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ABSTRACT

Objective:
To evaluate and compare the expression of the social smile of infants born preterm, with chronological
age and corrected in order to provide more reasons for the effect of neurological maturation in this
population. Method: This was an analytical, cross-sectional descriptive which saw the answer as to
the behavior of the social smile in a cohort of premature infants in the third month of chronological
age and corrected. To evaluate the expression of social smile, we used the Method of Assessment of
Visual Infants. Results: It was found that, of 105 preterm infants evaluated, 75 (71.43%) responded
positively to evidence of social smile on chronological age, while 99 (94.29%), corrected age (p
0.001 Â) .Conclusions:  The expression of the social smile in infants born preterm, to be performed
with the correction of gestational age allows these infants to express their real abilities.
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INTRODUCTION

Smiling is a psychosocial activity that begins
in the first months of life and is one of the infant’s
means of communication. sorriso é uma habilidade
psicossocial que se inicia nos primeiros meses de
vida do lactente e uma das formas de comunica-
ção. It triggers confidence and affection, as well as
being an expression that strengthens the positive
relations between the child and the adult. It may
occur soon(?) after birth, spontaneously and
involuntarily, as a result of the development of the
activity of the central nervous system1,2

.

The infant’s competence in recognizing the
facial expression of emotion during the first two
years of life were investigated between  2001 and
2008. The results of those studies showed that only
after the fourth month of life was the infant capable
of distinguishing the emotional content of the
expressions related to pleasure or displeasure2-

4
.There are other studies, however, which report that

the smile in full-term infants begins in the second
month of life, in reply to the smile of the adult5,6.

There are many possible causes for delay in
infants’ psychosocial development. The absence of
the expression of the smile is,one of them. This

may hinder the development of the social link
between the child and its parents. Further, the low
frequency of the social smile may also be associated
with other situations such as social isolation,
difficulties’ in grasping things, linguistic delays and
sensorial difficulties7-9.

At the present time, both in developed and
developing countries, an increase in the survival
rate of preterm newborn is being observed. The
neonatal complications arising from various risk
factors damage, in greater or lesser degree, the
normal course of the neurological and intellectual
development  of these newborn children. Such
alterations may result in functional deficits, leading
to cognitive, motor and behavioral problems, with
repercussions in the activities of daily life and in
the interaction between the infant and the adult10.

Thus, the purpose of this study is to assess and
compare the expression of the social smile of preterm
infants at their chronological and corrected age.

METHODS

This is a descriptive, analytical, cross-
sectional study  undertaken to ascertain the
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response in terms of the social-smile behavior of a
cohort of premature infants during the third month
of their chronological and corrected age. The
correction of gestational age was made by
subtracting from 40 weeks the gestational age in
weeks to birth11.

The recruitment and the assessment of the
sample population was undertaken at the Institu-
to de Medicina Integral Professor Fernando Figueira
– IMIP, during the period from 2007 to August
2009.

This study sample consisted of 105 infants ,
born between 28 and  36 weeks and six days of
pregnancy, with Apgar equal to or greater than 7 at
the fifth minute , with no neurological or
ophthalmological alteration and no congenital
malformation and/or genetic syndrome and who had
no need of special care.

The Method for the Assessment of the Visual
Behavior of the Infant (Método de Avaliação da
Conduta Visual de Lactente) was used for the
assessment of the infants. This method consists of
a sequence of ten tests to assess and qualify the
visuomotor behavior  (Illustration 1). A red ring of
12 cm diameter , suspended by a cord was used,
with the face of the examiner as the instrument to
elicite  the infant’s response 5.

In this study, test 3 – smile on social contact
- was used. It should be made clear that the Method
for the Assessment of Visual Behavior was applied
to all the infants in its entirety, to ensure that the
visual reponses were present in all of them and that,
therefore, there was no visual impediment to the
expression of the social smile.

The Method for the Assessment of Visual
Behavior presents a detailed description of the
procedures for the application of each test.   The
procedures related to the application of Test 3 –
smile on  social contact, are described below. The
smile as response to social contact. Position of the
child – supine.  Position of the examiner – directly
facing the child. Instrument / stimulus – the
examiner’s face.  Application – lean forward until
your face is 30 cm above and directly in line with
that of the child. Smile and  move your head four
or five times: observe the response and then speak
gently to the child.  Repeat this three times.
Response – smile or make a noise in response to
any of the stimuli.

Each infant was assessed individually, in the
presence of its parents or legal guardians. The
assessment was carried out by an examiner who
had been previously trained and with him there was
an observer whose function was to record and check
the data. After the application of the test, the record
of the examiner was compared with that of the
observer to ascertain any possible differences of
interpretation.

The data were processed by the Statistical
Package for Social Sciences (SPSS) program,
version 13 (SPSS Inc., 2003®), with double entry
to avoid possible typing errors. Frequency

distribution was undertaken for the descriptive
analysis of the variable studied. McNemar’s Test was
applied to verify, by the comparison of the
chronological and corrected ages, possible
differences in the responses of social smile behavior,

This study was approved by the thics in
Research Committee of the  Instituto de Medicina
Integral Professor Fernando Figueira – IMIP, under
protocol n° 1093.

RESULTS

A total of 105 infants  (46 boys and  59 girls),
with an average gestational age of  34.5 + 1.7 weeks
, varying between 34 and  36 weeks and six days’
gestational age in   81.9%.  Apgar equal to or
greater than  9 was presented by 51.4% of the
infants.

The data obtained in the assessment of the
expression of social smiling of the preterm infants,
with chronological and corrected age, as also the
results of the statistical analysis of the comparison
between the ages are presented in Table 1.

Table 1: Distribution of the responses on testing
smiling on social contact  in the third month of
chronological and corrected age of 105 preterm
newborn

     Chronological Age     Corrected Age

n % n % p*

Yes 75 71.43 99 94.29

SSC p<0.001
No 30 28.57 6 5.71

SSC – Smile on social contact
*  McNemar’s Test.

DISCUSSION

The analysis of the results of this study
presented statistically significant values as regards
social smiling when the data obtained from the
assessment of a group of preterm infants with and
without correction of gestational age, were
compared. A greater frequency of positive response
for the assessment of the smile was found when
corrected gestational age was considered.

During its first months of life, the infant begins
to undergo changes as regards its ability to express
itself.  The first of them occurs at about the second
and third months, when one observes the
occurrence of the social smile and changes in the
quality of the child’s interaction with the adult  1-3.

Some of these changes occur because the
brain is continually adapting to the processing of
behavioral demands.  . This adaptation is rapidly
achieved by the modulation of the way in which the
functioning of the cortical circuits which control the



way in which information is transmitted,
transformed and recorded, function12.

Between the end of the first and the third
month of life, the infant looks into the eyes of the
person with whom if is interacting. Generally, it looks
into the eyes of the person who is interacting with
it and almost immediately smiles. This pattern is
perceived subjectively by the adult as the child’s
first truly social smile. It is in this situation that the
social smile becomes usual and spoken sounds start
to be directed to, others8,10.

That the psychosocial ability to smile should
arise there need to be growth, development, and
the maturing of the central nervous system in
association with the experience of the environment
and affective experience, especially of the mother-
baby relationship12,13.

Its importance as a mark of infant
development is noteworthy because the social smile
stimulates the socialization of the child and
promotes its cognitive development. It, further,
stimulates the infant’s learning by virtue of its
adaptive responses to the stimuli offered, whether
by means of another person’s smile or through
play14.

Parallel to the adequate conditions for
development, prematurity has been under
discussion in the literature as a risk factor for both
physical and psychic development in so far as it
exposes the child to adverse conditions capable of
influencing it also in its response to the social
smile15,16.

As expounded above, it is found that the
appearance of the social smile is influenced by the
visual contact that the infant establishes with the
adult and is, therefore, an ability mediated by the
vision.   It has been known since the 1980s  that
visual experience affects the formation of the
neuronal network and that deprivation of this
stimulus at critical points in the brain’s development
affects the development of the vision17,18.

One has been able to observe more recently
in the literature a growing interest in investigation
into the influence of extrauterine visual experience
in preterm infants on visual behavior.   A study which
made use of the Visual Evocative Potential (VEP) to
assess preterm infants’ vision concluded that the
extrauterine experience does not seem to accelerate
the process of myelization of the visual pathway,
however, the extrauterine visual experience does
accelerate the shape of the development of parti-
cular VEP waves which emerge on the basis of the
development of the visual cortex. Further, the
authors enquire if this accelerated maturation of
the form of the VEP wave in the preterm period
might not be related to the greater cortical visual
functioning and, therefore, have an effect on visual
behavior in infancy. They thus recommend that lon-
gitudinal studies on infants should be continued 19,20.

Other researchers report that the advances
made in electrophysiology and imaging techniques
provide opportunities at the present time to sound

out with greater sensitivity the impact of
prematurity on visual development. They say that
there is a need to enlarge our knowledge of preterm
infants’ visual function so as better to understand
the positive or negative effects of premature birth
on visual development, seeing that this is important
in itself as well as because it reflects the general
neurological function21,22.

Although there is no consensus as to the
correction of age for the obtaining of trustworthy
responses in the assessment of visual abilities,
researchers have undertaken a study in which they
concluded that preterm infants, when assessed
without the correction of gestational age, were far
from presenting the expected response for the vi-
sual behavior assessed. Further, those same
researchers also suggest and recommend that,
when one assesses the visual abilities of preterm
infants, the gestational age should be corrected 23.

In view of the mediation of sight in the ability
to smile on social contact, the results of this study
corroborate the results of previous studies which
recommend the correction of gestational age to
guarantee a more precise diagnosis during the first
years of life24.

The obtaining of statistically significant values
(p < 0.001) in this present study in the comparison
of infants’ responses both with and without
correction of gestational age demonstrates that
when its age is corrected the child is permitted
greater opportunity to express its abilities and its
behavioral repertoire, respecting its rate of
neurological maturation.

Thus , when one does not take the corrected
age into consideration as a parameter in the
assessment of the preterm infant’s ability to smile
on social contact, this may be sufficient to classify
this population of infants, erroneously, as being at
a developmental disadvantage.

Precocious exposure to visual stimuli does
not accelerate the expression of behavior. Thus, it
may be concluded that the assessment of
behavioral abilities mediated by the vision, as, for
example, the expression of the social smile in
preterm infants, when undertaken with the
correction of gestational age permits the infants
to express their real abilities.

Box 1: Checklist for the Assessment of Infants’ Visual
Behavior

1. Visual fixation
2. Eye contact with examiner Contato de olho

com o examinador
3. Smile as response to social contact Sorriso

como resposta ao contato social
4. Following horizontal vision
5. Following vertical vision
6. Visual exploration of surroundings
7. Visual exploration of the hand
8. Increase of the movement of the upper

members on visualizing an object
9. Reaching out for the object visualized
10. Presence  of ocular signals (signs?)

Tests

Response

Yes    No
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