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Postural alterations are often found in children and teenagers. In this stage of development, the posture undergoes
many adjustments and adaptations due to changes of the body and to demanding psychosocial factors.

PURPOSE: To identify which postural alterations occur most often in students between 7 and 10 years of age, to
identify preventive measures, and to provide information to parents and teachers about the problem of bad posture.

METHODS: Thirty three girls in each of 4 age groups between 7 and 10 years of age were assessed, resulting in a
sample of 132 subjects. Photos of each girl in the sagittal and frontal planes were examined for postural deviations.

RESULTS: The main postural deviations found were knock-knee, medial rotation of the hip, antepulsion, pelvic

anteversion, knee hyperextension, lumbar hyperlordosis, valgus ankle, imbalanced shoulders, lateral pelvic inclination,
scoliosis, trunk rotation, thoracic hyperkyphosis, winged scapula, shoulder protraction, abducted scapula, medial rotation
of shoulders, and head tilt.

CONCLUSION: High incidences of postural alterations occur in children of school age. Some of these reflect normal
postural development, and get corrected during the child’s growth. On the other hand, some alterations are asymmetries that
can be caused by daily demands on the body and can result in negative impacts on the quality of life during childhood and
adulthood. We emphasize the importance of providing information to parents and teachers about the problem of bad

posture.
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Posture is often defined as the relative arrangement of
body parts. Good posture is the state of muscular and skel-
etal balance that protects the body structures against injury
or progressive deformity independent of the attitude (erect,
lying, stooping, bent) in which these structures are work-
ing or resting. Under such conditions, muscles work more
efficiently, and ideal positions are allocated to the thoracic
and abdominal organs.'?

Bad posture is a defective relationship between the sev-
eral parts of the body that produces greater tension in the
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supportive structures, and where a less efficient body bal-
ance on the supportive base occurs.!?

There are intrinsic and extrinsic factors that can influ-
ence the subject’s posture, such as heredity, the environment
or physical conditions in which the subject lives, socioeco-
nomic level, emotional factors, and physiologic alterations
due to human growth and development.

The prepuberal phase and puberty are periods of life dur-
ing which the posture undergoes many adjustments and ad-
aptations due to changes in the body and to demanding
psychosocial factors. Between 7 and 12 years of age, a
child’s posture undergoes a big transformation to reach a
compatible balance with the new corporal proportions.
Bankoff and Brighetti® discuss the question of the forma-
tion of the body schema in childhood through the motor
experiences during this period and how an imbalance in



Postural assessment of girls between 7 and 10 years of age
Penha PJ et al.

the tonic-postural structure can last for the entire adoles-
cence and adult life.

Pires et al.* report that improper postures adopted by
children at home and school cause an imbalance in the
body musculature, resulting in postural alterations, and they
assert that vigilance by parents and teachers is very impor-
tant for the timely correction of postural deviations so as
to avoid permanent deformities.

The identification of the postural habits adopted by
children and the postural alterations that often result is im-
portant (i) for prevention,*’ (ii) to encourage a healthier pos-
ture for children, and (iii) to prevent resulting painful syn-
dromes.

Therefore, the main objectives of this study were to iden-
tify which postural alterations occur most frequently in stu-
dents between 7 to 10 years of age and to provide informa-
tion to parents and teachers about the problem of bad posture.

METHODS
Subject demographics

This project assessed 33 girls in each of 4 age groups
between 7 and 10 years of age (Tablel), resulting a sample
of 132 girls. The children were selected randomly, and the
exclusion criteria were students with neuromuscular and/
or traumatic pathologies.

Table 1 - Definition of children age groups as employed in
this report.

Age Age Group
Classification

6 years and 9 months to 7 years and 8 months 7 years old

7 years and 9 months to 8 years and 8 months 8 years old

8 years and 9 months to 9 years and 8 months 9 years old

9 years and 9 months to 10 years and 8 months 10 years old

Procedures

The data were collected at the Escola Estadual de
Primeiro Grau “Clorinda Danti” in Sdo Paulo. The students”
parents were notified through a letter with information
about the postural examination, and signed the informed
consent. The project was approved by Ethics Committee
of Hospital das Clinicas, Faculty of Medicine, University
of Sdo Paulo.

After the postural assessment, the students with signifi-
cant postural alterations were referred to the physiotherapy
team. A class entitled Posture Day for parents, students, and
school employees, but primarily for teachers, was given to
provide information about the problem of bad posture.
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A simetrégrafo® was used for the postural assessment.
The reference points of Kendall et al.! were used as normal
parameters. Each student had the following bone references
marked as follows: lateral malleoli; head of the fibulae; ma-
jor trochanter of the femur; anterior superior and posterior
superior iliac spines; coracoid processus; cervical (C5 and
C7), thoracic (T2 and T7), lumbar (L1 and L5), and sacral
(S1) spinous processus; and inferior angle of the scapula.

The postural assessment was made through photos of
the students made in the orthostatic posture in the sagittal
and frontal planes. In the sagittal plane, the following al-
terations were analyzed: opened and closed tibiotarsal an-
gle, antepulsion, retropulsion, knee hyperextension and
semiflexion, pelvic anteversion and retroversion, lumbar
hyperlordosis, lumbar rectification, thoracic hyperkyphosis,
thoracic rectification, trunk rotation, protraction and me-
dial rotation of the shoulder, cervical hyperlordosis, cervi-
cal rectification, and head protraction. Additionally, in the
frontal plane, the following were analyzed: valgus hallux;
abducted forefoot; knock-knee and bowleg; medial and lat-
eral rotation of the hip; lateral pelvic inclination; shoulder
imbalance; head tilt; valgus and varus ankle; and winged,
abducted, and adducted scapula. A digital camera (SONY
MVC-FD200/FD Mavica) was positioned at a standardized
distance of 2.56 m from the simetrégrafo and at a height of
78.5 cm. The subjects wore bathing clothes and/or shorts
and top.

The spine flexibility tests were assessed through of the
tests of Stibor® and Schober.® Tests to determine the differ-
ence of the length of the lower limbs were performed to dif-
ferentiate real and apparent discrepancies.”®

The collected data were statistically described (average
and percentage).

RESULTS

The main postural deviations found in this study were:

knock-knee (64% in the 7 year-old group, 58% in the 8
and 9 year-old groups, and 45% in the 10 year-old group),
medial rotation of the hip (70%-7, 55%-8, 73%-9, and 76%-
10) , antepulsion (64%-7, 45%-8, 42%-9, and 48%-10), pel-
vic anteversion (73%-7, 58%-8, 67%-9, and 64%-10), knee
hyperextension (67%-7, 64%-8, 55%-9, and 48%-10), lum-
bar hyperlordosis (55%-7, 61%-8, 52%-9, and 61%-10), val-
gus ankle (55%-7, 76%-8, 67%-9 and 10), shoulder imbal-
ance (73%-7, 82%-8, 58%-9, and 70%-10), lateral pelvic
inclination (58%-7, 76%-8, 48%-9, and 61%-10), scolio-
sis (36%-7, 45%-8, 52%-9, and 48%-10), trunk rotation
(82%-7, 719%-8, 91%-9 and 10), thoracic hyperkyphosis
(21%-7, 27%-8, 45%-9, and 42%-10), winged scapula
(70%-7 and 8, 55%-9, and 64%-10), shoulder protraction
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Table 2 - Primary postural deviations in 133 girls aged 7 to 10 years of age.

Postural variation 7 year-olds (n=33)

8 year-olds (n=33)

9 year-olds (n=33) 10 year-olds (n=33)

knock-knee 64 %
medial rotation of the hip 70%
Antepulsion 64%
pelvic anteversion 73%
knee hyperextension 67%
lumbar hyperlordosis 55%
valgus ankle 55%
shoulder imbalance 73%
lateral pelvic inclination 58%
Scoliosis 36%
trunk rotation 82%
thoracic hyperkyphosis 21%
winged scapula 70%
shoulder protraction 76%
abducted scapula 55%
medial rotation of shoulders 55%
head tilt 58%

58% 58% 45%
55% 73% 76%
45% 42% 48%
58% 67% 64 %
64 % 55% 48%
61% 52% 61%
76% 67% 67%
82% 58% 70%
76% 48% 61%
45% 52% 48%
79% 91% 91%
27% 45% 42%
70% 55% 64%
58% 79% 82%
48% 55% 55%
55% 67% 67%
64 % 45% 76%

(76%-7, 58%-8, 19%-9, and 82%-10), abducted scapula
(55%-7, 9 and 10, and 48%-8), medial rotation of shoul-
ders (55%-7 and 8, and 67%-9 and 10), and head tilt (58%-
7, 64%-8, 45%-9, and 76%-10). The findings regarding the
main postural variations are listed in Table 2.

Figures 1, 2, and 3 compare the main postural devia-
tions of the lower limbs, trunk, and upper limbs among age
groups. For these figures, the results selected were those that
had an incidence larger than 50% or that varied among the
age groups;.

The average of Stibor’s indexes® approximated the nor-
mal value (the adult normal value is 10 cm) described for
adults in all of the age groups, as follows: 9.3 cm in the 7-

and 8-year-old groups, 10 cm in the 9-year-old group and
9.7 cm in the 10-year-old group. However, the average of
Schober’s indexes® was larger than the normal value de-
scribed for adults (the adult normal value is 5 cm) , as fol-
lows: 7.4 cm in the 7 and 9 year-olds and 7 cm in the 8 and
10 year-olds.

The incidence of real discrepancy in the lower limb
length (greater than 1.5 cm®) was 12% of the 7 year-olds,
9.1% of the 8 and 10 year-olds, and 0% of the 9 year-olds.
Regarding the apparent discrepancy test (greater than 1.5
cm?®), the incidence was 6.1% of the 7 year-olds, 0% of the
8 and 9 year-olds, and 3.0% of the 10 year-olds.
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Figure 1 - Comparison among the main postural deviations of the lower limbs.
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Main Trunk Postural Deviations
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Figure 2 - Comparison among the postural deviations of the main trunk.
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Figure 3 - Comparison among the main postural deviations of the upper limbs.

DISCUSSION

A child is not supposed to have an adult’s standard
alignment, because greater mobility and flexibility occur
during development. The large range of motion in the child
may cause temporary deviations in the alignment that
would be considered abnormal in adults. At the same time,
this flexibility in a certain way protects against fixed
postural malalignment.

In this study, the frequency of knock-knee was greater
in 7 year-olds (64%), which could be explained by the nor-
mal postural development of the lower limbs; knock-knee
is physiologic among 3 to 7 year-olds.>'® The physiologic
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knock-knee in children can also occur to medially change
the center of gravity® and, thus, to improve the balance.
Pinho and Duarte!! observed a higher frequency of knock-
knee in females in the age groups of 7 (30%) and 8 years
of age (30%), in a total of 111 girls assessed. These results
differ from those obtained by Rosa Neto,'? in which — out
of a sample of 791 students of both sex between 7 and 12
years of age — 11.6% had knock-knee, and 4.9% were pre-
sented by girls.

The medial rotation of the hip is a very significant
postural alteration. Ishida and Kuwajima'* comment about
the influence of the femoral collum anteversion angle on
the child’s hip rotation: the larger the femoral collum an-
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teversion, the greater the medial rotation of the range of
motion of the hip; the lateral rotation range of motion is
limited to around 10° until 12 years of age.

The occurrence of the antepulsion was larger in 7 year-
olds (64%). This fact can be related to the attempt to im-
prove the anteroposterior balance in younger children, with
the anterior displacement of the gravity center. Pinho and
Duarte!! report in their study a considerable index of trunk-
ahead projection (antepulsion), but reasons for antepulsion
have not been reported.

Pelvic anteversion, knee hyperextension, and the lum-
bar hyperlordosis are postural deviations that have as a com-
mon cause a deficit of abdominal restraint.!''>!* Abdomi-
nal protrusion relates directly to the mentioned alterations
in an attempt to correct the anteroposterior balance that is
compromised. The muscles of the anterolateral abdominal
wall have the postural function of abdominal restraint — sta-
bilizing the lumbar spine when these muscles are in bal-
ance with the lumbar paravertebral — and of pelvic retro-
version."> During the child’s development, the abdominal
work becomes more effective, which occurs mainly between
10 and 12 years of age, with the decrease of the waist line
and of the abdominal protrusion.! This fact may be one of
the reasons for the progressive decrease of the pelvic an-
teversion, lumbar hyperlordosis, and knee hyperextension
during to the child’s development. These deviations de-
creased with increasing age for all the age groups in this
study, In his sample, Rosa Neto'? obtained results that in-
dicated a lower frequency of pelvic anteversion: 15.2%
without distinction among the ages groups. Pinho and
Duarte!! found a similar behavior in the females with re-
spect to lumbar hyperlordosis 78% at 7 years, 67% at 8,
55% at 9, and 45% at 10 years of age as well as a lower
incidence of knee hyperextension 4% at 7 years, 10% at 8,
and 7% at 9 and 10 year of age. According to Asher,'® knee
hyperextension may very often occur in children between
6 and 11 years of age as a mechanism for anteroposterior
weight distribution.

Valgus ankle is related to increased weight loading on
the medial aspect of the foot, tending to a flatfoot. Between
7 and 10 years of age, the longitudinal medial arch is al-
ready formed, which removes the possibility of a
physiologic and rapid malalignment. Other causes might
be muscular weakness or lack of coordination of the ankle
stabilizer muscle and of the intrinsic foot muscles, in addi-
tion to the wearing of improper shoes. Kendall et al.' re-
lated the appearance of foot pronation to medial rotation
of hip and knee hyperextension.

Shoulder imbalance may be related to the subject’s side
dominance.! Raine and Tworney'” discussed this relation-
ship, stating that the lower shoulder would correspond to
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the dominant side. Nevertheless, they point out that this
difference is very small and may not be discerned clinically.
They do note that they found the right shoulder to be more
frequently lower by one degree than the left one. This
postural alteration may also be associated with muscular
asymmetry, lateral spine deviation,'® or to lateral pelvic in-
clination, being harmful when it is accentuated.

During the school years, the child’s posture is subjected
to many influences, and some alterations may appear due
to improper postural habits." The influence of transporta-
tion of school materials on the occurrence of the postural
deviations (eg shoulder imbalance and scoliosis) in students
was investigated by Rebellato et al.,”® who assessed the way
of carrying the backpack, the weight of school materials,
the average forces on the muscular groups responsible for
the maintenance of the transported load, and the postural
alterations observed during the use of the backpack.

The slight spine deviation towards the contralateral
higher hip can appear as early as in 7 and 8 year-olds, with
a compensating lower shoulder on the higher hip side.!

Scoliosis was observed in 36% of the 7 year-olds, 45%
of the 8 year-olds, 52% of the 9 year-olds, and 48% of the
10 year-olds. Pinho and Duarte'' found lower scoliosis
incidences in girls, with 30% at 7 years; 17% at 8 years;
31% at 9 years, and 21% at 10 years of age. Bertoldi et
al."* found the frequency of scoliosis to be 23.8% among
students between 7 to 12 years of age. Mota®! analyzed the
incidence of scoliosis in a sample of 102 students (between
11 and 16 years of age) and found it to be higher among
females, with 12.5% of girls presenting structural scoliosis
and 25% a functional variant.

A difference in the leg length greater than or equal to
1.5 cm is regarded as a significant alteration that may cause
a postural deviation such as scoliosis.® In our study, we
found only a small incidence of significant lower limb
length difference, both regarding real length as well as an
apparent difference.

Another notable postural alteration presented in this
study was the increase of the thoracic hyperkyphosis. This
increase is usually related to periods of rapid growth,?* and
it can occur in subjects during the growth spurt of puberty,
which is very important in girls, since there is a tendency
to adopt this posture as a manner of hiding breast develop-
ment. Since puberty can occur earlier for some people, per-
haps this is the reason why increased thoracic
hyperkyphosis was found in our study. Pinho and Duarte'!
found similar values of thoracic hyperkyphosis among the
ages (9% at 7 years, 17% at 8, and 10% at 9 and 10 years
of age). Some authors have related scapular instability to
the occurrence of thoracic hyperkyphosis.*?

Alterations in the scapular girdle and shoulder appear
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to be correlated, as shown in several articles®>'"'* in which
the terms winged scapula, shoulder protraction, and ab-
ducted scapula are used as synonyms. Winged scapula has
been observed in significant numbers at all ages. It is com-
mon during the childhood, according to Kendall et al.! and
Gross,** due to poor scapulothoracic fixation. Ferronato et
al.?® described separately sagittal scapula obliquity and the
increased distance between the medial scapula side and the
thoracic spine (abduction), observing a positive correlation
between them.

As with winged scapula, shoulder protraction occurred
in a great majority of children in all age groups of this study.
Pinho and Duarte!" reported the frequency of shoulder pro-
traction among ages as follows: 17% at 7 years, 47% at 8,
34% at 9, and 55% at 10 years of age. Bertoldi et al.'* found
a frequency of 54.8% in subjects of both sexes between 7
and 12 years of age. Pini® says that the high incidence of
shoulder protraction is normal in the child-development
process, and it starts to decrease from 10 years of age on.
According to Tanaka and Farah,'S shoulder protraction is
mechanically associated with the scapular abduction; it can
be also related to its lateral rotation and to the medial rota-
tion of the shoulders, which occurs because of the predomi-
nant action of serratus anterior and major pectoral muscles
over the rhomboid and trapezius muscles.

Medial rotation of the shoulders is highly related to
scapular abduction, as this study shows. This occurs be-
cause, according to Palastanga et al. ,* “the pectoral girdle
movements are used to increase the range of motion of the
shoulder joint, mainly because they change the relative po-
sition of glenoid fossa related to the thoracic wall.” Tanaka
and Farah'® also assert that shoulder protraction facilitates
the action of the medial rotator muscles of the shoulder be-
cause the upper limbs hang in an open kinetics chain.

The Stibor’s and Schober’s indexes® measure, respec-
tively, the flexibility of the entire spine and of the lumbar
spine. In this study, only the Schober’s index® was greater

RESUMO
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in all the age groups, which could indicate a higher flex-
ibility of the lumbar spine in children. Kendall et al.! re-
port on the extreme lumbar flexibility in small children (4
to 10 years old) and assert that this behavior is modified
from 11 years of age on, when the legs become proportion-
ally longer than the trunk.

In summary, the data from this study show that the pos-
ture assumed by the child is modified during the dynamic
process of the neuropsychomotor development. It has been
noted several times that a disarrangement of posture can
be physiologic during a certain phase of musculoskeletal
system development, but later in development, it can be
improper and cause harmful overloads to the body.

CONCLUSION

This study showed high incidences of postural altera-
tions in school-aged children. Some of the postural altera-
tions described, such as knock-knee, medial rotation of hip,
and lumbar hyperlordosis, reflect normal postural develop-
ment, and they are corrected naturally during the children’s
growth. Other alterations, such as the scoliosis, are
asymmetries that can be caused by daily demands on the
body, including sitting in inadequately designed school
furniture, practicing sedentary behavior, carrying heavy
backpacks, and wearing improper shoes.

However, there is little information characterizing
postural standards for children. There are only studies on
some of the postural alterations, such as knock-knee.

Therefore, in this study we not only describe postural
alterations occurring most often in children between 7 and
10 years of age, but also emphasize the importance of pro-
viding information to parents and teachers about the prob-
lem of bad posture and its possible negative consequences,
including pain and functional impairment, to the quality
of life both in childhood and adulthood.

PENHA PJ e col. Avaliacdo postural em meninas de 7 a 10
anos. CLINICS 60(1):9-16, 2005.

Alteracdes posturais sdo freqiientemente encontradas em

criancas e adolescentes. Nessa fase, a postura sofre uma série
de ajustes e adaptacdes as mudancas no préprio corpo e a
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demanda psicossocial que lhe € apresentada, ocorrendo uma
grande transformacdo na busca de um equilibrio compativel
com suas condigdes.

OBJETIVO: Identificar quais as alteragdes posturais
mais freqiientes em escolares, de 7 a 10 anos, com intuito
de fundamentar medidas preventivas e, secundariamente,
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alertar pais e professores para o problema da mé postura.

METODOS: Foram avaliadas 33 meninas para cada
idade entre 7 a 10 anos, totalizando uma amostra de 132
sujeitos. Cada estudante foi observado através de fotos nos
planos frontal e sagital.

RESULTADOS: Os principais desvios posturais
encontrados foram: joelho valgo, rota¢do medial de quadril,
antepulsdo, anteversdo pélvica, hiperextensdo de joelho,
hiperlordose lombar, tornozelo valgo, desnivel de ombro,
inclinagdo pélvica lateral, escoliose, rotacdo de tronco,
hipercifose tordcica, escdpula alada, protracdo de ombros,
abducio escapular, rotacdo medial de ombro e inclinagdo
de cabeca.
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