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ABSTRACT
Aim: To assess nutritional status by relating it to the neuropsychomotor development of children. Method:
This is a descriptive and quantitative study that was developed in an early childhood education center
in the north part of the city of São Paulo. The sample consisted of 82 children aged one to four years.
The data obtained were analyzed descriptively by calculating the absolute and relative frequencies for
the quantitative variables. Results: Most children were male (60.9%), and had white skin color (59%). We
observed an incidence of approximately 36% of cases of overweight and a relationship with the participants’
psychomotor development, especially in the gross motor area and in terms of balance, where the greatest
difficulties were found with regard to such overweight children. Conclusion: The nutritional status affects
the neuropsychomotor development in the sample studied. The development of children may be influenced
by their nutritional status, and obesity may pose risks in terms of gross motor performance.
Descriptors: Body Mass Index; Growth; Child Development.
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INTRODUCTION
Growth is defined as an increase in the
number and the size of cells, and it is externalized by an increase in physical size (weight
and height); it is continuous and dynamic in
that it is a process that takes place from conception to death. On the other hand, child
development is influenced by intrinsic and
extrinsic processes regarding the conditions
under which growth occurs throughout the
child’s life, and determines the possibility
of achieving or not achieving its maximum
growth potential. In relation to linear growth
(height), it is considered that the final height
of the individual results from the interaction
of genetic factors with environmental influences, which may or may not allow the best
expression of his or her genetic potential(1.2).
Thus, the best measure in terms of defining a child’s health status is growth, because
nutrition and health disorders can affect it,
regardless of their etiology. Studies show that
most children’s health and nutritional problems are the result of repeated infections and
inadequate food intake. A poor nutritional
status, for example, affects muscle function,
which can reduce working capacity to 75%,
which leads to a loss of muscle function.
This is because there is a low level of muscle
glycogen, which is unable to substitute fat for
carbohydrate(4.5).
Proper nutrition has been accepted as
an important factor for growth. For this reason, children’s development is assessed in
terms of various areas: sensory and motor;
cognitive and social, which rely on biological
factors such as prematurity, malformation and
birth weight; and cultural, such as education,
environment and socioeconomic status. This
information in terms of nutrition related to
children’s health conditions, is important(8.9).

To determine children’s nutritional status, anthropometric parameters are used. In
addition to being used as epidemiological
tools, they are considered to be health indicators that are easy to apply and understand.
Using them makes it possible to make a quick,
non-invasive and low cost assessment(4).
In Brazil, the statistics provided by the
North American Health Statistics National
Center are used. Periodic assessment allows
the individual monitoring of children, identifying higher risk of morbidity and mortality
and their consequences, such as malnutrition,
which is the underlying cause of the initiation
or worsening of child health problems(1,9).
Three anthropometric indices can be
calculated for measuring weight and height:
weight and age, height and age, or weight
and height. For each sex there is a graph that
presents weight and height curves. For these indicators there are two curves that have
been set as parameters, with the upper curve
corresponding to the 90th percentile and the
lower corresponding to the 10th percentile.
When the weight is between the 10th and 90th
percentile, the values are understood to be
satisfactory. However weights below the 10th
percentile indicate undernourishment, low
weight or malnutrition; in these cases further
research into the conditions of life and disease
history must be made, or a pattern of normal
growth, but lower than that established as a
parameter, should be set. In the event that
the child is above the 90th percentile, it can
be considered obese, overweight or have a
large physical constitution (genetically)(7,9).
In relation to height, the value between
the 10th and 90th percentile curves is considered satisfactory; below the 10th percentile
it may represent a lower individual normal
growth pattern. This fact can be considered
a sign of illness that affects growth and leads
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to chronic or prolonged malnutrition. Above
the 90 th percentile is generally considered
normal, but the child presents a large physical
constitution(7). Children presenting poor growth values should be monitored frequently,
so that their growth is evaluated in terms of
growth and development(9).
There are several methods to assess the
neuropsychomotor development of a child.
Tests and scales are the most commonly used
worldwide. In Brazil, the most commonly used
is the Denver II Development Screening Test
(DDST-R), created by Frankeburg in 1967 and
revised in 1990, hence the name Denver II.
This test includes the evaluation of social
behavior, language development and motor
skills(12-13).
The standardization of the Denver test
was performed in a study in which the authors
evaluated 3,389 children under five years of
age, which allowed the test setting for the
Brazilian cultural context(10).
Research that has used the Denver test
show that social inequalities, housing, food
and hygiene are major factors in terms of
development. In Nursing, the DDST is used
as a tool in the data collection process with
regard to children, contributing to the preparation of prescriptions and care, aiming at
comprehensive care(10,12).
Motor development is directly linked to
the maturity or maturation of the nervous
system and is responsible for the control of
motor skills. On the other hand, personal-social conduct is assessed by the behavior
with regard to cultural stimuli, while adaptive behavior evaluates the response against
created objects and situations, the use of
intelligence and capacity building(12-13).
Because it is easy to understand, the
Denver II test can be applied in various types
of care settings for children, such as health
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centers, outpatient clinics, day care centers
or preschools, and it allows each professional
a specific understanding according to their
area of interest or training. The data obtained
indicate whether children are progressing in a
satisfactory and expected manner, taking into
account their age and maturity, providing support for the planning of actions with regard
to the children being evaluated and providing
guidance for parents(10,13).
Given the above, it is essential to conduct a study to evaluate nutritional status in
relation to the child’s neuropsychomotor development, since early detection of possible
nutritional deficiencies can be reversed or can
cause minor impact on the neuropsychomotor development of children.
Thus, this research aims to evaluate the
nutritional status relating to the neuropsychomotor development of children.

METHOD
This is a non-experimental study of a exploratory, descriptive and quantitative type,
using the methodological framework of the
quantitative research concepts proposed by
May(14).
The survey was conducted in a Children’s
Educational Center (CEC) of the public network, located in the north of the city of São
Paulo. It is a collective space for childhood
experience for about 200 children aged one
to four years.
Based on convenience sampling, we
adopted the following inclusion criteria:
children aged between one and four years
present during the period of data collection;
authorization given by parents/guardians,
with the signing of an Informed Consent Form
(ICF). The exclusion criteria were children
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whose parents/guardians were not in possession of the Child Handbook of the Ministry
of Health. There were 82 participants in the
study, as described in the sample physical
constitution flowchart (Picture 1).
[PICTURE 1]
We use the Child Handbook of the Health
Ministry as a tool in pursuit of the variables
age, sex, weight, height and the calculation
of body mass index (BMI) recorded by the
researchers at the time of data collection
in the CEI nursing room; as well as a semi-structured questionnaire exclusively designed for this study. In the questionnaire there
were questions related to the type of delivery,
birth weight, family income, gestational age
at delivery and breastfeeding duration. The
questionnaire was completed by parents or
guardians. Other data that were related to

nutritional evaluation and development were
filled in by the researchers. For the evaluation
of neuropsychomotor development we used
the DDST-R, a test that was standardized and
used in children from 0 to 6 years of age. The
DDST-R contains 125 items and allows the
evaluation of the current condition of the
maturational development of the child; however, it cannot be used as an IQ or diagnostic
method. To apply the test, materials such as
a test model, a black pencil, a blank sulphite
sheet, a rattle, among others, were used(14).
For test application it is necessary to
know the age of the child and to let it feel
free. It was necessary to start with the simplest
items and move onto the most complex ones;
for each item a maximum number of attempts
should be allowed. For the realization of the
test a vertical line should be crossed according to the child’s age. The items on the left

Picture 1 - Flowchart of the sample of the study. São Paulo -SP, 2012
Total number of children enrolled in
the CEI during the study = 196
Children removed from
school activities during the
study period = 31
Children whose parents said
they agree on participating
in the study but did not
return with the signed
informed consent = 24

Children whose parents
refused to participate
in the study = 18

Follow up Loss:
Children whose parents did not
present the Child Handbook of
the Ministry of Health = 25

Children who had consecutive
absences (unexcused) in the days
established for data collection = 16

Children between 1 and 4
years participating in the
study = 82
Source: Prepared by the authors, 2012.
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represent the tasks that should have been
completed by the child; items that are under
the crossed line are the tasks that the child is
currently able to perform; while the items on
the right represent the tasks that still need
to be carried out. The results are classified as
“advanced” when the child completes at least
one item to the right of the age line; “Caution”
when the child refuses or fails to perform the
items that cross their age line; or “delay” when
the child completely fails to perform an item
on the left of the age line. The results are
also interpreted as “normal” when there is no
delay, or at most a wariness; “Suspect” when
there are one or more delays, or two or more
of wariness; or “not testable” when there is
complete denial of one or more items to the
left of the age line(12-13).
In the event of of suspected or untestable tests, it is recommended that the test be
repeated in one or two weeks to discard temporary factors, but if the revaluation remains
unchanged in some of these parameters you
must use clinical judgment based on the
following categories: number of wariness and
delays; items that showed wariness; previous
rate of development; examination and medical history; and the availability of resources
for indication(15).
Importantly, the researcher who conducted the test had a daily connection with the
children, because of her work at CEI.
Data were collected from July to September 2012, after approval by the Ethics Committee on Humans of the Paulista University
through Opinion No 42901. The researchers
called parents for guidance and clarification
on the research and began the study after
agreement and the signing of the Informed
Consent form.
The data obtained were analyzed descriptively, by calculating the absolute and
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relative frequencies for the quantitative variables. The data were presented discursively
and in tables and graphs.

RESULTS
Table 1 contains the socio-demographic
characteristics of the children. The group was
composed mostly of male children (60.9%)
of white skin color (59%). Regarding family
income, it may be noted that more than 50%
of the group receive between one and three
minimum wages, and the smaller group (less
than 3%) was the one that had family income
over six minimum wages.
Table 1. Socio-demographic data of the children assessed. São Paulo, 2012.
Variables
Age (years)

N=82

f%

6
29
24
23

7,32
35,36
29,27
28,05

50
32

60,98
39,02

1
59
21
1

1,22
71,95
25,61
1,22

2
15
58
7

2,44
18,29
70,73
8,54

One
Two
Three
Four

Gender
Male
Female

Skin Color
Yellow
White
Brown
Black

Family income (minimum wage)
Higher than 6
Between 3 and 6
Between 1 and 3
Lower than 1
Source: Prepared by the authors, 2012.

Table 2 provides data collected through the questionnaire answered by parents,
and presents the child’s birth information, as
well as information about the breastfeeding
period. With regard to the type of delivery, no
significant differences were noted between
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them, but there was a higher prevalence of
cesarean section. It is worth mentioning that
all children were born in hospitals of the Unified Health System.
Five cases of deliveries by forceps were
observed among these children. One of the
children was born extremely premature, and
another has a diagnosis for the “Beckwith-Wiedemann Syndrome”. With regard to the
gestational weeks, 79.8% of the children were
born within the expected period, that is, from
37 completed weeks to 42 incomplete weeks.
The other participants (19.3%) are divided
into limitrophe premature (4%), moderately
premature (10%) and extremely premature
(2%).
We may also highlight the breastfeeding
period, in which most of the group (49.6%)
was breastfed for longer than six months.
Children who had never been breastfed made
up 3.6% of the sample.
Table 2 - Birth and breastfeeding data. São
Paulo, 2012.
Variables
Dlivery
Cesarean
Forceps
Normal

N

%

42
5
35

51,22
6,1
42,68

2

2,44

10

12,2

4

4,88

66
0

80,49
0

3
7
34
28
6
2
2

3,66
8,54
41,46
34,15
7,32
2,44
2,44

Gestational Age
Extreme Prematurity <30
weeks
Moderate Prematurity 31 to 34
weeks
Bordering Prematurity 35 to 36
weeks
full-term 37 to 42 weeks
Post-term> 42 weeks

Birth weight
Up to 2 kg
2 kg to 2,500 kg
2,500 kg to 3,500 kg
3.500 to 4 kg
4 kg to 4,500 kg
4,500 kg to 5 kg
Not Specified

Breast Feeding
Has never Breastfed
Less than 1 Month
Up to 3 months
From 3.1 to 6 months
Up to 6 months
More than 6 months
Total
Source: Prepared by the authors.

3
6
9
2
21
41
82

3,66
7,32
10,98
2,44
25,61
50
100%

The data presented in Picture 2 were
obtained by measuring height and weight.
Thus, we calculated the body mass index
(BMI) through an existing chart and the Child
Medical Record of the Health Ministry.
Picture 2 -Body Mass Index (BMI) of the children surveyed. São Paulo-SP, 2012.
70
60
50
40
30
20
10
0

63,18%
31,97%
4,94%

Low Weight

Eutrophic

Sobrepeso
Overweight

As can be seen, most of the sample
(63.18% (n=52)) of the group is eutrophic
(ideal weight for age); 31.97% (n=26) were in
the overweight group; and only 4.94% (n=4)
have a low weight for their age.
In Table 3, the results refer to the state of
neurodevelopment in children with adequate
nutritional status for their age (52 children);
we evaluated the parameters “Personal-Social,
Adaptive Fine Motor, Language and Gross
Motor” by means of the Denver II test, which
could present the following results: advanced for age; normal for age; suspect for age
or untestable. The evaluation of the results
was performed by the responses to the tests
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performed for each parameter, according to
the child’s age.
In all parameters we note that the eutrophic children presented good performance
in the proposed activities, with the highest
results being “normal for age” and even “advanced for age.” The children classified as
advanced not only performed the activity as
requested, but performed beyond what was
expected.
In all parameters there were cases of
“suspicious for age”, ranked this way due to
the fact that they did not perform what was
expected for their age. They performed tasks
that should have been done at a younger
age. It is noteworthy that, among the children
classified as suspect, there was a four year
old boy diagnosed with Beckwith-Wiedmann
syndrome. He had language difficulties due
to macroglossia (increase of normal lingual
structures), characteristic of the syndrome. He
speaks, he knows the words, he understands
what is requested or asked, but has difficulty
in pronunciation, compared to other children
of the same age.
It is noteworthy that the tests with the
result “suspicious for age” were performed
more than once and on alternating days, to
exclude any possibility of error in the result.
The “untestable” cases were made up of
children who refused to perform some activity
or proved to be timid. In these situations the
children were evaluated at a different time,
using activities that were different from others
previously used, but refused again, making
it impossible to perform an assessment on
certain issues.
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Table 3. Relationship between Body Mass
Index with the Current State of Neuropsychomotor Development in children who have the
adequate nutritional condition for their age.
São Paulo, 2012.
Variables
Personal-Social
Advanced for the age
Normal for the age
Suspect for the age
Untestable

N

%

5
43
4
0

9,62
82,69
7,69
0

8
41
2
1

15,38
78,85
3,85
1,92

14
34
3
1

26,92
65,39
5,77
1,92

7
37
4
4
52

13,46
71,16
7,69
7,69
100%

Adaptive fine motor
Advanced for the age
Normal for the age
Suspect for the age
Untestable

Language
Advanced for the age
Normal for the age
Suspect for the age
Untestable

Gross Motor
Advanced for the age
Normal for the age
Suspect for the age
Untestable
Total
Source: Prepared by the authors.

Of the 82 children assessed, it was found
that only four had low weight in relation to
their height, according to the BMI calculation.
The evaluation of psychomotor development
was satisfactory within the group. Only one
child demonstrated “suspect” in the assessment of language, for not meeting the expectations anticipated for their age.
Table 4 highlights the relationship between BMI and the DDST-R in 26 overweight
children. In general, they showed satisfactory results in relation to personal and social
variables and adaptive fine motor: 84.62%
were classified as “normal for age.” In the
“language” parameter, the results “advanced
for age” and “suspicious for age” had the same
percentage. It is noteworthy that “suspicious”
children were evaluated more than once, and
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with different approaches to eliminate any
possibility of error.
The last parameter evaluated was Gross
Motor. The activities proposed involved movement and motor coordination; three of
the nine children who had “suspect for age”
as a result were using appropriate shoes
for orthopedic correction, and the other six
had difficulty performing the movements of
balance and gross motor coordination; one
of them was physically fatigued after one of
the tasks, requesting a rest before finishing
the activity.
Another child tried to perform the first
gross-motor skill task, but he realized that he
would have difficulty, and refused to participate in all other attempts, and on different days.
Table 4. Relationship between the Body
Mass Index and the current state of neuropsychomotor development in overweight
children. São Paulo, 2012.
Variables

N

%

Personal-Social
Advanced for the age

2

6,9

Normal for the age

25

86,2

Suspect for the age

2

6,9

Untestable

0

0

Advanced for the age

2

6,9

Normal for the age

23

79,31

Suspect for the age

4

13,79

Untestable

0

0

Advanced for the age

6

20,69

Normal for the age

17

58,62

Suspect for the age

6

20,69

Untestable

0

0

Advanced for the age

3

10,34

Normal for the age

16

55,17

Suspect for the age

9

31,03

Untestable

1

3,45

Total

29

100%

Adaptive fine motor

Language

Gross Motor

Source: Prepared by the authors.

DISCUSSION
The group was composed mostly of children aged two years (35.36%), with an average
age of 2.7 years. This group presented a lower
frequency when compared to the group of
one year old children. This average was expected, considering that daycare centers are
institutions designed to care for and educate
children from birth to four years of age. In recent decades the inclusion of children in child
institutions or day care centers has increased
significantly, generating new concerns in terms of the existing risks in early childhood(8.12).
Previous studies show that the children
enrolled in public schools are from low-income families, and that poverty is a factor
that must be taken into consideration, since
poor diet and unsatisfactory hygiene and
sanitary conditions are risk factors for child
development(2,8,16).
In this study, all the children were born in
hospitals associated to Unified Health System,
yet the number of cesarean section deliveries
was higher than vaginal delivery. Research
previously conducted has shown that, even
with all the campaigns, programs and ordinances that encourage vaginal delivery, the
number of cesarean deliveries is still high, and
this involves many questions and concerns.
Note that cesarean delivery offers more risks,
increased health service expenses, and increased maternal and fetal mortality. Fetal distress
and risks to the mother are indications for
the choice of cesarean section; however, this
is often a subjective evaluation, unrelated to
clinical questions, but for convenience or due
to lack of preparation in carrying out normal
deliveries(17-19).
Beckwith-Wiedemann syndrome manifests itself sporadically or as a result of
hereditary transmission, and its incidence is
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1:17,000 live births. Among the clinical features we can highlight a distinct triad of congenital anomalies: omphalocele, macroglossia
and gigantism. You can also find neonatal
hypoglycemia, mild microcephaly, capillary
hemangioma on the forehead, abnormal
grooves on the earlobes, exophthalmos,
nasal dorsum extended with flattened alar
cartilages, occipital prominence, maxillary hypoplasia, shallow orbital floor and hypoplasia
of the midface. The chance of development
of malignancy is high, and this usually occurs
before the age of ten(18).
Preterm births may be associated with
some obstetric and demographic risk factors
such as maternal age below 21 or greater than
36, low socioeconomic status, preterm birth
history, maternal height less than 1.52m, twin
pregnancy, vaginal bleeding in the 2nd quarter, cervical ripening and increased uterine
activity before the 29th week of gestation.
Prematurity may be due to diverse and
unexpected circumstances in all places and
social classes. It affects families and society
at large with a financial and social cost that is
difficult to measure. It requires care structure
expertise and equipment that is not always
available. It also affects the family structure,
changing the expectations that permeate
perinatality. Premature newborn babies may
present a series of complications after birth,
and the low birth weight associated with
prematurity offers more risks of morbidity and
mortality to infants. Morbidity is directly related to respiratory and neurological disorders
and also infectious complications(17).
According to a study(19), the duration and
prevalence of breastfeeding have increased in
recent years. Nursing has a significant contribution to play in this advancement through
interventions that begin before delivery,
when the alimentation of children is discus140

sed, for example, and also during the initiation
of lactation, when there is an opportunity to
review what was discussed in prenatal classes
and to assist with difficulties in understanding
the newborn behavior, in the evaluation of
breastfeeding effectiveness, providing not
only instrumental support, but also by providing guidance and encouragement to the
mother and family(19).
Studies have shown different results from
the current research in that the incidence of
malnutrition was great and there were high
rate of delay in psychomotor development in
both studies(4.6).
The latest research alerts us to changes in
the nutritional status of children and the food
patterns of this population. Food consumption has been a reference for overweight and
obesity, not only due to the amount of food
eaten, but also its quality. Obesity today is
discussed not only because of body mass gain,
but also for being the cause of various diseases such as hypertension, diabetes, coronary
heart disease, respiratory complications and
osteoarthritis of large and small joints, as well
as motion mechanical problems(3.20).
The treatment of macroglossia requires
clinical, radiographic and functional assessment in order to verify the interference of
respiration, mastication and deglutition. In
this case treatment making use of a speech
therapist may be indicated in order to provide
a satisfactory performance in terms of speech,
mastication and deglutition functions(20).
Scientific evidence alerts us to the importance of paying attention to the growth
and development of children during the first
three years of life, as stunting is limited after
this period and extends into adulthood. Height is a very important factor for cognitive
development, health status and productive
performance. In this context, it is necessary
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to point out that the first three years of life
are the most important period, considering
that this stage is the most vulnerable and is
related to the presence of infections, malnutrition, and major changes in the central
nervous system(3).
Childhood obesity has been discussed
and studied by some authors, showing changes in stabilizing balance and normal motor
patterns. Obesity affects the body’s balance
by the fact that the weight gain caused by
excess body mass produces greater instability
because adiposity moves the body’s mass center forward, affecting postural stability. It can
be said that most obese individuals are more
likely to suffer imbalance precisely because of
the abnormal distribution of mass(20).
From an emotional point of view, obese
children have more difficulty in socialization.
Often they try to get rid of the feeling of anger
through something that gives them pleasure
such as food, snacks, soft drinks; and they
often take refuge in video games, television.
In addition, they do not practice physical exercises. These attitudes contribute even more to
social isolation and excessive weight gain(5-7).
Despite being in accordance with the
criteria set out in the methodology, one of the
limitations of the study was the sample size,
considered small, being made up of children
of a single CEI and limited to a period of three
months of collection and fulfillment. These
drawbacks limit the generalizability of the
results, but do not invalidate the research and
respond satisfactorily to its propositions. The
findings encourage the continuation of this
type of evaluation with a larger group for a
longer period and with the more detailed measurement of membership criteria for a possible confirmation of the preliminary results.

CONCLUSION
Knowing that nutritional status influences the overall condition of the child, it can be
concluded that the cases of nutritional disorders cannot be classified only as malnutrition,
but also as obesity, since 31.97% of the cases
were overweight.
A nutrition transition has occurred in
recent years. Social changes mean that individuals seek faster and more practical things
such as fast food, and children are included
in this new reality.
In the present study we observed the incidence of overweight and its relationship to
neuropsychomotor development, especially
in gross motor and balance areas, where the
greatest difficulties were found within that
class. It is concluded that nutritional status
influences the neuropsychomotor development in the sample.
In this new perspective, nursing plays
a fundamental role in terms of growth and
development from birth to adulthood. Professionals should accept their role as educators,
guiding on good eating habits, sensitizing
the family to improving the quality of life, and
thus encouraging children to do the same,
since the formation of personality and the
incorporation of good habits occur during this
stage, making this period suitable for family
and professional guidance.
The survey revealed that the child’s development can be influenced by their nutritional
state and that obesity can have a negative
effect in terms of good gross motor performance, and brings risks in terms of their social
interaction, and can hinder physical exercise.
More studies on this theme should be developed in order to provide confirmation.
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