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Abstract 
Background: knowledge of the blood group systems distribution in a pregnant population in a locality would 

ensure a better blood bank management and support to the pregnant population when haemorrhage occurs, be 

it ante-partum, intra-partum or post-partum. This would remarkably reduce the undesired consequences of post-

partum haemorrhage secondary to a deficient blood bank blood supply. Post partum haemorrhage is listed as 

the commonest cause of maternal mortality or second to hypertensive disorders of pregnancy. Therefore an 

effective measure of preventing the hazardous consequences of the condition is effective blood bank support 

services whereby the bank was stocked with significant quantity of blood with popular and commoner groups. 

Aim: The study was undertaken to establish the distribution of ABO and Rh (D) blood group systems among 

antenatal attendees at our facility. 

Method: A retrospective cross-sectional study of blood group distribution among booked antenatal women in 

the Rivers State University Teaching Hospital in Port Harcourt, Nigeria. The case notes and laboratory records 

of antenatal women between January 2015 and December 2020 were retrieved and reviewed. The socio-

demographic characteristics, gestational age and blood group distribution at booking were entered into a 

spreadsheet of IBM SPSS version 23 and analysed.  

 Results: A total of 9,990 women were booked for antenatal care within the study period. The majority of the 

women were aged between 30 and 39 years. More than half of the women (58.3%) registered for antenatal care 

in the second trimester. Most (97%) of the women were Rhesus positive. Blood group O was the most prevalent 

blood group (59%). When the ABO and Rh (D) systems are combined, the most prevalent blood group system 

among the women is O Rh (D) positive (56.81%), followed by A Rh (D) positive (22.33%) and B Rh (D) positive 

(14.95%). Blood group AB Rh (D) negative is the least prevalent blood group, occurring in 0.03% of the 

women. 

Conclusion: The prevalence of the Rhesus factor is very high in the women. Blood group O Rh (D) positive is 

common. Blood banking services in the hospital should strive to make this universal donor blood readily 

available, if the morbidity and mortality associated with postpartum haemorrhage is to be mitigated. 
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I. Introduction: 
Prior to 1900 blood transfusion remained a nightmare. In 1900 Karl Landsteiner, at the University of 

Vienna, discovered the occurrence or absence of blood group antigens on the red cell membranes of individuals. 

Landsteiner identified three blood group patterns which he described as A, B and C (C was later renamed O)
1,2

. 

By 1901 a forth less frequent blood group, AB, was discovered. The Rhesus blood group system was discovered 

in 1940 by Landsteiner together with Alexander Wiener. 

Currently, the International Society of Blood Transfusion recognizes about 33 blood group systems
2
. 

The ABO and Rhesus systems remain the most clinically important. For the ABO system, there are naturally 

occurring anti-A and/or anti-B antibodies in the serum of individuals aged 6-months and above. This is not so 

with the Rhesus system. Anti-Rhesus antibodies develop in Rhesus negative individuals only following 

exposure to Rh (D) positive red blood cells
2
. 

Information on the ABO and Rh (D) blood group systems along with their allele frequencies in any 

given population will make for an effective planning for a better blood banking and transfusion services. Use 

can also be made with such information for the resolution of medico-legal issues, settling of disputed paternity, 

helping in population genetic studies, population migration patterns, disease detection and in forensic science
3-6

. 
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Blood group antigens are located on the surface of the red blood cell membrane. They are inherited by 

autosomal dominance, with most being co-dominant eg the A and B in the ABO system, the C and c in the Rh 

system, e.t.c
2
. The presence or absence of these blood group antigens determines the blood group of the 

individual. For the ABO system, four different blood groups are identified, viz group A, group B, group AB and 

group O. These signify the presence of antigen A, antigen B, antigens A and B and the absence of both antigen 

A and antigen B on the red blood cell membranes respectively. For the Rhesus system, about 50 antigens are 

identified. Of these the D, the C, the c, the E and the e antigens are of clinical significance. However the D 

antigen is of most clinical importance. The presence of the D antigen on the red cell membrane confers a 

positive status to that individual while its absence confers a negative status. 

There is a noticeable variation in the occurrence of the ABO and Rh (D) blood groups in different 

geographical locations even among different regions within a country. Much work has been carried out in 

Nigeria to determine the proportion of occurrence of the ABO and Rh (D) blood group systems in different 

regions
4,5,7-11

. These studies were of mixed cohorts: population based, blood donors, students and pregnant 

women. This study is essentially aimed at ascertaining the distribution of the ABO and Rh (D) blood group 

systems in our antenatal population. The findings could be used to put an effective blood banking service in 

place for the pregnant women who are being cared for in the centre. With appropriate blood banking support 

services in place, the hazardous consequences of postpartum haemorrhage, a leading cause of maternal mortality 

in the hospital, could be mitigated. 

 

II. Method 
This was a retrospective cross-sectional study of blood group distribution among booked antenatal 

women in the Rivers State University Teaching Hospital in Port Harcourt, Nigeria. The hospital is the largest 

state-owned health facility in Rivers state. The hospital serves as a primary, secondary, tertiary and referral 

centre to a population of over 7-million inhabitants around the nooks and cranies of the State and the 

neighbouring States
12

. Ethical approval was obtained from the institutional ethics committee. 

The case notes and laboratory records of antenatal women between January 2015 and December 2020 

were retrieved and reviewed. The socio-demographic characteristics, gestational age and blood group 

distribution at booking were entered into a spreadsheet of IBM SPSS version 23.0 (Armonk, NY) and analysed. 

 

III. Results 
During the 6-year period spanning January 2015 through December 2020, a total of 9,990 women were 

booked for antenatal care. About two-thirds (62.4%) of the women were aged between 30 and 39 years, one-

third (33.3%) were aged between 20-29 years and less than 1% were teenagers. Multiparae (Para 2 - 4) formed 

the majority of the study population (37.5%) followed closely by nulliparae (35.9%). Grandmultiparae (Para ≥ 

5) formed 2.3% of the study population. The attendees in each of the first 2 years of the study constituted more 

than one-fifth of the study population (20.3% and 23.3% respectively. The year 2020 study population was the 

least, constituting 6.3% of the study population. Pregnant women with a tertiary level of education constituted 

70.5%, a secondary level of education constituted 28.7% and a primary level of education and no formal 

education constituted less than 1% of the study population. Civil servants and traders formed the bulk of the 

women, 34.8% and 33.1% respectively. Majority of the women (58.3%) booked for antenatal care in the second 

trimester, a little short of one-quarter of the women (22.4%) registered in the third trimester while less than one 

fifth (19.3%) registered in the first trimester. Table 1 shows the socio-demographic characteristics of the women 

at booking. Table 2 shows the distribution of ABO and Rh (D) blood group patterns among the women. The 

majority blood group system in this study is O positive (56.81%). This is followed by A positive (22.33%) and 

then B positive (14.95%). The least prevalent blood group is AB negative (0.03%). 

Ninety seven percent of the attendees are rhesus (D) positive and 3% are rhesus (D) negative. In reference to the 

ABO system, 59% belong to blood group O, 23% belong to blood group A and 15% belong to blood group B. 

Blood group AB is the least common blood group in the ABO system. This is shown in Table 3. 

 

Table 1: Socio-demographic characteristics of the women at booking 
Age group of the women at antenatal registration 

 Frequency Percentage (%) 

≤ 19 years 82 0.8 

20 – 29 years 3247 32.5 

30 – 39 years 6234 62.4 

≥ 40 years 427 4.3 

Total  9,990 100.0 

Parity of the women at antenatal registration 

0 3586 35.9 

1 2419 24.2 

2 – 4 3751 37.5 
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≥ 5 234 2.3 

Total  9,990 100.0 

Yearly distribution of the women at antenatal registration 

2015 2030 20.3 

2016 2323 23.3 

2017 1369 13.7 

2018 1879 18.8 

2019 1761 17.6 

2020 628 6.3 

Total  9,990 100.0 

Trimester of pregnancy at which the women registered for antenatal care 

First  1925 19.3 

Second  5822 58.3 

Third  2243 22.5 

Total  9,990 100.0 

Educational status of the women at antenatal registration 

No formal education 15 0.2 

Primary  58 0.6 

Secondary  2871 28.7 

Tertiary  7046 70.5 

Total  9,990 100.0 

Marital status of the women at antenatal registration 

Married  9753 97.6 

Single  237 2.4 

Total  9,990 100.0 

Occupation of the women at antenatal registration 

Civil servant 3479 34.8 

Hair stylist 220 2.2 

House wife 1805 18.1 

Lawyer 15 0.2 

Make-up artist 30 0.3 

Medical Doctor 6 0.1 

Seamstress 226 2.3 

Student  690 6.9 

Teacher 214 2.1 

Trader 3305 33.1 

Total 9,990 100.0 

 

Table 2: Distribution of ABO and Rh (D) Blood group systems among the women that registered for antenatal 

care during the study period 
S/No Blood group system Number Percentage (%) 

1 O positive 5675 56.81 

2 A positive 2231 22.33 

3 B positive 1494 14.95 

4 AB positive 299 2.99 

5 O negative 197 1.97 

6 A negative 61 0.61 

7 B negative 30 0.30 

8 AB negative 3 0.03 

 TOTAL 9,990 100 

 

Table 3: Prevalence rate of ABO and Rh (D) blood group among the mothers 
Blood group system Phenotype Number Frequency Prevalence rate (%) 

ABO system A 
 

B 

 
O 

 

AB 

2292 
 

1524 

 
5872 

 

302 

0.23 
 

0.15 

 
0.59 

 

0.03 

23 
 

15 

 
59 

 

3 

Rh (D) system Positive 
 

Negative 

9699 
 

291 

0.97 
 

0.03 

97 
 

3 

  

IV. Discussion 
The findings of this study show that the predominant blood group pattern is blood group O with blood 

group AB being the least common. This finding is in agreement with the findings of most studies carried out in 

Nigeria
7-11,13-18

. This is also the finding of studies carried out in Uganda and Tanzania
19,20

. The sequence of 

occurrence of the ABO Blood group from this study is O > A > B > AB. This sequence however has regional 



Blood Group Patterns among Antenatal Clinic Attendees in A Tertiary Hospital In The .. 

DOI: 10.9790/0853-2201102428                                  www.iosrjournal.org                                             27 | Page 

and ethnic variations, from results from other authors. The sequence found in this study agrees with that found 

in North Eastern Nigeria
7
, South-South Nigeria

9,14
, South Western Nigeria

11
, North Western Nigeria

15
, South 

Eastern Nigeria
18

 and also in the meta-analysis of several studies carried out in Nigeria by Anifowoshe et al
4
. 

However other studies within these zones did not agree with this sequence of distribution of blood group 

pattern. Blood group B is noted to be more frequent than blood group A in the study by Babadoko et al
8
 in North 

Eastern Nigeria, Mukhtar et al
16

 in Northern Nigeria, Adienbo et al
12

 in South-South Nigeria and Lugos et al
16

 in 

North Central Nigeria. Remarkably in the study by Eledo et al among nursing students, the sequential pattern of 

distribution of blood group A and blood group B in the ABO blood group system is different in the male 

population compared to the female population
21

. Rhesus D prevalence among mothers is significantly high at 

97%. Three percent of the women are Rhesus (D) negative. This level of high prevalence of the Rh (D) blood 

group was also reported in most of the studies carried out in Nigeria
7,8,17

. With antibodies to the Rhesus D 

antigen not occurring naturally but developing only following exposure to the Rhesus D antigen by the Rhesus 

negative mother, it is imperative that for the eradication of sensitization and thereby prevention of Rhesus 

isoimmunization, rhesus negative mothers exposed to the Rhesus D antigen be immunized against the antigen. 

Limitations of the study 

This study was a single-centre retrospective study. These pose limitations to this study. 

 

V. Conclusion 
Knowledge of blood group distribution in any given population could be life saving, particularly in emergencies. 

Blood group O Rh (D) positive is the commonest blood group pattern among antenatal women in the RSUTH 

while blood group AB Rh (D) negative is the least. 
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