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The use of anthropometric references for the evaluation of
intrauterine growth has shown that children whose growth was
restricted are more predisposed to metabolic disturbances dur-
ing the neonatal period, alterations in somatic and
neurocognitive development during infancy,1 increased mor-
bidity and mortality in the first years of life2 and the appear-
ance of chronic non-transmissible diseases during adulthood.3

Birth weight has been the index most used for assess-
ment of intrauterine growth. Weight is not an ideal measure-
ment for evaluating growth: it is merely easier to measure,
and the balances now available can do this to a precision of
five grams. The weight gives an assessment of all the tissues
together, and greater weight does not necessarily signify good
growth: it may be achieved at the cost of liquid retention or
fat deposition.4 On the other hand, the measurement of length
requires a refined technique, with an appropriate instrument,
and it is not always easy among newborns. Other measure-
ments and the relationships between these have been utilized
in such evaluations: cranial perimeter,5 skinfolds,6 mid-arm
circumference in association with cephalic perimeter and
skinfolds,7 and mid-arm circumference and muscle area.8 All
these measurements have technical or interpretative limita-
tions on their results, which makes it difficult to use them
routinely in clinical practice.

The evaluation of weight distribution at birth is more ad-
equate when it is associated with gestational age, as has been
widely done since Lubchenco (1963)9 published his intrauter-
ine growth curves. Methodological differences and the preva-
lence of factors known to be associated with reduced birth
weight may explain the large differences seen between this and
other curves developed subsequently.10-12

The observation that not all babies born with low weight
are born before the full gestational term led, in the words of
Wilcox (2001),13 to the invention of a new disease from the
1970s onwards: intrauterine growth restriction (IUGR). The
usual definition of IUGR is “small for the gestational age”, i.e.
the smallest 10% of each stratum of gestational age.

The determination of gestational duration is also a problem
in daily clinical practice. It is usually obtained via information
from the mother regarding the date of the last menstruation,
which brings the possibility of various orders of error, from the
women who cannot remember the date to those who present

Neonatal anthropometry
and neonatal outcome
Heloisa Bettiol

E
di

to
ri

al

menstrual irregularity or menstrual bleeding even after some
time has passed since the start of the pregnancy. On the other
hand, ultrasound, which is considered to be the gold standard
for this evaluation when performed early in the pregnancy,14 is
not always widely available in developing countries. In addi-
tion to this, its utilization is not totally independent of the date
of the last menstruation, given that this is the basis for settling
when the first ultrasound should be performed.

Thus, an index for quantifying body mass that takes into
account the weight and considers the influence of the length
at birth, and which is independent of gestational age, would
be considered more suitable for the evaluation of the appro-
priateness of the child’s size at birth.15 The ratio of weight for
height can be used for measuring obesity, because if the weight
is corrected by the height, high levels of this index should
then be encountered among individuals that are more obese.16

Khosla and Lowe (1967)17 established that small individuals
do not have a greater probability of being obese than tall peo-
ple and that, for an index constructed from weight and length
to translate obesity, it should satisfy the following criteria: (1)
high correlation with weight; (2) distribution independent of
height. Gasser et al (1994)18 expanded these criteria: (3) it
must be correlatable with skinfolds; (4) the dependence on
age and sex must not be very accentuated; (5) it must have
normal distribution or accept a transformation that makes it
follow a normal distribution. Several authors have used these
criteria for evaluating some well-known indices, such as: weight/
length, weight/length-squared (Quetelet index) and weight/
length-cubed (ponderal index). For adults, Florey (1970)16 con-
sidered that the greatest correlation with height was presented
by the ponderal index, and this was considered to be the least
suitable as a measure of obesity. Rolland-Cachera et al. (1982)19

tested the validity of the three indices on healthy children aged
from one month to 16 years old, and found greater correla-
tion of weight/length-squared with skinfolds, and considered
this to be the most valid for estimating obesity in this group.
Patterson & Pouliot (1987)20 reported greater association of
the ponderal index with perinatal morbidity (evaluated in terms
of Apgar less than seven at five minutes of life, aspiration of
meconium or polycythemia) than the birth weight. Cole et
al. (1995)21 proposed the use of reference curves for the
Quetelet index, together with weight and height curves, for
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assessing size and shape within the 0 to 23-year-old age group.
Neonatologists have preferentially used the ponderal in-

dex when there is a need to use indices that involve weight
and length. The indices proposed in the study presented in
this issue of the Journal22 have the advantage of dispensing
with information on the gestational age and have been shown
to be strong predictors of neonatal disease risk. Moreover,
the fact that the weight/length index proposed represents fac-
tors associated not only with IUGR but also with preterm
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birth may represent an advantage in relation to the ponderal
index, since it is not considered to be an appropriate measure-
ment for intrauterine malnutrition, when the gestational du-
ration is taken into account.
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