
 
                           

    2195 

 

 

Scholars Journal of Applied Medical Sciences (SJAMS)        ISSN 2320-6691 (Online) 

Sch. J. App. Med. Sci., 2015; 3(6A):2195-2199                ISSN 2347-954X (Print) 
©Scholars Academic and Scientific Publisher       

(An International Publisher for Academic and Scientific Resources) 

www.saspublishers.com                                DOI: 10.36347/sjams.2015.v03i06.009 

 

Research Article 
 

Hematological profile of normal pregnant women in Western India 

Geetanjali Purohit
1
, Trushna Shah

2
, Dr. J. M. Harsoda

3
 

1
Asst. Prof. in Department of Physiology, SBKS MIRC, Sumandeep Vidyapeeth, Piparia, Vadodara, Gujarat, India 

2
Asst Prof in Department of Biochemistry, SBKS MI & RC, Sumandeep Vidyapeeth,  Piparia,Vadodara, Gujarat, India 
3
Prof and HOD  in Department of Physiology, SBKS MI & RC, Sumandeep Vidyapeeth, Piparia,Vadodara, Gujarat, 

India. 

 

*Corresponding author  
Mrs. Geetanjali Purohit 

Email: purohit85geet@gmail.com 

                    

Abstract: Anemia is a common problem during pregnancy and no reference values have been reported for hematological 

parameters during pregnancy in rural population. Present study was aimed to study the hematological variations during 

three different trimesters of pregnancy and their comparison with matched non pregnant control. Longitudinal study was 

conducted in a cohort of 302 normal apparently healthy rural pregnant women, attending the antenatal clinic of Dhiraj 

General Hospital, Vadodara, Gujarat, India. Apparently healthy 94 non pregnant women matched with age and 

socioeconomic status was studied as control. Blood sugar, Hb concentration, PCV, MCV, MCH, MCHC, TLC, DLC, 

RDW, RBC and platelet count were studied in both groups.  Study was in accord with the ethical norms of Sumandeep 

Vidyapeeth. ANOVA was used for comparison in different trimesters and unpaired t-test was used to compare the 

pregnant data with non pregnant female (α error was set at 5% level). Trimester variations were recorded for platelet 

count, RDW, PCV, TLC and DLC during pregnancy, while other parameters like RBC count, blood indices, and Hb 

concentration remain unaltered during pregnancy. Comparison of pregnant with non pregnant shows significant changes 

(p <0.05). In conclusion present study represent the rural population data and prepared a base for reference value for this 

ethnic group. Although gravid uterus affects the haematological parameters, our results evident that pregnancy is a state 

of adaptation. 
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INTRODUCTION 

The hematological profile of an individual 

reflects their general health to a large extent and 

variations cannot be ignored [1]. During pregnancy, the 

body undergoes remarkable changes in the 

cardiovascular, respiratory, renal and gastrointestinal 

physiology and many studies have also identified the 

hematological profile of the pregnant woman as one of 

the factor affecting pregnancy and its outcome [2-4]. In 

the absence of illness, the body can generally 

compensate for these changes, however, in the presence 

of conditions such as anemia, clotting/bleeding 

abnormalities, preeclampsia and trauma, compensation 

may not be possible. At this point, laboratory blood 

values significantly skewed from the values normally 

noted during pregnancy. Healthcare providers should be 

aware of both the normal and abnormal changes take 

place during pregnancy and the resulting laboratory 

values [5]. 

 

Pregnancy is influenced by many factors, some 

of which include culture, environment, socioeconomic 

status, and access to medical care. In normal pregnancy, 

physiological changes in hemoglobin concentration, 

platelet count and hematocrit value are well known [6, 

7]. This study was undertaken to document the 

hematological profile of rural pregnant women and 

comparing these to the established norms to determine 

whether the norms are applicable or there is a need to 

establish local norms. Present study evaluate the values 

of some major hematological parameters include blood 

sugar, hemoglobin concentration (HB), packed cell 

volume (PCV), mean cell volume (MCV), mean cell 

hemoglobin (MCH), mean cell hemoglobin 

concentration (MCHC), total and differential white 

blood cell count (TLC & DLC), red blood cell count 

(RBC), red cell distribution width (RDW) and platelet 

count among normal pregnant women and their 

comparison with matched non pregnant control. 

 

MATERIAL AND METHOD 

This was a prospective study conducted in the 

Department of Physiology in collaboration with 

Department of Obstetrics & Gyeanecology, Dhiraj 

General Hospital, Sumandeep Vidyapeeth. 

 

Study population 
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Pregnant women attending antenatal clinic of 

Dhiraj General Hospital, village Piparia, Vadodara city, 

Gujarat. Non pregnant women matched with age and 

socioeconomic status studied as control.  

 

Sampling and Sample size 

Random sampling was used. Total 396 rural 

women of lower socioeconomic class were studied. The 

sample of the present study comprised two groups of 

women. First group which served as the test group 

comprised 302 pregnant women,  87 during I trimester 

(8-12 wk), 99 during II trimester (13-24 wk), 116 

during III trimester (26-40 wk) serially and vertically 

both. Determination of gestational age was based on last 

menstrual phase (LMP) reported by clinician. The 

second group which served as control, comprised 94 

non pregnant women randomly selected from the same 

population, mainly the relatives of pregnant women.  

 

Ethics: This study was complied with the ethical 

committee guidelines of SVIEC (EC No. 

SVIEC/ON/MEDI/PhD/1202) and the procedures 

followed were in accord with the ethical standards of 

Sumandeep Vidyapeeth.  

 

Inclusion criteria’s:  Age group: 20-40 years, 

Gestational age: 8th to 40th weeks, primipara or multi 

Para, Singleton pregnancy. 

 

Exclusion criteria’s: Clotting/bleeding disorder, 

Respiratory tract infection, cardiac renal or hemolytic 

disorders that affect the test. 

 

After informed consent and information about 

the study, participants were studied for their 

hematological parameters, which was the part of their 

routine clinical consultation. All participants were 

studied for complete blood count and blood sugar level.  

Complete blood count was done by Automated cell 

counter in Central Laboratory of Dhiraj General 

Hospital and assessment included Hb concentration, 

PCV, MCV, MCH, MCHC, TLC, DLC, RDW, RBC 

and platelet count. 

 

Statistical analysis:  This study prepared a database of 

findings of both groups in the form of master chart. 

Values were expressed as Mean±SD. The student’s 

unpaired t-test was used for between group variations of 

pregnant and non-pregnant control. The error for a 

significant t-test to be set at the 5% level. 

 

OBSERVATION & RESULTS  

Table-1 mentioned the comparison of 

hematological profile during three different trimesters 

of pregnancy. ANOVA was used for analysis of 

variance in between group. Significant difference was 

found for Hb concentration, PCV, platelet count, DLC 

and TLC.  

 

Table 1: Comparison of hematological parameters during three different trimester of pregnancy 

Parameters (unit) I Trimester 

(N=87) 

II Trimester 

(N=99) 

III Trimester 

(N=112) 

ANOVA 

(p value) 

Blood Sugar 92.43±6.81 92.4±10.2 94.07±9.17 0.1726 (NS) 

Hb (gm/dl) 10.48±0.89 10.06±1.04 10.02±1.26 0.1721 (NS) 

RBC(million/cumm) 4.003±0.42 4.067±0.24 4.157±1.83 0.1837 (NS) 

PCV (%) 37.51±2.6 32.88±2.96 33.7±3.27 0.0080 (S)* 

RDW 14.07±1.01 15.07±2.43 18.9±3.85 0.0083 (S)* 

Platelet count 3.33±0.63 3.12±3.99 2.54±0.43 0.0073(S)* 

BLOOD INDICES 

MCV (cumm) 81.86±7.43 82.89±8.35 85.69±13.9 0.6562 (NS) 

MCH (pg) 26.15±2.86 26.96±3.31 27.31±2.54 0.2217 (NS) 

MCHC (%) 31.49±2.87 32.99±1.97 30.47±6.65 0.8049(NS) 

ABSOLUTE AND DIFFRENTIAL LUCOCYTE COUNT 

TLC (/cumm) 7846.88±1414.9 9700±2427.8 10166±2114.34 0.001 (HS)** 

Neutrophils (%) 63.44±9.09 73.77±7.22 70.66±9.05 0.001 (HS)** 

Lymphocytes (%) 28.5±8.47 19.65±5.91 19.89±6.81 0.001 (HS)** 

Eosinophils (%) 3.75±0.44 3.58±1.13 3.60±1.37 0.0493(NS) 

Monocytes (%) 4.31±0.59 3.38±0.81 3.40±1.10 0.001(HS)** 

 

Table -2 denotes the hematological profile of 

pregnant female irrespective to the trimesters and its 

comparison with non pregnant control. Unpaired t-test 

was used for significance test to compare pregnant and 

non pregnant values. 
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Table 2: Comparison of hematological parameters between pregnant and non pregnant female 

Parameters (Unit) Pregnant (N=302) Non pregnant control(N=94) 

Blood Sugar 90.61±9.03 80.07±11.03* 

Hb (gm/dl) 10.03±1.12 11.2±1.16* 

RBC (million/cumm) 4.09±0.37 4.26±0.26 

PCV (%) 34.89±9.28 39.88±3.12* 

RDW 15.44±2.90 14.02± 1.48 

Platelet count 2.76±0.68 3.56±0.66* 

MCV (cumm) 82.64±8.88 78.69±6.61* 

MCH (pg) 26.92±2.92 28.84±3.19 

MCHC (%) 32.06±3.19 33.01±2.45 

TLC (/cumm) 9469.21±2257.01 8667.0±1183.67* 

Neutrophils (%) 70.02±9.29 64.31±8.56* 

Lymphocytes(%) 22.82±7.84 19.16±4.56* 

Eosinophils (%) 3.31±1.15 3.39±1.23 

Monocytes (%) 3.61±0.98 2.71±0.78* 

Hb- hemoglobin concentration, RBC- red blood cells, PCV- packed cell volume, RDW-red cell distribution width, MCV- 

mean corpuscular volume, MCH- mean corpuscular hemoglobin, MCHC- mean corpuscular hemoglobin concentration, 

TLC- total leucocyte count *Significant   (p<0.05) 

 

DISCUSSION & CONCLUSION 

Present study was aimed to evaluate the 

hematological variations take place during normal 

pregnancy. Hematological abnormalities, especially 

anemia, may have adverse impact on pregnancy 

outcome and in most developing countries makes an 

important contribution to maternal mortality and 

morbidity. Significant effort is therefore given to 

monitoring and responding to hematological parameters 

[8]. 

 

It is well established that plasma volume 

increases by 50% during pregnancy. Red cell mass also 

increases, but relatively less in compare to plasma 

volume. The net result is a dip in hemoglobin (HGB) 

concentration results in dilution anemia during 

pregnancy [9, 10]. Although there is a decrease in HGB 

by the second trimester which stabilizes thereafter in the 

third trimester, we found insignificant variation in 

hemoglobin concentration during pregnancy. Women 

who take iron supplements have less pronounced 

changes in hemoglobin, as they increase their red cell 

mass in a more proportionate manner than those not on 

hematinic supplements. Our study found that, drop in 

mean hemoglobin is typically by 1.2 g/dL (10.7%), 

when compare to non pregnant control group 

(Gestational anemia) [11] Significant elevation has been 

documented between measurements of hemoglobin 

taken at 6-8 weeks postpartum and those taken at 4–

6 months postpartum, indicating that it takes at least 4–

6 months post pregnancy, to restore the physiological 

dip in hemoglobin to the non-pregnant values [12]. 

 

From the result presented in Table 2, 

significant decrease was found in PCV of the 

experimental group when compared to the control. This 

decline is continues till II trimester and become stable 

in III trimester. The decrease in PCV may be due to 

increase in plasma volume during pregnancy which 

causes hemodilution, and increased rate of infection 

especially malaria, hormonal changes and conditions 

that promote fluid retention and iron deficiency.[13] 

The other red blood cell indices change little in 

pregnancy. MCV does not change significantly during 

pregnancy however, there is a small increase when 

compare to control group, which reaches a maximum at 

30-35 weeks gestation and does not suggest any 

deficiency of vitamins B12 and foliate. Increased 

production of RBCs to meet the demands of pregnancy, 

reasonably explains why there is an increased MCV 

(due to a higher proportion of young RBCs which are 

larger in size). It is reported that hemoglobin 

concentration <9.5 g/dL in association with a mean 

corpuscular volume <84 fl probably indicates co-

existent iron deficiency or some other pathology [14] 

Mean carpuscular hemoglobin (MCH) and mean 

carpuscular hemoglobin concentration (MCHC) showed 

no changes during pregnancy.  

 

Red cell distribution width (RDW) is a 

measure variation of red blood cell width that is 

reported as part of a standard complete blood count. 

RDW increased significantly during pregnancy, mainly 

in III trimester or at onset of labor. No significant 

changes occurred between control group and pregnant 

group as a whole. The unexpected rise in RDW during 

last few weeks suggest increased bone marrow activity. 

Studies reported it as a useful indicator of impeding 

parturition [15]. Comparison of RDW between iron 

deficient & non-iron deficient pregnant women found 

that RDW appears to be a reliable and useful parameter 

for detection of iron deficiency during pregnancy [16]. 

 

Total platelet count reduced gradually during 

pregnancy. Large cross-sectional studies done in 

pregnancy of healthy women have shown that the 

platelet count does decrease during pregnancy, 

particularly in the third trimester. “Gestational 
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thrombocytopenia” does not have complications related 

to thrombocytopenia both in mother and fetus, hence 

been recommended that the lower limit of platelet count 

in late pregnancy should be considered as 

1.15 lac/cumm [16]. Gestational thrombocytopenia is 

partly due to hemo dilution and partly due to increased 

platelet activation and accelerated clearance. It is 

evidenced that platelet volume distribution width also 

increases significantly and continuously as gestation 

advances, for reasons cited before. Thus, with 

advancing gestation, the mean platelet volume becomes 

an insensitive measure of the platelet size [17, 18]. 

 

White blood cell count found to be increase 

during pregnancy. In non pregnant female normal WBC 

count is somewhere between 5 and 10 (5,000–10,000 

cells/mm3), but for pregnancy these normal values can 

be between 6 and 16 in the third trimester and may 

reach 20 to 30 in labor and early postpartum. Therefore, 

you need to look for other clinical indicators, when 

evaluating for infection. Leucocytosis, occurring during 

pregnancy is due to the physiologic stress induced by 

the pregnant state. The stress of delivery may itself lead 

to brisk leucocytosis [19]. Few hours after delivery, 

healthy women have been documented with WBC count 

varying from 9,000 to 25,000/cumm. By 4 weeks post-

delivery, typical WBC ranges are similar to those in 

healthy non-pregnant women. Neutrophils are the major 

type of leucocytes in differential counts, increased 

during pregnancy, likely due to impaired neutrophilic 

apoptosis in pregnancy [20, 21]. There is an evidence of 

increased oxidative metabolism in Neutrophils during 

pregnancy. Neutrophils chemo taxis and phagocytic 

activity are depressed, especially due to inhibitory 

factors present in the serum of a pregnant female [22]. 

Immature forms as myelocytes and meta myelocytes 

may be found in the peripheral blood film of healthy 

women during pregnancy and do not have any 

pathological significance [23]. They simply indicate 

adequate bone marrow response to an increased drive 

for erythropoiesis occurring during pregnancy. 

Lymphocyte count decreases significantly during 

pregnancy through the first and second trimesters and 

increases during the third trimester. There is an absolute 

monocytosis during pregnancy, especially in the first 

trimester, but decreases as gestation advances. 

Monocytes help in preventing fetal allograft rejection 

by infiltrating the decidual tissue (7th–20th week of 

gestation) possibly, through PGE2 mediated 

immunosuppression [24, 25]. 

 

Present study determined ranges of 

hematological indices in normal pregnant women; 

hence results of the study may be used as reference 

values in the assessment of the health status of normal 

pregnant women and focused on the diagnostic 

evaluation of various conditions in the diagnosis of 

complications or challenges during pregnancy.  
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