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Abstract 

 

Birth weight has been universally used as a measure of intrauterine growth, largely because 

of relative ease of its measurement and of its correlation with gestation.3. Weight is the most 

widely used single clinical indicator of growth. Fetal weight is the one single clinical factor of 

greatest interest to the neonatal pediatrician. All the singleton live born babies born in the 

hospital were examined with in 48 hours of birth. Gestational age was calculated by enquiring 

into 1st day of mothers last menstrual period and will be subsequently confirmed by New 

Ballard Score. Babies were weighed naked immediately after birth on lever actuated 

weighing scales to the nearest 50 g. The weighing machine was checked periodically by 

known standard weights. In the derived normogram based on birth weight and gestational age 

it was observed that there is a linear relationship of the birth weight with increasing 

gestational age. The birth weight increased linearly with the increasing gestational age upto 

39 weeks, after which it started declining. 
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Introduction 

 

It is one of the widely used anthropometric indicators of size at birth. It is the single clinical 

factor of greatest interest to the neonatal pediatrician. Birth weight in particular is strongly 

associated with fetal, neonatal and post natal mortality and with infant and childhood 

morbidity [1]. 

Birth weight has been universally used as a measure of intrauterine growth, largely because 

of relative ease of its measurement and of its correlation with gestation. Weight is the most 

widely used single clinical indicator of growth. Fetal weight is the one single clinical factor of 

greatest interest to the neonatal pediatrician [2]. 

Unfortunately, in our country where 80% of births occur at home and are conducted by 

traditional birth attendants or relations, where there is a paucity of weighing scales, recording 

of birth weight presents a major logistic problem. Also weight is the sum of fat and lean body 

tissue, so weight gain must represents the sum of increments of different body components 

including muscle skeleton adipose tissue and water. For these reasons it is a rather 
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nonspecific measure of growth. These factors have led to quest to alternative anthropometric 

parameters which could be utilized to quantitate fetal growth [3]. 

Increase in weight during fetal growth is most striking during the last two months of 

gestation. During the second half of the intrauterine life weight increases considerably, 

particularly during the last 2.5 months, when 50% of the full term weight is added. 

Birth weight has been the index most used for assessment of intrauterine growth. Weight is 

not an ideal measurement for evaluating growth: it is merely easier to measure, and the 

balances now available can do this to a precision of five grams. The weight gives an 

assessment of all the tissues together, and greater weight does not necessarily signify good 

growth: it may be achieved at the cost of liquid retention or fat deposition [4]. 

The evaluation of weight distribution at birth is more adequate when it is associated with 

gestational age, as has been widely done since Lubchenco published his intrauterine growth 

curves. Methodological differences and the prevalence of factors known to be associated with 

reduced birth weight may explain the large differences seen between this and other curves 

developed subsequently. 

 

Methodology 

Inclusion criteria 

 

All the singleton live born babies born in hospital were included in the study. 

 

Exclusion criteria 

 

1. All twin babies. 

2. Intra uterine deaths and still born babies. 

3. Babies with gross congenital anomalies. 

4. Babies born to mothers with condition likely to influence fetal growth i.e. hypertensive 

disorders of pregnancy, gestational diabetes mellitus, chronic infections and illnesses are 

excluded. 

5. Babies whose gestational age could not be accurately assessed i.e. >2 weeks difference 

between obstetrical and clinically assessed gestational age. 

 

All the singleton live born babies born in the hospital were examined with in 48 hours of 

birth. Gestational age was calculated by enquiring into 1st day of mothers last menstrual 

period and will be subsequently confirmed by New Ballard Score. If any disparity of more 

than 2 weeks between gestational age by enquiring LMP and by NBS, were excluded from 

the study. Their gestational ages ranged from 29 to 42 weeks. As there were few babies in 

less than 30 weeks gestation they were grouped together. 

 

Birth weight: Babies were weighed naked immediately after birth on lever actuated weighing 

scales to the nearest 50 g. The weighing machine was checked periodically by known 

standard weights. 

 

Results 

 

Table 1: Birth weight and Gestational energy 

 

Gestational age 

(wks) 

No. of 

subjects 
Mean 

Std. 

Deviation 
Mean-2SD 

Percentiles 
Mean + SD 

10th  50th  90th  

< "30 6 1516.67 157.06 1202.55 1250 1550 1700 1830.78 

31 8 1561.25 154.96 1251.33 1350 1545 1800 1871.17 

32 7 1535.71 226.78 1082.16 1200 1550 1900 1989.27 
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33 12 1804.17 160.20 1483.77 1550 1825 2000 2124.56 

34 30 1935.00 201.35 1532.29 1610 1975 2245 2337.71 

35 21 2054.76 248.45 1557.87 1900 2050 2250 2551.66 

 

36 46 2163.48 260.64 1642.19 1785 2250 2450 2684.76 

37 124 2537.90 268.11 2001.68 2225 2500 2850 3074.13 

38 235 2762.32 290.85 2180.63 2450 2750 3108 3344.01 

39 315 2919.42 310.26 2298.89 2500 2900 3300 3539.95 

40 437 3053.26 326.75 2399.76 2600 3050 3500 3706.77 

41 36 2869.89 367.86 2134.17 2400 2825 3465 3605.61 

42 7 2871.43 205.87 2459.70 2450 2900 3050 3283.16 

Overall 1284 2800.52 446.98 1906.56 2250 2800 3300 3694.48 

 

In the derived normogram based on birth weight and gestational age it was observed that 

there is a linear relationship of the birth weight with increasing gestational age. 

The birth weight increased linearly with the increasing gestational age upto 39 weeks, after 

which it started declining. 

Birth weight was correlated well with the gestational age. (r = 0.7 1, p<0.0001) 

The mean birth weight of the 1284 babies studied was 2800 g, with the standard deviation of 

446 g. 

 

 
 

Graph 1: Showing the normogram of birth weight with 10th, 50th, 90th percentiles and mean 

± 2SD 

 

Discussion 

 

Usually describe means and standard derivation or else percentiles of birth for each length of 

gestation. Most of them describe all birth irrespective of sex or parity or maternal size. Even 

when a sex difference is described it is usually ignored. For example Lubchenco 1963 noted 

that sex differences are small compared with the range of weights at any gestation. He 

described the uses of an overall standard only. 

Cross sectional dates on birth weight and gestational age at birth are commonly used to 

construct a longitudinal curve of fetal growth. There is no direct evidence that such a curve 



European Journal of Molecular & Clinical Medicine 

Volume 09, Issue 08, 2022 ISSN 2515-8260 

 
 
 
 
 

1198 
 

actually represents intrauterine growth. Nonetheless this hypothesis of a fetal growth curves 

well developed and widely accepted. Generally these curves are assumed to be representative 

of fetal growth and then a source of information about fetal development [5]. 

Scientific attention to fetal growth curves can be traced at least to 1952 when McKeown and 

Record plotted weight by gestational age for single and multiple births. Those authors 

interpreted the progressive flattening of each curve as an expression of retarded fetal growth, 

late in pregnancy. Such retardation is thought to occur as the fetus exhausts the support 

system of its intrauterine environment. In addition to this pattern with in each sets of births 

there is progressively earlier flattening from curve to curve as number of fetuses in the uterus 

increases. This observation led McKeown and Record to surmise that growth retardation is 

worsened by intrauterine crowding [6]. 

A second reference that is still in common use is based on the weight of 46703 singleton 

births in Aberdeen, Scotland, from 1948-1964. Its advantages over the earlier reference 

include a larger sample size, restriction to singleton births, fewer infants of unknown 

gestational age, and correction of uncertain gestational ages on the basis of available 

obstetrics information. It also provides separate references according to parity [7]. 

Perhaps the most widely used reference is that of Lubchenco et al. which is derived from 

single hospital and constructed from weights, lengths, and head circumference of 5635 live 

born Caucasian infants of white and Hispanic mothers of predominantly low socio economic 

status living at moderately high altitude near Denver, Colorado USA. Intra uterine weight 

curves in the form of percentile were first constructed by Lubchenco et al. multiple births 

were included, but infants with incompatible birth weight/gestational age, combinations were 

excluded. Gestational ages are based on LMP and reported to the nearest week. The appeal of 

this reference is two fold: the published graphs are easy for clinicians to use, and birth 

weight/ gestational age categories are related to neonatal mortality and long-term morbidity. 

Despite recognition that the curves are considerably lower than other references, because of 

the low socio economic status of the reference sample and the fetal growth-restricting effect 

of high altitude, they continue to be used by many clinicians and researchers [8]. 

Gruenwald developed a birth weight reference from singleton births in the late 1950s and 

early 1960s, based on a combination of data on 1232 surviving infants obtained in earlier 

study and on 12500 consecutive births at a single hospital in Baltimore, Maryland, USA. 

Estimation of gestational age was based on corrected LMP; the modest sample size results in 

few births at early gestational ages. Gruenwald was one of the first investigators to note the 

apparent bimodality of the birth weight distribution in preterm infants and to attribute this to 

errors in gestational age assessment based on LMP. He was able to smooth the reference 

curves for early gestational age by basing them on a predominant distribution at each 

gestational age, which suggested that the higher, second mode was the result of 

underestimation of true gestational age in a significant proportion of the births alleged to be 

preterm [9]. 

Ushers and McLean based their reference curves on live born, singleton white infants at a 

single hospital in Montreal. Gestational age to the nearest week was estimated on the basis of 

LMP. The sample size was only 300, and there was no separation of the sexes. Although 

consecutive births were used for higher gestational ages during a single year (1959), 

recruitment of subject continued for four additional years to in crease the numbers of infants 

born at low gestational age. Despite its very small sample size, this study has the advantage of 

including birth length, head and chest circumference; add a variety of proportionality indices 

and of relaying on a single trained observer using standardized measurement techniques [10]. 

Greg R. Alexander et al. conducted a study to develop a current national fetal growth curve 

that can be used as a common reference point by researchers to facilitate investigations of the 

predictors and consequences of small and large gestational age delivery. Their findings 

indicate that the prevalence of fetal growth restriction will vary markedly, depending on the 

fetal growth curve used. Furthermore, many previously published fetal growth curves no 

longer provide an update reference for describing the distribution of birth weight by 
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gestational age and for determining FGR that is consistent with the most live birth live data 

for the entire United States. 

 

Conclusion 

 

 The birth weight increased linearly with the increasing gestational age upto 39 weeks, 

after which it started declining. 

 Birth weight was correlated well with the gestational age. 
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