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ABSTRACT
The aim of this study was to analyse the profile of the motor features of children
with overweight/obesity. The anthropometric and motor characteristics of 284
healthy children 6 to 10 years were measured, divided in three groups: with
normal weight, with overweight and with obesity. The used instrument is the
Scale of Motor Development EDM, developed by Rosa Neto in 1996. Obese
children showed a significant deficiency (p<0.5) in all structures in relation to
motor and chronological age. Overweight children showed a delay in equilibrium
(p<0.01), body image (p<0.02), spatial organization (p<0.01) and temporal
organization (p<0.01). We conclude that children with overweight and obesity
are lagging behind their peers of normal weight.
KEY WORDS: motor development, obesity, overweight
RESUMEN
El objetivo de este estudio fue analizar el perfil de las características
motoras de niños con sobrepeso/obesidad. Se midieron las características
antropométricas y las características motoras de 284 niños sanos de 6 a 10 años,
dividiéndose en tres grupos: normales, con sobrepeso y con obesidad. El
instrumento utilizado es la Escala de Desarrollo Motor EDM, desarrollado por
Rosa Neto en 1996. Los niños obesos mostraron una deficiencia significativa
(p<0,05) en todas las estructuras motoras y en relación con su edad cronológica.
Los niños con sobrepeso mostraron un retraso en el equilibrio (p<0,01), esquema
corporal (p<0,02), organización espacial (p≤0,01) y organización temporal
(p≤0,01). Se puede concluir que los niños con sobrepeso y obesidad tienen un
retraso con respecto a sus compañeros de peso normal.
PALABRAS CLAVE: desarrollo motor, obesidad, sobrepeso
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INTRODUCTION
Children go through continuous age-related changes (Ruiz et al., 2007). As they
get older, their functional skills constantly change and improve as they acquire
more experience through interaction with the environment and the tasks that
they are set. Children's movement develops and improves with this interaction.
At the same time, quantitative changes occur with respect to physical growth,
such as increased height and weight, as well as qualitative changes such as the
acquisition and improvement of motor functions.
As time passes, physical, motor, cognitive, social and emotional changes occur
(Gallahue and Ozmun, 2005; Haywood and Getchell, 2004) in response to the
specificity and complexity of the activities that children are set over the course
of their development; these changes are by influenced by individual limitations,
experiences acquired and contextual constraints, and these different restrictions
may encourage or discourage children to explore movement.
In recent years, it has been observed that people in general, but especially
children and adolescents, are becoming less physically active and are spending
more and more time in front of the computer or watching television (Ozdirenc et
al., 2005), a phenomenon that hinders development and has a direct impact on
motor skills. A context characterised by lack of movement, less parental
involvement with their children, consumption of a high-fat diet (Schwimmer et
al., 2003) and a reduction in time spent playing outdoors in consequence of the
rise in violence in large cities, together with the increasingly common
phenomenon of spending more hours watching television or sitting in front of a
computer, can promote obesity in young children, contributing to the
transformation of childhood obesity into a global epidemic, with a negative
impact on fitness levels.
In developing countries people die of hunger, while in developed countries they
die from overeating. Described as a multifactorial syndrome which involves
disturbances in functional abilities, biochemical composition and body structure
(Kain et al., 2003; Nakandakari et al., 2000; Santos et al., 2005; Denadai and
Denadai, 1998; Mantoanelli et al., 1997; Escrivão et al., 2000; Oliveira, 2002;
Liz et al., 2005; Kirk et al., 2005; Fernández et al., 2004), obesity commences in
childhood and presents a health risk to infants, young children and
prepubescent school children. Overweight children, and especially obese
children, may develop several health problems, such as diabetes and
cardiovascular disease, which become worse as they enter adulthood.
Obese children show lower cardio-respiratory capacity and greater energy
expenditure while carrying out activities because they have a low level of
physical fitness and must thus make a greater effort to achieve the same
intensity of activity; this contributes directly to poor motor development. Studies
on the development of motor skills in obese children and adolescents
conducted by Rosa Neto (1996) and Guedes et al. (2002) revealed impaired
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development of the fundamental motor skills of locomotion and object control,
as well as a greater deficit in temporal, spatial and balance organisation.
In general, obese and overweight children have poorer motor skills than
expected for their age in aspects such as balance, running, sideways running,
sprinting and jumping, and catching, throwing, tackling, shooting and hitting a
ball. Lower levels of physical fitness eventually exclude these children from
various physical activities and games, leading to inactivity (Guimarães et al.,
2006). In turn, fewer opportunities for movement have a negative impact on
their development, endowing them with very poor motor skills. However, the
sooner appropriate intervention strategies are implemented to enhance
children's performance and motivation in physical education classes, the better
their chances are of improving their motor skills.
Worldwide, approximately 22 million children aged over 5 years old are
overweight (NCHS, 2005). This figure is alarming, mainly because it is
estimated that 80% of obese children will go on to become obese adults. There
is growing concern in developed countries such as the United States, for
example, where the prevalence of overweight children has doubled since the
1970s (IOTF 2002). However, the prevalence of obesity is also on the rise in
developing countries: due to a change in eating habits and an increasingly
sedentary lifestyle in the last 20 years, obesity in children aged between 6 and
11 years old has risen by 54%, and by 39% in adolescents aged between 12
and 17 years old. There are an estimated 5 million obese children in Brazil, with
figures showing a rising trend in the future across all social classes (NCHS,
2005; WHO, 1998).
The Body Mass Index (BMI) changes with age, presenting a steady increase.
Three critical periods have been identified for the onset of obesity: the first of
these corresponds to the first year of life, the second one occurs between 4 and
9 years old and the third period is in adolescence (Guedes et al., 2002;
Mantoanelli et al., 1997; Berkey et al., 2000). Another consequence of obesity is
the result of its strong impact on the development of motor skills in children,
because children with a high BMI experience difficulties performing certain
movements and this can lead to disorders in fundamental skills and can
interfere in various structures such as the body schema and temporal and
spatial organisation. It is these motor structure disorders that characterise the
deficits observed when examining motor skills in children.
Frey and Chow (2006), Janz et al. (2002) and Prista et al. (1997) have all
highlighted that obese and overweight children commonly show a reduction in
activity and a lack of interest in physical exercise, and that it is usually those
children who are obese in early childhood (from 2 to 6 years old) that remain
obese in the next phase of their development from 6 to 10 years old, to the
detriment of their growth and motor development. It is estimated that 40% of
school age children worldwide are obese (Reilly, 2006), and this figure shows
an upward trend.
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Given the above, the aim of our study was to assess the general age-related
development of motor skills and compare the motor skill characteristics of
overweight and obese children with those of their normal weight peers.
MATERIALS AND METHODS
Participants
The study population was composed of children of both sexes aged between 6
and 10 years old attending primary education in the provincial public education
network of schools in the city of Cruz Alta in the province of Rio Grande do Sul,
Brazil. This network consists of eighteen schools with a total of 4,978 children
aged from 6 to10 years old. From among these eighteen public schools, eight
were selected, with a total of 2679 (53.8%) children aged between 6 and 10
years old. These schools were selected because they had the highest number
of schoolchildren enrolled, and consisted of three schools in the central region
of the city and five in the peripheral region: schools (1) 18.3% (2) 12.3% and (3)
9.8% in the central region and schools (4) 11.2%, (5) 14.4%, (6) 8, 4%, (7)
11.2% and (8) 14.1% in the peripheral region. From these eight schools, 324
children with body characteristics suitable for the study were selected (12.9%).
Of these 324 children, the parents of 284 (87.65%) gave their consent for
participation in the study: 141 (49.64%) were female and 143 (50.35%) were
male, 90 (31.7%) were overweight, 94 (33.15%) were obese and a total of 100
(35.21%) presented normal weight and formed the control group. Their age
distribution was as follows: 55 were 6 years old (19.36%), 60 were 7 years old
(21.12%), 52 were 8 years old (18.31%), 60 were 9 years old (21.12%) and 57
were 10 years old (20.09%), as shown in Table 1.
Table 1 - Total distribution of children by chronological age groups. G1 children with normal
body parameters; G2 children with body parameters indicative of overweight; G3 children with
body parameters indicative of obesity

G1 Normal
Age
6
7
8
9
10
Total
group
Total

boys
9
11
8
12
10
50

girls
10
10
6
12
12
50
100

G2 Overweight
boys
9
10
8
10
10
47

girls
7
10
7
10
9
43
90

G3 Obese
boys
9
10
9
10
8
46

girls
10
10
8
10
10
48
94

Total
boys
28
30
27
30
28
143

girls
27
30
25
30
29
141
284
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Distribution in groups
The children were divided into three groups according to their BMI: (G1), 100
children with normal body parameters (the control group), consisting of 50 girls
and 50 boys; (G2), 90 children with parameters indicative of overweight,
consisting of 43 girls and 47 boys; and (G3), 94 children with parameters
indicative of obesity, consisting of 48 girls and 46 boys.
The 284 children participating were classified and distributed according to the
system for assessing nutritional status in children developed by the NCHS
(National Center for Health Statistics, 2005) and the CDC (Centers for Disease
Control and Prevention, 2005), and values were obtained using their BMI
calculated according to the following formula: BMI = weight (in kg)/height2 (in
metres).
The NCHS uses BMI percentiles for the ages of 2 to 20 years old as follows:
percentile values between 5 and 85 correspond to healthy weight children,
values between 85 and 95 correspond to children with parameters indicative of
overweight and values above 95 correspond to children with body parameters
indicative of obesity. To assess the children's nutritional status, weight and
height data were collected using a portable electronic scale (Plena MEA-08128)
with a weighing capacity of 180 kg, and a height stadiometer (Cardiomed WCS)
with a height capacity of up to 212 cm. To diagnose obesity, overweight and
normal weight in children, their BMI was calculated taking NCHS (2005) data as
the reference.
Measurement of motor development
A motor development scale was used to evaluate motor performance. This
scale (the Escala de Desarrollo Motor - EDM) was developed by Francisco
Rosa Neto (1996) at the University of Zaragoza based on other motor
development tests used by classic authors such as Ozeretski, Brunet and
Lezine, Berges and Lezine, Mira Stambak, Galifred-Granjon, Zazzo, Piaget and
Head, and Picp and Vayer. Created to identify and diagnose movement and
coordination difficulties in children aged between 2 and 11 years old, the EDM
test consists of a set of 150 motor tasks that are applied according to the
chronological age of each child and measures the development of general
motor control of the body. Reliability of the instrument was established using the
test-retest method over a four-week period in 1996, in a study of a Spanish
sample of 180 children aged between 2 and 11 years old conducted to identify
and diagnose children with movement and coordination difficulties. Since 1996,
the scale has been used in research in the following areas: Physical Education,
Physiotherapy, Education and Medicine, and has been used in several studies:
Poeta and Rosa Neto (2005) and (2007), with 31 schoolchildren aged between
7 and 10 years old; Mansur and Rosa Neto, (2006), with 31 schoolchildren aged
between 7 and 10 years old; Fonseca et al. ( 2008), with 34 schoolchildren
aged between 6 and 9 years old; and Caetano et al., (2005), with 35
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schoolchildren aged between 3 and 7 years old. It has also been validated by
Kassandra et al. (2009) and Rosa Neto et al. (2010) in two studies with a
sample of 101 Brazilian children. The motor tests comprising the scale are
divided into seven areas of assessment: Fine Motor (hand-eye coordination),
Gross Motor (coordination), Balance (static posture), Body Schema (imitation of
posture and speed), Spatial Organisation (perception of space), Temporal
Organisation (time structures, speed) and Laterality (hands, eyes and feet). As
explained in the test manual, a note is made of the scores each subject obtains
for each of the tasks (number of steps, height attained, number of jumps, and
number of times a movement is executed). The manual provides standards for
schoolchildren in yearly intervals (2 to 11 years), and two of the four tasks
(jumping with one leg and lateral jumps) present the same scores for boys and
girls. These scores are transformed into a motor quotient for each of the tasks,
and then into a global motor quotient (Mean 100, Standard Deviation 15) and
into a percentile distribution. To accomplish this, tables are used containing
normative data for three populations (normal weight, overweight and obese
children); thus, the resulting motor quotient is considered problematic if it is
below 70 months, low if it is between 70 and 79 months, low-normal if it is
between 80 and 89 months, medium-normal if it is between 90 and109 months,
high-normal if it is between 110 and119 months, high if it is between 120 and
129 months, and very high if it is over 130 months.
Data analysis
The NCHS curves (National Center for Health Statistics, 2005) were used as a
reference to identify the nutritional status of the children and classify them into
groups. The results obtained using the EDM were used to classify motor
structure performance and characterise the children's motor skills profile
(problematic, low, low-normal, medium-normal, high-normal, high and very
high). SPSS version 10 for Windows was used for statistical analysis of the
variables of anthropometric and motor responses. The results were analysed
using the mean and standard deviation of the values obtained for motor age,
chronological age, weight, height, BMI and each motor skill component; the
differences in structures obtained between the groups were compared for
statistical determination using analysis of variance (ANOVA) with repeated
measures, and differences between variables were located by means of the
post-hoc Scheffe test, with a significance level of p ≤ 0.05.
RESULTS
Fine Motor Skills: assessment and comparison of the fine motor skills
exhibited by the children in the G1 and G2 groups showed that both groups
performed the tasks corresponding to their age without significant differences.
However, differences did appear between the G1 and G3 groups, revealing that
children in the G3 group did not have the same capacity to perform the tasks as
those in the G1 group, indicating impaired development of fine motor skills in
the G3 group (Figure 1).
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The ANOVA revealed that the main effect occurred in the comparison of fine
motor skills between groups. No significant differences were found between
normal and overweight children (G1 and G2, F 3.32 = 4.922; p≤ 0.027); however,
significant differences were observed between obese children and children with
normal weight (G1 and G3, F2.08 = 10.678; p≤ 0.001). These results demonstrate
that besides affecting structures that are characterised by large movements,
obesity also directly affects structures requiring fine movements, which may be
have an adverse impact on self-esteem (Figure 1).
When fine motor skills were compared according to chronological age in each
group, only the G3 group presented significant differences (F 2.66 = 21.678; p≤
0.002), showing impaired motor development with respect to the chronological
age of this group of children, a finding which was not observed in normal or
overweight children, whose fine motor skills were appropriate for their
chronological age (Figure 1).
Motor skills profile
EC

MF

*

140
130

*

Age in months

120
110
100

AC
CA

90
80
70
60

G1

G2

G3

Figure 1. FMS: Fine Motor Skills, * significant differences between groups (G1 and G3) for fine
motor skills, * significant differences between groups (G1, G2 and G3) for age (EC:
Chronological Age) and fine motor skills (MF). Level of significance p< 0.05

Gross Motor Skills: as with the previous variable, no significant differences
were observed in the gross motor skills of normal weight and overweight
children (F2.52 = 8.678; p≤ 0.032), who performed the tasks appropriately for their
ages; however, children in the G3 group were unable to perform these tasks in
the same way as children in the G1 group (F 3. 89 = 12.342; p≤ 0.003), indicating
that the group with obesity also presented impaired motor development in this
structure (Figure 2).
When a comparison was conducted between chronological age and gross
motor development in each group, no significant differences were observed
between children in the G1 and G2 groups, whose motor skills profile was
higher than that corresponding to their chronological age, especially in children
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of normal weight, indicating that this structure was developing correctly
according to their chronological age at the time of the study. However,
significant differences between gross motor skills and chronological age did
appear in the G3 group (F1,25 = 19.325; p≤ 0.001), indicating that obesity hinders
movement in most of the tasks these children performed, leading to impaired
development of the gross motor structure (Figure 2).
Motor skills profile

140

EC

130

MG

*

Age in months

120

*

110
100
90
80
70
60
G1

G2

G3

Figure 2. GM: Gross Motor Skills. * significant differences between groups (G1 and G3) for
gross motor skills, * significant differences between groups (G1, G2 and G3) for age (EC:
Chronological Age) and gross motor skills (MG).

Balance: when a comparison of mean values obtained for this structure was
conducted between groups, the G1 group was observed to perform significantly
better than the other two (G1 and G2, F 1.52 = 22.478; p≤ 0.001; G1 and G3, F3.89
= 17.342; p≤ 0.002), and the mean score obtained for the G3 group was lower
than that of the G2 score (Figure 3). These results indicate that balance, which
controls posture during the execution of a given task, is directly affected by
obesity and overweight.
Regarding the relationship between chronological age and development of the
balance structure, significant differences at the p≤ 0.005 level were observed in
the G2 and G3 groups (G2, F2.32 = 10.329, p≤ 0.002; G3, F1.25 = 19.325; p≤
0.001), but not in the G1 group (F3.22 = 11.521; p≤ 0.021) (Figure 3),
demonstrating a deficit in the development of balance with respect to
chronological age in these two groups.
Body Schema: the results for this variable showed that children in the G1
group performed significantly better than those in the G2 and G3 groups (G1
and G2, F2.45 = 18.614; p≤ 0.001; G1 and G3, F1.89 = 16.235; p≤ 0.003). It was
also observed that the mean scores for children in the G3 group were lower
than those obtained for the G2 group (Figure 4), demonstrating the direct effect
of obesity and overweight on the body schema. Regarding the relationship
between chronological age and body schema, no significant difference was
found for the G1 group (F2.22 = 6.487; p≤ 0.011), but significant differences did
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appear in the case of the G2 and G3 groups at the p≤ 0.005 level (G2 , F 3,08 =
1.587 ; p≤ 0.005; G3, F3.55 = 21,235; p≤ 0.001), who generally presented a
higher chronological age, thus indicating a deficit in the two groups
characterised by a higher BMI (Figure 4).

Motor skills profile
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Figure 3. B: Balance. * Significant differences between groups (G1 and G2) for balance, *
significant differences between groups (G1 and G3) for balance, * significant differences
between groups (G1, G2 and G3) for age (EC: Chronological Age) and balance (E).
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Motor skills profile

Age in months
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BS
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G1

G2

G3

Figure 4. BS: Body Schema. * Significant differences between groups (G1 and G2) for the body
schema variable, * significant differences between groups (G1 and G3) for body schema, *
significant differences between groups (G1, G2 and G3) for age (EC: Chronological Age) and
body schema performance (white EC).

Temporal Organisation: as with the above variables, the G1 group once again
performed significantly better than the other two groups, which presented
clearly inferior motor skills, with large differences between the mean values; the
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mean scores for children in the G3 group were lower than those for the G2
group (Figure 6). ANOVA revealed a main effect in the comparison of the G1
and G2 groups, with F1.8 = 9.369; p≤ 0.001, with statistically significant results.
Likewise, when comparing the G1 and G3 groups, the ANOVA results showed a
F1.4 = 6.235; p≤ 0.002, and these results were also statistically significant. These
data indicate that this variable is significantly affected by obesity and overweight
(Figure 6).
As regards the comparison between chronological age and temporal
organisation in each group, the ANOVA detected significant differences in all
three groups: the G1 group obtained F 1.4 = 6.325; p≤ 0.001; the G2 group
obtained F1.4 = 12.688; p≤ 0.001 and the G3 group obtained F1.8 = 17.661; p≤
0.004. All groups presented a lower score than that corresponding to their
chronological age, although this result was less pronounced in the normal
weight group (Figure 6).

Motor skills profile

130
Age in months

OT

*

140
120

EC

*
*

*

*

G2

G3

110
100
90
80
70
60

G1

Figure 6. TO: Temporal Organisation. * significant differences between groups (G1 and G2) for
temporal organisation, * significant differences between groups (G1 and G3) for temporal
organisation, * significant differences between groups (G1, G2 and G3) for age (EC:
Chronological Age) and temporal organisation (OT).

DISCUSSION
This study presents the objectively measured differences in and characteristics
of motor performance in overweight and obese children aged six to ten years
old compared with their normal weight peers. There is little scientific information
about objectively measured motor skills profiles in children. To date, few studies
have analysed the performance of motor skill structures (fine motor skills, gross
motor skills, balance, spatial organisation, temporal organisation, body schema
and laterality) in schoolchildren. These data are necessary to understand motor
behaviour in children and to implement more effective intervention programmes.
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The results obtained in this study are revealing, since the structures assessed
differed significantly between the groups, with the obese group showing the
lowest mean scores for the motor skill variables analysed. However, the
overweight group also presented differences compared with the normal weight
group as regards the mean scores obtained for the variables of balance, body
schema and spatial and temporal organisation.
These data clearly indicate that children with parameters indicative of obesity
and overweight experienced difficulty in performing most of the motor skills
activities, and the effects were more visible in those structures where the
children had to perform large movements which demanded complete
coordination of the body. In this case, the structural variables most affected
were balance, body schema, spatial organisation and temporal organisation.
Andersson et al. (2002), Bohme (1998), Damaso (1994), Gallahue and Ozmun
(2005), Thompson (2000) and Rosa Neto (2002) have all demonstrated in their
studies that a lack of balance has a substantial impact on other motor skill
variables. Another aspect which has been observed is that children who do not
have good balance and experience difficulties with coordination often lack
confidence; from a psychomotor point of view, they are unstable, constantly
changing position in an attempt to stabilise their balance, and this may have an
adverse effect on their affective capacity since besides exerting a negative
effect on motor development as a whole, inadequate balance can also have a
negative impact on affective and cognitive development.
Rosa Neto (2002), Damaso (1994), Gallahue and Ozmun (2005) and Pellegrini
et al. (2003) have reported that children with impaired balance often claim that
they do not like physical activity, due to their poor performance in these
activities, and as a result they are eventually socially excluded. According to
these authors, not only has it been shown that balance is an extremely
important motor structure for adequate motor development in children, but also
that it is through balance that children establish a sense of self-esteem (it
supports and prepares them for the other structures). The individual
characteristic obtained in this study for each group as regards their mean motor
skill performance can be compared with the work reported by Rosa Neto (1996,
2002), in which assessments were conducted of Spanish children presenting
various motor problems. In both studies, this author found that the movements
of normal weight children were more efficient than those of children who were
overweight, obese or malnourished.
Studies by Andersson et al. (2002) indicate that about 25% of balance can be
explained on the basis of variables of a morphological nature. It should be
emphasised that the rate of progression of motor development varies according
to the individual stimuli, experiences and characteristics of each child
(according to Gallahue and Ozmun, 2005; and Gallahue, 1995). Children in the
G2 and G3 groups presented a higher body weight than expected for their
height and age, and the development of their motor skills seems to have been
affected as a consequence, with a deficit in motor development in obese and
overweight children. Obesity is one of the most influential of the variables that
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can lead to significant deficits in motor development; studies such as those by
Ruiz et al. (1997), Thompson (2000), Lazzoli et al. (1998), Schwimmer et al.
(2003), Ozdirenc et al. (2005), Dâmaso et al. (2001) and Hancox and Poulton
(2006), have emphasised the importance of detecting possible motor
impairment in children who present difficulties in their fundamental motor skills,
and of implementing the necessary interventions in the variables most affected.
Berleze et al. (2007) studied obesity and motor skill development in 424
children aged between 6 and 8 years old from different social groups, and
observed deficits in obese children in all structures and better motor skills in
boys than in girls.
Causgrove (2002) and Gallahue (1995) have postulated that an individual's
command of motor skills is directly associated with the constraints imposed by
the cultural group to which that person belongs, a notion supported by the
results of a study by Silva et al. ( 2005) evaluating the influence of
socioeconomic and cultural factors on the development of motor skills in
children. The study showed that schoolchildren in rural areas presented better
motor skills profiles than schoolchildren from urban areas: clearly,
schoolchildren in rural areas are more active and have more opportunities and
space for physical activity. In order for their motor skills to develop adequately, it
is essential for children to use all the spaces available for leisure and physical
activities, such as streets and parks (Beurden et al., 1992; Basso and Marques,
1999). Restrictions on space in urban areas can impede children's participation
in activities involving gross motor skills. It should be emphasised that when
encouraging obese children to practice their motor skills, other safe and
appropriate spaces for such acttivity should be assessed. Ruiz et al. (1997),
Ruiz (1995), Fedre et al. (2005), Negrine (1995) and Thompson (2000) have
stated that impaired neuro-psychomotor development (NPMD) can occur as a
result of reduced motor activity and lack of interest in physical exercise,
characteristics more commonly found in obese children (Garcia and Fernandez,
1996).
It seems that there is a clear need to emphasise motor skills in children's
developmental process, as these help build children's cognitive abilities in
response to environmental stimuli, and these stimuli, in turn, only acquire
meaning as children's motor development provides the necessary conditions.
The schoolchildren with poor motor skills, as demonstrated in the G2 and G3
groups, presented higher levels of passivity than their peers in the G1 group.
This was observed during execution of the tests, where schoolchildren in the G3
group showed a distinct lack of interest in carrying out the tasks they were set
and required encouragement to do them; they also showed a lack of
perseverance, a lack of confidence in their level of skill, a lack of organisation in
performing movement sequences, timidity and caution when attempting the
tasks, a lack of enjoyment and a fear of failure, aspects which were also crucial
in their low motor skill performance levels.
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The results of this study are consistent with those reported in studies by Feder
et al. (2005), Ozdirenc et al. (2005), Saxena et al. (2004), Tremblay and Willms
(2003), the American Academy of Paediatrics (2004), Kain et al. (2003) and
Flores et al. (2005), all of which have expressed increasing concern about the
poor fitness levels of obese children when compared with those of normal
weight children. It should also be emphasised that obesity may be contributing
to the low levels achieved by the children studied, as the results were low when
compared with normal weight children. As regards the motor skills performance
of obese and overweight children, the results of the present study strongly
suggest that obesity exerts a negative influence on the process and the product
of the performance of fundamental motor skills, with the children who were
obese being those most affected, presenting deficits in motor performance
regardless of age.
This point is directly connected to our final observation, namely the importance
of incorporating this type of result in the initial training of future physical
education teachers. It is very important to understand the thoughts, cognitions
and limitations of schoolchildren and to analyse their individual bodily
differences, and even more so in terms of gender. Addressing diversity involves
analysing all of its components and limitations, and among these, those related
to motivation are of paramount importance. This can help endow teachers with
self-awareness concerning their origins and their social and cultural prejudices,
and at the same time enable them to understand that tolerance and flexibility in
the face of differences related to gender, ethnicity or culture should be a
standard for behaviour in the classroom, employing learning and motivation
scenarios that favour children's performance and command.
CONCLUSIONS
Through an analysis of the results obtained in the study, and in accordance with
the objectives proposed, we arrived at the following conclusion: the obese and
overweight children studied using the EDM scale demonstrated a motor skills
profile classified as lower and much lower, respectively, than that of the group
of normal weight children.
When performance of each motor skill variable was compared, significant
differences in the six psychomotor variables were observed between groups. A
greater deficit in the development of motor skills was identified in the following
specific structures: balance, temporal organisation, spatial organisation and
body schema, aspects which can be attributed to obesity and overweight.
As for the comparison of chronological age and general age-related motor skills,
we found that the ages most affected by overweight and obesity were ages six
to seven, seven to eight, and nine to ten years old, as it was these age groups
which obtained statistically significant results, with a mean score for general
age-related motor skills that was significantly below chronological age.
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This poor motor performance is explained by body weight and lack of activity,
followed by the lack of adequate motivation among this population that is
increasingly present in physical education classes.

607

REFERENCES
American Academy of Pediatrics. AAP. (2004). Pediatric obesity. pediatrics
nutrition handbook – 5th Edition. pp. 551-592.
Andersson, G., Hagman, J., Talianzadeh, R., Svedberg, A., Larsen, H. C. (2002).
Effect of cognitive load on postural control. Brain Research Bulletin, v.58, n.1,
135-139. http://dx.doi.org/10.1016/S0361-9230(02)00770-0
Basso, L., Marques, I. (1999). Analysis of the collective behavior of the
components in the basic patterns of movement: initial thoughts. Paulista Journal
of Physical Education. Sao Paulo Brazilian, v.6, n.2, 2-8.
Berkey, C. S., Rockett, H. R., Field, A. E., Gillman, M. W., Frazier, A. L. (2000).
Activity, dietary intake, and weight changes in a longitudinal study of
preadolescent and adolescent boys and girls. Journal of the American Academy
of Pediatric. v.105, n.4,.56. http://dx.doi.org/10.1542/peds.105.4.e56
Berleze, A., Haeffner, L. S. B., Valentini, N, C. (2007). Desempenho motor de
crianças obesas: uma investigação do processo e produto de habilidades
motoras fundamentais. Revista Brasileira de Cineantropometria & Desempenho
Humano. v. 9, n.2,134-144
Bohme, M. T. S. (1998). Motor development: Aspects to be considered in drawing
up a programme of fitness for children from 7 to 10 years. Brazilian Journal of
Science and Moviment. v.2, n. 2, 12-16.
Caetano, M. J. D., Silveira, C. R. A., Gobbi, L. T. B. (2005). Desenvolvimento
Motor de pré-escolares no intervalo de 13 meses. Revista Brasileira
Cineantropometria e Desempenho Humano . v.7, n.2, 5-13.
Causgrove, J. (2002). Goals orientations, perceptions of the motivational climate,
and perceived competence of children with movement difficulties. Adapted
Physical Activity Quarterly. v.17, n.4, 1-19.
Dâmaso, A. R., Teixeira, L. R., Nascimento, C. M. O. (1994). Obesidade:
subsídios para o desenvolvimento de Atividades Motoras. São Paulo. Revista
Paulista de Educação Física. v.8, n. 1, 98-111.
Denadai, B. S., Denadai, M. L. D. R. (1998). Effects of caffeine on time to
exhaustion in exercise performed below and above the anaerobic threshold.
Brazilian Journal of Medical and Biological Research, Ribeirão Preto, v. 31, n. 4,
581-585. http://dx.doi.org/10.1590/s0100-879x1998000400017
Escrivão, M. A., Oliveira, F. L. C., Tadder, J. A. A. C., Ancona, F. (2000).
Obesidade exógena na infância e adolescência. Jornal de Pediatria, v.73, n.3,
335-340.
Feder, K, P., Majnemer, A., Bourbonnais, D., Platt, R., Blayney, M. E., Synnes,
A. (2005). Handwriting performance in preterm children compared with term
peers at age 6 to 7 years. Developmental Medicine & Child Neurology. v.47, n.
3, 163-170 http://dx.doi.org/10.1017/S0012162205000307
Fernández, J. R., Redden, D. T., Pietribelli, A., Allison, D. B. (2004). Waist
circumference percentiles in nationally representative samples of AfricanAmerican, European- American, and Mexican-American children and
adolescents.
Journal
of
Pediatrics.
v.145,
n.
4,
439-444
http://dx.doi.org/10.1016/j.jpeds.2004.06.044

608

Flores, M., Carrión, C., Barquera, S. (2005). Sobrepeso materno y obesidad en
escolares mexicanos. Encuesta Nacional de Nutrición. Salud Pública de México,
v. 47, n. 6, 447-450. http://dx.doi.org/10.1590/S0036-36342005000600009
Frey, G. C., Chow, B. (2006). Relationship between BMI, physical fitness, and
motor skills in youth mild intellectual disabilities. International Journal Obesity.
v.30, n.1, 861-867. http://dx.doi.org/10.1038/sj.ijo.0803196
Gallahue, D. L. (1995). Motor development. En J. P. Winnick (Ed.), Adapted
Physical Education and Sport. Champaign: Human Kinetics,pp. 253-269.
Gallahue, D. L., Ozmun, J. C. (2005). Compreendendo o desenvolvimento motor:
bebês, crianças, adolescentes e adultos. São Paulo: Phorte Editora.
García N, J. A., Fernández, V. F. (1996). Juego y psicomotricidad. Madrid,
España: CEPE.
Guedes, D. P., Guedes, J. E. R. P., Barbosa, D. S. E., Oliveira, J. A. (2002).
Atividade física habitual e aptidão física relacionada à saúde de adolescentes.
Revista Brasileira de Ciência e Movimento. v.10, n.1, 13-21.
Guimarães, L. V., Barros, M. B. A., Martins, M. S. A. S., Duarte E. C. (2006).
Fatores associados ao sobrepeso em escolares. Revista de Nutrição, v. 19, n. 1,
5-17. http://dx.doi.org/10.1590/S1415-52732006000100001
Hancox, R. J., Poulton, R. (2006). Watching television is associated with
childhood obesity: but is it clinically important? International Journal of Obesity,
v.30, n.3, 171-175. http://dx.doi.org/10.1038/sj.ijo.0803071
Haywood, K. M., Getchell, N. (2004). Desenvolvimento motor ao Longo da Vida.
Artmed, Porto Alegre.
International Obesity Task Force. IOTF. (2002). Controling the global obesity
epidemic. www.obesite.chaire.ulaval.ca/iotf.htm. acesso em 24/05/2007.
Janz K, F., Levy, S. M., Burns, T. L., Torner, J. C., Willing, M. C., Warren J. J.
(2002). Fatness, physical activity, and television viewing in children during the
adiposity rebound period: The Iowa Bone Development Study. American Journal
of
Preventive
Medicine.
v.
35,
n.3
,
563-571.
http://dx.doi.org/10.1006/pmed.2002.1113
Kain, J., Vio, F., Albala, C. (2003). Obesity trends and determinant factors in
Latina América. Caderno de Saúde Pública, v. 19, n. 1, 77- 86.
http://dx.doi.org/10.1590/S0102-311X2003000700009
Kassandra, N. A., Ana, P. M. S., Sheila, B., Regina, F. C. X., Francisco R. N.
(2009).Validação das baterias de testes de motricidade global e equilíbrio da
EDM. Revista Brasileira de Ciência e Movimento, vol. 17, n. 2, 2-17.
Kirk, S., Scott, B. J., Daniels, S. R. (2005). Pediatric obesity epidemic: treatment
options. Journal of the American Dietetic Association. v.105, n. 5, 44-51.
http://dx.doi.org/10.1016/j.jada.2005.02.013
Lazzoli, J. C., Nóbrega, A. C. L., Carvalho, T., Oliveira, M. A. B., Teixeira, J. A.
C., Leitão, M. B., Meyer, N. L. F., Drummond, F. A., Pessoa, M. S. V., Rezende,
L., Rose, E. H., Barbosa, S. T., Magni, J. R. T., Nahas, R. M., Matsudo, G. M. V.
(1998). Posição da SBME: Atividade física e saúde na infância e adolescência,
Revista Brasileira de Medicina do Esporte. v. 4, n. 4, 12-20.
http://dx.doi.org/10.1590/S1517-86921998000400002
Liz, M. M., Wenil, T. U., Mojica, W, Arterburn, D., Shugarman, L.R., Hilton, L.,
Suttorp, M., Solomon, V., Shekelle, P. G., Morton, S. (2005). Clinical Guidelines

609

- Meta-Analysis: Pharmacologic Treatment of Obesity. Annals International
Medicine. v.142, n.7, 532-545. http://dx.doi.org/10.7326/0003-4819-142-7200504050-00012
Mansur, S. D., Rosa Neto. F. (2006) Desenvolvimento neuropsicomotor de
lactentes desnutridos. Revista Brasileira de Fisioterapia. v.10, n. 2, 187-193.
http://dx.doi.org/10.1590/S1413-35552006000200008
Mantoanelli, G., Bittencourt, V. B., Penteado, R. Z., Pereira, I. M. T. B., Alvarez,
M. C. A. (1997). Educação nutricional: uma resposta ao problema da obesidade
em adolescentes. Revista Brasileira de Crescimento e Desenvolvimento
Humano, São Paulo: v.7, n. 2, 85-93.
Nakandakari, A., Ayres, É., Branco, C. C., Vilar, A. P., Cuvello, L., Fisberg, M.
(2000). Dados preliminares do condicionamento físico de um programa de
intervenção em pacientes adolescentes com sobrepeso e obesidade (201).
Anais do XXIII Simpósio Internacional de Ciências do Esporte, São Paulo: v.1, n
1, p. 120.
National Center For Health Statistics. NCHS. Growth curves for children birth-18
years (2005). Vital and health statistics. DNEW publ, (PHS).
Negrine, A. (1995). Coordenação psicomotora e suas implicações. Porto Alegre:
Palloti.
Oliveira, A. M. A. (2002). Sobrepeso e obesidade infantil: prevalência e influência
de fatores bio-psicossociais em Feira de Santana – Ba. 2001. Dissertação
Mestrado em Saúde Coletiva.Departamento de Saúde, UEFS. p. 196
Ozdirenc, M., Ozcan A., Akin, F., Gelecek, N. (2005). Physical fitness in rural
children compared with urban children in Turkey. Pediatrics International Journal
Information. v.47, n.1, 26-31. http://dx.doi.org/10.1111/j.1442-200x.2004.02008.x
Pellegrini, A. M., Souza Neto, S., Benites, L. C., Veiga, M., Motta, A. I. (2003).
The motor behavior in the process of schooling: seeking solutions in the context
school for literacy. In: Wilson Galhego and Alvaro Martin Guedes. Cadernos the
Core of Education. Sao Paulo, Brazilian: unesp prograd, pp.271-284
Poeta, L. S., Rosa Neto, F. (2005) Intervenção motora em uma criança com
transtorno do déficit de atenção / hiperatividade (TDAH) Lecturas: Educación
Física y Deportes. ISSN 1514-3465, n. 89.
Poeta, L. S., Rosa Neto, F. (2007) Evaluación motora en escolares con
indicadores del trastorno por déficit de atención/hiperactividad. Revista de
Neurología, v. 44, n. 3,146-149.
Prista, A., Marques, A., Maia, J. (1997). Relationship between physical activity,
socioeconomic status and physical fitness of 8-15 year old youth from
mozambique. American Journal of Human Biology. v. 9, n.1, 449-457.
http://dx.doi.org/10.1002/(SICI)1520-6300(1997)9:4<449::AIDAJHB4>3.0.CO;2-R
Reilly, J. J. (2006). Obesity in childhood and adolescence: evidence based
clinical and public health perspectives. Postgraduate Medical Journal. v.82,
n.969, 429-437. http://dx.doi.org/10.1136/pgmj.2005.043836
Rosa Neto, F. (1996). Valoración del desarrollo motor y su correlación con los
trastornos del aprendizaje. Tesis doctoral. Facultad de Medicina – Departamento
de Fisiatría y Enfermería. Universidad de Zaragoza.
Rosa Neto, F. (2002). Manual de avaliação motora: Porto Alegre: Artmed.

610

Rosa Neto, F., Silvio, L. I. W., Ana, P. M. S., Kassandra, N. A . (2010) Validação
dos testes de motricidade fina da escala de desenvolvimento motor. EDM.
Journal of Physical Education, vol 21, n. 2, 152-158
Ruiz, L. M. (1995). Competencia Motriz. Elementos para comprender el
aprendizaje motor en Educación Física Escolar. Madrid: Gymnos.
Ruiz, L. M., Graupera, J. L., Gutiérrez, M. (1997). Problemas de coordinación y
resignación aprendida en Educación Física escolar, en Proyecto CIDE. Ministerio
de Educación y Cultura. Madrid.
Ruiz, L. M., Mata, E., Moreno, J. A. (2007). Los problemas evolutivos de
coordinación motriz y su tratamiento en la edad escolar: estado de la cuestión.
Motricidad: European Journal of Human Movement. v. 18, n.4, 1-17
Santos, A. C., Lopes, C., Guimaraes, J. T., Barros, H. (2005). Central obesity as
a major determinant of increased high-sensitivity C-reactive protein in metabolic
syndrome.
International
Journal
Obesity.
v.29,
n.12,
4-6.
http://dx.doi.org/10.1038/sj.ijo.0803035
Saxena, S., Ambler, G., Cole, T. J., Majeed, A. (2004). Ethnic group differences
in overweight and obese children and young people in England: cross sectional
survey. Archives of Disease in Childhood. v.89, n. 1, 30-36.
SCHWIMMER, J. B., BURWINKLE, T. M., VARNI, J. W. (2003). Health-related
quality of life of severely obese children and adolescents. Journal of the American
Medical
Association,
v.289,
n.
18,
13-19.
http://dx.doi.org/10.1001/jama.289.14.1813
Silva, G. A. P., Balaban, G., Motta, M. E. F. A. (2005). Prevalência de sobrepeso
e obesidade em crianças e adolescentes de diferentes condições
socioeconômicas. Revista Brasileira de Saúde Materno Infantil, Recife, v. 5, n. 1,
53-59. http://dx.doi.org/10.1590/s1519-38292005000100007
THOMPSON, R. (2000). Desenvolvimento psicomotor e aprendizagem. apud
ferreira, c. a. m. psicomotricidade, da educação infantil à gerontologia. São
Paulo: lovise.
Tremblay, M. S., Willms, J. D. (2003). Is the Canadian childhood obesity epidemic
related to physical inactivity? International Journal of Obesity. v. 27, n.9, 11001105. http://dx.doi.org/10.1038/sj.ijo.0802376
World Health Organization, WHO. (1998) Obesity: Preventing and Managing.
The Global Epidemic. Report of a WHO Consultation on Obesity. Geneva

Referencias totales / Total references: 54 (100%)
Referencias propias de la revista / Journal's own references: 0

Rev.int.med.cienc.act.fís.deporte - vol.15 - número 59 - ISSN: 1577-0354

611

