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Abstract 
Introduction: A woman is most vulnerable at the postpartum period. About 50-70% of maternal deaths occur in the postpartum 

period, of which 45% deaths occur in the first 24 hours after delivery and more than two thirds during the first week. Between 

11-17% maternal deaths occur during child birth itself. There is a direct correlation between haemoglobin, haematocrit and red 

blood corpuscle values with the amount of blood loss. With increase in blood loss, the incidence of PPH will be more. 

Materials and Methods: 500 pregnant women of 18-35 years, undergoing vaginal delivery at Mc Gann teaching district 

hospital, Shivamogga were evaluated for hematological parameters (Hb, Hct, RBC) during their admission for delivery and on 

first postpartum day. The American College of Obstetrics and Gynecology defines PPH as a 10% change in haematocrit value 

between the labour admission and postpartum period. 

Results: There was reduction in the mean values of Hb, Hct, RBC and the results were statistically highly significant (p<0.001). 

The incidence of primary PPH was 14.8% as determined by 10% decrease in hematocrit level. 

Conclusion: Laboratory analysis of haematological parameters, being simple and accurate method, has to be followed, even 

during postpartum period, to assess, to take necessary measures and to prevent primary PPH and thereby decreasing the maternal 

morbidity and mortality. 
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Introduction 

 
The pregnancy in a woman’s life is a unique state 

in terms of desirable physiological changes and the 

exciting reversal of changes soon after the termination 

of pregnancy. It is considered essential to guarantee a 

good feto-maternal outcome, by attaining optimal 

anthropometric and haematological parameters.1 

Maternal mortality continues to be of increasing 

concern worldwide, the most important cause being 

primary PPH.2 Even in developed countries such as the 

United Kingdom, United States and France, severe PPH 

remains amongst the first two causes of maternal 

deaths. Worldwide, PPH accounts for about one-fourth 

of 500,000 women who die of pregnancy related 

morbidities.3  

India has a maternal mortality rate of 178/1,00,000 

live births estimated for the year 2012.4 Hemorrhage is 

the single most important cause of maternal deaths 

worldwide. Twenty-five percent of all maternal deaths 

are due to hemorrhage; the proportions ranges from 

<10% to nearly 60% in various countries.5 The 

American College of Obstetrics and Gynecology 

defines PPH as either a 10% change in haematocrit 

value between the labour admission and postpartum 

period or a need for erythrocyte transfusion.6  

There is a direct correlation between haemoglobin, 

haematocrit and red blood corpuscle values with the 

amount of blood loss. With the increase in blood loss, 

the incidence of PPH will be more. Visual estimation of 

blood loss has proven not to be a reliable method 

leading to a gross underestimation of primary PPH by 

up to 50%. The present study was undertaken to study 

the changes in blood parameters before and after 

normal vaginal delivery, and aid in optimal assessment 

and early diagnosis of primary postpartum 

haemorrhage. 

 

Aims and Objectives 

 
1. To evaluate RBC, Hb and Hct at the time of 

admission for delivery and on1st postpartum day 

(12-24hours of delivery). 

2. To compare the values obtained from them. 

3. To assess the incidence of primary PPH by 

analysing the results obtained. 

 

Materials and Methods 

 
Random sample of 500 pregnant females aged 

between 18-35 years undergoing vaginal delivery at Mc 

Gann Teaching District Hospital, Shivamogga were 

selected. Patient’s confidentiality was maintained for all 

women enrolled in the study. The informed consent was 

explained to the participants in their vernacular 

language and their questions were answered. Patients 

were screened for enrolment in the study using the 

inclusion and exclusion criteria.  

Inclusion criteria: 

1. Women in reproductive age groups of 18 to 35yrs. 
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2. Vaginal delivery. 

3. Singleton pregnancy.  

Exclusion criteria: 

1. Elective/emergency caesarean sections. 

2. PIH/pre-eclampsia. 

3. Instrumental deliveries. 

4. Prepartum Haemoglobin <8gm%. 

5. Placental abnormalities. 

Patient particulars, general physical examination 

including pulse rate, blood pressure, respiratory rate 

were recorded and systemic examination of 

cardiovascular, respiratory, alimentary and nervous 

systems was done. 5cc of venous blood sample was 

collected with aseptic precautions. Blood samples were 

taken during the time of their admission to labour ward 

(pre-delivery) and within 12-24hrs of 1st postpartum 

(post-delivery) day analysed in lab. Haemoglobin, 

Haematocrit, Red blood cell count were estimated using 

SYSMEX KX-21 Automated Hematology Analyser 

(Copyright © 1997-2000 by SYSMEX 

CORPORATION).  

 

Statistical Analysis 

Analysis of the data has been done by using 

descriptive statistics such as mean and standard 

deviation and inferential statistics using the paired t- 

test. Data entry, analysis and preparation of charts and 

graphs was carried out using Microsoft Office Excel 

2007. All values are presented as Mean ± Standard 

Deviation (Mean ± SD). Comparison of mean values of 

parameters between pre-delivery and on 1st postpartum 

day was done by paired 't' test. 

1. p Value > 0.05 is taken as not significant.  

2. p Value < 0.05 is taken as significant. 

3. p Value < 0.01 is taken as highly significant. 

4. p Value < 0.001 is taken as very highly significant. 

 

Results 

 
Table 1 shows the mean and standard deviation of 

Hb during pre-delivery and on 1st postpartum day, and p 

value of paired ‘t’ test. The mean ± SD of pre-delivery 

Hb was found to be 11.5 ± 1.4gm% and of 1st 

postpartum day was 10.4 ± 1.3gm%. This difference 

was statistically highly significant. (p < 0.0001) 

Table 2 shows the mean and standard deviation of 

Hct during pre-delivery and on 1st postpartum day, and 

p value of paired ‘t’ test. The mean ± SD of pre-

delivery Hct was found to be 33.6 ± 3.3% and of 1st 

postpartum day was 31.4 ± 3.3%. This difference was 

statistically highly significant. (p < 0.0001) 

Table 3 shows the mean and standard deviation of 

RBC count during pre-delivery and on 1st postpartum 

day, and p value of paired ‘t’ test. The mean ± SD of 

pre-delivery RBC count was found to be 4.4 ± 0.5 

millions/cumm of blood and of 1st postpartum day was 

4 ± 0.5 millions/cumm of blood. This difference was 

statistically highly significant. (p < 0.0001) 

 

Incidence of primary PPH 

1. Total number of cases with >10% variation in 

haematocrit values between pre-delivery and 1st 

postpartum day = 74. 

2. Total number of cases involved in the study = 500. 

3. Incidence of primary PPH = (74/500)×100 = 14.8% 

 

Table 1: Haemoglobin values during pre-delivery and on 1st post-partum day 

Parameters 

Pre-delivery 
1st post-partum 

day 
p-value 

Mean 
Standard 

deviation 
Mean 

Standard 

deviation 

Haemoglobin 

(gm%) 
11.5 ±1.4 10.4 ±1.3 <0.0001* 

(* p value <0.0001 is highly significant) 

 

Table 2: Hematocrit values during pre-delivery and on 1st post-partum day 

Parameters 

Pre-delivery 1st post-partum day 

p-value 
Mean  

Standard 

deviation 
Mean  

Standard 

deviation 

Hematocrit(%) 33.6 ±3.3 31.4 ±3.3 <0.0001* 

(* p value <0.0001 is highly significant) 

 

Table 3: RBC count during pre-delivery and on 1st post-partum day 

Parameters 

Pre-delivery 1st post-partum day 

p-value 
Mean  

Standard 

deviation 
Mean  

Standard 

deviation 

RBC(millions/cumm 

of blood) 
4.4 ±0.5 4 ±0.5 <0.0001* 

(* p value <0.0001 is highly significant) 
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Haemoglobin 

 
Fig. 1: Mean values of Haemoglobin during pre-

delivery and 1st postpartum day 

 

Hematocrit 

 
Fig. 2: Mean values of Hematocrit during pre-

delivery and 1st postpartum day 

 

RBC: 

 
Fig. 3: Mean values of RBC count during pre-

delivery and 1st postpartum day 

 

Discussion 

 
This is a prospective cohort study conducted in the 

Obstetrics and Gynaecology department of Mc Gann 

Hospital, SIMS, Shivamogga. The study included 500 

pregnant females who were undergoing vaginal 

delivery. Haematological parameters were analysed as 

explained in materials and methods. 

In initial few days of puerperium, the haemoglobin 

concentration decreases because of dilution of blood 

due to transfer of tissue fluids into the circulation to 

replace the variable but inevitable loss of blood at 

delivery. Maternal haemoglobin level tends to fall 

during puerperium, and is significantly lower than the 

levels during the last two trimesters of pregnancy.7 The 

haemoglobin falls during the first 4 postpartum days, 

even in the absence of clinical postpartum 

haemorrhage, with a range up to 3.5 g/dl.8 

Studies have reported that the haematocrit, already 

low during normal pregnancy, decreases further during 

the first four days post delivery, thereafter progressively 

increasing to non-pregnant values. This puerperal 

decrease may reflect the change in plasma volume 

during this time; the already expanded plasma volume, 

which reaches a maximum during the third trimester of 

pregnancy, is further increased by up to 1200ml during 

the first four days following delivery. Another 

possibility would be that the rate of red cell destruction 

increases during the first day of puerperium leading to a 

decreased haematocrit. It has been reported that women 

given oral iron supplementation during pregnancy have 

larger red cells. It could be that selective destruction of 

these larger red cells allied to a transient increase in 

plasma volume during the early puerperium accounts 

for the initial fall in haematocrit.8 

A study conducted by William’s showed that, 

normally, during the first few post partum days, 

haemoglobin concentration and haematocrit fluctuate 

moderately. If they fall much below the levels present 

just prior to labour a considerable amount of blood has 

been lost.9 

‘One year cross sectional study of standardized 

visual estimation of blood loss during vaginal delivery 

and its correlation with hematocrit changes’ by Laxmi 

BV reported fall in pre-delivery Hct value from 35.3 ± 

4.1 to 33.1 ± 3.7 on 1st post-partum day, which is 

consistent with our study finding of pre-delivery Hct 

value of 33.6 ± 3.3% and its fall during 1st postpartum 

day to 31.4 ± 3.3%.10 

In present study, pre-delivery RBC count was 4.4 ± 

0.5 millions/cumm of blood which goes in line with the 

studies by Gebreweld A on ‘Hematological profile of 

pregnant women at St. Paul’s Hospital Millennium 

Medical College, Addis Ababa, Ethiopia’ showing pre-

delivery RBC count of 4.46 ± 0.47.11 A study on 200 

cases for ‘haematological and haemodynamic changes 

around puerperium’ by Kumar RA showed similar 

findings for pre-delivery RBC count (3.8 ± 0.5) which 

decreased to 3.3 ± 0.49 on 1st post-partum day which is 

consistent with our study findings.12 

Women with Hb levels below this (HGB<10) are 

more likely to develop primary PPH, even with minor 

blood losses as this could lead to haemodynamic 

compromise. Studies have shown that anaemia is 

estimated to be responsible for 17–46% of cases of 

maternal death when combined with obstetric 

haemorrhage and that complications of PPH, pre-term 

delivery and foetal growth restriction are more frequent 

in anaemic women.13,14 

Ability to determine accurately the blood loss 

during childbirth is of extreme importance in the 
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diagnosis and management of PPH. It has been 

suggested that estimation of the exact amount of blood 

loss is subjective and hence no gold standard method 

for estimation in most facilities. This can lead to a gross 

underestimation of PPH by up to 50%.Studies proved 

that visual estimation is unreliable for the diagnosis of 

primary PPH. 

Studies where visual estimation was compared 

with other methods, the prevalence of PPH was 8.9% 

and 16.2% by visual estimation and with changes in 

haematocrit respectively, an underestimation by the 

former.15 The use of a change in haematocrit of more 

than 10% as a method of diagnosis of PPH compared to 

VEBL at delivery is more sensitive in diagnosis of PPH 

as demonstrated by some studies.16-18 In the present 

study, the incidence of primary PPH was 14.8%. 

 

Conclusion 

 
PPH is one of the leading cause of maternal deaths 

in the developing countries. The changes in 

haematological parameters, in particular the 

haematocrit changes during pre and post-delivery state 

helps to assess the incidence of primary PPH. By this, 

necessary measures can be taken to prevent it and thus 

can decrease the maternal morbidity and mortality. 

Laboratory analysis of haematological parameters 

being simple and accurate method, has to be followed 

not only prior to delivery but also during postpartum 

period to assess primary PPH. 
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