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Objective: To evaluate the accuracy of prediction of birth weights from body weights of newborns 
till six days after birth. Design: Prospective follow-up. Setting: Four villages near Hyderabad. 
Methods: Weights of 47 newborns were recorded daily from the day of birth for seven days. The 
birth weights were regressed on the weights of the babies taken on the 2nd day to the 7th day. 
Specificity and sensitivity of the predicted birth weights to arrive at the prevalence of low birth 
weight (LBW) were computed. Results: The co-efficient of determination (R-square) for between 
the days measurements decreased from 95% on the second day to 86% on seventh day with an 
increase in the standard error of the estimate from 84 g to 154 g. Based on the "predicted birth 
weights", the prevalence of LBW in the community was arrived at and compared with the actual 
observation. The sensitivity and specificity of these regression equations was high and ranged 
from 0.95 to 0.85 and 0.96 to 0.93, respectively. Conclusions: In situations where the birth 
weight cannot be recorded, weight of the baby taken within the first week after birth may be 
reliably utilized to assess the "birth weight", particularly in relation to categorization as LBW. 
This methodology can serve as a tool to monitor various developmental programs aimed at 
improving birth weights. 
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ATA available on birth weights in In-
dia or many developing countries is 

mostly hospital based, where only about 
twenty per cent of the total deliveries are 
conducted(l). However, the rest of eighty 
per cent deliveries are conducted by tradi-
tional birth attendants in rural homes. In 
such a situation, birth weights are generally 
not recorded. The health functionaries who 
can, if at all, record birth weights in the giv-
en situation cover about five thousand pop-
ulation. Hence, she will not be able to reach 
every home reporting a delivery on the 
same day. Therefore, recording of birth 
weights within 24 hours of delivery parti- 

cularly in rural areas is a difficult task. 

In India the prevalence of low birth 
weight is estimated to be between 30 to 
40%(2-6). Keeping in view, the fact that 
birth weight is one of the most important 
determinant of child survival, the National 
Health Policy has set a goal of bringing 
down the prevalence of low birth weight 
by 10% by 2000 AD(7). The Government of 
India is implementing several intervention 
programmes to improve pregnancy out-
come in order to lower the existing high 
prevalence of low birth weight (LBW), and 
the consequent high infant mortality rates 
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(IMR). Hence, the need to monitor the birth 
weights is being increasingly felt. 

Attempts have been made earlier to 
study the changes in weight and other 
anthropometric measurement(8,9) during 
early neonatal period mainly to assess the 
growth pattern and factors affecting 
growth. However, in this study an attempt 
has been made to predict birth weight from 
body weights of infants recorded on the 
subsequent 6 days after birth and arrive at 
the prevalence of low birth weight. 
Subjects and Methods 

Considering the operational feasibility 
for following-up of newborns for 7 consec-
utive days, a sample size of 50 was decided 
for this study. Due to loss to follow-up in 3 
babies, body weights of 47 infants born in 
four villages near Hyderabad were record-
ed. Thus all singleton, full term, normal 
home deliveries on whom birth weights 
were available within 24 hours of delivery, 
were considered for the study. Trained 
post-graduate investigators residing in the 
study area recorded the weights at their 
houses within 24 hours after delivery. Le-
ver actuated baby weighing scales 
(Chatillon Make) with an accuracy upto 20 
g were used. The regular standarization 

procedures were employed in training of 
the investigators to minimize the intra and 
inter investigator variations. The study was 
conducted during the months of May and 
June when temperature in the region 
ranged from 38 to 42° C. There were 24 
male and 23 female babies participating in 
the study. The birth weights ranged from 
1630 g to 3540 g and there were 20 babies 
weighing less than 2500 g at birth. Subse-
quently, the body weights of these infants 
were recorded every day at fixed time for 
the next 6 consecutive days. Six separate 
linear regression lines (y = a + bx + e) were 
fitted using SPSS/PC package to predict 
the birth weight, taking first day weight 
(birth weight) as dependent variable and 
subsequent six day weights as independent 
variable. Specificity and sensitivity of the 
"predicted" birth weights to calculate the 
prevalence of low births weight were ana-
lyzed. 

Results 

Results of the analysis (Table I) showed 
that the mean birth weights steadily re-
duced from 2528 g on the day one to 2505 g 
on day three and there after they gradually 
increased to 2647 g on day 7. Standard 
deviation of the body weights varied from 

TABLE I—Summary Statistics of Regression Analysis to Predict Birth Weight 
 

Birth weight(g) Day of 
weigh

t 
record 

Mean SD 

Intercept 
coefficient 

Regression R2 
(%) 

Standard 
error of the 
estimate (g) 

95% confidence 
limits for 
prediction of 
birth weight(g) 

1 2528 406.8 — — —   
2 2428 391.7 1.1224 1.0169 95.6 84.0 2359-2697 
3 2505 391.3 6.178 1.0065 94.0 103.0 2321-2735 
4 2541 394.2 13.907 0.989 92.0 117.0 2293-2763 
5 2584 404.1 77.67 0.948 89.0 138.0 2251-2805 
6 2618 409.5 76.06 0.937 88.0 137.0 2253-2803 
7 2647 419.3 145.85 0.899 86.0 154.0 2218-2837
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391 g to 419 g. The co-efficients of determi-
nation (R2) steadily decreased from 95% on 
the second day to 86% on the seventh day 
and the standard error of the estimate 
steadily increased from 84 g to 154 g. 

The sensitivity and specificity of each of 
these regression equations was calculated 
by comparing the "estimated birth weight" 
of each infant with that actually recorded 
on its day of birth. Infants are classified as 
either 'normal' or 'low' birth weight using 
2500 g as the cut-off level. 

The results presented in Table II show 
higher levels of sensitivity (0.85-0.95) and 
specificity (0.93 to 0.96) thereby demon-
strating the usefulness of the regression 
equations. A decreasing trend in these lev-
els with age of the infant is in line with the 
increase in the SE of the estimates. The re-
gression model was tested using analysis of 
variance technique taking birth weight as 
dependent variable and subsequent days 
body weights, one at a time, as indepen-
dent variable. The F value obtained was 
1044.8 which is highly significant. The 
power of regression model was tested us-
ing power of F test (random model)(10). 
The power of the test observed was 0.99 for 
second day weight and 0.98 for the seventh 
day weight. Therefore, it can be stated that 
the efficiency to predict birth weight from 
the subsequent days' weight using the re- 

TABLE II-Specificity and sensitivity of regression 
equation in predicting low birth weight 

 

Day of birth Sensitivity Specificity 
weight   

2nd day 0.95 0.96 
3rd day 0.90 0.96 
4th day 0.85 0.93 
5th day 0.95 0.96 
6th day 0.85 0.96 
7th day 0.95 0.93 

 

gression model was high and the sample 
size in the present study is adequate 
enough to draw the conclusions. 

Discussion 

The present exercise clearly demon-
strates that in situations where birth weight 
cannot be taken, one can make use of the 
data on weights of infants taken within 
seven days after birth. Hence, the peripher-
al health workers can record the weights of 
infants (within 7 days) and 'advise' accord-
ingly the family in taking appropriate care 
of the baby, particularly, if it happens to 
be a high risk baby of LBW category. Since 
it is mandatory to record birth weights of 
all the infants by the Anganwadi workers 
in the ICDS programme (likely to be ex-
panded to cover the entire country) this 
methodology can be gainfully employed to 
fill in gaps of information on birth weight, 
wherever needed. Since one of the aims of 
many developmental programmes is to 
lower the prevalence of low birth weights 
in the country, this methodology can be 
gainfully employed as a tool to monitor or 
evaluate such programmes. 

The methodology or the model suggest-
ed to predict birth weights may hold good 
for  a  c l imat ic  area comparable  to  
Hyderabad. However, for areas of ex-
tremes of climate, the exercise may have to 
be repeated to arrive at the slopes of the re-
gression before employing the methodolo-
gy. Further, since the study pertains only to 
term newborns, similar studies may be re-
quired in preterms. 

In conclusion, birth weights of rural 
home delivered newborns can be predicted 
from body weights of babies recorded 
within one week of delivery to estimate the 
prevalence of low birth weights, identify at 
risk children and monitor ongoing devel-
opmental and supplementary feeding 
programmes for pregnant women. 
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