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ABSTRACT 

Introduction: One of the most significant haematological transitions in pregnant women is physiological anaemia due to independent 
and heterogeneous fluctuations in plasma and red blood cell volumes. The phenomenon of haemodilution further add to lower 
haematocrit and haemoglobin rates, leading to pseudo anaemia. Various studies have been conducted to determine the hematologic 
profile of pregnant women in developed countries, but little is known in developing countries like India, particularly in the eastern 
India. 

Aims/ objective: To determine the prevalence of anaemia and other haematological profiles and associated factors among pregnant 
women attending antenatal care clinic in tertiary care centre of eastern India. 

Materials and Method: Approximately 5 ml of venous blood was aseptically collected using EDTA tubes from each of the study 
participants. Blood samples were taken from each study participant. Evaluation of haematological parameters was done using an 
automated haematology analyser. Haematological parameters between 2nd and 3rd trimester of pregnancy were compared using 
unpaired t-test. P-values of less than 0.05 were taken as to be indicator of statistically significant difference. 

Results: Mean white blood cell count has been shown to rise with gestational age. Mean values of MCV and MCH have been shown 
to rise with advancing gestational age. Accordingly, in the present study, 12 (5%) of study participants were anaemic (Haemoglobin 
<11g/dl). Prevalence of anaemia was more common in pregnant women of age less than 20, women of rural area and illiterate 
females. Out of 240 pregnant women, 34 were thrombocytopenic (Platelet count < 150 × 109/L) with a prevalence of 14.17%. 

Conclusion: Prevalence of anaemia in pregnant women visiting for ante-natal check-up was lower than community-based survey 
where awareness of ante-natal check-up is low. A complete blood count should be performed to diagnose and prevent anaemia, 
thrombocytopenia, and other possible hematologic abnormalities in pregnant mothers during prenatal care.  
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INTRODUCTION 

he values of the complete blood count (CBC) 
parameters can have variations depending on 
numerous demographic, pathological, and 

physiological factors such as age, sex, body mass index, 
environment, race, nutritional status, ethnic origin, 
lifestyle pattern, biological rhythms, consumption of 
tobacco, alcohol or medicine and also the pregnancy.1 This 
last factor is associated with profound changes anatomical, 
physiological, biochemical and endocrine parameters that 
have significant impact on multiple organs and systems. 
These variations are important in helping woman to adapt 
to the state of pregnancy and to help in growth of foetus 

and its survival. The hematologic system has to adapt itself 
in a number of ways, such as utilization of vitamins and 
minerals (iron, vitamin B12, folic acid) for foetal 
haematopoiesis which can lead to maternal anaemia. 
There should be sufficient stores to compensate for 
bleeding at the time of delivery which requires 
enhancement in haemostatic function. 2 

One of the most important hematologic changes for 
pregnant women is physiological anaemia due to 
independent and heterogeneous fluctuations in plasma 
volume (+40%) and red blood cell volume (+15%).3 The 
phenomenon of haemodilution leads to decrease in 
haematocrit and haemoglobin (HGB) leading to pseudo 
anaemia. For pregnant women, these changes are 
physiological and support different thresholds for the 
definition of gestational anaemia. Regarding haemoglobin, 
according to the US Centres for Disease Control and 
Prevention (CDC), for pregnant women to be called 
anaemic, haemoglobin should be less than 11.0 g/dL in the 
first and third trimesters and less than 10.5 g/dL in the 
second trimester.4 According to WHO, the threshold for 
anaemia during pregnancy is a total HGB concentration in 
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the blood of less than 11 g/dl. or haematocrit <33% at any 
time during pregnancy.5  

Also, regarding white blood cells (WBC), pregnancy is 
associated with leucocytosis, which is primarily associated 
with elevated circulating neutrophils. Neutrophil counts 
begin to rise in the second month of pregnancy and reach 
a plateau at two or three months of gestation. At this 
point, the total white blood cell count is between 9,000 
and 15,000 cells/microliter.6 Gestational 
thrombocytopenia occurs in 7-8%. of all pregnancies. 
Breakdown of platelet is accelerated during pregnancy, 
resulting in slightly lower platelet counts, resulting in 
younger, larger platelets. Most thrombocytopenia during 
pregnancy is due to elevated breakdown.7  

Considering all these changes in CBC testing that 
characterize pregnancy, it is of great importance to track 
the physiological variation of haematological parameters 
in pregnant women and to determine target group-specific 
reference values during normal pregnancy. The idea is to 
stop wrong diagnoses, unhelpful complementary tests, 
and unsubstantiated treatment suggestions for pregnant 
women.  

The common causes of anaemia are pregnancy, 
malnutrition, infections with hook worm or malaria, 
haemoglobinopathies, HIV, and obstetrical complications 
leading to abnormal blood loss.8, 9 Socioeconomic status of 
the family, traditional eating habits in different region, 
irregular eating habits, and fear of weight gain are 
common behavioural risk factors for the development of 
anaemia in adolescent.10 

Moreover, family illiteracy and duodenal ulcer bleeding 
are also predisposing risk factors of anaemia during 
pregnancy.11 In addition, low family income, big family size, 
living in rural area, parasitic infection of intestine, walking 
bare foot, and history of abnormal and heavy menstrual 
cycle (> 5 days of menses) are shown to be the predictors 
of anaemia among pregnant women in developing 
countries like India.12, 13 Despite there is decline in its 
prevalence through time, anaemia is still the common 
health problem in women of reproductive age.14 

Various studies have been conducted to determine the 
hematologic profile of pregnant women in developed 
countries, but little is known in developing countries like 
India, particularly in the eastern India. Thus, purpose of 
this study was to determine the prevalence of anaemia and 
other haematological profiles and associated factors 
among pregnant women attending antenatal care clinic in 
tertiary care centre of eastern India.  

MATERIALS AND METHODS 

This was a cross-sectional study conducted in tertiary care 
centre of eastern India from August 2020 to July 2021 after 
approval of Institutional Ethic Committee. The study was 
conducted under the principle of ICH-GCP guidelines. 
Participant information sheet was given to all the study 

participants and then written and audio-visual informed 
consent was taken from them.  

Inclusion Criteria: All pregnant women visiting out-patient 
department of obstetrics and gynaecology for ante-natal 
check-up were screened for eligibility.  

Exclusion Criteria: Pregnant women who were sick at the 
time of data collection, women with history of bleeding in 
the pregnancy, women who have recently given blood 
transfusion, women having known chronic diseases like 
diabetes and hypertension or women with diagnosis of 
haemoglobinopathies were excluded. 

Sample Size: With anticipated 10,000 women visiting out-
patient department of obstetrics and gynaecology for 
ante-natal check-up, assuming 5% margin of error and 95% 
confidence interval and using the previous prevalence of 
20%, minimum number of study participant was found to 
be 240. Based on the previous 1 year record, the target 
pregnant mothers were selected by systematic sampling 
technique at a sampling interval of three. The first 
interviewed participant was randomly selected by a lottery 
system. 

Data on socio-demographic variables and other clinical 
characteristics were recorded by trained nurses with the 
help of structured interviewer administered 
questionnaire. Approximately 5 ml of venous blood was 
aseptically collected using EDTA tubes from each of the 
study participants. Blood samples were taken from each 
study subject Haematologic parameters were evaluated 
using an automated haematology analyser according to 
the Standard Operational Procedures (SOP) of the institute 
and manufacturers instruction. 

Statistical Analysis: Data were presented in tabular form 
using Microsoft Excel 365. Descriptive analysis was done to 
calculate frequency and percentage. Haematological 
parameters between 2nd and 3rd trimester of pregnancy 
were compared using unpaired t test. Chi-square test was 
used to evaluate the statistical significance of categorical 
data. P-values of less than 0.05 were taken as to be 
indicator of statistically significant difference.  

OBSERVATION AND RESULTS 

Table 1: Baseline Demographic and Clinical Characteristics 
(n = 240) 

Variables Values 

Age in years in Mean ± SD 29.65 ± 6.54 

Body Mass Index in Mean ± SD 25.65 ± 3.62 

Taking Iron and Folic Acid Supplementation, n (%) 

   Yes 206 

   No 34 

Gestational Age, n (%) 

   1st Trimester 41 

   2nd Trimester 86 

   3rd Trimester  113 
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Most of study participants were of age group of 25-35 
years. Nearly all the pregnant women were not taking Iron 

and Folic Acid Supplementation in 1st trimester. Most of 
the study participants were in 3rd trimester of pregnancy.  

Table 2: Overall haematological profile of all pregnant women and comparison and 2nd and 3rd trimester pregnant women 

Complete blood count results Overall 

Trimesters 

2nd (n = 86) 3rd (n = 113) 
P-Value 

(Unpaired t-test) 

RBCs, × 106/mm3 3.92 ± 0.84 3.95 ± 0.93 3.88 ± 0.82 0.57 

Haemoglobin (g/dL) 11.78 ± 2.56 11.57 ± 2.67 11.88 ± 2.69 0.42 

PCV (%) 34.39 ± 6.48 33.97 ± 6.35 34.57 ± 7.12 0.54 

MCV (fL) 94.18 ± 6.88 93.57 ± 6.64 95.34 ± 7.65 0.09 

MCH (pg) 33.19 ± 2.59 32.41 ± 1.55 33.66 ± 2.52 <0.0001 

MCHC (g/dL) 35.21 ± 1.20 35.23 ± 1.06 35.20 ± 1.14 0.85 

RDW (%) 10.82 ± 2.06 10.67 ± 1.31 10.92 ± 1.90 0.30 

WBCs, × 103/ mm3 9.13 ± 2.65 9.21 ± 2.62 9.24 ± 2.56 0.94 

Neutrophils, × 103/ mm3 6.21 ± 2.30 6.34 ± 2.37 6.37 ± 2.19 0.93 

Lymphocytes, × 103/ mm3 2.13 ± 0.52 2.10 ± 0.49 2.07 ± 0.48 0.67 

Platelet count 103/ mm3 231.74 ± 72.79 242.08 ± 85.03 214.22 ± 56.42 0.37 

 
Based on WHO criteria, haemoglobin value of less than 11.0 
g/dL is considered as indicative of anaemia for pregnant 
women. Accordingly, in the present study, 12 (5%) of study 
participants were Anaemic. Out of 240 pregnant women, 34 
were thrombocytopenic (Platelet count < 150 × 109/L) with 
a prevalence of 14.17%.  

Table 3: Distribution of Anaemia and Thrombocytopenia 
according to their severity 

Severity 
Anaemia  

number (%) 

Thrombocytopenia  

number (%) 

Mild 7 24 

Moderate 3 8 

Severe 2 2 

Mean white blood cell count has been shown to rise with 
gestational age. Mean values of MCV and MCH have been 

shown to rise with advancing gestational age. Moreover, 
there was also statistically significant differences in MCH 
between second and third trimesters of pregnancy (P 
<0.0001)). 

 
Figure 1: Distribution of Anaemia according to severity 

 
Table 4: Distribution of anaemic patients according demographic variables 

Variables 
Anaemic status P-Value 

(Chi-square) Anaemic (%) Non Anaemic (%) 

Age 

< 20 7 (18.4) 31 (81.6) 

0.0002 20–25 3 (3.3) 87 (96.7) 

≥ 26 2 (1.8) 110 (98.2) 

BMI 

< 19.8 4 (19.0) 17 (81.0) 
0.0629 

≥ 19.8 8 (6.7) 111 (93.3) 

Residence 

Urban 7 (3.6) 189 (96.4) 
0.0321 

Rural 5 (11.4) 39 (88.6) 
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Educational status 

Illiterate 3 (12.0) 22 (88.0) 

0.0151 Primary 5 (10.9) 41 (89.1) 

Secondary and above 4 (2.4) 165 (97.6) 

Gestational age 

1st trimester 1 (2.4) 40 (97.6) 

0.2396 2nd trimester 7 (8.1) 79 (91.9) 

3rd trimester 4 (3.5) 109 (96.5) 

Parity 

Para 0 8 (6.0) 126 (94.0) 
0.4381 

Para 1+ 4 (3.8) 102 (96.2) 

Age of last child 

≤ 2 2 (10.0) 18 (90.0) 
0.1047 

> 2 2 (2.3) 84 (97.7) 

Number of ANC visit 

1 5 (5.4) 88 (94.6) 

0.5027 2 5 (6.8) 68 (93.2) 

3+ 2 (2.7) 72 (97.3) 

 

Prevalence of anaemia was more common in pregnant 
women of age less than 20, women of rural area and 
illiterate females.  

DISCUSSION 

Monitoring haematological profiles is important for the 
diagnosis or monitoring of illness in pregnant woman. 
Prevalence of anaemia in our study was found to be very 
low as compared with the findings of other studies that 
have been done in developing countries. 12, 13, 15-24 This 
difference can be because of variations in socioeconomic 
status and literacy, eating habits, practice of visit for ante-
natal check-up, prevalence of malaria and parasitic 
intestinal infection in some of the study area, access to 
health care centres, access to iron and folic acid 
supplementation, and techniques used to determine 
haematological parameters where there may be to bias or 
random errors as compared with automated haematology 
analysers that were used in the current study. 

Furthermore, the low prevalence of anaemia detected in 
this study may also be due to the low prevalence of malaria 
in the study area at the time of the study.25 Participants 
were local residents and wore shoes that prevented them 
from being infected with parasites that could affect their 
red blood cell levels. 

Although the overall prevalence of anaemia in this study 
was low, the magnitude of severe anaemia was higher 
compared with earlier studies. 13, 15, 18, 20, 24 The explanation 
for the differences might be associated with variation in 
socioeconomic status and awareness of pregnant women 
to the sign and symptoms of anaemia and its affect on 
maternal and foetal health between the different regions 
and countries where studies were conducted. 

According to the current study, pregnant woman with 
age less than 20 years old were more likely to develop 
anaemia than the pregnant women with age greater than 
26 years old. This result was similar to a study in a 
developing country where lower age was more associated 
with anaemia; but different with another study where 
pregnant women of higher age [39–45 years] had more 
association with anaemia.15, 18 These differences between 
the results of previous studies and the current study might 
be because of variations in season in which study was 
conducted, diet pattern, lifestyle and access to health care 
services among pregnant women. Although other 
parameters had no significant association with anaemia, in 
the current study, low body mass index, women in second 
trimester of pregnancy, and low number of ANC visits were 
the factors that were associated with higher prevalence of 
develop anaemia. Whereas living in urban areas, having 
educational level of secondary or higher, first pregnancy, 
pregnant women on iron plus folic acid supplementation 
were the factors associated with low prevalence of 
anaemia. 

The prevalence of thrombocytopenia was higher in the 
third trimester of pregnancy. This result is relatively 
unvarying with other studies in India. 26, 27 In this study, 
platelet counts were much decreased in the third trimester 
than in the first and second trimesters, as seen in studies in 
other developing countries. The decrease in platelet count 
that accompanies with increase in gestational age may be 
due to haemodilution due to increased plasma volume 
during pregnancy. The trend toward lower platelet counts 
with increasing gestational age puts pregnant women at 
risk of bleeding. 27 Therefore, platelet counts should be 
routinely done during prenatal testing to allow timely 
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diagnosis and favorable foeto-maternal outcome in all 
types of thrombocytopenia during pregnancy. 

Mean total white blood cell count increased gradually from 
the first to the third trimester of pregnancy. This may be 
due to the physiological stress caused by pregnancy and the 
needs of the developing foetus. An increase in white blood 
cell counts with gestational age was consistent with results 
from previous studies.29 However, the current results are 
not consistent with previous studies in which white blood 
cell counts varied significantly between trimesters. 28,29 
Lifestyle and population variation between study groups 
could be the reason for these differences.   

Red blood cell counts were significantly higher in the first 
trimester than in the third trimester, but changes in 
haemoglobin and haematocrit were not significant at all 
trimesters. This finding was inconsistent with previous 
studies in which haematocrit levels decreased significantly 
with increasing gestational age. 30, 31 A study done in a 
developing country found that most RBC indices were 
significantly different in different trimesters.15 Moreover, 
another study found that RBCs count significantly were 
significantly different between first–second and second–
third trimesters.29 These differences might be because of 
geographical, educational, socio-economic, access to health 
care services and behavioural variations among different 
study areas. 

Levels of MCV and MCH increased significantly from the 
first to the third trimester of pregnancy, whereas MCHC 
remained relatively constant in this study. This is relatively 
consistent with earlier studies.29 However, in studies 
conducted in developing countries, MCV decreased during 
early to mid-pregnancy, MCH was relatively stable during all 
pregnancies, and MCHC remained stable during early and 
mid-pregnancy but was found to decrease in the second 
trimester.31 This may reflect the differential presence of 
iron deficiency among study participants in the countries 
studied.  

CONCLUSION 

Prevalence of anaemia in pregnant women visiting for ante-
natal check-up was lower than community based survey 
where awareness of ante-natal check-up is low. Prevalence 
anaemia and thrombocytopenia was more in 3rd trimester 
of pregnancy. There are variations in the RBC count, MCV, 
MCH and platelets count between different trimesters of 
pregnancy. Therefore, A complete blood count should be 
performed to diagnose and prevent anaemia, 
thrombocytopenia, and other possible hematologic 
abnormalities in pregnant mothers during prenatal care.  
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