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ABSRTACT The determination of child/neonatal nutritional status based on their
skinfold thickness has been widely known and accepted, but its daily implementation
is quite difficult since this procedure needs specific tools and skills. Although still
debatable, some anthropometric measurements, i.e., birth weight/length ratio were
currently used as a mean to determine one's nutritional status, To find out the
correlation of birth weight/length ratio to skinfold thickness of newborn babies based
on gender, a cross-sectional study was conducted on 352 full-term infants (194 males,
158 females) born at the Cipto Mangunkusumo Hospital between June 14 to July 17,
1998. Of the male infants, their birth weight/length ratio showed a strong correlation
to triceps and subscapular thickness (=0.65 and 0.68, respectively); while the females
revealed a strong correlation of birth weight/length ratio to the triceps thickness
(=0.51) and a moderate correlation to the subscapular skinfold thickness (r=0,49). It
was also found that the triceps and subscapular skinfold thickness in male infants
were significantly lesser than the females, with p values of 0.02 and 0.04, respectively.
This study revealed that the birth weight/ length ratio can be used as a mean to assess
neonatal nutritional status. [Paediatr Indones 1999; 39:259-267)]

Introduction

The assessment of nutritional statu

s of the newborn babies bears a very important

meaning, since it has a significant interrelation with infants' morbidity and mortality

rate. So far, the well-

Battaglia-Lubchenco method, which is based on the birth weight to gestational age.!

known mean to determine such nutritional status is the
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In developing countries this method has a significant drawback, since there are still a
lot of mothers who often forget or paid no attention to their menstrual cycle. Other
method which has also been used -to assess nutritional status in adult, child,*® and
the neonate*® is the measurements of skinfold thickness of the triceps and subscapu-
lar. This method also bears difficulties since it needs special tool and skill to perform.
Some other anthropometric indexes have been used to assess nutritional status such
as birth weight to length ratio, upper arm to head circumference ratio, etc. Even
though these last two methods still invite controversy, birth weight to length ratio has
been used in some clinics to assess newborn's nutritional status.*° A study of Yau and
Chang (1992) concerning 375 newborn babies with gestation of 26-42 weeks showed
that the birth weight/length ratio had a significant, strong correlation to skinfold
thickness in full-term and premature infants (r=0.69).°

The purpose of our study was to find out how significant is the relationship of birth
weight/length ratio to skinfold thickness of full-term newborn babies, and the charac-
teristics of such relationship by gender.

Methods

This cross-sectional study was conducted at the Division of Perinatology, Department
of Child Health, University of Indonesia, Cipto Mangunkusumo Hospital, Jakarta. Cri-
teria of inclusion were: (1) all live-birth, singleton babies with gestational ages of 37-42
weeks, born at Cipto Mangunkusumo Hospital during the period of June 14 - July 17,
1998; (2) no clinically detectable anomaly at birth. Any infants was subject to excluded
from this study if parent refused to participate. All consecutive subjects meeting the
criteria were included in the study. Estimation of the number of study subjects was
calculated using a single sample for estimating means.”

Gestational age in this study was calculated using the Ballard method.® Further-
more, at the age of 2-3 days triceps and subscapular skinfold thickness was measured
using the Holtain caliper. The site of triceps measurement was the posterior border of
the upper arm, midway between the acromion and the tips of olecranon process.’
Subscapular skinfold was measured at the lower angle of scapula with the fold n a
vertical line, and the arm by the side of the body.? Measurement of skinfold thickness
were done three times on the left side of the body. Each measurement took 15-60 sec-
onds or until the hand's of the caliper's watch stood still. The recorded measurement
is the mean of the three estimation done.

Birth weight was measured in 1 hour after birth, using Berkel pediatric scale. Birth
length was measured from crown to heel and taken by skilled nurses. Birth
weight/length ratio was the relative weight which expresses the weight of a given sub-
ject as a percentage of the average weight of persons of the same height. The average
weight of persons of the same height was calculated at percentile 50 of standard
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Alisyahbana measurement.” Data were recorded and analyzed by Epi info 6 program.
Statistical comparison for variable anthropometric measurements of male and female
infants were calculated using the independent t test. Linear regression analyses were
used to evaluate the birth weight/length ratio to the skinfold thickness of male and fe-
male infants. A p value of <0.05 was considered to be statistically significant.

Results

Subject characteristics

During the period of June 14 - July 17, 1998, 352 newbomn babies (males 194 or
55.1% and females 158 or 44.9%) were registered. Even though mean values of the
birth weight and birth length of male infants were larger than females, statistically this
difference was not significant. On the other hand, mean value of the triceps and
subscapular skinfold thickness were significantly larger in female infants than that in
males. (Table 1)

Table 1. Subject characteristics birth weight, birth length, triceps and subscapular skinfold
thickness and sex

Variable Sex p
Male (n=194) Female (n=158)
Birth weight (g)
= mean 3216.6 3159 0.17
= SD 394 386.4
Birth length (cm)
® mean 49.3 3.8 0.02
= SD 1.5 0.6
Triceps skinfold thickness (mm)
= mean 3.6 3.8 0.02
= SD 0.7 0.6
Subscapular skinfold thickness (mm)
= mean
= SD 3.2 3.3 0.04

0.7 0.6

SD = standard deviation; p = probability
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Distribution of skinfold thickness and gestational age

According to gestational age, the female newborn infants have greater mean of the tri-
ceps and subscapular skinfold thickness compared to the male newborn infants. The
male and female newborn infants have greater triceps skinfold thickness than sub-
scapular. (Table 2).

Table 2. Means of skinfold thickness by getational age

Skin fold thickness Gestational age (weeks)
37 38 39 40 41 42

Male

= triceps - 3.0 3.2 3.8 3.9 4.2

s subscapular - 26 2.9 34 3.5 37
Female

= triceps 2.8 3.3 34 3.9 4.0 43

s subscapular 24 29 3.0 3.5 3.7 3.6

Correlation of birth weight/ length ratio in male triceps skinfold thickness

Figure 1 shows scatter diagram of birth weight/length ratio in male triceps skinfold
thickness. An equation , y = - 1.5 + 0.05 X, n = 194, revealed strong correlation coeffi-
cient (r = 0.65) between birth weight/length ratio to the male triceps skinfold thick-
ness. This was statistically significant ( p < 0.001).

Correlation of birth weight/length ratio in male subscapular skinfold thickness

Figure 2, shows scatter diagram of birth weight/length ratio in male subscapular
skinfold thickness. An equation, y = - 2.1 + 0.05 X, n = 194, revealed strong correla-
tion coefficient (r = 0.68) between birth weight/length ratio to the male subscapular
skinfold thickness. This was statistically significant (p < 0.001).

Correlation of birth weight/length ratio in female triceps skinfold thickness

Figure 3 shows scatter diagram of birth weight/length ratio in female triceps skinfold
thickness. An equation, y = 0.4 + 0.03 X, n = 158, revealed strong correlation coeffi-
cient (r = 0.51) between birth weight/length ratio to the female triceps skinfold thick-
ness. This was statistically significant (p < 0.001).
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Figure 1. Scatter diagram of birth weight/length ratio in male triceps skinfold thickness.
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Figure 2. Scatter diagram of birth weightléngth ratio‘in male subscapular skinfold thickness,
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Figure 3. Scatter diagram of birth weight/length ratio in female triceps skinfold thickness.

Correlation of birth weight/length ratio in female subscapular skinfold thickness

Figure 4 shows scatter diagram of birth weight/le o i

' . ngth ratio in female subscapular
th:_ckness. An equation, y = 0.18 + 0.03 X, n = 158, revealed sufficient oon'elaﬁonlz:oef—
ﬁgent (r= 0.4?9]_ between birth weight/length ratio to the female subscapular skinfold
thickness. This is statistically significant (p < 0.001). '

- Discussion

In this study, the mean birth weight and birth length j grea
A of male subjects were te
I.l'rxr:m those of female. Howev_er, the skinfold thickness measumrneni in male was sigf
mhcanﬂ_y smaller than that in female (Table 1). This finding approved the theory that
body wer.ght does not necegsa.rﬂy indicate the amount of body fat in a particular baby
Ti1e };;:a\fqefr o{ th;z bfbyalnught be due to heavy bones, large muscle or water retenﬁor;
In male infants. In female infants, despite being small
ous fat than male infants. ' 2 5 % they have more subcutane-
The greater birth weight and length of male newborns w

: ‘ ere also reported by Farr et

al (1966), who studied 300 infants with 29-44 weeks gestation.!! So farpothe nelzlly cemsee
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Figure 4. Scatter diagram of birth weight/length ratio in female subscapular skinfold thickness.

of this phenomenon is still unknown. Some studies find that the sex difference has
strong correlation with the increase of fat free mass in male newborns. This condition
might be due to the high level of testosterone found in gonad an amniotic fluid of male
infants compared to females.'*™* The real role and mechanism of testosterone in in-
creasing production of fat free mass remains speculative.

In female infants the greater skinfold thickness is caused by more subcutaneous
fat stores. The reason of increase fat stores in female compared to male infants is also
unknown, but it might be related to androgen production in male fetus which influ-
ence the fat enhancing effect of circulating matemal and placental estrogens.'® In this
study it was also found that the skinfold thickness both in male and female subjects
seemed to increase with gestational ages (37-40 weeks). Since gestational age was cal-
culated using the Ballard method, in this study we did not find any babies with a ges-
tational age more than 40 weeks. This is the reason we could not find declining
thickness reported by other® in infants more than 40 weeks of gestation. The declines
of the skinfold thickness found in other studies usually due to the aging of placenta
and the fall of nutritional supply to the fetus.

It is generally accepted that skinfold thickness is a useful mean in assessing fetal
growth in newborn infants. This method is technically difficult and impractical. To
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assess nutritional status of intrauterine growth, some clinic choose a ratio of some
routine antrophometric measurement included body weight, body length or head cir-
cumference. The antropometric ratio was used because it is not only correlated well
with perinatal mortality and morbidity,'® but also had close correlation with skinfold
measurement.”'®'” Yau and Chang reported that weight/length ratio is the one that
have best correlation with skinfold measurement in both full-term and premature in-
fants. No one of the studies reported the correlation base on gender. In our study the
ratio of birth weight and length of male infants increase linearly with the increase tri-
ceps and subscapular skinfold thickness which have strong correlation (Figures 1 and
2). Correlation coefficient between birth weight/length ratio in female triceps skinfold
thickness have strong correlation (Figure 3) but with subscapular skinfold thickness
has only moderate correlation (Figure 4). We also observed that birth weight/length
ratio to skinfold in female newborn had lower correlation coefficient (triceps 0.51 and
subscapular 0.49) than male jpewborn (triceps 0.65 and subscapular 0.68). Is this
finding cause by fact that female's weight and length were significantly lower than
male is still need further studies.
From data of this study we conclude that birth weight/length ratio in male and fe-
male full-term infants is not much different with skinfold thickness for determining
neonatal nutritional status.
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