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Abstract 

 Background: It is estimated by WHO that 87% of the Indian pregnant women are anaemic and it is 
significantly high in third trimester of pregnancy.  Aim: To correlate the maternal haemoglobin levels in 
third trimester expectant pregnant women to cord blood haemoglobin levels and cord blood reticulocyte 
count. Material and Methods: After obtaining ethical clearance and with informed consent the subjects 
were recruited based on various inclusion and exclusion criteria from a medical college hospital in Kolar. 
One hundred healthy third trimester gestational expectant mothers in labour were selected.  Results: De-
scriptive statistical analysis was carried out on this data. The level of significance was fixed at p<0.01. To 
estimate the relationship quantitatively between three variables, maternal haemoglobin, cord blood haemo-
globin and cord blood reticulocyte count, Pearson’s correlation co-efficient was estimated. Conclusions are 
drawn based on the outcome of this statistical treatment. Conclusions:  1. There is significant correlation 
between maternal haemoglobin level and cord blood haemoglobin level. 2. There is a correlation between 
maternal haemoglobin and foetal cord blood reticulocyte count but significant.  
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Introduction 
 
Anaemia is a global health problem affecting both 
developing and developed countries. [1] It is estimat-
ed by WHO that 87% of the Indian pregnant women 
are anaemic and it is significantly high in third tri-
mester of pregnancy.  Interestingly, anaemia in 
pregnant women has multiple effects on pregnancy 
and foetal growth. As per WHO, anaemia is consid-
ered to exist when haemoglobin level is below 
11gm/dl in pregnant women.[2] Anaemia in preg-
nant women has deleterious effects on pregnancy 
and foetal growth due to micronutrient related is-
sues also occur in the third trimester.[3] The reticu-
locyte count is one of the most common  haemato-
logical tests to monitor the treatment of  different 
types of anaemia and to determine  the bone  mar-
row  function.[4] The Reticulocyte Maturity  Index 

increased gradually from 2 trimester of pregnancy 
and peaked in  third trimester.[5] A previous study 
on foetal hematologic parameters has shown a sig-
nificant relationship with gestational age and re-
vealed  that in term infants the reticulocyte count 
and haemoglobin content decreased significantly as 
the gestational age increased.[6] Reticulocytes are 
non-nucleated immature red blood cells in periph-
eral blood, containing residual RNA.[7] The manual 
method for reticulocyte counts is the most com-
monly based on microscopic observation of residu-
al ribosomal RNA  by supravital staining.[8] The ob-
jective of the study is to  correlate the maternal hae-
moglobin levels in third trimester expectant preg-
nant women to cord blood haemoglobin levels and 
cord blood reticulocyte count.  
  
Material and Methods 
 
 Hundred pregnant women admitted for 
labour in a medical college hospital at Kolar were 
studied after obtaining  informed consent and insti-
tutional ethical clearance. During vaginal delivery in 
the labour room the foetal cord blood samples were 
collected before the placenta was delivered. Women 
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with a known history or detected during pregnancy  
of diabetes, hypertension, thyroid diseases, TB and 
obesity were not  included for the study. The hae-
moglobin values  of  the mothers of the third  tri-
mester  recorded in  the antenatal card were con-
sidered for cowrrelation with the cord  blood hemo-
globin and cord blood reticulocyte count. The he-
moglobin levels of <11 gms% of the  mother  was 
categorized as   anaemia.  Pearson’s correlation co-
efficient was estimated to find the relationship be-
tween these three  variables. p<0.01 was consid-
ered to be significant statistically.  
 
Results  
 
 There is significant correlation between 
maternal haemoglobin levels and foetal cord blood 
haemoglobin levels. As the maternal haemoglobin 
levels increases, cord blood haemoglobin levels also 
increases. Two tailed Pearson’s test showed signifi-
cant correlation of .000 (p<0.01).  
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Discussion  
 
 There is a correlation between  maternal  Hb 

levels at 3rd  trimester of pregnancy and foetl cord Hb 

levels and reticulocyte counts. Anaemia in pregnant 
women and is a major cause of maternal mortality.
[1] WHO recorded that anaemia was significantly 
high in the third trimester of pregnancy than in oth-
er two trimesters.[2] Also anaemia in pregnant 
women has multiple effects on pregnancy and foe-
tal growth and most of the micronutrient related 
issues occur in the third trimester.[3] The reticulo-
cyte count is one of the most common haematologi-
cal tests to classify and monitor the treatment of 
different types of anaemia, as well as to determine 
whether the bone marrow is functional.[4] Hence 
the study was  conducted to correlate  third tri-

Table 2. Correlation between maternal Hb level 
and foetal cord blood Hb  

Fig 1.  Scatter plot graph showing a positive corre-
lation between maternal Hb and  cord blood Hb. As 
the maternal Hb increases the cord blood Hb also 
increased. 

Fig 2.  Simple scatter plot graph shows correlation. 
As the maternal Hb increases the cord blood reticu-
locyte count increases (p=NS) 

Maternal groups 
  

Hb levels of 
mothers in             
3rd trimester
(mean ±  SD) 

Foetal cord  
blood Hb         
levels            
(mean ±  SD) 

Anaemia in 
 pregnancy 

 9.52 ± 1.02  15.13 ± 0.91 

(Hb <11gms%)   

No anaemia in 
pregnancy 

 12.60 ± 1.02  18.65 ± 1.92 

(Hb  ≥ 11gms%)   

Table  3. Pearson correlation between maternal 
Hb Level and  reticulocyte count  

Table 1. Distribution of maternal and foetal cord 

blood haemoglobin levels  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variable  r      p 

 Maternal Hb 0.068 0.50 

Variable r p 

Maternal Hb level 0.668 0.000 
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mester gestational haemoglobin levels with its out-
come as umbilical cord blood Haemoglobin levels 
and reticulocyte count, which may be a part of in-
vestigation as early tool for detecting and prevent-
ing   foetal morbity and mortality due to anaemia.  
However our study is a correlative study, relating 
reticulocyte count and haemoglobin levels  of foetal 
cord blood  with that of maternal haemoglobin lev-
els during labour(3rd trimester) which shows with  
increased level of maternal haemoglobin levels 
there is increased foetal haemoglobin levels also. 

Our study also states that as the increase in mater-
nal haemoglobin, there is increase in cord blood 
reticulocyte count. The reason predicted may be 
that in more severe anaemia, the maturation time of 
reticulocytes in the medulla decreases and an in-
creased number of immature reticulocytes are re-
leased into the peripheral blood.   
 
 The reticulocytes will remain more than 48 
hours in the peripheral blood until they turn into 
red blood cells and therefore the immature reticulo-
cyte count in the peripheral blood will be higher.[9] 
Hence we believe that the increase of immatured 
reticulocytes may be due to decreased maternal 
hemoglobin.[8] And there are some plausible biologi-
cal mechanisms linking maternal anaemia to IUGR, 
low haemoglobin levels restrict oxygen circulation 
in the body creating an environment of oxidative 
stress or chronic hypoxia, which could then cause 
restriction of haemoglobin production. Another 
possible mechanism with iron deficiency anaemia is  
an increased production of norepinephrine, which 
then stimulates production of corticotropin-
releasing hormone and in turn possibly restricts  
foetal growth as well as foetal hemoglobin.[9] Mater-
nal anaemia also causes preterm delivery, low birth 
weight, intrauterine foetal death, neonatal death, 
maternal mortality and infant mortality.[10] IUGR 
has been linked to major morbidities such as hypo-
glycaemia, hypocalcaemia, low Apgar scores, birth 
asphyxia, hyperbilirubinemia, reduced immuno-
competence, lowered mental capacity, poor growth, 
and even morbidities well into adulthood.[9] Hence  
umbilical cord blood Haemoglobin levels and retic-
ulocyte count, can  be used as a part of investigation  
for detecting and preventing   foetal morbity and 
mortality due to anaemia.    
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