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Abstract

Introduction: The notion of body or body perception is of great 
importance in the development of motor skills and functionality. 
In atypical development situations, as in the case of Down 
syndrome (DS) there is a delay in the development and motor 
skills are compromised, which possibly is  reflected in the 
quality of body self-perception in  children with DS. 

Objective: To assess the characteristics of body self-perception 
in school age children with DS. 

Methods: This is an exploratory and descriptive study involving 
10 children aged between seven and nine years. To assess 
body perception, it was used the Body Notion factor from the 
Psychomotor Battery (BPM). Data analysis was performed 
qualitatively and quantitatively according to the criteria 
established by the instruments and the researchers. 

Results: The participants’ performance regarding the notion 
of body was not related to their age. The right and left 
discrimination capability was the body notion sub-factor with 
the worst performance and the self-image was the sub-factor 
with the best performance. The drawings of the human figure 
were split into two categories: unidentifiable (Class A, n = 8) 
and recognizable (Class B, n = 2). 

Conclusion: It is suggested that the self-perception of children 
with Down Syndrome   analyzed   in this study has a strong 
relationship with the body and environmental stimuli together 
with psychomotor and cognitive development, which, however, 
does not coincide with their chronological age.
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The movement of the body accompanies the human 
being since the prenatal period and for it to be perfected 
and specialized, a multifactorial system that encompasses 
bodily responses and the capacity for perception must be 
fully functioning. Despite being an inherent characteristic 
of human life, movement needs a base, which is the 
perception of the body itself, and the possibilities of 
movement based on the notion of the body.

Psychomotor development in childhood is 
characterized by the acquisition of motor, neurological and 
psychic skills to guarantee the child an ample self   control 
of  his body and  diverse possibilities of movement and 
interaction with the environment. Basic skills such as 
walking, running and manipulating objects are necessary 
for directing daily routines, characteristics of the child’s 
development and maturation1.

As a consequence of the integration and maturation 
of these skills, tonicity, balance, lateralization, spatio-
temporal structuring, praxis and the notion of body occur. 
Psychomotricity develops over time, from the simplest 
to the most refined and specific motor skills. Delays or 
deficits can be observed when this integration is not done 
in the correct time or inappropriately2.

The notion of body perception is of great 
importance in the development of motor skills and 
functionality. Body perception is characterized by an 
engendering of sensory contents that begin to be associated 
in childhood. It could be defined as an awareness of the 
body from sensory multimodalities3. In this sense, sensory 
impressions, that is, the results of sensory stimuli, are 
important for the development of the child’s awareness 
of his own body. If one of these experiences is impaired, 
it can negatively influence the full development of the 
body’s consciousness. Motor disorders are attached to the 
characters of corporeality, so that the synchrony between 
motor development and the development of the schema 
and body awareness is crucial for typical development4.

It is known that in situations of atypical development 
the impairment of motricity and functionality is a constant. 
Worldwide, Down Syndrome (DS) is one of   the most 
frequent cause of atypical development in children, among 
the  cases of genetic malformations and  it is the most 
common cause of intellectual disability5.

This  syndrome is  due to an error in chromosome 
pair 21 - in which there should normally be two pairs of 

 INTRODUCTION
cells, but there are three,   is also called Trisomy 21 and 
is characterized by presenting generalized ligament laxity, 
hypotonia, atlanto-axial instability and joint hypermobility, 
small and round skull with flattened occipital region, 
short and wide neck (with excess nuchal skin), small and 
malformed ears, small mouth with a large and generally 
protruding tongue6 and deficits in cognitive functions such 
as attention, memory, language and abstract thinking7.

Children with DS have a delay in development 
and motor acquisitions are compromised and   can be 
achieved in up to twice the time of a child with typical 
development. In addition to the delay, both the lack of 
physical experiences with the environment and the deficit 
of perceptual sensory integration of oneself can interfere in 
the cognitive development process and generate difficulty 
in carrying out activities of daily living8.

The motor skill of children with DS is characterized 
by un-coordination, slowness, variability and hesitation, in 
addition to the difficulty in responding to changes in the 
environment9. Through several   methods and different 
approaches, studies show that children with Down 
Syndrome are at a disadvantage compared to typical 
children. In Greece, researchers assessed typical and 
children with DS for gross motor skills and executive 
function and observed that, in both aspects, children with 
DS scored significantly less than typical children10. In 
another study that evaluated motor acquisitions in infants 
with DS and typical children, there was a difference in 
age of acquisition of motor skills in all tasks between the 
typical group and the group with DS11.

Despite these studies on motor skills, the notion 
of body perception in children with DS is still poorly 
studied. Existing publications focus on self-concept and 
self-perception related to motor skills: in the first case, a 
study using self-reports suggests that, in the perception of 
children with DS, they have a full and happy life12; in the 
second research topic, two independent studies indicate 
that there is a delay in this coupling of the perception of 
action in children with DS13,14.

Regarding the assessment of body perception, the 
available  tests  are usually part of a complex battery, 
developed for the observation of psychomotricity factors 
in general. In such batteries, body perception is assessed 
through body design15,16. From the point of view of 
developmental psychology, the child’s drawing expresses 

Authors summary 

Why was this study done?
This study was done to assess   the aspects of the body self-perception in children with Down Syndrome.

What did the researchers do and find?
Researchers analyzed  the body self- perception of  10 children aged between seven and nine years  through the factor ‘Body Notion’ 
from the Psychomotor Battery (BPM). Findings indicated the participants’ performance regarding the body notion is not related to their 
age. The right and left discrimination capability was the body notion sub-factor with the worst performance and  the self-image was the 
sub-factor with the  best performance, although only two participants have drawn recognizable human figures.

What do these findings mean? 
These findings mean that self-perception of  children with DS has a strong relationship with the body and environmental stimuli together 
with psychomotor and cognitive development. However, psychomotor and cognitive development does not seem to coincide with their 
chronological age.
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knowledge about his own body, the designs obtained in the 
BPM body drawing sub-factor were evaluated according 
to parameters related to the level of  anatomical details, 
established by the authors.

Data collection and analysis procedures
First, the research objective and its procedures 

were explained and clarified to   representatives of the 
educational institutions. After having the permission from 
the institutions and the authorization of children guardians, 
the children were included  according to the inclusion 
criteria. The selected children were evaluated within their 
institution, in a private room. Before the evaluations, it 
was carried out a process of setting up and linking the 
child to the researcher, playing with modeling clay. Each 
evaluation lasted an average of 20 minutes.

After collection, the data provided by the instrument 
and the drawing done by the children  were tabulated and 
evaluated. The application of the Notion of Body factor 
was performed by a trained researcher and the total score 
obtained on the factor was calculated by adding the values 
obtained in the sub-factors. Then, the average score on the 
body notion factor was calculated for the sample.

The drawings were classified according to the 
contour, line and presence of delimited body parts. In the 
drawings in which the human figure is recognized, these 
characters were observed: 1. Presence of head: size (large, 
small, suitable for the rest of the body), shape (square, 
round, misshapen), contour (regular or irregular) and trace 
(continuous or interrupted); 1.1 Presence of the face: eyes 
(size, symmetry, contour and line), nose (size, symmetry, 
contour and line), mouth (size, symmetry, contour and 
line) and their distribution on the face; 2. Presence of legs 
(joined to the trunk, to the head), joined symmetrically on 
both sides (right-left), contour line (regular or irregular); 
2.1 Presence of hands: contour, shape, line and symmetry 
and presence of defined fingers; 3. Presence of arms 
(joined to the trunk, to the head), joined symmetrically on 
both sides (right-left), contour line (regular or irregular); 
3.1 Presence of feet: contour, shape, line and symmetry 
and presence of defined toes; 4. Trunk: size (large, small, 
suitable for the rest of the body) and shape (square, round, 
triangular) contour (regular or irregular), line (continuous 
or interrupted); 5. Presence of neck: size (large, small, 
suitable for the rest of the body), contour (regular or 
irregular), line (continuous or interrupted); 6. Hair: size 
and shape.

 RESULTS
Of the total children evaluated, six were boys and 

four girls, aged between seven years and one month and 
nine years and seven months. The results of the evaluations 
indicated a moderately better performance in the self-
image subfactor and in the imitation of gestures. The worst 
performance occurred in the R-L recognition subfactor 
(Table 1).

The results of the sum of the Notion of Body factor 
varied regardless of age. Children of the same age (Júlio and 
Ramom) had the lowest and highest scores, respectively 
(Figure 1). The average of the sample sums was 6.7 and 
is below the expected average in a child with typical 

his mental evolution and, consequently, the process of 
becoming aware of himself and the world, that is, a process 
of knowledge represented graphically. Children’s graphics 
are the result of memories about an object, which may be 
the body itself, and are accurate due to motor skills and 
cognition17.

This study is based on the understanding that the 
difference between the typical motor development and 
the motor development of a child with DS is related to 
body experience and, for it to be performed with mastery, 
the   body self- perception   and exploring its capacity are 
essential processes. 

Thus, the objective of this study is to analyze 
body self-perception in school age children with Down 
Syndrome.

 METHODS
Study design

This is an exploratory and descriptive study, with 
quantitative and qualitative data analysis18. The research 
project was approved by the Ethics Committee on Research 
with Human Beings at UFES - Campus Goiabeiras, State 
of Espírito Santo, Brazil, with registration and accepted 
under No. 1,629,376.

Participants
Ten children with Down Syndrome, aged between 

seven and nine years, of both sexes, who attended 
specialized educational institutions in Grande Vitória, 
Espírito Santo, Brazil composed the study sample.  The 
following inclusion criteria were adopted: being able to 
communicate, being a regular student at the institutions.  
The immobility of one or more limbs was considered an 
exclusion criterion. In order to preserve the children’s 
identity, the real names were changed to fictitious names.

Instruments
The assessment of body perception, it was 

used a quantitative instrument, the Body Notion of the 
Psychomotor Battery (BPM), by Vitor da Fonseca19. 
BPM is an instrument based on a set of tasks that allows 
the detection of functional deficits in psychomotor terms, 
covering the sensory and perceptual integration that is 
related to the child’s learning potential. 

We used  the Body Notion Factor, which contains 
five sub-factors, characterized by the following tasks: (1) 
Kinesthetic factor: the child must name 16 body areas  
pointed by the evaluator; (2) Right and Left Differentiation 
(R-L): the child must perform eight tasks with the body 
differentiating R and L, such as crossing the right leg over 
the left knee; (3) Self-image: the child should put his finger 
on  his nose four times, twice in each hand; (4) Imitation 
of gestures: the child must imitate the gestures made by 
the evaluator with his finger in the air; (5) Drawing the 
body: the child must draw himself, the best he knows. Each 
subfactor has a maximum score of four (4) and a minimum 
of one (1). The higher the score obtained, the better the  
tasks performance. The minimum score obtained on the 
factor is five (5) points and the maximum twenty (20) 
points.

 For the qualitative assessment of the child’s 
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Table 1: Score obtained in each sub-factor of the Body Notion factor.

Name/age Kinesthetic 
sense

D-E 
recognition

Self 
image

Imitation of 
gestures

Body 
drawing

Luana: 7y6m 1 1 1 1 1
Júlio: 8y10m 1 1 1 1 1
Maria:
7y1m 1 1 1 1 1
Marisa:
7y3m 1 1 2 1 1
Bruno:
7y4m 1 1 2 1 1
Mariano: 7y10m 1 1 2 2 1
Lúcia:
8y10m 1 1 2 2 1
Francisco: 9y7m 1 1 2 2 2
Juliano:
7y1m 2 1 3 2 1
Ramom:
8y10m 1 1 3 3 2
Note: Age  in years (y) and months (m); score obtained in each sub-factor in a universe of 1 to 4.

Figure 1: Performance in the body concept
Note: Vertical axis: sum values; horizontal axis: children’s names and age; horizontal line of dark color demarcating the value of the 
average obtained in the sample (6.7) and horizontal line of light color: average considered satisfactory.

development of the same age. In the BPM body concept 
factor, 10 is the score considered satisfactory, when the 
child performs the tasks, but with difficulty; 15 is the score 
considered good and the child performs the tasks properly; 
and 20 characterizes an excellent score, when the child 
performs the tasks with mastery, without any difficulty.

The results of the analysis of the drawings  indicated 
two classes (A and B), respectively, unrecognizable human 
figure and recognizable human figure. Class A is subdivided 
into class A1, which contains only casual and uncontrolled 
squiggles (Figure 2) and class A2 contains drawings with 
poorly controlled lines, which look like rough geometric 
lines or refer to geometric shapes (Figure 3). Class B 
represents the drawings in which the human figure was 

recognized (Figure 4).
The average age of children with class A drawings 

was 7.5 years. And, in these children’s drawings, it was not 
possible to recognize the human figure. In class B, the mean 
age was 9.25 years and, in the drawings of children included 
in that class, it was possible to recognize the human figure.

The Class B drawings were made by the children who 
obtained the highest scores for the Notion of Body factor. In 
those   the body is presented in more detail, with greater 
discrimination of anatomical characteristics such as the 
presence of head and limbs, however not all older children 
showed greater detail in their drawings. In drawings done 
by children below 8 years, it was not possible to identify a 
human figure.
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Figure 2: Characterization of class A1 drawings
Note: Result of qualitative analysis of class A1 drawings.

Figure 3: Characterization of Class A2 drawings
Note: Result of qualitative analysis of class A2 drawings.

Figure 4: Characterization of Class B drawings



54J Hum Growth  Dev. 2020; 30(1):49-57. DOI: http://doi.org/10.7322/jhgd.v30.9970 

www. jhgd.com.br                                                               

CLASS B: Drawings in which the human figure can be identified and evaluated
Francisco, 9 years and 7 months: presence of a single element that represents the head, neck and trunk 
without distinction from them, with a regular and circular shape, continuous and firm line; in this element are 
represented the eyes, which are characterized by a uniform line, size proportional to the shape that is inserted, 
arranged somewhat asymmetrically and superiorly, presenting a little detailed mouth representation with a 
linear and horizontal line proportional to the way it is inserted, arranged inferiorly. Presence of upper limbs with 
different sizes with a firm, linear outline, and there is no representation of hands or fingers. Presence of lower 
limbs inserted with the same size, with a firm and linear line, and there is no representation of feet.

Ramom, 8 years and 10 months: presence of medium-sized head in relation to the rest of the body, with a 
rounded shape, with a firm and continuous line. On the head there is representation of the eyes, which are 
characterized by a rounded shape, slightly irregular contour, different sizes, arranged superiorly and inserted 
asymmetrically; in one eye, there is a point located inside it, in eye D; nose characterized by its rounded 
shape, irregular outline, centrally arranged, inserted just below the midline; mouth proportional to the rest of 
the body. The legs are connected to the trunk inferiorly and asymmetrically, with relatively equal sizes, regular 
contour line; feet with different sizes, slightly asymmetrical, contour line regular and continuous. The arms are 
connected to the trunk in its upper portion, asymmetrical, with equal sizes, regular contour line, presence of 
hands, with different sizes, slightly asymmetrical, regular and continuous contour line; and there are suggestive 
images of irregular and asymmetrical fingers, presence of hair, short and irregularly shaped, and clothing.
Note: Result of qualitative analysis of class B drawings.

 DISCUSSION 
Our results suggest that the body perception of 

children with DS is altered, with special relevance in 
decreasing the kinesthetic sense and in the deficit in R-L 
recognition. It is possible that these changes occur due to 
factors that imply the delayed psychomotor and cognitive 
development of children with the syndrome. Motor 
development delay in children with DS has been well 
documented in the scientific literature, and among the main 
factors that cause this delay is hypotonia, lack of balance 
and cognitive deficit20,21.

From the psychomotor point of view, there is 
a relationship between the development of the body’s 
perception and the stimulus given to the child. The 
development process is closely linked to the process of 
experiencing body sensations. 

For a person to have a satisfactory development of 
his body image, he has to experiment with his movements 
in order to direct his actions in the world and be aware 
of his body limitations and possibilities. This process can 
be facilitated or hindered by several factors, such as age, 
trauma, physical or cognitive disabilities, environmental 
and biological factors, and pedagogical and therapeutic 
interventions22. In fact, the development of an individual 
with DS is equivalent to that of typical children, thus 
resulting from cultural, social, environmental and genetic 
influences23.

The common and low result for the task of 
discrimination of right and left is a response consistent 
with the literature, since it is necessary to have awareness 
of own body, so that it can be differentiated on the right and 
left by the individual.

 Laterality is the result of experiences of the body 
segments of the two halves of the body throughout life, 
that is, it requires a certain degree of body awareness 
for it to develop24. The awareness that there is a right 
and left side is also essential for the child to perceive its 
movement in time and space25. In a study that aimed to 
detect foot preference in children with Down syndrome, 
the researchers concluded that the difficulty in perceiving 

additional weight by the receptors present in the muscle 
spindles and tendons influences the formation of the body 
scheme and laterality26. The study compared a group with 
DS and another without DS in performing a task: moving 
a mobile with their feet, initially without a load and then 
with a load of one third of the weight of the legs. In 
children with DS, additional weight did not influence foot 
preference.

The highest score on the self-image subfactor 
may have occurred because the instructions for carrying 
out the task were also performed by the examiner, so that 
the participant could see what should be done. Thus, it is 
possible that, by having the possibility of imitating the 
action, the participant had a better chance of doing well in 
the task. That is, the task performed by the examiner may 
have served as visual feedback. The data found point to the 
importance of imitation for child development.

In fact, the importance of imitation in the 
development of mental representations has been indicated in 
more than one theoretical model of cognitive development 
that follows two main perspectives: the classic approach of 
Piaget’s theory and the approach resulting from the most 
current empirical research. For the first, imitation precedes 
mental representations; it undergoes a transformation 
process over six stages of the sensorimotor period, ranging 
from reflex exercises to representative imitation and 
deferred imitation27. For the second, a little more recent 
in developmental psychology28,29, this acquisition occurs 
in reverse order, that is, the capacity for representation is 
a necessary condition for imitation. Thus, the imitation 
process becomes essential in the representation process; in 
this case, representation of the body itself30. In this sense, 
it is feasible to assume that imitation and representation 
of the body itself in children with DS are lagging, as these 
acquisitions in typical children generally occur between 
the first six years of life.

Regarding the body self-perception of the children 
evaluated, there was no variation in age, that is, children of 
different ages had similar performance, obtaining the same 
score. This result can be explained by the individuality 
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of each child, that is, by the capacity of reaction and 
subjectivity inherent to each one and by the level of 
stimulation and opportunities offered. 

 This result indicates that more accurate motor 
skills acquisition and greater perception of the body itself 
in a mental representation (complex behavior that precedes 
language) depend not only on chronological age and that, 
in children with DS, development does not seem to follow 
the fixed chronological order of the acquisitions expected 
in the typical development. In other words, body self-
perception seems to depend much more on the development 
of psychomotor skills than on the passage of time8.

 Our findings of qualitative assessments of 
drawings done by children with DS  can be explained 
based on the literature on the graphics development. In the 
class A drawings, the figures represented with doodles and 
grotesque geometric shapes show the stage of development 
of the graphics called doodles, characterized by random 
doodles and made by children aged between two and 
four years, with typical development31. In children with 
DS, the acquisition of motor skills occurs with delay and, 
therefore, even at seven and nine years of age, it is not 
entirely strange that their drawings are graphically similar 
to those of children aged four or younger.

Class B drawings represent the human figure at 
different stages. In these cases, there is the intention of the 
drawing, but the graphic representation does not always 
correspond to the real one. This ability, determined by motor 
coordination and limited by manual graphic movements, is 
improved since the child’s practice and maturity32. Thus, 
it is understandable that children with DS in this sample, 
aged between seven years and one month (7y1m) and nine 
years and seven months (9y7m), demonstrate fine motor 
skills and motor skills in the process of improvement.

Regarding the results for the body concept factor, 
it was possible to observe some behaviors that presuppose 
the symbolic function, among which are deferred imitation, 
mental image, in addition to the ability to dissociate the 
body from the external object - perception of the body 
itself, a characteristic that begins at the sensory motor 
stage and expands throughout development. 

According to Piaget, the child develops the symbolic 
function from behaviors that appear almost simultaneously, 
but that overlap in complexity. At an increasing level of 
complexity, they include deferred imitation, symbolic play, 
drawing, mental image and language. This function arises 
from the sensorimotor stage (0 to 2 years) and develops in 
the next stage, called preoperative (2 to 6-7 years).

Thus, it can be suggested that the children in this 
study, aged between seven and nine years old, present 
characteristics of the sensorimotor and preoperative stages.  
It seems to be that children with DS in this sample intend 
to draw themselves, designing  what they know before 
expressing, in their pictures , what they see27. For Luquet, 
quoted in Piaget27, the child’s drawing up to the age of 8-9 
years is essentially realistic in intention, but initially the 

child draws what he knows about a character or object, and 
only later graphically expresses what he/she sees in it.

The drawings by Juliano, Francisco and Ramom 
illustrate very adequately the three important phases of 
realism in the drawing: the “fortuitous realism”, in which 
the doodle drawings can be allocated, is well characterized 
in the drawing by Juliano; the “failed realism”, in which 
the elements are juxtaposed and can be represented by the 
“badamecos”, is very well characterized by Francisco’s 
drawing; and the phase of “intellectual realism” (graphic 
evolution of the previous phase), which essentially presents 
the conceptual attributes of the model, without concern 
for visual perspectives, well characterized by Ramom’s 
design.

It is important to note that the evolution of the 
design happens concomitantly with the structuring of the 
space, according to the different stages of development. 
Thus, it is possible to infer from the drawings presented 
that the collaboration of cognitive, motor and perceptual 
aspects is necessary for the mental image of the body itself 
to be displayed graphically31.

This  study  used part of  the  instrument Psychomotor 
Battery Body Notion factor to measure body self-
perception, which can be understood as  a methodological 
limitation. However, the combination of quantitative data 
with a descriptive and qualitative analysis of the drawings 
expanded the discussion on this characteristic. In addition, 
as it is an exploratory study, the results suggest interesting 
hypotheses to be tested in future studies. For example, our 
findings about decreased body self-perception  suggest a 
trend that the ability to perceive may need more time to  
develop in this population. Therefore, it is emphasized 
the  body self-perception as an important attribute to be 
considered in stimulating the development of children with 
DS. 

In the context of health and rehabilitation, inserting 
body self-perception as a variable when assessing 
development in children with DS can bring important 
benefits to the  users of these services. In view of the possible 
relationship between self-perception and basic motor and 
cognitive functions, the assessment of body self-perception 
maximizes the possibilities of therapeutic approaches, 
which can determine a significant improvement in the care 
of children with DS by different health professionals. 

In conclusion, the body self-perception of children 
with Down Syndrome is related to body and environmental 
stimuli together with psychomotor and cognitive 
development, which, however, does not coincide with the 
development that occurs chronologically..
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Resumo

Introdução: A noção de corpo ou percepção corporal está estreitamente relacionada ao desenvolvimento 
da motricidade e, por conseguinte, da funcionalidade. Em situações de desenvolvimento atípico, como 
no caso da Síndrome de Down (SD) há um atraso no desenvolvimento e as aquisições motoras são 
comprometidas, o que possivelmente reflete-se na qualidade da autopercepção corporal de crianças 
com SD. 

Objetivo: Avaliar as características da autopercepção corporal em crianças com Síndrome de Down. 

Método: Trata-se de um estudo exploratório e descritivo, abrangendo 10 crianças com idades entre 
sete e nove anos. Para a avaliação da percepção corporal, utilizou-se o fator Noção de corpo da Bateria 
Psicomotora (BPM). A análise dos dados foi realizada qualitativa e quantitativamente de acordo com os 
critérios estabelecidos pelos instrumentos e pelos pesquisadores. 

Resultados: O desempenho dos participantes quanto à noção de corpo não apresentou relação com 
sua idade. A capacidade de discriminação de direita e esquerda foi o subfator de noção de corpo com 
o pior desempenho e a autoimagem, o subfator no qual os participantes tiveram o melhor desempenho. 
Os desenhos da figura humana dividiram-se em duas categorias: irreconhecíveis (classe A, n= 8) e 
reconhecíveis (classe B, n=2). 

Conclusão: A autopercepção corporal das crianças com Síndrome de Down apresenta relação com os 
estímulos corporais e ambientais em conjunto com o desenvolvimento psicomotor e cognitivo, que, no 
entanto, não coincide com o desenvolvimento que ocorre cronologicamente.
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