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Abstract

Background & Methods: The aim of the study is to study the correlation between Maternal
Anthropometry and Neonatal Anthropometry. New-born anthropometric (birth weight, length
at birth and circumference of chest and head) measurements were recorded within 24 hours of
birth and gestational age was calculated from history of maternal last menstrual period (LMP)
and antenatal Ultrasound. All new-born anthropometry were measured by standard
techniques.

Results: Correlation between maternal height and neonatal parameters. We observed a
statistically significant positive correlation of maternal height with birth weight (r=0.239;
p=0.017),head circumference (r=0.316, p=0.001) and chest circumference (r=0.218;
p=0.030). However, no significant correlation could be observed between maternal height
and neonatal height (p>0.05)

Conclusion: No significant correlation was found between maternal age and neonatal
anthropometry. Based upon the findings of our study, it could be concluded that maternal
nutritional status as observed by maternal weight and height, as well as parity has significant
impact on neonatal health and may help in predicting neonatal outcome. Birth weight of
neonate showed a significant positive correlation with maternal height and parity. Head
circumference and chest circumference of neonate also showed a significant positive
correlation with maternal weight and maternal height. We found no correlation between
neonatal length and maternal parameters.
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Introduction

Anthropometry is derived from a Greek word i.e. “Anthropos meaning man” and “meter
meaning measurements”.[1] According to WHO, anthropometry is single most portable,
inexpensive, easily applied, acceptable and non-invasive method for estimating the
composition of body. It helps in assessment of health and nutrition of the individual. It refers
to the measurement of the human individual for the purposes of understanding human
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physical variations.[2]

Nutritional status of neonates has received considerable attention particularly in developing
countries as it is associated with socioeconomic development of the country. Anthropometry
of neonate is probably the most important factor that affects the future, survival and quality of
life. In both developed and developing countries, birth weight is an important determinant of
neonatal mortality and morbidity. For these reasons birth weight has long been a subject of
clinical and epidemiological investigations and an area of public health interest.[3] Other
anthropometric measurements used in neonates include neonatal length at birth, head
circumference, chest circumference, upper segment and lower segment ratio, mid upper arm
circumference etc. Birth weight is the most commonly used anthropometric index.

Low birth weight neonates are susceptible to infection as they start their life with a
disadvantage.[4] Several researchers have attempted to identify suitable anthropometric
surrogates which are simple and reliable to identify low birth weight babies. Obese children
are at a risk of hypertension and/ or diabetes at later stages. Inadequate nutrition in
adolescence can potentially retard growth and sexual maturation, although these are likely
consequences of chronic malnutrition in infancy and childhood.[5] Because infant mortality
rates in developing countries are high, there has been a large amount of work on low birth
weight and studies of risk factors for low birth weight and intrauterine growth retardation
were a natural step forward. Low birth weight is linked adversely with morbidity and
mortality.[5]

Poor nutritional status of pregnant women is one of the most important contributory factor to
infant’s poor nutritional status. Maternal nutritional status influences infant’s birth weight.
The risk of foetal death is high in undernourished mother and those who survive may have
impaired immune function and may have increased risk of disease. The neonate of
undernourished mother may remain undernourished and may have low cognitive abilities,
reduced muscle strength and increased risk of infectious as well as non infectious disease in
later life.[6]

Assessment of maternal nutritional status relies on measures of stature and pre-pregnancy
weight (PPW). Maternal weight and height have been shown to be significant predictors of
birth weight. Maternal nutrition status during pregnancy has been considered an important
prognostic indicator of birth outcome.[7]

Material and Methods

Our study was conducted as a cross sectional study on a total of 100 neonates and their
respective mothers delivered at Shri Dada Dev Matri Avum Shishu Chikitsalaya, Dabri, New
Delhi during the study period of one year.

Inclusion criteria

1. Pregnant women with first visit in less than 13 weeks
2. Term pregnancy i.e. between 37 weeks to 40 weeks
3. Singleton pregnancy

4. Women of 21-40 years of age.

5. Normal physiological pregnancy

Exclusion criteria

1. Mothers having first visit after 13 weeks of gestation
2. Not having clear data of gestational week at registration
3. Preterm or post term pregnancy
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4. Twin pregnancy

5. High risk or complicated pregnancy i.e. any medical disease including but not limited
to diabetes, hypertension, asthma, tuberculosis.

Following delivery, neonatal examination was done. New-born anthropometric (birth weight,
length at birth and circumference of chest and head) measurements were recorded within 24
hours of birth and gestational age was calculated from history of maternal last menstrual
period (LMP) and antenatal Ultrasound. All new-born anthropometry were measured by
standard techniques.

Following neonatal parameters were recorded:

. Birth weight (in grams) -Birth weight was taken in a digital weighing machine
without clothing under radiant warmer. Weight was recorded to the nearest 10 gm placed on a
hard, flat surface.

. Length at birth (in centimetres)- New-born length was measured by infantometer with
accuracy to 0.1 cm placed on a hard and flat surface.
. Head and chest Circumference (in centimetres)- Head and chest circumference were

measured by a non-stretchable fibre tape with markings in millimetre division with accuracy
of 0.1 cm.

Result
Table 1: Distribution of mothers according to age
Age Groups Frequency Percentage
21-25yrs 60 60.0%
26 - 30 yrs 37 37.0%
>30 yrs 3 3.0%
Total 100 100%
Mean = SD 2534 £2.56
Range 21 -32

The mean age of females in our study was 25.34 & 2.56 years. Out of 100 mothers enrolled in
this study, majority belonged to age group of 21-25 years ( 60% ), 37 % were in age group 26-
30 years and 3 % were above 30 years.
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Table 2: Distribution of mothers according to parity

Parity Frequency Percentage
1 36 36.0%
2 52 52.0%
3 12 12.0%
Total 100 100%

In our study, majority of mothers were second gravida (52%),whereas 36 % were

primipara and 12 % were third gravida.

Table 3: Association between maternal weight and new-born anthropometric

parameters
Maternal weight
Neonatal p

45-50 Kg 50 - 55 Kg 55-60 Kg 60 - 65 Kg
parameters value

Mean + SD Mean + SD Mean £SD | Mean = SD
Weight 2.46 +0.12 2.91+0.46 2.77+0.38 2.66 +0.49 | 0.013
Length 48.22 +£0.63 49.74+1.73 49.61 £1.16 | 49.28+1.37 | 0.006
HC 33.19+0.48 33.91 +£1.38 34.06 £0.92 341+ 1.00 | 0.057
CC 30.47 £0.76 31.5+1.14 31.65+1.03 | 31.68+1.29 | 0.007

Above table reveals that maternal weight was significantly associated with neonate’s birth
weight, birth length and chest circumference (p<0.05). The neonate’s weight and length
increased with the increase in maternal weight, but as the maternal weight reaches overweight
category the baby weight decreases. The head circumference though increased with the
increase in maternal weight but the association was statistically insignificant (p>0.05).
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Table 4: Association between maternal parity and various new-born anthropometric

parameters
Parity
Neonatal
1 2 3 p value
parameters
Mean + SD Mean + SD Mean + SD
Weight 2.61 £0.39 2.77+0.39 3.05+0.52 0.005
Length 49.26 + 1.17 49.27 +£1.32 50.34+£1.98 0.041
HC 34.04 £ 0.94 33.74+£0.94 34.34 £ 1.67 0.139
CC 31.75+1.16 31.22+0.96 31.63 +£1.60 0.087

Above table revealed a statistically significant association of parity with neonate’s weight and
length (p<0.05) but the association was insignificant with head and chest circumference

(p>0.05).
Table 5: Correlation of maternal height with neonatal parameters
Neonatal Adjusted
R o) SE ANOVA P value
parameters R R2

Weight 0.239 0.057 0.048 0.415 5.952 0.017

Length 0.078 0.006 -0.004 1.392 0.594 0.443
HC 0.316 0.100 0.091 1.011 10.87 0.001
CC 0.218 0.047 0.038 1.117 4.880 0.030

Above table revealed correlation between maternal height and neonatal parameters.

We observed a statistically significant positive correlation of maternal height with

birth weight (r=0.239; p=0.017),head circumference (r=0.316, p=0.001) and chest

circumference (r=0.218; p=0.030). However, no significant correlation could be

observed between maternal height and neonatal height (p>0.05)
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Discussion

Nutritional and anthropometric status of mother as well as neonate has received considerable
attention particularly in developing countries. Nutritional status of neonate is an indicator of
socioeconomic development of the country. Low birth weight neonates are susceptible to
various infections and have been linked adversely with morbidity and mortality.[8] Maternal
nutritional status has significant bearing on neonatal outcome as it influences infant’s birth
weight, cognitive ability and risk of infectious and non-infectious disease in later life.[9]

In our study, ANOVA test was used to assess the mean neonatal anthropometric variables
among mothers belonging to different weight range. Pearson correlation was used to correlate
the increase/decrease of neonatal variables with increase in maternal weight. Mean weight
and length of neonate were significantly higher in mother with weight in the range of 50 to 55
kg. Thus lower maternal weight as well as higher maternal weight was significantly
associated with lower birth weight and length (p<0.05). Mean chest circumference increased
significantly with increase in mother weight (p<0.05). Though, mean head circumference was
also increasing with increase in maternal weight range but the difference was statistically
insignificant (p>0.05).

The findings of our study were supported by findings of Krishna C et al (2018) in which the
authors observed no significant correlation of maternal weight with neonate’s birth weight
and length (p>0.05).[10] Though our study documented significant correlation of maternal
weight with head circumference, the reference study documented no significant correlation of
maternal weight with head circumference (p>0.05).

Maternal age is an important determinant of health and well-being of neonate. Our study
documented that mean birth weight and length was significantly higher in neonates of mother
belonging to age range of 26 to 30 years (p<0.05) whereas mean chest circumference was
significantly higher in neonates of mother belonging to 21 to 25 years of age (p<0.05). Thus,
age has significant influence on fetal anthropometric measurements. However, on regression
analysis, we observed no significant correlation between maternal age and neonatal
anthropometric parameters. This could be attributed to reduction in neonatal weight and
length with younger as well as advanced maternal age.

Krishna C et al (2018) also documented no significant correlation between maternal age and
neonatal anthropometric parameters, supporting the findings of present study.[11]

Similar to present study, Kheir AE et al (2013) observed no significant association of
maternal age with neonatal weight, length or head circumference (p > 0.05).[12]

These findings were also concordant with the findings of Mitra S et al (2012) in which the
authors observed no significant correlation between maternal age and neonatal parameters
such as birth weight, length, head and chest circumference (p>0.05).[13-14]

Conclusion

Our study aimed to determine the correlation of neonatal anthropometry such as birth weight,

length, head circumference and chest circumference with maternal factors. The mean age of
mothers' was 25.34 + 2.56 years. Parity and birth weight showed a significant positive
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correlation (r=0.318; p=0.001). No significant correlation was found between maternal age
and neonatal anthropometry. Based upon the findings of our study, it could be concluded that
maternal nutritional status as observed by maternal weight and height, as well as parity has
significant impact on neonatal health and may help in predicting neonatal outcome. Birth
weight of neonate showed a significant positive correlation with maternal height and parity.
Head circumference and chest circumference of neonate also showed a significant positive
correlation with maternal weight and maternal height. We found no correlation between
neonatal length and maternal parameters.
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