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 Introduction 
 he incidence of low birth weight is different in place 
to place. In Western Europe and North America fewer 

than 10% of all infants weigh less than 2500 gm at birth. 
They constitute more than 50% of all death during the first 
week of life and those who survive have a greater than 
average chance of physical or mental handicap despite the 
high standard of pediatric care (1). Situation in developing 
countries is much more unfavorable. In Bangladesh 
prevalence of low-birth weight is much higher, ranging 
from 32% to 47% (2,3,4). Here, majority (>80%) of the 
people live in rural areas where illiteracy and poverty are 

widely prevalent and health service facility even for 
neonate is unsatisfactory. In this country, 75% deliveries 
are conducted in rural community mainly by birth 
attunements or by relatives (5). 
       Birth weight is an important indicator of survival and 
future health of the child. It is the most important 
determinant with which the baby adjusts itself to its 
surroundings. Birth weight is the most important factor 
that determines the ability of the infant to cope with its 
new environment and to develop normally (6).Low birth 
weight is associated with high neonatal morbidity and 
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Background: Birth weight is an important indicator of neonatal health. Incidence of low birth weight infants in 
developing country like Bangladesh is high. Deliveries as 75% are conducted in rural community mainly by 
Traditional Birth Attendants or by relatives. Facility of birth weight recording is not existent. To overcome the 
problem of weight recording, it was justified to find out other simple measurements that could be used as 
substitute of weighing babies. Aim of the study was to examine the validity of anthropometric measurements as 
a screening method of low birth weight babies.  
Material & Methods: A cross sectional analytical study was conducted on 560 newborns over a period of 18 
months in 2000-2001 in Dhaka city. Mid-arm circumference, length, head circumference, chest circumference, 
abdominal girth and calf circumference were considered.  
Results: A significant correlation was observed for birth weight with all other anthropometrical parameters 
(P<0.001). However, there was a higher correlation (r=0.946) between birth weight and mid-arm circumference. 
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. Cut-off values for all 
other parameters to screen neonates categorically were observed. Regression analysis of birth weight on all 
other parameters was seen. 
Conclusion: The work concluded that anthropometric parameters might be a valid alternative method in 
screening low birth weight infants.  
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mortality (7). Recording of birth weight is universal in 
developed countries whereas it is almost nonexistent 
specially in rural community of developing country like 
Bangladesh. Important reasons for not to weigh the babies 
in rural areas are lack of ignorance of weighing the baby, 
confinement of mother and baby after delivery restrict the 
outsider to weigh the baby, taboos of not to weigh the 
baby. Weighing scale is expensive and not easy to keep in 
the delivery kit or to carry from door to door by the birth 
attendants. Lack of feasibility of having a weighing scale 
within the delivery kits in rural areas is also important 
factor of not to weigh the baby (8). Measurement of birth 
weight is important for monitoring growth of the child.  
 

         The 34th World Health Assembly in 1981 
recommended it to be one of the 12 global indicators for 
monitoring of health of the community (9). Unfortunately, 
although low birth weight is an up most problem in this 
country, facility of weight recording is non-existing till 
today in rural Bangladesh. The only rough measure 
available is ‘eye estimation’, which is very subjective and 
open for controversy. It is time honored demand that an 
alternative means has to be developed to pick-up low birth 
weight infants. It is assumed that some measurements of 
newborns e.g. mid-arm circumference, calf circumference, 
head circumference, chest circumference, abdominal girth 
and length on newborns can be measured easily. If any of 
these parameters is proved to have good correlation with 
birth weight, it may be used to infer weight of baby. 
Moreover, hopefully barriers on taking birth weight will 
not existent during taking such anthropometric parameters. 
This study was conducted to find out which of these 
parameters correlate more closely to birth-weight and to 
see the cut-off values of parameters those should be used 
to identify and categorize low birth weight babies in 
community.  
 

 Material & Methods 
Five hundred and sixty live born infants from three 
different hospitals of Dhaka city from 1st July 2000 to 25th 
December 2001 constituted study population. Informed 
 
 
 
 
 
 
 
 
 
 

informed consent was taken from mothers or legal 
guardians before data collection. Babies with major 
congenital malformation, caput succedaneum, gross cephal 
hematoma, seriously ill and twin were excluded. Babies of 
mothers having serious obstetrical or medical problem or 
diabetes were excluded from the study. A simple proforma 
was used as research instrument. A sensitive modified 
weighing scale, an infantometer and a measuring tape were 
used as research equipments. 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 
xiphisternum and below the inferior angle of scapula.  
 

Table-1: Shows overall findings of anthropometrical parameters 
of babies by sex (Mean ± SD) 
 

Anthropometrical 
Parameters  

Gender 

Male Female 

Weight (g)                      
Length (cm)        
Mid-arm circumf. (cm) 
Head circumf. (cm) 
Chest circumf. (cm) 
Abdominal girth (cm) 
Calf circumf. (cm)         

2538 ± 635 
48.3 ± 3.4 
9.0 ± 1.3 
32.9 ± 2.3 
30.3 ± 3.0 
27.8 ± 2.8 
10.1 ± 1.3 

2472 ± 508 
47.9 ± 2.6 
9.0 ± 1.1 
32.7 ± 1.8 
30.1 ± 2.5 
27.6 ± 2.4 
10.1 ± 1.1 

 
        Abdominal girth (AG) at the level of 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 olicranon 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 stastics were used for 
determination of critical limit, sensitivity, specificity, 
linear regression and correlation coefficient of different 
anthropometrical measurements in relation to birth weight. 
A p value of 0.05 was taken as level of significance. 
 

 
 
 
 
 
 
 
 
 

Variables Birth 
Weight (g) 

Length 
(cm) 

Head 
Circum 

Mid-Arm 
Circum 

Chest 
Circum 

Abdominal 
Girth 

Calf 
Circum 

Birth weight (gm)  
Length (cm)            
Head circum  
Mid-arm circum  
Chest circum (cm) 
Abd. girth(cm) 
Calf  circum (cm) 

- 
0.885 
0.879 
0.956 
0.944 
0.908 
0.946 

0.885 
- 

0.853 
0.816 
0.840 
0.779 
0.803 

0.879 
0.853 

- 
0.821 
0.844 
0.794 
0.813 

0.956 
0.816 
0.821 

- 
0.911 
0.883 
0.955 

0.944 
0.840 
0.844 
0.911 

- 
0.869 
0.901 

0.908 
0.779 
0.794 
0.883 
0.905 

- 
0.869 

0.946 
0.803 
0.813 
0.955 
0.901 
0.869 

- 

Table-2: Correlation coefficient(r) between anthropometrical variables of newborns (P value has lower significance than 0,001 for all)  
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BW Length Head CF Mid-arm CF 
 <48.6† ≥48.6 <33.2♦ ≥33.2 <9* ≥9 
>2500 
 

≥2500 
113 

 

49 
44 

 

250 
125 

 

47 
32 

 

252 
151 

 

8 
6 

 

291 
 <46.4† ≥46.4 <31.5♦♦ ≥31.5 <8** ≥8 
<2000 
 

≥2000 
66 

 

22 
10 

 

135 
62 

 

14 
16 

 

135 
72 

 

14 
4 

 

143 
 <42 ≥42 <29 ≥29 <6.8 ≥6.8 
<1500 
 

≥1500 
20 

 

6 
8 

 

70 
22 

 

4 
6 

 

72 
24 

 

4 
4 

 

72 
Table-3: Identification of weight of newborns by length, head 
circumference and mid-arm circumference of babies. Specificity 
(%):83.6†,86††,92.1;84.3♦,86♦♦, 94.7; 97.3*, 91.1**, 94.7. 
Sensitivity(%):72†,81.6††,71.4; 79♦,86♦♦,78.6;96.2*,94.7**,85.7 
BW: Birth weight, CF: Circumferance. 
 

 Results 
        The mean gestational age was 37.9 weeks and the 
mean postnatal age of babies was 12.2 hours. The mean 
anthropometrical values and correlation coefficient 
between anthropometrical variables of neonates are given 
in Table-I and Table-II,respectively. Significant correlation 
(p<0.001) of birth weight was observed with all other 
parameters. However, highest correlation(r=0.946) was 
observed between birth weight and mid-arm 
circumference. A high significant correlation (r=0.879, 
p<0.001) was seen between birth weight and head 
circumference on newborn infant, as well (Table 1). 
 

BW Chest CF Abdominal G Calf CF 
 <30.6† ≥30.6 <28♦ ≥28 <10.3* ≥10.3 

>2500 
≥2500 

135 
47 

22 
252 

115 
42 

42 
257 

144 
49 

13 
250 

 <28†† ≥28 <26.5♦♦ ≥26.5 <9.2** ≥9.2 
<2000 
≥2000 

64 
10 

12 
147 

60 
37 

16 
120 

66 
23 

10 
134 

 <25.4 ≥25.4 <23 ≥23 <8 ≥8 
<1500 
≥1500 

25 
10 

3 
66 

22 
8 

6 
68 

22 
5 

6 
71 

Table-4:  Identification of weight of newborns by chest, 
abdominal girth and calf circumference of infants. Specificity 
(%):86†, 84.2††, 89.3; 73.2♦,78.9♦♦ ,78.6; 91.7*, 86.8**, 78.6; 
Sensitivity(%): 84.9†, 93.6††, 86.8;   86♦, 76.4♦♦, 89.5; 83.6*, 
85.4**, 93.4; BW: Birth weight, CF: Circumferance. 
 

        For screening low birth weight (< 2500 gm) from its 
counterpart, a cut-off value for mid-arm circumference of 
<9 cm was observed. The critical limit of 9 cm had quite 
good sensitivity and specificity (table-III). Cut-off values 
for mid-arm circumference (MAC) to screen babies of 
<2000 gm and <1500 gm was also seen. The critical values 
of MAC for these types of neonates were 8 cm and 6.8 cm 
respectively with high sensitivity and specificity (table-III, 
Fig-1). The regression analysis of birth weight on mid-arm 
circumference was: birth weight = -1448.97±437.37 X 

mid-arm circumference (Fig-1). Cut-off points of other 
anthropometric parameters for all three categories babies 
were also observed. In all case, results showed quite good 
sensitivity and specificity (Table-III, IV & Figure-2 to 6). 
The highest validity in screening different categories of 
infants was observed on mid-arm circumference (Table-2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Discussion 
Weight, height (length), head circumference, mid-arm 
circumference, skin fold thickness, calf circumference etc. 
are used to assess the growth and body stature. Birth 

Figure-1: Regression line of birth weight on mid-arm circum 
ference. Corresponding values of mid-arm circumference for 
2500g, 2000g and 1500g. Birth weight= -1448.97+ (437.37 X 
mid-arm circumference). 

Figure-2: Regression line of birth weight on length. 
Corresponding values of length in cm for 2500g, 2000g and 
1500g. Birth weight = -5375.61+ (163.80 X length in cm). 
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weight is an index of nutritional status of community. 
Birth weight determines the ability of infants to adjust 
itself to its new environment (10). Significant correlation 
was observed between birth weight and other 
anthropometrical parameters in the present study. Birth 
weight and mid-arm circumference showed the highest 
correlation (r=0.946). Head circumference, chest 
circumference, abdominal girth and calf circumference 
showed highly significant (p<0.001) but slightly lower 
values. These findings were consistent with findings of 
Vaquera et al (10) who observed 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 (0.78). The present findings were 
similar to findings of some other works (11-14) but were 
not consistent to study conducted by researchers (15,16). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 

Different workers observed different cut-off values (17-
22). Many researchers pointed out the cut-off values of 
anthropometric parameters in different parts of the globe. 
Validity of cut-off points was high in all cases. Few 
workers worked on critical limit for screening babies 
weighing less than 2000 gm.  
         

        In this study, the critical limit of 8 cm showed the 
highest validity to screen babies weighing <2000 gm. 
Probably only one researcher18 known so far, screened out 
very low-birth weight (VLBW e.g. <1500 gm) neonate 
with critical limit of <6.1 cm for mid-arm circumference. 
In this work, the observed cut-off value for MAC to screen 
VLBW was 6.8 cm with highest validity followed by other 
anthropometric parameters. High morbidity and mortality 
in VLBW babies in the past might be the reason of giving 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure-3: Regression line of birth weight of head 
circumference. Corresponding values of head circumference in 
cm for 2500g, 2000g and 1500g. Birth weight = -5515.72 + 
(244.03 X head circumference) 

Figure-4: Regression line of birth weight of chest. 
Corresponding values of chest circumference in cm for 2500g, 
2000g and 1500g. Birth weight=-3304.1+(192.1 X chest 

  

Figure-5: Regression line of birth weight abdominal gift. 
Corresponding values of abdominal circumference in cm for 
2500g, 2000g and 1500g. Birth weight=-2931.52+ (195.83 X 
abdominal circumference)  

Figure-6: Regression line of birth weight on calf circumference. 
Corresponding values of calf  circumference in cm for 2500g, 
2000g and 1500g are shown. Birth weight=-1830.95+(426.67 X 
calf circumference)     
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less attention to screen out this category of newborn infant. 
But due to advancement of neonatal care, morbidity and 
mortality came down in this group of neonate. The present 
study showed cut-off value of 48.6 cm for length which 
can objectively screen out LBW babies in contrast to cut-
off value of 47.7 cm (21) and 44.6 cm (19) by other 
workers. Critical limits of 46.4 cm and 42 cm for length to 
screen out 2000 gm and 1500 gm babies were lacking in 
previous two works. A value of 32.2 cm for head 
circumference was found to screen LBW infant with high 
sensitivity in the present work. Though Vaquera MVD et 
al and Gupta V et al (17, 23)  found cut-off values at 32 cm 
and 32.2 cm for head circumference to screen LBW baby 
from its counterpart, other workers (19) found the value at 
higher level (33.9) than present work. In contrast to the 
earlier studies the present work showed critical limits of 
31.5 cm and 29 cm to screen 2000 gm and 1500gm babies. 
The critical point to screen LBW babies in case of chest 
circumference in present work (30.6 cm) was similar to 
other two works (17,22) .Cut-off values for other variables 
to screen babies categorically, were either similar or close 
to the present values. The observed marginal differences 
between these values were probably due to presence of 
confounding factors like geographical, ethnical and 
postnatal age variation between study groups. Another 
important aspect of the present work is the simple 
regression equation for each parameter. Birth weight can 
be calculated almost exactly from this simple equation. 
 

       The present study shows that simple anthropometrical 
measurements can be used as an alternative to the weight 
recording for identifying newborns with low-birth weight 
or very low-birth weight. Though MAC showed the 
highest validity in screening neonates categorically, cut-off 
values of all other parameters were valid statistically. It 
would be logical to assume that these variables would be 
useful in predicting neonatal outcome. It also would be 
rational to develop simple waterproof, flexible tape with 
appropriate cut-off points marking in separate colors into 
three zones, if developed, may serve the purpose reliably. 
Medical professionals including birth attendants can easily 
be provided with 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 infants. 
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