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ABSTRACT

Introduction. Malocclusions are considered alterations or occlusal disorders associated with aesthetic, ethnic and cultural conditions. Maloc-
clusions have been studied and have been related to the infl uence of dental caries in the development of temporal or permanent dentition and 
to the presence of poor oral hygiene as possible risk factors. Although there is an abundance of literature related to this topic, very few studies 
have demonstrated the relationship between body posture and the presence of malocclusions. The objective of the present paper was to 
determine the frequency of malocclusions associated with posture problems in a population of school-age children from the State of Mexico.
Methods. An observational, prospective, cross-sectional and descriptive study was carried out. Clinical evaluation of malocclusions was 
performed following the Angle and WHO criteria for the evaluation of postural attitude of children considering correct and incorrect categories 
by observing their spinal columns and possible alterations in their frontal and sagittal planes.
Results. Following the Angle criteria, the prevalence of malocclusions in the population of the present study was class 1 in 55.2% of the 
subjects. According to the WHO criteria, the highest frequency corresponded to code 1 of discrete anomalies in 70.7% of the subjects. The 
prevalence of incorrect position was 52.5%. In our study, results show that when postural alterations are present, it corresponds to the pre-
sence of malocclusions. According to the Angle classifi cation and posture alterations, odds ratio (OR) was 10.5 (95% CI 7.0-18.9; p <0.0001) 
and occlusion conditions related to the WHO with posture alterations were OR 24.4 (95% CI 9.9-65.0; p <0.0001).
Conclusions. When malocclusions are shown in children of this age, they are frequently related to posture problems. This stage of life is 
important due to the fact that this is the period when the majority of morphological and functional changes occur. During this period of life, 
supervision must be given in order for the child to attain ideal posture as well as functional occlusion.

Key words: malocclusions, body posture, school children.

INTRODUCTION

In Mexico, buccodental diseases are considered a public 
health problem because of their high prevalence. Among 
these, malocclusions rank third in frequency, preceded by 
tooth decay and periodontal disease.1 Angle postulated 
that the fi rst upper molars were fundamental for occlusion 
and that the lower molars should relate in such a way that 
the mesiobuccal cusp of the upper molars would coincide 
with the buccal sulcus of the lower molar.2 Malocclusion 
literally means “poor closure”. Guilford spoke of maloc-

clusion to refer to any deviation from the ideal occlusion3 
which, from the aesthetic point of view, does not conform 
to what society considers normal.4 However, the impor-
tance of occlusal analysis goes further. Malocclusions are 
associated with alterations in masticatory function and 
disorders of temporomandibular articulation up to disor-
ders of the spinal column.

In the scientifi c literature it is noted that the etiological 
factors most studied for malocclusion are the presence of 
parafunctional behaviors, premature loss of teeth, loss of 
space caused by dental caries or by inadequate dental res-
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torations.5 Malocclusion studies associated with postural 
alterations are few. However, studies such as those of Car-
nevale, Discacciati et al., Machado et al. and Aguilar et al., 
among others, show that these two entities are present in a 
large proportion of the population and that the childhood 
population is the most affected.6-9

Fuentes et al. indicate that malocclusions can be re-
lated to not only the position of the jaw and skull, but 
also with the shoulders and spine, which function as a 
biomechanical unit. Changes in some of these compo-
nents may trigger alterations in the craniofacial mandib-
ular system.10

The term posture comes from the Latin positura, which 
means “action, fi gure, situation or way in which a person, 
animal or thing is positioned”.11 Posture can be defi ned as 
the relationship of the body parts with the center of grav-
ity.12 Good posture is that which is able to maintain the 
alignment of the body segments with the minimum pos-
sible energy expenditure, achieving maximum mechanical 
effi ciency of the neuroskeletal system.13 If the posture is 
not correct, the muscles do not work synergistically, which 
will be refl ected in the skeletal system in the relationship 
between the craniofacial morphology and head posture.

Among the multiple functions of the spine, the me-
chanics are interesting because they provide insertion to 
the muscles and allow for mobility of the head and for 
keeping it still. It is what maintains the body erect, supports 
the chest, and basically governs orientation of the head. 
The muscles throughout the spine extend into two kinetic 
muscular chains, one anterior of fl exor predominance and 
one posterior of extensor predominance. Postural stabil-
ity comes from the harmony of these two chains, which 
between contracting and relaxing keep the general equi-
librium and, in this way, the fi nal posture of the head.14 
The mandibular postural muscles are part of the muscular 
chain that allows us to remain standing. Where there are 
postural changes, the stomatognathic muscular contrac-
tions change the mandibular position because the lower 
maxilla looks for and adopts new positions for better func-
tioning when the need arises. Incorrect postural positions 
have been associated with malocclusion.

Postural problems begin, in the majority of cases, 
during infancy due to incorrect posture not corrected in 
time, causing not only aesthetic defects but also disorders 
in internal organ function and functions such as breath-
ing, swallowing, circulation and walking.7 During periods 

of growth, alterations in posture compromise the head 
equilibrium and position of the mandible, which causes 
modifi cations in growth and development of the maxil-
lary and dental arches and causes malocclusion.15 This 
was observed by Yamaguchi and Sueishi in a study carried 
out in a Japanese population. It was demonstrated that the 
maxillary protrusion, the overbite and anterior crossed, as 
well as the facial asymmetry being stimulated by forces 
of disequilibrium induced by an abnormal posture. They 
concluded that morphology, function and posture are inti-
mately related and infl uence each other.16

Solow and Sonnesen conducted a study that explored 
the association between posture, craniofacial dimensions, 
the position of the head and neck and the presence of mal-
occlusion in children 7-13 years of age diagnosed with se-
vere malocclusion. They concluded that there was a clear 
pattern of association between growth and head and neck 
posture.17 Diaz-Avila conducted a study with the purpose 
of describing the relationship between the different types 
of Angle malocclusion and position of the fi rst two cer-
vical vertebrae. To this end, they measured the postural 
head and neck angles and the distance of the cervical ver-
tebrae in the natural position of the head on 44 school-age 
children with diagnosis of malocclusion according to the 
Angle classifi cation. The results showed 21 patients with 
class I, 17 patients with class II division 1 and six patients 
with class III. It was observed that the group with Class 
II division 1 had a head position higher, with an anterior 
extension of the cervical spine and loss of physiological 
lordosis. Class III subjects showed a lower head posture, 
which may be related to the type of malocclusion they 
present. The author concluded that the results indicated a 
possible association of the vertebrae studied with the man-
dibular plane and occlusal plane, although with marked 
differences between the values obtained.18

D’Attilio et al. evaluated cervical posture and skeletal 
malocclusion in 120 European children with an average 
age of 9.5 (±0.5) years, with skeletal growth potential and 
no temporomandibular dysfunction. Their results showed 
that children with skeletal class III had an angle of cervi-
cal lordosis signifi cantly lower (p <0.001) than children 
of skeletal class I and class II. Children of skeletal class II 
showed a much greater extension of the head on the cervi-
cal spine compared with skeletal class I and skeletal class 
III children (p <0.001 and p <0.01, respectively). This is 
probably due to the inferior portion of the spine being 
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more erect than that of subjects in skeletal class I and II (p 
<0.01 and p <0.001).19

Discacciati et al., when they linked postural behaviors 
and malocclusion in students with a mean age of 12.8 years, 
found that 77% had abnormal postural behaviors and 80% 
abnormal occlusion. Of the total students with kyphoscolio-
sis, 30% had mandibular distal ratio, 18.5% lateral devia-
tions, 0.7% mesial ratio, and 8.3% normal and other anoma-
lies. In those with scoliosis, the following were observed: 
10.8% lateral deviations, 3.2% mesial ratio, 10% normal 
and other anomalies, whereas in the total group of adoles-
cents with kyphosis, 8.2% had mandibular distal ratio, 3.6% 
lateral deviation and 6.7% normal and other anomalies.7

Lippold et al. conducted a study in 53 young adults 
with a mean age of 24.6 years to correlate the position 
of the spine—thoracic, lordosis and inclination of the pel-
vis—and the craniofacial morphology of six skeletal an-
gular measurements. They found signifi cant correlations 
of the facial axis with the lordotic angle and the inclina-
tion of the pelvis, of the interior mandibular angle with 
the lordotic angle and inclination of the pelvis and of the 
angle of the mandibular plane with the lordotic angle and 
the inclination of the pelvis as well as the facial depth and 
pelvic inclination.20

Graber et al. also reported a correlation between cervi-
cal posture and dental occlusion. Children with a class II 
Angle malocclusion have a tendency towards an exagger-
ated kyphosis of the cervical spine compared with those 
with normal occlusions. This increase in cervical curva-
ture shortens the length of the neck and also leads to a 
greater inclination of the neck and greater extension of the 
skull from what is observed in children with normal oc-
clusions.21 In this context the purpose of this study was to 
describe the frequency of malocclusion and its association 
with postural problems in a school-age population of the 
State of Mexico.

SUBJECTS AND METHODS

We conducted an observational, prolective, cross-section-
al descriptive study in 375 students offi cially registered in 
two elementary schools, one located in the municipality of 
Nezahualcóyotl and another in Tultitlan Izcalli, both in the 
State of Mexico. There were 188 males (50.1%) and 187 
females (49.9%). The mean age was 8.8 years (±1.7) (me-
dian 9, minimum 6 and maximum 12). Inclusion criteria 

considered were that the students had the fi rst upper and 
lower permanent molar in occlusion and had not received 
previous orthodontic treatment, in addition to having an 
informed consent from the parent or guardian.

The investigation began with the standardization of 
clinical criteria of the malocclusion and posture problems. 
Then we carried out calibration of the main examiner to 
obtain a reliability of the diagnostic criteria according to 
the criteria of the WHO. The kappa coeffi cient indicated 
a good agreement not due to chance (κ = 0.89, 95% CI = 
0.79-0.99).

Clinical assessment of postural behavior-spine and its 
possible alterations was recorded as correct or incorrect, 
for which school children were examined in a standing 
relaxed position, barefoot, wearing sports clothing. The 
observations were made taking into account the vertical 
plane of the body and on the frontal and profi le planes. 
In the frontal plane the patient was evaluated front and 
back observing the head position, shoulder symmetry, hip 
symmetry, and height of the fi ngertips. Normal posture 
was deemed when the “plumb line” passed by the vertex, 
cervical, dorsal, lumbar spines, between the knees, fall-
ing between the heels, scapula, pelvic girdle and parallel 
and symmetrical. Profi le assessment was performed to ob-
serve the position of the head, cervical, dorsal and lumbar 
curves, and fall of the plumb line in the foot. It was con-
sidered normal when the plumb line passed by the vertex, 
spheno-occipital synchondrosis, external auditory canal, 
shoulder joint, hip joint, center of the knee and through the 
calcaneal cuboid joint, and the three physiological curves 
were observed to support the weight of the body: cervical 
lordosis, dorsal and lumbar kyphosis.7

Clinical evaluation of malocclusion was performed 
with children lying on a table with a pillow on the neck to 
prevent movement in head position. Clinical assessment 
for malocclusion according to the Angle classifi cation was 
performed by directly observing the molar ratio with the 
arches in occlusion. Because this is a dental classifi cation 
only, Angle held the position of fi rst molars as fi xed refer-
ence points of the craniofacial structure.

Class I is represented when the mesiobuccal cusp of 
the fi rst maxillary molar occludes at the level of the me-
siobuccal groove, the fi rst lower molar was taken as nor-
mocclusion (neutrocclusion). This molar ratio is generally 
for persons with a straight profi le and an orthognathous 
relationship. These malocclusions have a normal posi-
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tion between the upper and lower jaw, confi ned only to 
poor position of the teeth because of its poor placement on 
their bony bases (protrusions, retrusions and gyroversions, 
among others). From this molar ratio, it is considered ideal 
for maintaining balance and stability of the posterior seg-
ment of the arches. Angle described two variations as sig-
nifi cant alterations of malocclusion, class II and III.22

For the WHO classifi cation of malocclusion, code 0 
was considered for the absence of dental anomalies; code 
1—discrete anomalies (when one or more teeth are noted 
to be rotated or tilted that caused irregular alignment of 
teeth in the arch), code 2—severe anomalies (determined 
by the presence of one or more placements of the four 
incisors such as horizontal overbite, anterior crossbite, 
crowding and diasthemas >4 mm).23

Data were processed with SPSS v.11.5. Descriptive 
statistics of the study variables were obtained. Pearson χ2 
was used for the statistical signifi cance test for qualitative 
variables calculated for risk estimation, odds ratio (OR) 
with 95% CI established as a risk when the OR and the 
confi dence interval did not include 1 (p <0.05).

RESULTS

In regard to the distribution of the criteria for malocclu-
sion according to Angle, the most prevalent in this study 
population was class I in 55.2% (n = 207). On the analy-
sis according to gender, the higher percentage of class I 
malocclusion was in males with 59.6% (n = 112). Maloc-
clusion distribution according to the WHO classifi cation 
showed that in the total study population, the increased 
prevalence corresponded to code 1 of discrete anomalies 
in 70.7% (n = 265) and females were more affected than 
the male: 73.8% (n = 138) and 67.6% (n = 127), respec-
tively (Table 1).

Analysis of malocclusion according to age group, fre-
quency of normocclusion or class I continues to be the 
highest. However, the frequency of class II malocclusion 
is higher in students in the 6- to 9-year-old age group with 
73 cases, whereas in the older group there were only 58 
cases. Of these, 30 corresponded to class II division 1 and 
28 to class II division 2.

By age group, according to the WHO criteria, discrete 
anomalies, one or over-rotated teeth, are the most frequent 
in 70.7% (n = 265) of the total population. We observed 
the highest percentage of discrete abnormalities in the 

group of 10- to 12-years of age (77.6%), in the group of 
6- to 9-years of age it was observed in 65.2% (Table 2).

The prevalence of incorrect postural behaviors in this 
study population was 52.5%: the prevalence for females 
was 45.7% and for males 59.4%. The posture in school chil-
dren examined by age group shows that 58.1% (n = 122) of 
children ≤9 years of age are those who adopt an incorrect 
behavior (Table 3).

Table 4 shows the postural alteration and distribution 
of malocclusion. The highest frequency of malocclusion 
Class II (Angle classifi cation) and incorrect posture oc-
curred in 55.4% (n = 109) of the students reviewed. Incor-
rect postural alteration and distribution of malocclusion 
(WHO classifi cation) was observed in the category of dis-
crete abnormalities in 82.2% (n = 162), although it was 
present in 57.9% (n = 103) of students with a correct pos-
ture. Risk factors for malocclusion under the Angle crite-
ria are shown in Table 5. Students with poor posture have 
10.5 times higher risk (OR = 11.5, 95% CI 7.0-18.9, p 
<0.0001) of developing malocclusion, and this difference 
was statistically signifi cant. The value of the OR of poor 
posture in children with malocclusion is between 7.0 and 
18.9, with 95% CI. Because the interval does not include 
1, the risk is then clinically signifi cant.

When the analysis for estimating the indirect risk was 
done through the OR for conditions of occlusion, according 
to the WHO criteria it was observed that students who had 
an incorrect posture had 24.4 times higher risk (OR = 25.4, 
95% CI 9.9‒65.0; p <0.0001) for developing anomalies in 
one or more teeth, which cause irregular alignment of the 
teeth in the arch. This difference was clinically and statisti-
cally signifi cant (Table 6).

DISCUSSION

Epidemiological studies show a high prevalence of max-
illary dysgnathias in children, adolescents, and adults. 
Elements that give special characteristics to the general, 
functional and aesthetic aspects are involved in its etiol-
ogy.18,20,24-26 However, it is during growth that a series of 
muscular forces compromise the harmonious development 
of the shoulders, neck, head, face, skull and jaw position. 
There is scientifi c evidence that states that the incorrect 
postural behavior is an etiologic factor of dysgnathias. Al-
terations in the shape and physical appearance, in addition 
to reducing the quality of life, may be a negative factor in 
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Table 1. Distribution of the conditions for occlusion by to gender and according to the criteria of Angle and the WHO

Malocclusions

Gender*

TotalMale Female

Angle
Class I 112 59.6 95 50.8 207 55.2
Class II

Class II div. 1 32 17.0 40 21.4 72 19.2
Class II div. 2 29 15.4 30 16.0 59 15.7

Class III 15 8.0 22 11.8 37 9.9

WHO
No anomalies 46 24.5 30 16.0 76 20.3
Discrete anomalies 127 67.6 138 73.8 265 70.7
Severe anomalies 15 8.0 19 10.2 34 9.1

*Frequency and percentage. WHO, World Health Organization

Table 2. Distribution of the conditions for occlusion by age group according to the Angle criteria and the WHO

Malocclusions

Age (in years)*

Total≤9 > 9

Angle
Class I 112 53.3 95 57.6 207 55.2
Class II

Class II div. 1 42 20.1 30 18.2 72 19.2
Class II div. 2 31 14.7 28 16.9 59 15.7

Class III 25 11.9 12 7.3 37 9.9

WHO
No anomalies 50 23.8 26 15.8 76 20.3
Discrete anomalies 137 65.2 128 77.6 265 70.7
Severe anomalies 23 11.0 11 6.7 34 9.1

*Frequency and percentage. WHO, World Health Organization

the infant’s emotional balance by threatening the harmony 
and aesthetics.7

The behavior of the malocclusion reported in the in-
ternational and national literature refl ect prevalences 
ranging between 35 and 80%, with gender and age dif-
ferences.14,21,27 In a study by García-García et al., which 
included 1051 students with an average age of 9.3 years, 
it was found that, according to the Angle classifi cation, 
72.8% had class I malocclusion, 19.0% and 5.2% class 
II division 1 and division 2, respectively, and 2.9% class 
III.24 Serna-Medina and Silva-Meza, in a study in which 
they recorded the canine ratio, reported that the class I 
was presented in 88% in boys and 85% in girls, followed 
by the class III, with 7 and 8%, respectively. The results 

showed no statistically signifi cant difference in the preva-
lence of class I canine ratio by gender.26

Compared with previous reports, the prevalence of 
malocclusion in this study population is low. Class I is 
present in 55.2% of the students, class II in 34.9% and 
class III in 9.9%. Nonetheless, data are within interna-
tional standards.

Of the studies that associate postural behaviors with 
malocclusion, the clinical case presented by Aguilar et al. 
is notable in that they observed a 7-year-old female who 
showed abnormal bipedal position and exaggerated me-
sial step (with a tendency to class III permanent dentition). 
This caused a tendency for the patient to place the head 
back, which affected the spine and the patient’s general 
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Table 3. Postural attitudes in the study population according to gender 
and age group

Posture*

Variable Correct Incorrect

Gender
Male 102 54.3 86 45.7
Female 76 40.6 111 59.4

Age
≤9 years 88 41.9 122 58.1
>9 years 90 54.5 75 45.5

*Frequency and percentage.

Table 4. Distribution of postural attitude and conditions of occlusion ac-
cording to the Angle criteria and the WHO

Malocclusions

Postural attitude*

Correct Incorrect

Angle
Class I 148 83.1 59 29.9
Class II

Class II div. 1 12 7.4 59 30.0
Class II div. 2 9 5.0 50 25.4

Class III 8 4.5 29 14.7

WHO
No anomalies 71 39.9 5 2.5
Discrete anomalies 103 57.9 162 82.2
Severe anomalies 4 2.2 30 15.2

*Frequency and percentage. WHO, World Health Organization.

Table 5. Association between risk factors for malocclusion according to 
the Angle criteria

Risk factor OR* 95% CI p†

Incorrect posture 11.5 7.0-18.9 0.0001
Male gender 1.4 0.9-2.1 0.08
Age <9 years 0.8 0.5-1.2 0.4

*OR in univariate analysis. †Pearson χ2 test.

Table 6. Association among risk factors for malocclusion according to 
the WHO criteria

Risk factor OR 95% CI p†

Incorrect posture 25.4 9.9-65.0 0.0001
Male gender 1.6 1.0-2.8 0.04
Age <9 years 1.6 0.9-2.8 0.05

*OR in univariate analysis. †Pearson χ2 test.

posture. The authors commented that this patient had a de-
scending postural imbalance defi ned as abnormal posture, 
where the original problem was the stomatognathic appa-
ratus but which was transmitted to the spine, hip and foot, 
through the muscular chains.9

Among the epidemiological studies that indicate how 
postural disorders are common in infants and are due to 
morphological and functional changes typical of this stage 
of development is that of Perez-Garcia et al. They devel-
oped a clinical study in which 78 children from Veracruz 
were examined. Children were between 4 and 14 years 
of age and 74% had postural defects.28 Discacciati et al. 
reported that 77% of students with an average age of 12.8 
years presented incorrect postural behaviors.7 These fi g-
ures are higher than those found in this study where 52.5% 
(n =197) of the students showed incorrect posture behav-

iors. The highest frequency occurred in females with 111 
cases (59.4%) compared to males with 86 (45.7%).

However, according to studies like that of Machado 
et al. that associated incorrect postural behavior and the 
presence of malocclusion, it is indicated that malocclu-
sion very often occurs in childhood and can be caused by 
multiple factors such as spinal injury, alterations in both 
legs and in feet and, of interest to dentists, occlusal imbal-
ances. To confi rm this, an investigation was carried out on 
the presence of plantar print and malocclusion in a total 
of 74 children 5 to 9 years of age. They found 36 children 
in class I of whom three had abnormal posture due to fl at 
plantar footprint. In class II there were 30 children, three 
with fl at footprint. Of eight children with class III mal-
occlusion, only one showed an abnormal footprint. They 
concluded that this study allowed them to analyze the ex-
istence of infl uences between plantar footprint, the spine, 
the temporomandibular joint and the oral cavity.8

Lippold et al. studied 84 adults, aged 16 to 56 years 
who were classifi ed according to the sagittal position of 
the mandible. They were classifi ed into three groups: 18 
of the subjects had class I, 38 class II and 28 class III. 
Body posture was obtained from the analysis of the upper 
thoracic inclination, angle of kyphosis, lumbar lordosis 
and lumbar tilt. Their results showed no correlation in the 
mandibular parameters and body posture.29

In this study, the results showed that there is an as-
sociation between postural changes and the presence of 
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malocclusion. This association was statistically signifi cant 
according to the Angle classifi cation, malocclusion and 
changes in posture with an OR 10.5 (95% CI 7.0-18.9, p 
<0.0001) and according to the WHO, occlusion conditions 
with alterations in posture with an OR 24.4 (95% CI 9.9-
65.0, p <0.0001).

Correspondence: Mtra. Olga Taboada Aranza
E-mail: taao@puma2.zaragoza.unam.mx
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