
The International Journal of Indian Psychology  
ISSN 2348-5396 (e) | ISSN: 2349-3429 (p) 
Volume 4, Issue 1, No. 77, DIP: 18.01.078/20160401 
ISBN: 978-1-365-51571-2 
http://www.ijip.in  |   October-December, 2016 

 

 

© 2016 N Singh, P Talikoti, M Agarwal; licensee IJIP. This is an Open Access Research distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits 
unrestricted use, distribution, and reproduction in any Medium, provided the original work is properly cited. 

Birth Weight of Newborn In Relation To Maternal Weight Gain and 

Hemoglobin Level 

Dr. Nainy Singh1*, Prof (Mrs) Pooja Talikoti2, Dr. Meenakshi Agarwal3 

ABSTRACT 
Adolescent nutrition is therefore important for supporting the physical growth of the body and 
for preventing future health problems. For many adolescents, inadequate quality and quantity of 
food are the prime determinates of nutrition problems. Micronutrient malnutrition and chronic 
energy deficiency resulting in thinness (low body mass index or BMI). The marriage of girls at 
young ages in India leads to teenage pregnancy and motherhood. Young women, who become 
pregnant and have child births, experience a number of health, social, economic, and emotional 
problems. For the present study, the hospital located at Sanganeri gate Jaipur (Mahila zila 
chikitsalya) was selected. Present study indicates that there is positive relation between BMI of 
respondents and birth weight of their newborns (p<0.05). Birth weight of the infant is directly 
related with maternal weight gain and BMI. In the present study 70% of the respondents were 
anemic.  Severe anemia was found to be 3%, which is a serious finding and this can lead to 
maternal and neonatal morbidity. Current study showing that, hemoglobin level of the 
respondents has direct impact on birth weight of new born. Babies of anemic mothers tend to be 
of LBW (p< 0.001). Adolescent girls as such suffer from mild to moderate anemia. Added to 
this, adolescent pregnancy can become a threat to her life. Hence, there is a need for educating 
adolescent girls on harmful effect of teenage pregnancy and also the importance of IFA 
supplementation, not only during adolescence but also in pregnancy. Thus, the findings show 
that the entire health and nutritional factors are inter-related.  
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Adolescence is the transition period between childhood and adulthood, a window of opportunity 
for the improvement of nutritional status and correcting poor nutritional practices. This is about 
the same period puberty sets in, typically between the ages of 10 and 13 years in girls. 
Adolescence is characterized by the growth spurt, a period in which growth is very fast. During 
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this time, physical changes affect the body's nutritional needs, while changes in one's lifestyle 
may affect eating habits and food choices. Adolescent nutrition is therefore important for 
supporting the physical growth of the body and for preventing future health problems. For many 
adolescents, inadequate quality and quantity of food are the prime determinates of nutrition 
problems. These conditions may be due to household food insecurity, intra household allocation 
of food that does not meet their full range of dietary needs, livelihoods insecurity and lack of 
nutrition knowledge. Micronutrient malnutrition and chronic energy deficiency resulting in 
thinness (low body mass index or BMI). BMI is a measure of thinness in adolescents and adults; 
it is equal to a person's weight in kilograms divided by height in meter2 or [kg/ (m)2] and stunting 
stem primarily from poor diet. Excessive physical activity patterns (e.g. heavy workloads and 
walking long distances) and infection may also contribute to under nutrition. 
 
In recent decades adolescent pregnancy has become an important health issue in a great number 
of countries, both developed and developing. However, pregnancy in adolescence is by no means 
a new phenomenon. In large region of the world, age at marriage has traditional been low in 
kinship based societies and economies. In such cases most of the girls married, soon after 
menarche, fertility was high, and consequently many children were born from adolescent 
mothers. 
 
The major problems related to adolescent pregnancy are the high incidence of health problems in 
the babies (low birth weight and prematurity) and the impact of the pregnancy and parenthood on 
the mother's educational and economic future.  
 
The marriage of girls at young ages in India leads to teenage pregnancy and motherhood. Young 
women, who become pregnant and have child births, experience a number of health, social, 
economic, and emotional problems. In addition to the relatively high level of pregnancy, there 
are complications among young mothers because of physiological immaturity; inexperience 
associated with child care practices also influences maternal and infant health. Moreover, an 
early start to childbearing greatly reduces the educational and employment opportunities of 
women and is associated with higher level of fertility.  
 
The increase in plasma volume and the subsequent decrease in hemoglobin concentration and 
hematocrit in normal pregnancy complicate the assessment of anemia. WHO defines the 
minimum hemoglobin concentration in normal pregnant women as 11.0 g/dl, the minimum 
hematocrit level is 0.31 g/dl.(1) In fact there are good seasons to set the minimum hemoglobin 
value somewhat lower than 11.0 g/dl because hemodilution in normal pregnancies may decrease 
this level to 10.4 g/d. Severe anemia is hemoglobin <7.0 g/dl.(2) 

 

Preterm birth (birth before 37 weeks) is a major cause of neonatal death and infant morbidity. 
Preterm births can be divided into two different groups. The first group comprises births that 
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have been preceded by various complications during pregnancy, such as pre-eclampsia, serious 
fetal growth retardation, placenta praevia, and abruptio placentae. Because of these 
complications, an indication exists to artificially terminate the pregnancy before a gestational age 
of 37 weeks; as a consequence the infant is born preterm. The second group of preterm births is 
those resulting from spontaneous preterm labor, resulting in preterm delivery. Neonatal 
morbidity here is primarily related to birth. This morbidity includes low birth weight (LBW), but 
also disease caused by the immaturity of various organs, especially the lungs. The morbidity is 
more serious if birth occurs at a gestational age of <33 weeks; life-preserving treatment 
necessitates intensive care, if available.(3) 

 
Objectives:  
1. To know the presence of nutritional anemia during pregnancy among the respondents. 

2. Correlate the birth weight of newborn with maternal weight gain and Hemoglobin level. 

 
METHODOLOGY 
Locale of the Study 
The hospital is at Sanganeri gate, caters to the patients living within the walled city of Jaipur and 
outside the walled city. For the present study, the hospital located at Sanganeri gate was selected, 
as majority of the hospital patients represent heterogeneous groups. 
 
Selection of the respondents 
Inclusive criteria: 17-19 years of age group. 

Exclusive criteria: Girls suffering from chronic diseases like coronary heart disease, renal 

disease, chronic hypertension, diabetes, multiple gestations, were excluded from the study. 

Considering the inclusive criteria, a total of 100 girls formed the final respondent. 

 
The lady doctor (gynecologist and obstetrician) was contacted and her O.P.D. days were attended 
by the researcher for the data collection. The selected doctor had O.P.D. for one day per week. 
The researcher attended the O.P.D. once in a week for a period of 10 months. On an average 2-3 
teenage pregnancies per week attended the O.P.D. Thus, the respondents were 8-9 per month and 
a total of 100 respondents formed the study group. 
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Tools for the data collection 
Table 1. Details of the selected variables 

S. No. Variable Tools used to measure variable 
1. Nutritional assessment 

(a) Height 
(b) Weight 
(c) BMI 

 
Microtoise heightometer 
Calibrated libra bathroom scale 
Standard formula 

2. Nutritional problems and 
complications during pregnancy 

Case file/records maintained at the 
hospital. 

3. Outcome of the pregnancy in terms 
of birth weight of new born 

Hospital records 

 
Procedure to Measure the Variables 
Nutritional Assessment 
(a)  Height:  Microtoise heightometer with the sensitivity of 0.1 cm was used to record 
height. The subject was made to stand below the instrument with heels, buttocks, shoulders and 
back of head touching the wall and arms hanging at the sides. The head of the subject was 
positioned at the Frankfurt plane. The head piece was lowered till it made contact with the head, 
and the height was recorded directly to the nearest completed unit.(4) 
(b)  Weight: Calibrated libra bathroom scale with 500 grams sensitivity was used to record 
the weight. The subject was weighed with minimum clothing. The subject was made to stand 
bare feet straight in the centre of the machine platform without any support and weight was 
recorded to the nearest completed unit. (4) 
(c)  BMI:  BMI was calculated by using the following formula: 
Weight (kg) 
Height (mt)2 
Weight in kg divided by height (mt)2..(4) 
 
Interpretation of BMI:  The BMI was calculated as per the following nutritional grade.  
• Hemoglobin estimation:  Hemoglobin estimation was done by the Sahli’s method, 
where the subjects were classified according to severity of anemia. 
 
Birth weight is an important indicator of a child's vulnerability to the risk of childhood illness 
and chances of survival. Children whose birth weight is less than 2.5 kilograms, or children 
reported to be 'very small' or 'smaller than average' are considered to have a higher than average 
risk of early childhood death. Maternal nutrition is one of the important factors in the outcome of 
pregnancy in terms of birth weight. Hence, in the present study one of the objectives was to 
record the birth weight of the new born. The weights of the new born was collected from the 
hospital records and were further classified into low birth weight, having less than 2.5 kg and 
normal weight i.e. 2.5 kilograms or more than 2.5 kilograms. 
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RESULTS AND DISCUSSION 
The collected data was tabulated and the results obtained are presented under the following table.  
Table 2.  Anthropometric measurements of the respondents (N=100) 

Age (17-19) years Height (cm) 
Mean±SD 

Weight (kg) 
Mean±SD 

BMI 
Mean±SD 

Observed value 155.55±3.24 50.31±8.70 *19.53±2.42 
*BMI of the respondents in their 2nd or 3rd   trimester. 
 
Anthropometric measurement: In the present study two indicators of nutritional status were 
taken i.e. height and BMI. The height is an outcome of several factors, including nutrition during 
childhood. Women's height can be used to identify women at risk of having a difficult delivery, 
since small stature is often related to small size of pelvis. The risk of having a baby with a low 
birth weight is also higher for mothers who are short. The cutoff point for height, below which a 
woman can be identified at risk, is 145 cm. In the present study all the respondents had mean 
height of 155.55 cm ±3.24. 
 
The height and weight measurements are used to calculate the BMI. The BMI is defined as 
weight in Kg's divided by height in meter2 (kg/m2). A cutoff value 18.5 is used to defined 
thinness or acute under nutrition in non pregnant females. In the present study though the BMI 
has been calculated, but comparative study could not be done, because standard BMI in different 
trimesters of adolescent pregnancies for Indian adolescent girls is not available. However, one of 
the striking features is that as per National Academy of Science (NAS, 1990).(5) standards for 
pre-pregnancy less than 19.5 are considered as low BMI. In the present study the mean BMI was 
19.53±-2.42, in their 2nd /3rd trimester. This clearly shows that these adolescent girls had a very 
low BMI prior to pregnancy. Thus the respondents in the present study had chronic energy 
deficiency and higher prevalence of nutritional deficiencies.  
 
Table 3: Relation between BMI and birth weight of the newborn 

Mean birth weight 
of newborn  

Mean BMI Pearson 
Correlation (r) 

p value  

2.6±0.35 19.53±2.42 0.375 0.001 
 
Present study indicates that there is positive relation between BMI of respondents and birth 
weight of their newborns (p<0.05). Birth weight of the infant is directly related with maternal 
weight gain and BMI (6). Among the maternal factors: maternal malnutrition including maternal 
weight (<45kg) maternal height (<145cm) and BMI (< 18.5) were significantly associated with 
IUGR. (7) (8)(9)(10) 
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Table4: Percent distribution of respondents according to Hemoglobin level (N=100) 
Grade Hb level(gm/dl) Percentage 
Normal  >11 30% 
Mild 9-10.9 37% 
Moderate 7.1-8.9 30% 
Severe <7 3% 

(Source: WHO, 2000) 
 

 
In the present study 70% of the respondents were anemic although they regularly collected IFA 
tablets given at the antenatal clinic. This reflects that, just distribution of IFA tablets is not 
enough, and promotion of IFA tablets consumption should be encouraged. Moreover, severe 
anemia was found to be 3%, which is a serious finding and this can lead to maternal and neonatal 
morbidity.  
 
Table 5: Relation between hemoglobin and birth weight of the new born 

Mean birth weight of 
newborn 

Mean 
hemoglobin  

Pearson 
correlation (r)  

p value  

2.6±0.35 9.90±1.36 0.401 0.001 
 
Current study showing that, hemoglobin level of the respondents has direct impact on birth 
weight of new born. Babies of anemic mothers tend to be of LBW (p< 0.001). Among teenagers 
anemia was found to be a significant health problem (11).The prevalence of anemia was quite high 
in teenage pregnancy (12)(13)(14). In India, anemia is directly responsible for 40 percent of maternal 
deaths; maternal anemia is associated with poor intrauterine growth and increased risk of preterm 
births and low birth weights (8). Anemia was the major indirect cause of maternal mortality.(16)         
 

Percent distribution of respondents according to Hemoglobin level 

30%
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Adolescent girls as such suffer from mild to moderate anemia. Added to this, adolescent 
pregnancy can become a threat to her life. Hence, there is a need for educating adolescent girls 
on harmful effect of teenage pregnancy and also the importance of IFA supplementation, not 
only during adolescence but also in pregnancy. 
 
Thus, the findings show that the entire health and nutritional factors are inter-related. Good 
maternal nutrition coupled with regular ANCs, practicing the health and nutritional advice, good 
weight gain during pregnancy and institutional delivery, in a way can lead to healthy pregnancy 
and a healthy / normal weight new born. Two or more ANC had significantly lesser number of 
perinatal deaths as compared to those with one or no ANC. (17) Improving the general health and 
nutrition of the girl child, increasing the age of marriage and subsequent childbearing along with 
timely and quality ante-natal care reduces the incidence of anemia, PIH, IUGR, fetal loss and 
LBW babies. (18)  

 

CONCLUSION 
Present study clearly reflects that a teenage pregnancy not only results in low birth weight baby, 
but increased tendency for caesarean section. Hence, there is a need for discouraging the teenage 
pregnancy through education. Further, there is urgent need for educating the girls on health and 
nutrition, preparing them for the ideal age of marriage and having first child. Along with the 
health care (ANC’s), nutritional care is also important (maternal nutrition). Both health and 
nutritional care become complementary to each other, which can result in healthy pregnancy and 
its outcome. 
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