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DO ENVIRONMENTAL INFLUENCES ALTER
MOTOR ABILITIES ACQUISITION?

A comparison among children from day-care
centers and private schools
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ABSTRACT - Development occurs in a proper rhythm as result of genetic inheritance and environment factors.
This study had the aim to identify some environmental risk factors for the motor development in two groups
of healthy children. 100 pre-school aged (five years children) from two day-care centers and a private school
were evaluated, in Recife-PE. All the children underwent to a motor skills assessment and their parents answered
a questionnaire. The children from the public nursery remained behind in fine motor skills. The results showed
that the biologically healthy children development can suffer negative influence of the environmental risk
factors. In this research these factors were: the father absence, improper toys use to the correct age, the place
were the child was kept in the early childhood, the lack of pedagogical guidance and extra-parental socialization
and low familiar socioeconomic status.
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RESUMO - - - - - O desenvolvimento ocorre num ritmo resultante da interação entre herança genética e fatores
ambientais. Este estudo teve por objetivo identificar alguns fatores de risco ambientais para o desenvolvimento
motor, em dois grupos de crianças saudáveis. Foram avaliadas 100 crianças (idade:5 anos) provenientes de
duas creches públicas e uma escola particular, em Recife-PE. Todas as crianças foram submetidas a uma
avaliação das habilidades motoras e seus pais responderam a um questionário. As crianças da creche pública
mostraram atraso no campo das habilidades motoras finas. Os resultados indicaram que o desenvolvimento
das crianças biologicamente saudáveis pode sofrer influência negativa dos fatores de risco ambientais. Os
fatores encontrados foram: a ausência do pai; a utilização de brinquedos inadequados para faixa etária; o
local onde a criança era mantida em idades precoces da infância; a falta de orientação pedagógica e de
socialização extra-familiar precoce, e a baixa condição socioeconômica familiar.
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The child�s nervous system presents an intense
evolutionary dynamism in the first years of life, due
to the progressive myelination and maturation of
association areas1,2. The increasing maturation of the
cortex promotes the improvement on motor func-
tions, with better control of body parts2,3. On the
other hand, the practice on motor functions also in-
fluences the development of the myelination and

the structural organization of the central nervous
system (CNS)4. The processes of growth and deve-
lopment occur according to the rhythm that is esta-
blished by the genetic potential, and also by the
influence of environmental factors5-8. The conditions
of health and nutrition of the maternal organism
have a decisive influence over embryo develop-
ment9,10. Some postnatal factors, as the mother�s



Arq Neuropsiquiatr 2003;61(2-A) 171

psychological state and child�s social relationships,
can act as favorable or unfavorable influences for
child�s development9-11. These features may cause un-
desirable repercussions on motor development5,11,12.
Among these postnatal factors, the mainly pointed
are the nutricional conditions, the social and econo-
mics features, the environmental stimulation, the pa-
rents relationship, including their participation�s de-
gree on child�s routine, their cultural level and access
to leisure activities, and the mother�s intelligence
quotient (IQ)5,11,13-15. The literature demonstrates that
the occurrence of such risk factors is rarely in an iso-
lated way, when impairments over development are
seen. They are also found more frequently in poverty
conditions, leading to the hypothesis that a low so-
cial and economics level amplifies the biological vul-
nerability5,7,8,15. The low weight at birth is a condition
very related to visual alterations and delays on the
acquisition of the fine motor abilities5,15-17. The affec-
tive relationships around the children, the family en-
vironment and the mother�s capacity of interacting
with her child have significant effects over his mo-
tor and mental development3, 15. It was related that
children who live with single mothers, as well as that
ones whose mothers show a low IQ, have larger risk
of presenting cognitive delays13. According to the
conception of Piaget, the same factors that could
impair mental development can also influence mo-
tor development15.

The sensorimotor integration plays an important
role in the motor learning3,18. A minimum level of
stimulation is needed to show to the child all his
potential to explore the environment, therefore im-
proving his motor and intellectual abilities. In this
sense, there�s facilitation in all developmental as-
pects, concerned to motor, structural, cognitive and
emotion areas3,18. The acquisition and maintenance
of posture and movement depend on the learning
and repetition of activities that will lead to the ac-
quisition of sensory feedback and feedforward18, 19.
The feedback represents an early learning through
information provided by sensory receptors, which
will be used by the child to begin and continue his
voluntary movements and the reactions for the main-
tenance of the posture18,20. Many of these sensorial
information are acquired by playing, when the toys
act as tools with which the child develops his fine
motor abilities and as well as those of gross motor
development12,18,21. In this early period, the child�s
permanence in a favorable environment will facilitate
a normal development and offer possibilities to a
larger potential of exploration and interaction3, 5. It
can be found many works about the effects of

environmental risk factors on children�s psychomotor
development5,12,14,16. However, these kinds of infor-
mation related to healthy children are still scarce.

Thus, the present study had as objective the eva-
luation of the gross and fine motor development,
by the approach of balance and coordination in heal-
thy children. It was made an approach in two diffe-
rent types of environment, to discuss the correlation
among features related with each one.

METHOD
100 healthy children of both sexes in preschool age

(4,9 to 5 years), participated of this study. They were en-
rolled at two day-care centers (DC, n=50) or one private
school (PS, n=50) in Recife - PE. The director of each ins-
titution permitted the work. The children�s responsible we-
re informed about this work, and expressed their agre-
ement by signing the Free and Clarified Consent Term
(FCCT), according to the resolution 196/96 of the National
Health Council �Ministry of Health/Brazil, described in the
project of this work, which was approved by the Com-
mittee of Ethics in Research of the Center of Health Sciences
- Federal University of Pernambuco (registration number:
67/2000-CEP/CCS).

To participate in the study, the children should not pre-
sent neurological and/or motor affections which could im-
pair the execution of the tests; be in the normal pattern
of weight and height (according to the data of National
Center for Health Statistics - NCHS22); be free of any discom-
fort like fever, cold or respiratory diseases.

Procedures
A questionnaire was given to the parents or responsible

for the children, to identify the occurrence of features
considered as pre or postnatal risk factors for the develop-
ment, as well as to obtain information about gestational
history, birth, development, family history, economic
condition     and others.

All the children were submitted to a simplified evalua-
tion of the motor abilities. The tests were presented like a
joke, in an interactive way. Children were tested in the
own school or nursery. Such evaluation followed the pro-
tocols published by Coelho (1999), based on the Evolutive
Neurological Examination (ENE) developed by Lefevre23.
Each child was examined just once, during approximately
25 minutes. Before the evaluation, the child went by an
adaptation period, in which could manipulate the objects
used for the evaluation. An weight/height evaluation was
accomplished, (portable balance Filizola, 0-125 kg; ruler
for measurements Top-Long, 0-5 m). It was considered as
normality levels for the weight/height relation the percen-
tile 50 of the NCHS pattern.

The next stage was the evaluation of the static balan-
ce, accomplished in an only proof (child in standing posi-
tion with the eyes opened, one foot ahead of the other:
he should stay in this position for 10 seconds).
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Soon after, it was made the evaluation of the dynamic
balance, through six tests:

1st: the child should walk to the front (2m, in straight
line, over a demarcation), placing one foot right in front
of the other. 2nd: the child should run and jump with the
two feet (minimum 30 cm of height). An extended rope
was placed 30 cm over the ground, as a reference. 3rd: the
child should jump again over the rope, with both feet,
starting from a standing position. 4th: From the standing
position, the child must jump and rotate his body over
himself, falling again in the initial point (minimum 180
degrees of rotation). 5th: the child must move in an exten-
sion of five meters, jumping with the feet together. 6th: as
described in the previous test, the child now should jump
using only one foot.

Finally, it was accomplished more five tests for the eva-
luation of the fine motor abilities and manipulatory
coordination:::::

1st: it was showed to the child a card (10x10 cm) that
contained a circle, and the child was asked to copy it. It was
accepted as appropriate answer a draw with the general
form of a circle, which must be perfectly closed. 2nd: ano-
ther card (10x10 cm) was shown to the child, with the dra-
wing of a square, and he was asked to copy it. The draw
must have the general form of a square with the four right
angles, approximately. It wasn�t required the equivalence
of the lines� size. 3rd: the child should play a tennis ball in a
30x30 cm target, placed on the wall (two meters distant) in
front of the child, height approximately of his shoulder. The
ball must be thrown being the child in standing position
with shoulder and elbow flexed. 4th: the child should touch
with the tip of the thumb each one of the other fingers of
the hand, successively, beginning by the 5th and coming
back to it. The proof was made separately to each hand.
The child had two attempts for each hand. 5th: The child
was asked to open one hand while closing the other,
alternately. The child should place his arms extended
forward, with the palms of the hands down. The dominant
hand must be closed initially, and the movements must be
done as fast as he was able to do, during 10 seconds.

Processing and analysis of the data
All the data were typed in couple entrance, with the

purpose of checking the consistence of the obtained infor-
mation. For the processing, it was used the computer pro-
gram Epi-Info version 6.0. For the statistical analysis of
the results it was used the Qui-square test and Pearson
association, in a 2x2 table with correction of Yates and, when
necessary, the Fisher test, considering the critical trust level
of 95% (0,05) in all the calculations, using the software Epi-
Info and SPSS.7.5 for Windows. The statistical tests of
association were made when the size of the sample was
enough; in otherwise, it was made just a descriptive ana-
lysis of the differences among the observed proportions.

RESULTS
Considering the total of the sample, 63 male

(PS:31; DC:32) and 37 female (PS:19; DC:18) children
were appraised (n=100).

Descriptive analysis of the data collected in the
questionnaires:

The collected data were used to trace a profile
about the structure and family environment. It was
verified, in relation to the parents� civil status, that
93,33% of the children of PS live with married pa-
rents, while that percentile in DC was only 23,08%.

The prenatal accompaniment was accomplished
by 100% of the mothers from PS and in 92,31% of
DC. The undesirable facts during the gestation, such
as hypertension, infections or threatens of abortion
were reported in a similar way in the two groups,
being 36,67% in PS and 33,33% in DC. In DC, 66,67%
of the appraised children was born by normal birth,
while in PS this value was of 50%. Habits as smoking
and/or alcoholism were referred by 10,26% of the
mothers of DC. In the PS, this habits occurred in 3,33%.

The parity distribution was similar among the
mothers of both groups: 1 birth in 15.39% of DC
and in 26.67% of PS; 2 births in 51.28% of DC and in
46,67% of PS; 3 or more births in 33,32% of DC and
in 26,67% of PS. Problems during birth or soon after,
like jaundice and low birth weight were referred just
by the mothers of DC, representing 15,38% of the
group. The medium period of breast-feeding was 6
months or more (61.54% in DC and 60% in PS)(Figure 1).

To characterize the environmental opportunities
for the infantile development, the parents were asked
about the place where children spent the most part
of their days in the first year of life. The amount of
daily time spent by the parents with the child was
also asked. The results are showed in the Table 1
and Figure 2, respectively. The parents� daily time
spent with the child was similar in the two groups.
The children of PS, however, had a larger amount of
daily time to play in the floor without space limitation
in more precocious ages, when compared to the ones
of DC (p< 0,05)(Table 1).

The questionnaire also collected data about ma-
jor events of the motor development. It was observed
that 86,67% of the PS group acquired the ability of
sitting at an appropriate age (5/6 months); 69,22%
of the group DC made the same (Table 2). Crawling
was reached by most of the two groups between 7
to 8 months (93,33% of PS and of 79,48% of DC
(Table 2). The age that most of the children began
to walk was, considered appropriate, among 11-12
months, being 79.49% of the children of DC and
86.66% in PS (Table 2). The use of baby-walkers was
more frequent by the children of PS (36.67%, against
12.82% of DC; p<0,05).

Another requested aspect was regarding to the
toys used by the children at home. On PS 86,67% of
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Table 2. Developmental abilities.

Day-care Private
centers schools

N % N %

Sitting:
5-6 months 27 69.22 26 86.66
7-8 months 6 15.38 4 13.33
9 months or more 6 15.38 0 0
A/R 0 0 0 0

Crawling:
7-8 months 31 79.48 28 93.33
9-10 months 1 2.56 1 3.33
A/R 7 17.95 1 3.33

Walking:
11-12 months 31 79.49 26 86.66
13-14 months 6 15.38 1 3.33
A/R 2 5.13 3 10

Data analyzed as a whole, according to the age. Fischer�s test: ns. N,
absolute number; %, relative number; A/R, absence of response.

Tabela 3. Age in  the beginning of extra-family socialization.

Age (years) Day-care Private
centers school

N % N %

     1 6 15.38 3 10.00

     2 4 10.26 24 80.00

> 3 28 71.80 3 10.00

N/R 1 2.56 0 0

Data evaluated as a whole, according to the age. Qui-square test in
association with Pearson (Yates correction). Private schools compared to
Day-care c.enters: x2=34,99; p<0,01; N, absolute number; %, relative
number; A/R, absence of response.

Tabela 1. Place were the child used to spend most of his daily time.

Day-care centers Private schools
N % N %

CRIB 13 33.33 2 6.67

HELD BY AN ADULT 14 35.90 2 6.67

BABY CARRIAGE 4 10.26 4 13.34

FENCED MATTRESS 1 2.56 2 6.67

FLOOR 6 15.38 17 56.67

Qui-square test in association with Pearson: X2=21,4; p=0,0002 (Private schools
compared to day-care centers); N, absolute number; %, relative number.

the children used appropriate toys for your age. In
DC, this observation was referred in only 23,08% (p
<0,05). The remaining children of each group played
with any toy, or even with other children.

The age at the beginning of the extra-family so-
cialization, characterized as the beginning of the fre-
quency in PS and DC varied (p < 0,05). While 90%
of the children of PS began among 1 and 2 years,
61,54% of the DC ones began between 3 and 4 years
of age (Table 3).

The family income was quite differentiated bet-
ween the two groups. In DC, 35.90% earn less than
1 minimum wage (reference to salary/Brazil, appro-
ximately US$ 70); 53.85% earn 1 to 2 minimum wa-
ges; 2.56% earn 2 to 4 and 2.56%, 4 to 5 minimum
wages. In PS, 6.67% earn 4 to 5 minimum wages
and 93.33% more than 6 minimum wages.

Results of the evaluation of the motor abilities -
Among the tests of dynamic balance, it was found a
lower score in the DC group in the fourth test (jump
and turn his body) (p=0,03). Concerning to fine mo-
tor abilities and coordination, the scores were worse
in the DC group in four among the five tests used
(Table 4).

DISCUSSION

The activities of fine motor abilities were the ones
that presented larger differences, being late in the
children of DC. Some features known as risk factors
for the infantile development were identified in that
group: the father�s absence, the use of toys that were
not adequate for his age, the lack of an appropriate
pedagogic orientation in the DC, a higher age in the
beginning of extra-family socialization and an ina-
dequacy in the place where the child was maintained
during most of his day. It is known that the fine mo-
tor development is one of the most affected areas
in case early malnutrition17. Although in the age
when the tests were applied all the children were in
normal pattern of weight and height, according to
NCHS, the low economic level of DC families can be

Fig 1. Breastfeeding period. Data obtained by questionnaires
(induced response). Qui-square test in association with Pearson
(x2= 2.56 e p= 0.463).
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related with any early nutricional inadequacy, not
referred in the questionnaires. In poverty conditions
the risk factors rarely occurs in an isolated way, and
a larger number of those factors multiply the adverse
effects over development5. In the study of Bruno and
Costa14, the maintenance of breastfeeding for less
than three months of age it was the risk factor more
related to the retard on motor development14, rein-
forcing the idea of nutritional influences on this area.

Concerning to the motor development, it is ob-
served that when the child is maintained during most
of the day without conditions to move freely (held
by an adult, in the baby carriage, baby-chair, etc),
he can suffer damages in the learning and use of
feedback and feedforward systems, which are
essential for the acquisition of motor abilities7,18. Con-
sequently, he can present delays on the psychomotor
development7, 24. Therefore, the fact of most of the
children of DC be maintained held by an adult or in
the crib most of the dayduring childhood was
probably a negative condition for the normal
development.

The use of the baby-walkers promotes a false im-
pression of safety, because the child starts to use his
musculature in an inappropriate way of the physio-
logic point of view24. In the age when he should be
strengthening and extending musculature of trunk
and arms, essential for the standing position, rectifi-
cation and balance reactions, the child is maintained

in an intermediate position in the baby-walker, nei-
ther in stand nor seated24-26. The possibility of distur-
bances on the motor development leads the thera-
pists and physicians to consider this resource as inad-
visable25. Despite the lower use by DC children if com-
pared to PS, baby-walkers must be seen as one addi-
tional risk factor for the motor development in a
fragile population. The cognitive and motor develop-
ment is strongly associated with the stimulation level
of family environment and parental relationship5,7,15,17.
The existence of a greater number of single mothers
in DC may demonstrate some failure in the amount
or quality of stimulation at home.

In DC and in PS the extra-family socialization
occurred early, specially in PS children. Although it
might exist many critics about the children�s preco-
cious frequency to nurseries or schools, due to higher
morbidity rates compared to children who are cared
at home, nowadays it�s a social need27. However, the
children whom preschool or day-care center offer
an adequate infrastructure, equipment and appro-
priate care, as well as a specific pedagogic metho-
dology for the age group, will have more opportu-
nities for an appropriate development of motor abili-
ties and learning about social behavior8. In this work,
it was observed that DC had as basic function the
guard and the hygiene/feeding care of the children.
Thus, these children will have an adequate pedagogic
orientation lately, because the minimum age for the

Table 4. Evaluation of motor abilities

DC PS

N+ % N- % N+ % N- % p χ2

Static balance 32 64 18 36 33 66 17 34 1.000 0.00

Dynamic balance

1st Test 37 74 13 26 40 80 10 20 0.634 0.23

2nd Test 47 94 3 6 46 92 4 8 1.000 -*

3rd Test 45 90 5 10 47 94 3 6 0.714 -*

4th Test 42 84 8 16 49 98 1 2 0.030 -*

5th Test 45 90 5 10 48 96 2 4 0.487 -*

6th Test 45 90 5 10 45 90 5 10 0.738 0.11

Fine motor abilities

1st Test 25 50 25 50 40 80 10 20 0.003 8.62

2nd Test 22 44 28 56 36 72 14 28 0.008 6.94

3rd Test 24 48 26 52 27 54 23 46 0.689 0.16

4th Test 31 62 19 38 45 90 5 10 0.002 9.27

5th Test 25 50 25 50 40 80 10 20 0.003 8.62

PS, private schools; DC, day-care centers; N+, number of children with success in the test; N-, number of children which failed in the
test; %, relative number; p, Fischer�s test; χ2, qui-square test; *, qui-square was not possible.
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access in public schools commonly is 6 or 7 years.
The lack of a pedagogic approach and, as result, the
poor training on the hands use (drawing, playing
with games, etc) may probably contributed to the de-
lay found in the fine motor abilities of DC group8, 21.

The consequences of delays in some areas of deve-
lopment constitute a real danger for the global de-
velopment of the child. It is in the first years of life
that children can develop their potentialities,
exploring all their possibilities to learn, due to brain
plasticity2,18,19. Many times, undesirable consequences
of errors or impairments in this early phase of life will
be seen only at an older age, as learning problems,
behavioral inadequacy or affective disorders28-30.

It can be concluded that the precocious identifi-
cation of possible risk factors that could impair nor-
mal development, the investment in prevention and
health promotion, as well as the intervention in alre-
ady installed processes, can minimize the damages
of a less favorable environment over infantile deve-
lopment. The use of recreational activities in direction
to the training of fine motor abilities and a safe and
opportunity-rich environment favors the normal mo-
tor development. Furthermore, the presence of pro-
fessionals of health qualified for the evaluation and
intervention on the infantile development among the
team responsible for child�s primary attention in the
preschool phase certainly would be of great value
to prevent impairments over development and, thus,
more expensive and extended therapeutic inter-
ventions in the future.

REFERENCES
1. Mc Ardle, CB, Richardson CJ, Nicholas DA, Mirfakhraee M, Hayden

CK, Amparo, EG. Developmental features of the neonatal brain: MR
imaging, I: gray/white matter differentiation and myelination.
Radiology 1987;162:223-229.

2. Seitz RJ, Huang Y, Knorr U, Tellman L, Herzog H, Freund HJ. Large-
scale plasticity of the human motor cortex. Neuroreport 1995;6:724-742.

3. Hammarstron CR, Fortes DDT, Friedrich LR, Kliewer WA. Prevenção
primária de atrasos no desenvolvimento da preensão manual em cri-
anças de 0-3 anos. Fisioter Mov 1992;4:27-45.

4. Purves D. Neural activity and the growth of the brain. Cambridge:
Cambridge University Press. 1994.

5. Andraca I, Pino P, Laparra A, Rivera, F, Castillo M. Factores de riesgo
para el desarrollo psicomotor en lactentes nacidos en optimas
condiciones biológicas. Rev. Saúde Pública 1998;32:134-147.

6. Rakik P. Limits of neurogenesis in primates. Science 1985;227:1054-1056.
7. Halpern R, Giuliani ER, Victora CG, Barros FC, Bernardo L. Fatores de

risco para suspeita de atraso do desenvolvimento neuropsicomotor aos
12 meses de vida. J. Pediatr 2000;76:421-428.

8. Vigiano AP, Reis CR, Recalde CCS, Mello JISC, Suenari L, Affara CR.
A importância em estimular as fases do desenvolvimento motor nor-
mal de 0 a 18 meses. Fisioter  Mov 1998;10:31-41.

9. Ashworth A., Morris S, Lira P.I. Postnatal growth patterns of full-term
low birth weight infants in northeast Brazil are related to socioeconomic
status. J Nutr 1998;127:1950-1956.

10. Lizo CLP, Azavedo-Lizo Z, Aronson E, Segre CAM. Relação entre ganho
de peso materno e peso do recém-nascido. J Pediatr 1998;74:114-118.

11. Kopp CB, Kaler SR. Risk in infancy. Am Psychol 1989;44:224-230.
12. Huston AC, McLoyd VC, Garcia-Coll C. Children in poverty: issues in

contemporary research. Child Develop 1994;65:275-282.
13. Bacharach VR, Baumeister AA. Effects of maternal intelligence, mari-

tal status, income, home environment on cognitive development of low
birthweight infants. J Pediatr Psychol 1998;23:197-205.

14. Bruno RM, Costa KHP. Estudo dos fatores de risco e desenvolvimento
psicomotor em crianças de duas vilas populares da grande Porto Ale-
gre. Rev Hosp Clín Porto Alegre 1985;5:62-65.

15. Poresky RH, Henderson ML. Infant�s mental and motor development:
effects of home enviroment, maternal attitudes, marital adjustment and
socioeconomic status. Percept Motor Skills 1982;53:695-702.

16. Puccini RF, Wechsler R, Silva EM. Fatores de risco para morbidade e
desnutrição em crianças acompanhadas em programas de atenção a
saúde da criança. J Pediatr 1997;73:244-251.

17. Vazir S, Naidu NA, Vidyasagar P. Nutritional status, psychosocial
development and home environment of indian rural children. J Indian
Acad Pediatr 1998;35:959-966.

18. Bly L. What is the role of sensation in motor learning? What is the role
of feedback and feedforward? NDTA Network 1996;sep-oct:3-8.

19. Bril B. Une approche écologique de l�acquisition de la marche chez le
jeune enfant. Évolutions Psychom 1997;9:171-181.

20. Massion J. Postural control systems in developmental perspective.
Neurosc. Biobehav Rev 1998;22:465-472.

21. Stein MT, Bennet FC, Abbott MB. Early delay in motor development. J
Dev Behav Pediatr 2001;22(Suppl 2):S93-98.

22. National Center For Health Statistics. Growth curves for children: birth
� 18 year. Series 11. Washington DC,1978: US Government Printing Office

23. Coelho MS. Avaliação neurológica infantil nas ações primárias de saú-
de. São Paulo: Atheneu, 1999.

24. Crouchman M. The effects of babywalkers on early locomotor
development. Dev Med Chil Neurol 1986;28:757-761.

25. Zix C, Pister C. Faut-il interdire les trotteurs? Arch Pédiatr 2002;9:100.
26. Siegel AC, Burton RV. Effects of baby walkers on motor and mental

development in human infant. J Dev  Behav Pediatr 1999;20:355-361.
27. Barros AJD, Halpern R, Menegon OE. Creches públicas e privadas de

Pelotas, RS: aderência à norma técnica. J Pediatr 1998;74:397-403.
28. Dobbing J. Infant nutrition and later achievement. Am J Clin

Nutrit.1985;41:477-484.
29. Nagy ZM, Porada KJ, Anderson JA . Undernutrition by rearing in large

litters delay the development of reflexive, locomotor and memory pro-
cesses in mice. J Comp Physiol Psychol 1977;91:682-696.

30. Leiva-Plaza B, Inzunza-Brito N, Pérez-Torrejón H et al. Algumas consi-
deraciones sobre el impacto de la desnutrición en el desarollo
cerebral:inteligencia y rendimiento escolar. Arch Latinoam Nutr
2001;51:64-71.


