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Introduction: Since the discovery of ABO blood group system by Landsteiner in 1900 and
Landsteiner & Wiener in 1940, a voluminous data is available on the frequencies of ABO blood group
and also Rh factor for most parts of the world which varies depending on geographical belt including
India. In this relation there is no report of occurrence of blood group and Rh factor of the population
residing in Delhi-NCR region including Faridabad district. So the present study is undertaken to find
out the normal ABO and Rh frequencies among the localites of Delhi-NCR belt along with their allelic
frequency and to compare our result with other studies conducted in different parts of India.
Methods: A total of 1178 domicile individuals from Delhi NCR are selected from the BDS students,
staffs of the Dental colleges for blood group determination. The ABO and Rh factor are determined
immediately after blood collection using the Tile or Slide testing. Allelic frequencies were
calculated under the standard assumption of Hardy Weinberg equilibrium. The study was approved
by Institutional ethical committee. Results: It is found that the most common type of blood group is
B type followed by O, A and then AB. It is also demonstrated that the observed population of each
ABO blood group is in accordance with the expected population as per Hardy-Weinberg’s equilibrium.
Conclusion: The present study shows that the frequency distribution both ABO and Rh blood group
among the studied population of Delhi NCR region is in accordance with the north Indian population
including Haryana and Delhi and also is in accordance with the expected population as per Hardy-
Weinberg’s equilibrium
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Introduction
Since the discovery of ABO blood group by
Landsteiner in 1900 [1] and Rh system by
Landsteiner and Wiener in 1940 [2] it has been
found that all human populations share the same
blood group system i.e. Blood group A or B or O or
AB and Rh + or Rh -, though the frequency
distribution of specific types of blood group differs in
different parts of the world and in different races.
The frequency of blood group O is the most
common whereas the frequency of A blood group is
2nd largest among Americans [3], Western
Europeans [4], Central and South Americans,
Australians and Central and Eastern Europeans [5].
On the other hand the frequency of B type of blood
group is 2nd largest in Asian countries like China
[6], India [7, 8, 9], Pakistan [10, 11, 12],
Singapore [6] etc.

Similarly the prevalence of different blood group in
different parts of India also varies. The frequency of
blood group B is highest among the Bhramins and
Rajputs of Himachal Pradesh followed by O, A and
then AB [7], whereas in South India O group was
found to be most common followed by B, A, AB [8].
In thisrelation there are few reports of frequency of
blood group and Rh factor of the population residing
in DelhiNCR region including Faridabad district.  So
the present study is undertaken to find out the
normal ABO and Rh frequencies among the localities
of Delhi-NCR belt and to compare our result with
other studies conducted in different parts of India
which may help in-

1. The management of blood bank and transfusion
services in this area.

2. Establishing possible associations of various
diseases like cardiovascular disorders, cancers,
peptic ulcers etc. to blood group in the said
population living there.

3. In anthropological study of racial classification of
said population and also in solution of problems of
identity, percentage and etc.

Materials and Methods
A total of 1178 domicile individuals of both sexes
are selected from the BDS students of SRDC,
Faridabad and domicile patients reporting to Shanti
Devi Memorial Hospital for blood group
determination from Delhi NCR belt including

Faridabad district. The study is approved by the
Institutional Ethical Committee.

Blood sample were collected under aseptic condition
by venipuncture from the antecubital vein. The ABO
and Rh factor are determined immediately after
blood collection using the Tile or Slide testing
method [13] using commercially prepared antisera-
A, antisera-B and antisera-D (Span Diagnostics Ltd.
Surat, India). The blood groups were determined on
the basis of agglutination (under light microscope as
and when required). As per the standard protocol
the result was expressed as percentage which is
considered as frequency distribution of each ABO
blood group and Rh factor. The significance of
difference between the observed frequency and the
expected (Reference frequency) is done by Chi
Square test [14]. Allelic frequencies were calculated
by the help of Biological Esteem Excel Simulator
developed by Jungek JR [15] under the standard
assumption of Hardy Weinberg equilibrium with
Ceppilini correction [16] assuming –

Results
The frequency pattern of ABO and Rh blood group of
male and female among studied population is shown
in Table-I. It is found that amongst the studied
population the B blood group is most common in
both sexes followed by Group O, Group A and then
Group AB. Statistical analysis by Chi Square test
reflects that the observed frequency distribution
does fit to the expected i.e. reference frequency
distribution or in otherwise there is no significant
difference between the observed frequency
distribution and reference frequency distribution
(Fig 1). Moreover it is  lso demonstrated (Table 3)
that the observed population of each ABO blood
group is in accordance
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The ABO system is determined by three alleles
of a single gene A, B and O in which A and B are
codominant and both are dominant over O. This
gene is in accordance to Hardy-Weinberg
frequencies in the population.

The data were a random sample from the
population.

Static allele frequencies in a population across
generations assume: No mutation (the alleles
don’t change), no migration or emigration (no
exchange of alleles between populations),
infinite population size and no selective pressure
for or against any genotypes.
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With the  expected population as per Hardy
Weinberg’s equilibrium. It is also found that the
frequency distribution of Rh positive individuals is
comparatively more in both male and female
population than the Rh negative individuals and the
Rh negative population in Delhi NCR is significantly
lower than that of other countries but matches with
that of reference distribution of other Indian
provinces along with the north Indian population
including Haryana and Delhi (Fig 1).

Table-1: Sex wise frequency distribution of
ABO & Rh blood group in Delhi NCR.
Blood

Group

Male (N=412) Female (N=766) Total (N= 1178)

 Absolut

eValue

Frequencydist

ribution (%)

Absolut

eValue

Frequencydist

ribution (%)

Absolut

eValue

Frequencydist

ribution (%)

A 100 24.3 180 23.5 280 23.8

B 144 34.9 254 33.1 398 33.8

AB 55 13.3 111 14.5 166 14.0

O 134 32.5 200 26.1 334 28.4

Rh + 387 93.9 721 94.1 1108 94

Rh- 25 6.1 45 5.9 70 6

Fig-
1: Graphical presentation showing frequency
distribution of ABO & Rh blood group in
present study, Haryana [21, 24], Delhi [25]
and North India [16]

Table-2: Blood group and its genotypic &
phenotypic frequency in the studied population
of Delhi NCR.

Blood

Group

Allelic

Frequency

Genotypic Frequency Phenotypic

Frequency

A p=0.1895 AA=0.0359 AO=0.2018 AA+AO =0.2377

B q=0.2558 BB =

0.0654

BO = 0.2724 BB+BO =0.3378

AB NA* AB =0.0969  AB = 0.0969

O r= 0.5325 OO

=0.2835

 OO = 0.2835

Rh + v= 0.7529 DD

=0.5668

Dd=0.1860 DD + Dd =0.7548

Rh- u= 0.2471 dd = 0.610  dd = 0.0610

*NA = Not applicable 

Table-3: Chi sq goodness of fit in between
observed ABO population and Expected
population as per Hardy – 
Wienberg Equilibrium.

Blood

group

Observed

population

Expected population as

perHW

(Obs-

Exp)^2/Exp

A 280 291.4 0.45

B 398 413.84 0.61

AB 166 116.76 20.76

O 334 356 1.36

Chi Sq value= 23.17, df = Phenotypes –Allele
= 4-3=1, P<0.05

The allelic frequency of a blood group (p), B blood
group (q) and O blood group (r) in the present
study was found as 0.1895, 0.2558, and 0.5325
respectively as shown in Table-2 whereas the allelic
frequency of Rh positive (v) and Rh negative (u) is
respectively 0.7529 and 0.2471 respectively. The
genotypic frequency of the studied population (Table
2) is also in accordance with other results in this
region.

Discussion
Once Karl Landsteiner first described the ABO blood
group in 1900[1], it started the new beginning of
blood banking and transfusion medicine. It has been
reported that the ABO blood group distribution
varies in different geographical and ethnic groups,
and socioeconomic groups [17]. In India, the ABO
blood groups frequencies are variable, the
frequency for B ranges from 6% in negritos of
Andamans to 48% in Birijas of Bihar, while group A
has a frequency of 20-30% in Western and Eastern
Himalayas [18]. The blood groups frequencies in
North India are B >O>A>AB [19]. The literature on
the blood genetic markers among the population of
Delhi NCR which includes Delhi and some of its
neighboring areas like Faridabad, Gurgaon, Jhajjar,
Palwal, Ghaziabad, Noida is however inadequate.

The present study shows that the frequency
distribution both ABO and Rh blood group among
the studied population of Delhi NCR region is in
accordance with the north Indian population
including Haryana and Delhi. This finding is in
accordance with the similar study reported by
different researchers [20, 21]. The present study is
also in consistent with those observed by Bharadwaj
and his group in 2004 [22] and also Mehta et al.,
2011[23].
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A gene for the specification of antigens A or B or
type O determines the blood type. There are
DNA differences, or polymorphisms, that determine
the function of glycosyl transferase, resulting in
different ABO blood types. So to elucidate the
genetic frequency of ABO genes and D genes the
allelic and genotypic frequencies are determined.
The findings of the present study related to allelic
and genotypic frequency consolidate our
observation related to phenotypic and observed
frequency distribution of both ABO and Rh blood
group. The present findings related to the allelic and
genotypic frequencies are also in agreement with
the previous study among the population of
Haryana [21, 24], Delhi [25] and even North India
[16].

However there is some difference of Rh antigen
genetic frequency. This may be due to the fact that
in case of the Rhesus group, gene frequency has
been determined only for D and d antigen, but not
for other Rh group antigens (C, c, E, e). This is most
likely the reason why Rh group distribution differs
significantly from that expected under Hardy
Weinberg equilibrium. It is therefore suggested that
further study be undertaken to determine gene
frequency of other Rh group antigens.
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