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 Background- Iron deficiency anaemia, being the most common nutritional  
disorder in the world, affects a l arge population of pregnant women in India.  
Low haemoglobin concentration not only is hazardous for the mother, it also 
poses a significant morbidity for the babies.  
Aim- This study was done to observ e the relationship between haemoglobin 
concentration in the third trimester of pregnancy in a group of women and 
they were followed up till the birth weight of the babies were recorded.  
Materials and method: A hospital-based cross sectional study was conducted 
among 100 pregnant women. Maternal Hemoglobin lev els during the third 
trimester (32-36 weeks) of pregnancy were measured by Cyanmet 
hemoglobin method. The patients were followed up and the weight of the 
babies were recorded immediately after birth.  
Results and observation: The number of low birth weight babies increased 
as the maternal haemoglobin concentration decreased. The number was  
highest in severe maternal anemia. The percentage of LBW babies was  
slightly more in non-anemic women than mildly anemic women.  
Conclusion: Maternal hemoglobin concentration was closely related to the 
birth weight of the baby. There is a need to closely observ e and correct the 
iron deficiency anemia in pregnant women. 
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INTRODUCTION 
Iron deficiency anaemia is the most common 

nutritional disorder in the world. It is estimated that in 
developing counties every second pregnant women is 
suffering from anaemia, mostly due to iron deficiency. 
Pregnancy considerably increases iron needs in the mother 
and her fetus. There is progressive hemodilution in the 
mother’s body which together with malnutrition leads to 
iron deficiency anaemia. It is estimated that almost twenty 
percent of maternal deaths are directly caused by anaemia 
and causes of another fifty percent of maternal deaths are 
associated with anemia in the world. 1About 30-40% of 
newborns from malnourished women will suffer from low 
birth weight compared to about 8-10% in normal 
population. 2  

Strong evidence exists in scientific literatures for 
an association between maternal hemoglobin 
concentration and birth weight of the baby. A study 
conducted in Karnataka in 2013 found that Mean birth 
weight of babies born to anemic mothers was marginally 
lower compared to that of babies born to nonanemic 
mothers and this difference was statistically significant.3 

Similarly there have been studies in other countries also 
which closely associates maternal haemoglobin 
concentration with the birth weight of the baby.4,5,6There 
are some interesting results too where high maternal 
haemoglobin have been shown to cause foetal 
morbidity.7Meta analysis of a number of studies have also 

been done in this regard.8This study was done to see the 
association between the two parameters in cases admitted 
in Assam Medical College and hospital, DIbrugarh, Assam. 
Anaemia 
Anaemia is defined as qualitative or quantitative deficiency 
of haemoglobin or red cells in circulation.9The quantitative 
displays include: decrease in the number of RBCs in an unit 
of blood, reduction of hemoglobin concentration, reduction 
of hematocrit, and change of a color index. Qualitative 
attributes of anemias include: presence of immature forms 
of erythrocytes, degenerative changes of erythrocytes and 
cells of pathological regeneration. Anaemia during 
pregnancy may be classified based on etiology as 
physiological anaemia of pregnancy, acquired anaemias 
like nutritional (most commonly iron deficiency anaemia), 
infestations like hookworm, haemorrhagic, bone marrow 
suppression, renal disease or genetic. Nutritional anaemia 
is the most common type of anaemia in India and it affects 
about 51.8% of women and 49.7% of pregnant women.10 
Maternal blood volume increases during pregnancy as 
adaptive mechanism and the RBC volume increases too but 
the increment is less than that of volume. So there is 
progressive hemodilution resulting in physiological 
anaemia or relative of pregnancy.11Concentrations decline 
during the first trimester, reaching their lowest point in the 
second trimester, and begin to rise again in the third 
trimester.12 

http://www.innovativejournal.in/�
http://innovativejournal.in/ijmhs/index.php/ijmhs�
mailto:gitartha.bordoloi@gmail.com�
http://dx.doi.org/10.15520/ijmhs.2017.vol7.iss1.153.�
http://dx.doi.org/10.15520/ijmhs.2017.vol7.iss1.153.�
http://dx.doi.org/10.15520/ijmhs.2017.vol7.iss1.153.�


Bordoloi/A Study On The Relationship Between Haemoglobin Concentration In Third Trimester Of Pregnancy And Birth Weight Of The Baby 

19 | P a g e  

This combined with the nutritional anaemia produces a 
serious health concern for the pregnant women of India. 
Classification  
WHO proposed the following classification to diagnose 
anaemia in pregnant women at sea lev el (g/dl)12: 

Low birth weight (LBW) is defined by the world health 
organization as weight at birth less than 2500 g.14 An 
Indian study in 2011 found that nearly 20% of new-borns 
in India are LBW.15 
Objective:  
To find any rel ation between the maternal hemoglobin 
concentration in third trimester of pregnancy with the 
birth weight of the baby. 
Materials and methods:  
Materials used: Photoelectric colorimeter and proper 
diluting fluid for Cy anmet hemoglobin method.  
INCLUSION CRITERIA: 100 apparently healthy pregnant 
women aged 18-30 years who attended Assam Medical 
College & Hospital, Dibrugarh for antenatal care and 
delivery in the period July 2012 to October 2012.  
Exclusion Criteria:  
1. Women with twin pregnancies. 
2. Women delivering infants with congenital 
malformations.  
3. Women with prior systemic diseases.  
4. IUD and Stillborns. 
Method: A hospital-based cross sectional study was 
conducted among 100 pregnant women. Maternal 
Hemoglobin levels during the third trimester (32-36 
weeks) of pregnancy were measured by Cyanmet 
hemoglobin method. The patients were followed up and the 
weight of the babies was recorded immediately after birth.  
Observation and Results: Haemoglobin concentration of 
the mother was plotted with birth weight of the baby in a 
scatter diagram and Pearson correlation coefficient was 
calculated. From that the P-v alue was also calculated. It was 
found that maternal hemoglobin concentration was closely 
related to the birth weight of the baby (Pearson Correlation 
value 0.69).  
Table 1: Classification of anaemia in pregnant women 

Non-anaemia Mild 
anaemia 

Moderate 
anaemia 

Severe 
anaemia 

11 or higher 10-10.9 7-9.9 <7 
ICMR (1989) defined the following haemoglobin levels for classification of 
anaemia13: 
Table 2: Anaemia classification (ICMR) 

Hb level Classification 
10-10.9 g/dl  Mild 

7-9.9 g/dl Moderate 
4-6.9 g/dl severe 

<4g/dl  Very severe 
Low birth weight 

Table 3: The results of the study in a nutshell 
 
 
 
 

Table 4: Distribution of birth weights of baby corresponding to 
hemoglobin concentration of the mother. 

Hb (g/dl) No. of women No. of LBW babies 
 6-6.9 1 1 
7-7.9 14 8 
8-8.9 30 4 
9-9.9 20 3 
10-10.9 13 1 
11-11.9 14 1 
12-12.9 8 1 

 

Figure 1: Distribution of birth weights of baby corresponding to 
hemoglobin concentration of the mother. 

 
From the abov e figure it can be analysed that moderately 
low maternal haemoglobin concentration was associated 
with an increased risk of low birth weight (<2500 g) babies 
(Relative risk being 5.1) than relatively high maternal 
haemoglobin concentration. In case of mild anaemia the 
incidence of low birth weight baby was low (12.7%).  
Figure 2: Table 4: Bar diagram showing birth weights 
of baby corresponding to hemoglobin concentration of 
the mother. 

 
Table 5: No. of women with different Hb levels and no. 
of low birth weight babies 

Hb level No. of 
women 

LBW 
babies 

Percentage 

>11 g/dl 22 2 9.1 
10-10.9 g/dl 13 1 7.7 
7-9.9 g/dl 64 15 23.4 
<7 g/dl 1 1 100 

From the above table, it is seen that non-anaemic 
others had slightly more chance of LBW babies than the 
mildly anaemic mothers. On the other hand percentage of 
LBW babies increased as  the women had progressively low 
hemoglobin concentration in third trimester of pregnancy. 
CONCLUSION  

Anaemia during pregnancy is not only harmful for 
the mother but also for the baby. This study confirms the 
prior observ ations that maternal hemoglobin in third 
trimester of pregnancy is positively correlated with the 
birth weight of the newborn.  
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