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SUMMARY

The weight, head, chest and arm circumference of four hundred 
and sixty-one infants in Jamaica were measured during the first twenty- 
four houts of birth. The purpose of this work was to draw attention to 
the arm circumference as a possible indicator of the stage of maturity 
at birth and correlate this parameter against the other three and against 
factors on the mother. The highest positive correlation was found 
between the weight and the chest circumference, followed by the weight 
and arm circumference. Attempt to produce an equation to estimate 
birth wight from arm and chest circumference was unsatisfactory.

I N T R O D U C T I O N

The mid upper arm circumference has been recognized 
as a very useful indicator of the nutritional status, particu- 
lary in young children (1). In general, most investigators 
use as reference the standards given by Wolanski and publis­
hed by Juliffe (2) or figures derived from these. Perhaps 
the greatest value of the arm circumference is that it is re­
latively age independent. There is a marked increase in the 
circumference from one month to 12 months, approximately 
5 cms. However, from 12 to 60 months the increase is only 
one centimeter.

There is considerable amount of data on the arm circum­
ference from one month of life onwards but to our knowledge 
little has been done about this parameter at birth and its 
possible use. Indeed, we have been able to find only one re­
port in which values for the arm circumference at birth are
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given, and these are obtained by extrapolation to 0 mont (3).
In this paper we want to draw attention towards the arm 

circumference at birth, its correlation with other anthropo­
metric parameters and its possible use as an indicator of 
“Maturity’' or “Nutritional Status” at birth.

MATERIAL AND METHODS

Four hundred and sixty-one children of both sexes bom 
at the Spanish Town Hospital, Jamaica, during a period of 
16 weeks in 1973, were examined within the first 24 hours 
of birth and the weight, head circumference, chest and arm 
circumferences measured, using well recognized anthropo­
metric techniques (2). The weight of the mother was also 
measured at the same time.

Information was obtained on the duration of pregnancy, 
age of mother, number of pregnancies, number of live births 
and whether diabetes or hypertension had been diagnosed 
during pregnancy. Those cases in which a surgical interven­
tion had been performed were not included in this study.

RESULTS

The mean age of the mothers in our group was 23.8 years 
(Table 1) and their mean weight 60.48 kg, varying from 
35.4 to 110.7 kg. The maximum number of pregnancies 
was 13 with an average of 3.6 pregnancies and 3.4 live births 
per woman.

TABLE 1: MOTHER'S CHARACTERISTICS

Age W eight No. o f No. o f
(Y ea rs) (Kg.) P re gn an c ie s L iv e  B ir th s

Mean 23.8 68 .48 3 .6 3.4

S .D . ±6 .4 ±10 .70 ± 2 .9 ±2 .6

Range 13-47 35 .3 8 -11 0 .6 8 1 -1 3 1 -12
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The mean, standard deviation and range of the four mea­
surements taken in the infants are shown in Tables 2, 3, 4, and 
5 for both boys and girls. The mean weight and head circum­
ference are similar to the data presented by Roopnarinesingh 
(4) and Persaud (5) in children bom  at the University Hospi­
tal in Jamaica in 1970.

Table 6 shows the percentiles of the four parameters. 
Compared with well recognized international standards such 
as the Stuart and Stevenson(6) the upper 25th percentile in 
our group is close to their 50th and our 50th is more similar 
to their 25th percentile. We have not been able to find com­
parable standards for the arm circumference, but our 50th

TABLE 2: WEIGHT AT BIRTH

Boys Girls Both Sexes
(Kg.) (Kg..) (Kg.)

Mean 3.24 3.19 3.22

S.D. ±0.47 ±0.48 ±0.48

Range 2.04-4.8 1.76-5.10 1.76-5.10

TABLE 3: HEAD CIRCUMFERENCE

Boys Girls Both Sexes
(Cms.) (Cms.) (Cms.)

Mean 33.9 33.5 33.7

S.D. ±1.5 ±1.3 ±1.4

Range 28.5-38.0 29.5-37.0 28.5-38.0
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TABLE k: CHEST CIRCUMFERENCE

Boys G i r l s Both Sexes
(Cm s.) (Cms.) (Cms.)

Mean 32.1 32.0 32.1

S.D. ±1.8 ±1.9 ±1.8

Range 26.5-36.0 27.5-39.5 26.5-39.5

p ercen tile  is  sm a lle r  th an  th a t o b ta in ed  by B u r g e ss  an d  B u r­
g e s s  b y  ex tra p o la tio n .

T a b le  7 p r e se n ts  th e  c o r r e la tio n  m a tr ix  a m o n g  th e  d if­
feren t v a r ia b le s  c o n s id e r e d  in  o u r  stu d y . A s it  w o u ld  b e ex ­
p e c te d  th ere  is  a g o o d  p o s it iv e  c o r r e la tio n  a m o n g  th e  age  o f  
th e  m o th e r s , th e  n u m b er  o f  p reg n a n c ie s  a n d  th e  n u m b er  o f  
l iv e  b ir th s . A m o n g  th e  a n th r o p o m e tr ic  v a r ia b le s  in  th e  ch il­
d ren , th e  h ig h e s t  c o r r e la t io n  is  fo u n d  b e tw e e n  th e  w e ig h t and  
th e  c h e s t  c ir c u m fe re n c e , fo llo w e d  b y  th e  w e ig h t and  th e  arm  
c ircu m feren ce . T h is  la tte r  c o r r e la tio n  c o e ff ic ie n t  is  th e  sa m e  
a s  th a t fo u n d  b y  R o b in o w  a n d  J e lii ife  in  o ld e r  U g a n d a n  chil- 
d r e n (7 ) .

TABLE 5: ARM CIRCUMFERENCE

Boys  
(Cms.)

G i r l s  
(C m s.)

Both  Sexes  
(C m s.)

Mean 9.9 9.9 9.9

S.D. ±0.9 ±0.8 ±0.8

Range 7.5-14.5 7.0-12.5 7.0-14.5



TABLE 6: PERCENTILES OF THE DIFFERENT MEASUREMENTS

10th

B O Y S  
PercentM es 

25th 50th 75th 90th 10th

G I R L S  
Percen tiles  

25th 50th 75th 90th

2.61 2.95 3.29 3.51 3.8 Weight (Kg.) 2.61 2.83 3.17 3.51 3.86

32.0 33.0 34.0 35.0 35.5 Head Circumference (Cm.) 32.0 32.5 33.5 34.5 35.0

30.0 31.0 32.0 33.0 34.0 Chest Circumference (Cm.) 29.5 31.0 32.0 33.0 34.5

9.0 9.5 10.0 10.5 11.0 Arm Circumference (Cm.) 9.0 9.5 10.0 10.5 11.0
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D IS C U S S IO N

T h ere  are  in  th e  C arib b ean , an d  in  m a n y  o th e r  d ev e lo p in g  
c o u n tr ie s  a  co n s id e r a b le  n u m b er  o f  ch ild ren  d e liv ered  a t h om e  
by midLwivjes.whose b ir th  w e ig h t is  n o t o b ta in ed  b e c a u se  an
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easily portable and accurate scale has yet to be invented. Yet, 
the birth weight is in itself an indicator of the risk of infant 
mortality. It is well known that mortality during the first 
year of life is higher among children weighin 2.5 kg or 
less(8).

Would it be possible then to substitute the weight at 
birth by another parameter more easily obtainable under field 
conditions which would alert the health worker that the child 
needs special care? To answer this question the data were 
analysed to find the best' equation to estimate birth weight 
from arm and chest circumference measurements. The accu­
racy of estimation was not high, the standard error being 
about ISO g. In our sample, there were 39 births below 
2.5 kg weight and 69% of these were identified as such 
by the equation. All those missed were 2.25 kg or more. 
However, 26 were wrongly estimated to be below 2.5 kg. 
Twenty of these cases were in fact below 3.0 kg.

This method is therefore not good in itself to estimate 
birth weight, but it suggests the possibility of identifying at- 
risk children by using alternative anthropometric parameters 
other than weight. We believe that more research in this 
field is desirable.

R E S U M E N

La circunferencia del brazo en recién nacidos y su relacióji con otros 
parámetros antropométricos.

El peso, la circunferencia de la cabeza, del tórax y del brazo fueron 
medidos en 461 niños nacidos en Jamaica. Las medidas fueron tomadas 
durante las primeras 24 horas delí nacimiento.

El propósito de este trabajo fue atraer atención sobre la circun­
ferencia del brazo como un posible índice del estado de "madurez” al 
nacer y correlacionar este parámetro con los otros tres y con factores 
maternos.

El coeficiente de correlación más alto se encontró entre peso y 
circunferencia del tórax, seguido por peso y circunferencia del brazo. 
Por este motivo se intentó hallar una ecuación que permitiera calcular 
el peso al nacer a partir de las circunferencias del tórax y del brazo. 
Sin embargo la exactitud de este cálculo fue baja (con un error stan­
dard de 190 gms.). Este método se consideró pues inadecuado para es­
timar el peso al nacer pero sugiere la posibilidad de identificar niños 
en peligro usando otros índices en vez de el. peso.
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