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Summary

Birth weight is a reliable and sensitive indicator for predicting the immediate

or later outcome of a newborn child. In a developing country like Bangladesh,
where more than 75 % of deliveries occur in rural community and are mostly

attended by Traditional Birth Attendants (TBA ) or relatives, birth weight

cannot be recorded mainly due to paucity of suitable weighing scale. To

overcome the problem associated with weighing the newborn, it was considered

justified to find out other simpler measurements that could be used as substitute

of weighing, in order to identify low birth weight babies. A cross sectional,

analytical, hospital based study was conducted at Dhaka city on 560 newborn
babies born during a period of 18 months in 2000-2001 to examine relative

validity of mid-arm circumference as a screening measure of low birth weight

babies. Mid-arm circumference, length, head circumference, chest

circumference, abdominal girth, and calf circumference were considered. The

study showed a strong correlation (p<O.OOI) between mid-arm circumference

(r=0.956) and birth weight, followed by calf circumference (r=0.946) and birth
weight. Other parameters were also strongly correlated (p<O.OOl). The study

showed that in identifying newborns of <2500 gm a mid-arm circumference
of <9 cm had the best sensitivity (96.2 %) and specificity (97.3 % ). A value of

<8 cm and <6.8 cm for mid-arm circumference showed highest validity for

picking up newborns weighing <2000 gm and <1500 gm respectively.
Measurement of arm circumference is easier, convenient and statistically

superior to other anthropometrical parameters in this work. The researchers
recommend designing of simple 'Tri-colored tape' for early detection of 'At

Risk' newborns in rural community for their timely management.

Introduction

Bangladesh is a developing country with a
population of approximately 122 million1.

Majority (>80%) of the population lives in
the rural areas where illiteracy, poverty and
malnutrition are widely prevalent and health

services even for the neonate, the mosl

vulnerable group are not satisfactory.
Majority (75%)1 of the deliveries in rural
areas are conducted either by Traditional
Birth Attendants (TBA) or by relatives.
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Birth weight is an important detenninant of
future health and survival of the child. It is

known to be an important factor that
determines the readiness with which the

newborn baby adjusts to its surroundings.
Low birth weight is associated with a very
high neonatal mortality, mainly due to
adverse environmental influences,proneness
to infections and difficulties in adequate
nutrition2. Birth weight is the factor that
detennines the ability of the infant to adapt
to its new environment and to develop
nonnally3. Like other developing countries
the incidence of low birth weight babies in
our country is high. Recording of birth
weight, a universal practice in developed
countries isalmost nonexistent indeveloping
countries especially in rural communities for
several reasons4: (i) People in general and
especially in rural areas do not consider
weight recording as an important point in the
care of newborn. (ii) Most of the home
deliveries are conducted by Dais or TBAs
who do not possess weighing scales as a part
of their delivery kits. (iii) There are taboos
regarding weighingof the newborn whichdo
not favor the measurement of babies for fear

.of bad effects of 'evil eye' and the adverse
effects of any words of praise. (iv) The
practice of confinement after delivery
restricts outsiders from entering the room
where the mother and baby are; thus reducing
the chances of any help from a literate person
to the TBAs in recording the birth weight and

(v) A weighing scale is an expensive
equipment and most are not easy to carry for
the domiciliary health workers or TBAs.

Birth weight is the index of nutritional status
of a community3. The measurement of birth
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weight is important for monitoring health of
the child, All under weight babies are not at
equal risk. It is necessary to identify these at
high risk by weighing or any other means in
order that early care may be instituted
quickly. Recognizing the importance of birth
weight measurement, 34th World Health

Assembly in 1981, recommeflded it to be one
of the 12 global indicators for monitoring of
health of the community', As the

measurement of birth weight in our
community is not feasible, it is urgently felt

that a means has to be devised to identify
low birth weight babies, Some measurements
of newborns e.g. mid-arm circumference,
thigh circumference, calf circumference and

length can be recorded easily. If any of these
anthropometrical parameters is proved to
have good correlation with birth weight, it
may be used to infer about birth weight. This
study was undertaken to find out which of
these anthropometrical parameters could be
substituted for weight to identify and
categorize low birth weight babies in areas
where weight recording at birth is
nonexistent.

Materials and Methods

Five hundred and sixty live born babies from
three different hospitals of Dhaka city from
I st July 2000 to 25th December 200 I;
constituted study population. Seriously
handicapped, babies with major congenital

malfonnation, caput succedaneum or gross
cephal hematoma, 'seriously ill, twin, were
excluded. Babies of mothers having serious
obstetrical or medical problem or diabetes

were also excluded. A simple proforma was
designed to record data. A high sensitive
slightly modified weighing scale, an
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"Infan tometer' and measuring tape were used
as research equipment.

Head circumference (HC) was measured at

the level of supraorbital ridges in front and
maximum occipital prominence behind.
Chest circumference (ChC) was measured at

the level of the xiphisternum and below the
inferior angle of scapula. Abdominal girth
(AG) at the level of the umbilicus, calf

circumference (CC) at the most prominent
point in semi flexed position of the left leg
and mid-arm circumference (MAC) was

taken at midway between the tip of acromion
process of scapula and olecranon process of
ulna of left arm. Weight was recorded up to
a minimum value of 20 gm and all other
anthropometrical variables up to 0.1cm. All
measurements were recorded by one of the

researchers within 24 hours of delivery. Data
was collected by face-to-face interview of

mothers, from case sheets and by measuring
newborn babies. Standard statistics were used

for determination of critical limit, sensitivity,
specificity, linear regression and correlation
coefficient of different anthropometrical
measurements in relation to birth weight.

Results

Out of 560 newborns, 53 percent were male
and 47 percent werefemalebabies.The mean

gestational age was 37.9 weeks and the mean
postnatal age of babies was 12.2 hours. The
mean anthropometrical values are shown in
Table-I. Table-II shows correlation

coefficient between anthropometrical
variables of newborn babies. Cut off values

of mid-arm circumference for identifying low
birth weight babies are shown in table-III.
The study showed the significant correlation
of birth weight with all anthropometrical
parameters. However, highest correlation
(r=0.956) was observed between birth weight
and mid-arm circumference; next was calf

circumference (0.946) and birth weight.

The cut-off value for mid-arm circumference

of <9 cm was valid for screening infants
weighing <2500 gm. The critical limit of 9cm
had quite good sensitivity and specificity
(96.2% and 97.3% respectively) in detecting
birth weight <2500 gm and ~2500 gm
(p<0.001) (table-III).

The study showed the cut-off value of mid-
arm circumference (MAC) to screen out
babies of <2000 gm and < 1500 gm also. The
critical limits for these two categories of
babies were 8 cm and 6.8 cm respectively
with high sensitivity and specificity (Table
III). The regression analysis of birth weight
on mid-arm circumference was: birth

weight =-1448.97:t(437.37 X mid-arm
circumference) (Fig-I).

Table-I: Shows overallfindings of anthropometrical parameters of babies by sex

Anthropometrical Parameters Sex of babies
Mean :t SD Male Female

Weight of babies (gm)
Length of babies (em)
Mid-arm circumference (em)
Head circumference (em)
Chest circumference (em)
Abdominal girth (em)
Calf circumference (em)

2538.3:t635.5
48.3:t3.4
9.O:t1.3
32.9:t2.3
30.3:t3.0
27.8:t2.8
1O.1:t1.3

2472.3:t50R.7
47.9:t2.6
9.O:t 1.1
32.7:t1.8
30.1:t2.5
27.6:t2.4
IO.I:t1.1
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Table-II: Correlation coefficient( r) between anthropol1letrical variables of Ilewborn bahies

Variahles Birth Length Head Mid-arm Chest Ahdominal Calf
weight (cm) circumfc- circumfe- circum fe- girth(cm) circllmfc-
(gm) rence(cm) rence(cm) rence(cm) rcncc(cl11)

1.000 .885 .879 .956 .944 .90S _946
1.000 .853 .816 .840 .779 .803

1.000 .821 .844 .794 .813
1.000 .911 .883 .955

1.000 .905 .90 I
1.000 .869

I.oon

Birth weight (gm)
Length (cm)
Head circllmference(cm)
Mid-arm circllmference(cm)
Chest circumference(cm)
Abdominal girth (cm)
Calf circumference (cm)

P<O.OO1 on all level

Table -III: Identification of weight of newborns
by mid-arm circumference of babies

Birthweight(gm) Mid-armcireumferenee(em)

~9
6
291
~8
"4
143
~6.8
r-
72

<2500
~2500

<9*
i5i
8
<8**
72
14
<6.8
2.4
4

<2000
~2000

<1500
~1500

Birth weight:
Sensitivity: 96.2*, 94.7**,85.7

(%)
Specificity: 97.3*.91.1 **,94.7

('Yr )-

-. . "
,..,

"

Fig.}: RegessiOlI line of birth weight on lIlid arll1
circumference. Corresponding values of mid arlll
circumferencefor 2500 g (-) 2000 gm (__m) and 1500
gm ( ) are shown.
Binh weiKhl=-/44li.97+(437.3Xmid llrm circumf"erencel

Discussion

Anthropometrical parameters that are
generally used for adequate assessment of
growth and body stature are weight. height
(length), head circumference, skin fold
thickness, mid-arm circumference etc. Birth

weight is an index of the nutritional status of
the community. This is the factor that
determines the ability of the infants to adjust
its new environment and to develop
normally". The present work showed
significant correlation of birth weight with

other anthropometrical parameters. The
highest correlation was observed between
birth weight and mid-arm circumference
(r=0.956) and calf circumference (0.946).

Chest circumference, abdominal girth, length
and head circumference had slighter of lower
values. These findings were consistent with
findings of Vaquera et al." who showed arm-
circumference had the highest correlation
(r=0.92) with birth weight followed by chest
circumference (r=0.86), head circumference
(r=0.79) and length (r=0.78). The findings
of the present study were also similar with
some other studies7-1O.However, findings of
the present study -do not agree with
others I I 12.

Different cut-off values were observed by
different invistigatorsl3-lx. In addition to cut-
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off values, interestingly simple regression
equation is quite useful and birth weight of
neonates can be calculated almost correctly
from mid-arm circumference. This equation
might be used even by paramedics to find
out almost exact birth weight where there is
paucity of sensitive weighing scales. Many
workers in different parts of the world pointed
out cut-off values of di fferent

anthropometrical parameters for babies

weighing <2500 gm. The marginal difference
of these values were probably due to some

confounding factors like geographical and
ethnical variations, variations in post-natal
ages of the newborns etc. However, in all the
studies these critical limits were highly
sensitive and specific. Very few workers
studied the critical limits for screening babies

weighing less than 2000 gm. Here, in present
study, mid-arm circumference (cut -off value
8 cm) showed the highest validity to screen
babies if <2000 gm. It is quite clear that no
single researcher except onel4 tried to screen
out very low birth weight babies with critical
limit of <6.1 cm for mid-arm circumference.

This might be due to high morbidity and
mortally in this group in the past. But due to
immense advancement of neonatal care, both
morbidity and mortality had come down
remarkably in this group. In this work, mid-
arm circumference (cut-off value 6.8 cm)
showed the highest validity followed by other
parameters to screen out very low birth
weight babies (i.e. babies less than 1500 gm).

In most developing countries including
Bangladesh about 75% deliveries occur in
rural communities and are attended mainly
by traditional birth attendants (TBAs) or

relatives. Recording weight for every baby
at birth is neither feasible nor reliable in that
real life scenario.

The present study shows that a simple
measurement, like mid-arm circumference
can be used as an alternative to the weight
recording for identifying newborns with 10\\
birth weight or very low birth weight. It
would be logical to assume that this variahle
would be useful in predicting neonatal
outcome. It also would be quite rational to

develop some simple device, ~hich would
be user friendly, and easy for mothers to
comprehend and remember where needed in
future. A waterproof, flexible tape with
appropriate cut-off points marking in separate
colors, if developed, may serve the purpose
reliably (Fig-2). All medical personab
including TBAs can easily be provided with
the simple tape or a similar different colored
device as a component of the delivery kit
which may be conveniently introduced into
the existing health care delivery system as a
quick, reliable, practical and cost effective
alternative to weighing newborn babies.

,~'f~
~_lr

Theproposed"mid-anncircumferencedevice"

Fig:2
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