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Aims: The study is aimed to determine the distribution pattern of the ABO grouping and Rh typing
among blood donors in Great Eastern Medical School and Hospital, Srikakulam and to correlate it
with the available data from studies inside India and other parts of the world. Materials and
Method: The present study was conducted at Great Eastern Medical School and Hospital,
Srikakulam, a tertiary care teaching hospital. All blood donors were done counseling as per NACO
guidelines and considered fit for blood donation were included in this study. A total of 5868 blood
donors was considered physically screened and declared fit and accepted for blood donation.
Results: Out of 5868 donors, 5850 (99.6%) were males and 18 (0.4%) were females. The majority
of donors belonged to the age group 26-35 years. The commonest ABO blood group present was B
(36.4%) followed by O (35.08%), A (24.4%), and AB (4.12%) while 5743 (97.86%) donors were
Rh-positive and 125(2.13%) donors were Rh-negative. Conclusion: Knowledge of the distribution
pattern of the different blood groups is very crucial for blood banks and blood transfusion services
which significantly contribute to the Health System of the Nation. Knowledge of blood group
distribution is important for clinical studies, geographical information, and forensic studies in the
general population.
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Introduction
Human red blood cells contain on their surface a
series of carbohydrate structures of glycoproteins
and glycolipids, which represent blood group
antigens. These antigens are genetically controlled
and are inherited in early fetal life by Mendelian
manner and remain the same until death [1].

International Society of Blood Transfusion has
identified 30 blood group system genes. The most
important blood group systems are ABO and Rh [2].

The first human blood group system to be
discovered by Landsteiner was the ABO blood group
system in 1901. [3].

The definition of a blood group was given in 1941 by
Landsteiner and Wiener [4]. Both ABO and Rh type
plays a significant role in blood transfusions.
Discovery of the ABO blood group system led to
research in the field of immunohematology, blood
transfusion, unmatched pregnancy, forensic
medicine, anthropology, and the discovery of other
blood group systems [5].

In the ABO system, the four main types of blood
groups are A, B, O, and AB. ABO blood grouping
system is important because A and B are highly
antigenic and anti-A and anti B antibodies are
always present in the serum of individuals who lack
corresponding antigen (s) on their red blood cells.
These antibodies can destroy transfused red cells in
case of incompatible transfusion [6].

Rhesus antigens are the most immunogenic. Out of
49 Rh antigens identified, the expression of D
antigen is most crucial. When D negative individuals
encounter the D antigen, they produce anti D which
causes hemolytic transfusion reaction or hemolytic
disease of the new-born. For this reason, the status
of Rh typing is determined in blood donors,
recipients who receive a blood transfusion, and
pregnant ladies [7].

In addition to their significance in blood transfusion
practice, the ABO grouping and Rh typing are also
useful in clinical studies, genetic studies in
population, and in solving medico-legal issues [8].

All humans share the same blood group systems;
although the frequencies of specific types are
different. The incidence of ABO and Rh groups
varies markedly in different ethnic groups, races,
and socio-economic status in different parts of the
world [9].

Aims and Objectives
To know the distribution frequency of different blood
groups in healthy and adult blood donors, to
compare this study data with other study data in
other states of India and all over the world, and to
make documentation of a blood group data registry.

Material and Methods
Study Setting and Duration: The present study
was conducted at the Blood bank of Great Eastern
Medical School and Hospital, Srikakulam over a
Period of one year from February 2018 to February
2019.

Study design and Sample size: It is a Cross-
sectional with a sample size of 5868 participants.

Inclusion criteria: All the voluntary and
replacement donors coming to the blood bank for
blood donation and Considered eligible as per NACO
guidelines.

Exclusion Criteria: Those who don’t qualify NACO
guidelines.

Data Collection: Information regarding personal
details, demographic details, occupation, and past
medical history was elicited. Individuals with good
health, mentally alert, physically fit were selected as
blood donors. The donors were then asked to sign
the donor questionnaire inclusive of the informed
consent form.

After blood donation, ABO and Rh typing were done
by antigen-antibody agglutination test by available
standard antisera i.e. anti-A, anti B, and Anti D after
validation at the blood bank. Blood groups were
done by slide agglutination method. Doubtful cases
were confirmed by tube agglutination method and
reverse grouping using known pooled A and B cells.
The final blood group is confirmed only if both
forward group (cell group) and reverse group
(serum group) are identical. Rh-negative blood
groups were confirmed by the antiglobulin
technique. All weak D groups were considered as
Rh-positive.

Ethical Consideration and Permission:
Institutional Ethics Committee approval is taken
before conducting this study. Informed Consent is
taken from the participants.

Statistical Analysis: The recorded data was
compiled and entered in a spreadsheet computer
program (Microsoft Excel 2007) and then exported
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To the data editor page of SPSS version 20(SPSS
Inc., Chicago, Illinois, USA).Data on the frequency
of ABO and Rh blood groups were reported in simple
percentages.

Results
Out of 5868, 5850 (99.6%) were male and 18
(0.4%) were female. The majority of donors
belonged to the age group 26-35 years. The
commonest ABO blood group present was B
(36.4%) followed by O (35.08%), A (24.4%) and
AB (4.12%) [Table 1] while 5743 (97.86%) donors
were Rh-positive and 125(2.13%) donors were Rh-
negative. [ Table 2 ]

Table-1: Distribution of donors according to
ABO blood group,

Type of Blood Group Number of Donors Percentage

B 2136 36.4

O 2059 35.08

A 1432 24.4

AB 241 4.12

Table-2: Distribution of blood donors
according to Rhesus Phenotype.
Type of Blood Group Number of Donors Total (%)

Rh-positive (%) Rh-negative (%)

B 2098 38 2136 (36.4)

O 1981 78 2059 (35.08)

A 1424 8 1432 (24.4)

AB 240 1 241 (4.12)

Total 5743 (97.86) 125 (2.13) 5868 (100)

Discussion
The present study shows that the majority of donors
(99.6%) were males as compared to females which
are comparable with other studies [10,12,17]. The
reason in India as being a developing country, and
the majority of females in the reproductive age
group are anemic and their hemoglobin level needs
to be increased by improving their food quality and
health status. There may also be a lack of

Motivation. Hence, there is a need to encourage
female donors and their diet should be improved by
their food quality and also supplemented with good
nutrients.

Table 3 shows that, in the present study, the
frequency and distribution of ABO and Rh blood
group in the healthy blood donors in rural areas of
Northern Andhra Pradesh are compared with the
similar type of studies done in another state of India
and also outside India.

Frequency of ABO blood groups of the present study
was compared to the studies done at Ahmedabad by
Patel PA et al and Wadhwa MK et al [12,13] at
Uttarakhand by Parul G et al [14] at Lucknow by
Chandra T et al [15] at Amritsar by Kaur H et al
[16] and at Maharashtra by Giri PA et al [17] In all
these studies, most common ABO blood group was
B, which was followed by O, A, and AB respectively.

On other hand, studies were done at Shimoga-
Malnad by Girish CJ et al [10], at Bangalore by
Periyavan A et al [11] and at Durgapur by Nag I et
al [18], the commonest ABO blood group was ‘O’,
which is in contrast to present study where B is the
most common ABO blood group.

Outside India, in the study at Pakistan by Khattak
ID et al [19] the commonest ABO blood group was
B which is similar to the present study. While in
other countries of the world, like in the USA [20]
and Australia [21], and Saudi Arabia by Bashwari LA
[22\ showed the frequency of ABO blood group O
was highly frequent which is in contrast to our
present study.

Table 3 also show that, frequency of Rhesus blood
groups of present study was 97.86% and 2.13% for
Rh-positive and Rh-negative donors respectively,
which is similar to all studies [10-23] except in USA
[20] where it is 85% and 15% respectively. Some of
the factors which can affect the overall distribution
of the ABO Rh blood group depend upon the donor
selection and deferral which are unique to specific
locations [24,25].

Table-3: Comparison of the distribution of ABO and Rh blood groups in different regions of India
and with different countries.

Area Study Area ABO Group (%) Rhesus Group (%)

A B AB O Positive Negative

Southern India Present study 24.4 36.4 4.12 35.08 97.86 2.13

Shimoga-Malnad Girish CJ et al [10] 24.3 29.4 7.1 39.1 94.9 5.1

Banglore Periyavan A et al [11] 23.8 30 6.4 39.8 94.2 5.8
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Conclusion
Knowledge of different blood groups and frequency
of ABO and Rh type blood groups is most important
for the management of blood banks and patients
and also be policy decisions regarding emergency
and routine functioning of hospitals and blood
banks. The blood group must be indicated on all
types of identity cards.

This will also be of tremendous use in case of
emergencies when urgent transfusion is required. It
is also necessary to conduct a similar type of well-
designed studies in other states of India to
determine the ABO and Rh blood group frequencies
in them.

What does the study add to the
existing knowledge
Awareness about the donation of blood has to be
created in order to increase the number of female
donors. The frequency distribution of ABO and Rh
blood groups always varies in regards to a different
region, ethnicity, and also from one population to
another. The data obtained in the present study and
several other studies of different regions of India
will be useful to face future health challenges in the
state.

Author’s contribution
Dr. P.J. Naidu formulated the aims and objectives
with study design and helped in data collection and
Analysis.

Dr. Shamili Moningi contributed to the preparation
of the manuscript and helped in data collection and
analysis.
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