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INTRODUCTION

There are numerous difficulties in under-
standing the motor development of children and
the complexity of factors that contribute to
behavioural acquisition and differences in the
abilities of boys and girls over the years. The proper
interpretation of the results of motor evaluations
becomes difficult due to the influence of multiple
factors on performance and differences between
sexes due to the influence of socio-cultural
interference.1-4

According to developmental theorists, the
personal desires and social expectations placed on
the child from the earliest months of life can direct
their behaviour and determine different
acquisitions5,6. Therefore, the formation of the
individual is constantly influenced by attitudes and
skills that are considered appropriate for boys and
girls according to socio-cultural factors, and children

DOI: http://dx.doi.org/10.7322/jhgd.106014

therefore spend time learning characteristics
considered appropriate to each sex in the face of
male and female behavioural determinations6.
Therefore, the baby grows and develops with
interference from the preset context of the cultural,
social and historical background5-7, including the
learning and living experiences/standards related
to sex6. There is no doubt that acquisitions and
changes in performance are related not only to the
biological differences between sexes, but also to
the socio-economic, cultural and family factors that
tend to increase their influence with increasing age.
This hypothesis could explain the increased motor
disparities between sexes over the years7.

Research to identify performance differences
in boys and girls began a long time ago8 with studies
of children above four years of age9,10. On the other
hand, there were few studies of motor development
in children between 0 and 2 years1,4,11. Differences
in the motor performance of boys and girls of school
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age are related to the opportunities offered to each
individual12,13, which would also explain the fact that
this discrepancy does not appear in children below
two years of age, suggesting similar motor
development until this later age1,14.

Results of the study of motor development
difference during the first two years of life are
insufficient and contradictory, especially considering
that many studies either do not include this age
group from birth11,15 or do not incorporate motor
development aspects in the research1. Some studies
suggest motor development similarities between
sexes until two years of age; however, this is as a
secondary result to other investigations1,14, or
samples of small groups16.

The present research aimed to investigate
differences between sexes in the motor
development of children from birth until walking
independently, having as its hypothesis a similarity
in performance of the two sexes throughout the
age range studied.

METHOD

This is a descriptive and observational
research, cross-sectional in approach, adopted by
the Committee of Ethics in Research at the
Universidade Federal do Rio Grande do Sul (UFRGS)
(14126). The sample was composed of 638 children
from nursery schools, basic health units and health
institutions, selected in an intentional and non-
probabilistic way, during the period 2009–2012,
according to availability and in accordance with the
following inclusion criteria: a) is aged between 0
and 18 months; b) has free informed consent signed
by parents or caregivers; c) the instruments used
in the research have been fully implemented.
Excluded from the study were all children with: a)
premature birth; b) musculoskeletal changes; c)
neurological diseases; d) participation in
intervention projects.

Data collection instruments and procedures
The motor development of children was

evaluated through the Alberta Infant Motor Scale
(AIMS), developed in Canada by Piper and Darrah
in 199417 and validated and standardized for the
Brazilian population18-20. This instrument aims to
evaluate the development of newborns at term and
pre-term, from 38 weeks of gestational age up to
18 months of corrected age, through minimal
accessories, for an average duration of 20 minutes.
This is an objective assessment that checks for the
acquisition of new motor skills during motor
development until the point of independent
locomotion is reached17,18.

The AIMS allows identification of the sequence
of development within the control of basic postures
including prone, supine, sitting and standing. It is
composed of 58 items, divided into the four postural
positions: 21 items in prone; 9 items in supine; 12
in the sitting posture and 16 in the standing position.
Each of these items is evaluated in terms of different
aspects of motor behaviour, such as the child’s
posture, his facility and the body surface where the

weight is supported The motor performance of the
child should be noted within each posture by
assigning one point for each observed motor
criterion and zero points for each criterion not
observed. The total score (0 to 58 points) is the
result of the sum of the criteria, which is transformed
into a scale percentage of motor performance. This
percentage is obtained through the relationship
between age and total score, showing the level of
child motor development18.

All tests were conducted in a peaceful
atmosphere in the institutions of origin and filmed
for later analysis of motor performance, having an
average time of 20 minutes. During the assessment
of the footing, three independent evaluators
examined the free movement of the children,
focusing on aspects such as the part of the body
that sustains the weight, posture and antigravity
movements. The index of agreement between the
examiners was high (intra-class correlation
coefficients between á = 0.86 and á = 0.99). The
Friedman and Wilcoxon tests did not show significant
differences between the responses of the three
evaluators (p > 0.05).

The children were assessed by the
observation of 58 AIMS items in the four distributed
postures, with the minimum of actions and
facilitations. During the assessment, the examiner
observed the movement of the child in each of the
four positions and the way in which the child
supports the body—i.e. how the child holds his
weight—in addition to the quality of the posture
and the antigravity movements. Auditory, verbal
and visual stimuli were offered to encourage the
child to acquire the desired positions, but no
manipulations were performed on the child. After
evaluating the items of motor development within
those windows, the examiner took the points
credited in the four postures to obtain the total AIMS
score.

For sample characterization and pairing of the
groups, a questionnaire on the characteristics of
the child was delivered to the parents and/or legal
guardians, addressing the following issues: birth
date, sex, birth type, pregnancy weeks, the Apgar
in the fifth minute, birth weight, birth length,
cephalic perimeter and monthly family income.

Data Analysis
The analyses were performed in the program

SPSS version 17.0. For comparisons between sexes,
the Mann-Whitney U test was used, along with
parametric distribution of data (Shapiro-Wilk test).
The significance level adopted was 5% (p d” 0.05).

RESULTS

As regards the general motor performance
of the participants, it was observed that 69.7% of
the children evaluated presented motor
development appropriate for their age, and the
values for each sex showed no differences between
boys (69.8%) and girls (69.7%). Similarly, the
suspicion of delay was observed in 20.6% of boys
and 20.7% of the girls, and delays in the
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development were observed in equal proportions
for each sex (9.6%).

Table 1 i l lustrates that the motor
performance of the children evaluated showed

Table 1: Motor performance variables of participants and groups.

GROUPS ProneM + SD SupineM + SD SittingM + SD StandingM + SD Total scoreM + SD PercentileM + SD
General (n = 638) 14,84 ± 7,63 7,46 ± 2,45 8,73 ± 4,46 8,71 ± 5,98 39,74 ± 19,42 45,09 ± 27,03
MG (n = 324) 14,87 ± 7,56 7,54 ± 2,33 8,73 ± 4,37 8,81 ± 5,98 39,98 ± 19,16 45,69 ± 27,20
FG (n = 314) 14,82 ± 7,72 7,38 ± 2,56 8,72 ± 4,55 8,61 ± 5,99 39,50 ± 19,71 44,47 ± 26,88
p (< 0,05) 0,87 0,59 0,65 0,65 0,76 0,52

MG = Male Group; FG = Female Group

similarities between the two sexes. There is no
significant difference between boys and girls in
the total score and percentage for the four
positions evaluated.

Table 2 presents the results according to
age group. Performance differences were not
observed between sexes from birth up to 18

months of age. After the age of 15 months, the
results converge to equal values and total scores
on the scale.

Table 2: Means and standard deviations of motot performance by postures, total score and percentile of
each group by age

Age Gender Points AIMS
Month (n) Prone p Supine p Sitting p Standing p Total score p Percentile p

(n) Md (SD) Md(SD) Md(SD) Md(SD) Md(SD) Md(SD)

RN (28) M (13) 1,2(0,4) 0,46 2(0,8) 0,07 0,3(0,5) 0,81 1,1(0,3) 0,28 4,6(1,5) 0,12 50,9(29,2) 0,12
F (15) 1,1(0,3) 1,5(0,6) 0,3(0,5) 1(0) 3,8(1,2) 33,2(27,8)

1º(29) M (13) 1,9(0,5) 0,77 2,2(0,7) 0,75 0,9(0,3) 0,40 1,1(0,3) 0,13 6,1(1,2) 0,87 28,4(19,8) 0,87
F (6) 1,9(0,8) 2,3(0,5) 0,8(0,4) 1,3(0,5) 6,2(1,5) 31,9(24,2)

2º(24) M (12) 2,4(0,9) 0,93 3,4(0,7) 0,23 1,3(0,8) 0,14 1,8(0,6) 0,72 9(2,1) 0,3 39,7(27,1) 0,3
F (12) 2,4(0,8) 3,1(0,9) 1(0) 1,7(0,7) 8,2(1,6) 28,6(19,9)

3º(19) M (8) 3,5(1,1) 0,96 4(0,5) 0,54 1,6(1,2) 0,76 2(0,8) 0,93 11,1(2,8) 0,97 34,9(29,1) 0,97
F (11) 3,5(0,9) 4(1,7) 1,7(1) 2,1(0,9) 11,3(3) 39,8(27,6)

4º(22) M (12) 5,8(2,1) 0,06 5,5(1,7) 0,61 2,8(1,1) 0,42 2,6(1,1) 0,18 16,7(4,9) 0,08 43,9(33,6) 0,08
F (10) 4,0(1,3) 5,1(1,4) 2,3(1,2) 2(0,7 13,7(2,2) 18,3(14,1)

5º(31) M (16) 6,2(1,9) 0,95 6,2(1,8) 0,83 3,3(1,6) 0,32 2,9(1,5) 0,29 18,6(5,4) 0,95 26,4(27,1) 0,94
F (15) 6,5(2,6) 6,1(1,9) 3,9(1,8) 2,2(0,8) 18,7(5,4) 27,2(27,9)

6º(24) M (14) 7( 3,0) 0,38 6,3(1,6) 0,63 4,4(2,7) 0,9 2,5(0,9) 0,93 20,2(6,1) 0,64 16,6(20,5) 0,52
F (10) 8,1(3,4) 6,8(2) 4,4(2,8) 2,5(0,9) 21,8(7,8) 25,1(28,7)

7º(35) M (14) 11,3(2,5) 0,43 7,9(1) 0,44 8,5(1,7) 0,28 3,4(0,9) 0,06 31,1(3,7) 0,22 43,4(19,7) 0,22
F (14) 11,4(2,2) 8,1(1) 8,8(2,8) 4,1(1,2) 32,5(5,9) 52(24,3)

8º(25) M (16) 15,9(4,5) 0,11 8,3(1) 0,73 9,5(2,3) 0,75 5,5(2,5) 0,22 39(8,8) 0,17 48,4(31,4) 0,17
F (9) 12,9(3,47) 8,2(1) 9,3(1,9) 4,1(2,4) 34,6(6) 30,9(21,5)

9º(37) M (15) 14,4(5,3) 0,09 8,5(0,8) 0,96 9,7( 3,1) 0,44 5,6(3,2) 0,25 38,2(10,6) 0,18 31,5(30,6) 0,2
F (22) 17,4(4,1) 8,5(0,9) 11,1(1,1) 6,5(2,4) 43,3(6,6) 42,4(26,6)

10º(44) M (18) 17,1(5,7) 0,51 8,4(0,9) 0,46 10,9(1,1) 0,38 7,6(2,8) 0,1 43,5(9,1) 0,8 34,3(29,6) 0,83
F (26) 17,8(3,7) 8,4(1,3) 11,0(1,7) 6,0(2,9) 43,3(7,8) 28,9(27,7)

11º(44) M (20) 20,4(0,9) 0,75 8,8(0,5) 0,69 11,6(0,9) 0,42 8,7(3,1) 0,3 49,5(3,6) 0,4 41(18,1) 0,4
F (24) 19,6(2,8) 8,8(0,4) 11,6(0,9) 9,7(3) 49,6(5,9) 45(22,9)

12º(35) M (11) 20,8(0,6) 0,26 8,9(0,3) 0,26 11,6(0,7) 0,24 12,6(3,1) 0,24 53,8(3,6) 0,08 44,3(27,5) 0,63
F (15) 21(0) 9(0) 11,9(0,5) 13,3(2,9) 54,8(2,2) 51,1(17,8)

13º(54) M (29) 20,7(1,1) 0,86 8,9(0,4) 0,13 11,9(0,4) 0,17 12,2(3,6) 0,52 53,7(4,2) 0,75 40,0(25,4) 0,77
F (25) 20,9(0,5) 8,8(0,4) 11,7(0,7) 13(3) 54,4(3,6) 42,9(23,5)

14º(42) M (17) 20,5(2,2) 0,13 9(0) 0,13 11,1(1) 0,91 14,9(1,9) 0,34 56,8(1,9) 0,13 53,5(25,4) 0,11
F (19) 21(0,2) 9(0,2) 12(0) 15,5(1,4) 57,4(1,6) 61,7(21,9)

15º(41) M (22) 21(0) 1 9(0) 1 12(0,2) 0,35 15,3(1,4) 0,7 57,3(1,5) 0,72 59,2(20,6) 0,73
F (19) 21(0) 9(0) 12(0) 14,5(2,5) 56,5( 2,5) 52(30,7)

Legenda: M=male; F= female; Md=media; SD=standard deviation; n=number.

Figure 1 shows the similarity of performance
curves of boys and girls from 0 to 18 months old,
with behavioural variation in children of eight and
nine months. In addition, the chart shows a greater
number of postural acquisitions between four and
twelve months, demonstrating non-linear

Figure 1: Curves of motor development according
to sex and age

development. A plateau in the performance of boys
and girls appears from 15 months of age.
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Figure 2 presents the performance curves in
different postures, demonstrating again similarity

between sexes, non-linear development in different
postures and plateaus in the postural acquisitions.

Figure 2. Curves of development of prone, supine, sitting and standing postural acquisition

DISCUSSION

The results of this survey support the initial
hypothesis of this study of similarities in motor
development performance between the sexes, with
no differences in acquisition of postures represented
by the values of the scores and percentiles. Although
there are few investigations in this age group,
previous researches have pointed to similarity in
motor development of boys and girls11,14,15,17,21.

To develop the Alberta Infant Motor Scale,
Piper and Darrah17 evaluated 2200 babies to
compare their performance: they identified
similarities between the groups which did not
require the creation of development curves for each
sex, as there was no difference in the patterns of
movement to the age of 18 months17. The study
sought to establish reference values for the use of
AIMS in the Netherlands and showed that there was
no difference in the motor performance between
the sexes within a population sample of 100 children
under 12 months of age21.

Since 2006 the World Health Organization has
shown concern with this investigative line, and
demonstrates through a longitudinal multicentre
study similarity in the gain of motor marks by boys
and girls in different countries (Ghana, India,

Norway and the USA) up to 24 months of age15. In
Brazil, Saccani and Valentini14  showed similarities
in the motor performance of 571 babies (291 boys
and 270 girls), although this was not the purpose
of the study, by determining whether the results
remained the same when considering the different
age range of 0 to 18 months of age14. In Taiwan,
Lung et al. 11, in a longitudinal research with 1620
children, reported the existence of interaction
between the sex of the child and its development
after 36 months of age11. Below this age, only
language and social aspects demonstrated a
significant association.

However, with the advance of age, studies
show the reversal of findings11, with the observation
of disparities and heterogeneities in the acquisition
and development of skills, which tend to accentuate
puberty12,13. In this progression and emergence of
differences in skills over the years, socio-cultural
differences and parental practices appear to exert
an influence on the development process, being
crucial to the motor acquisitions of each sex:
children will grow up through learning and being
exposed to activities and experiences appropriate
to each sex, as opposed to the different biological
characteristics of boys and girls5. Therefore the
observed differences in the performance of boys
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and girls are developed outside the environmental
context and proposed practices for each sex, in
accordance with the expectations of parents,
educators and the age group to which children
belong13.

In contrast, in terms of biological aspects,
Pavlova et al.22 found differences between the sexes
in the cortical region responsible for decision-
making,22 although the emphasis has been on
determining the influence of environmental factors
on the attitude of children according to their sex9,
considering that tasks and experiences offered to
boys and girls predispose them to differentiated
growth and development23.

Therefore, the results of this study seem to
show that up to about two years of age, exposure
to different activities is not enough to generate
distinct motor performance between boys and girls,
which tends rather to be driven by the acquisition
of independent walking. So, although children have
the capacity to develop sensory motor skills, the
attainment of certain skills will depend on the
quantity of stimuli and experiences outside the
context of attachment24-26.

To analyse the performance of the
participants, it was found that the majority (69.7%)
presented appropriate motor development;
congruent with results of national studies using the
same instrument27,28. However, other Brazilian
studies with children in the same age group
demonstrated motor performance lower than
expected for age14,29,30. However, it is noteworthy
that this sample was composed of premature
infants, who formed part of the studies of Saccani
et al.14, Lee et al.30, Formiga et al.29.

The analysis of development of postural
acquisitions in prone, supine, sitting and standing
positions, independent of sex, has shown that those
postural acquisitions follow a non-linear pattern,
with the largest number of acquisitions occurring

between six and nine months. In Brazil, a pilot study
demonstrated similar behaviour in development
curves16, as well as other national surveys with
children from Goiás29 and São Paulo, both in Brazil30.
Those findings refer to the idea of change in
sensitivity of the items in the scale, which has
already been pointed out in previous research14,31.
Therefore, the range would be suitable to evaluate
children within their first year; however, past twelve
months, the main postural acquisitions (prone,
supine and sitting) are attained in the absence of
an instrument detailing enough items for children
with delay-insensitive and normal motor
performance.

 For the total score, a plateau in the curve of
development of children over 15 months was found,
which suggests insufficient sensitivity to distinguish
atypical behaviour in the extreme age range. This
may be explained by the reduced number of items
to differentiate the motor performance of those
children, because much of the sample of this age
range or above easily performed all items of
evaluation. Similar results can be observed in
Canadian reference values18.

Considering the similarity of results in motor
performance between boys and girls up to 18
months old, the importance of research aimed at
early identification of possible differences between
the sexes is reinforced, as well as its relation to
socio-cultural factors and parenting practices.
Studies like this are necessary to determine the
possible association of motor development with the
care and stimulus aimed at children from birth, since
children are exposed to experiences in line with
expectations for each sex. It is also suggested that
longitudinal studies be conducted to evaluate the
powerful interactions between sex, culture and
motor performance of children, determining when
this environmental influence becomes determinant
and decisive in the child’s behaviour.
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Resumo

Introdução: as aquisições e mudanças no desenvolvimento motor e cognitivo de meninos e meninas
não estão relacionadas apenas as diferenças biológicas existentes entre os sexos, mas também a
fatores sócio econômicos, culturais e familiares. Objetivo: investigar as diferenças entre os sexos
nas aquisições posturais antigravitacionais.  Métodos: participaram deste estudo, 638 crianças
nascidas atermo, de 0 a 18 meses (324 meninos e 314 meninas), residentes no Sul do Brasil,
provenientes de Escolas de Educação Infantil. A Alberta Infant Motor Scale (AIMS) foi utilizada para
avaliar o desempenho motor. Resultados: a maioria das crianças avaliadas demonstrou desempenho
motor normal para idade (69,7%), com desenvolvimento não linear e aparecimento de platôs nas
aquisições posturais a partir dos 15 meses. Não foram detectadas diferenças significativas
(p > 0,05) entre o desempenho motor de meninos e meninas dos 0 aos 18 meses de idade. Conclusão:
o desenvolvimento motor foi semelhante entre os sexos nos primeiros anos de vida. Entretanto
destaca-se que com o passar dos anos as diferenças sócio culturais e de práticas parentais exercem
influências sobre o processo de aquisição e  desenvolvimento de habilidades motoras, uma vez que,
as crianças tem sido sendo expostas a experiências de acordo com as expectativas para cada gênero.

Palavras-chave: Desenvolvimento infantil, fatores de risco, sexos, atraso, avaliação.


