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ABSTRACT
Introduction: ABO and Rh are the most important blood group systems with various
distributions reported for different populations. There are no reports referring to the distribution
of the ABO/Rh blood groups in Iranian Kurdish population. Therefore, the aim of this study
was to determine the frequency of these blood groups among this major Iranian ethnic group
from Ilam city. Materials and Methods: 1,534 blood donors attending the blood transfusion
service in Ilam, Iran, were randomly selected over a period of six months. The ABO/Rh blood
groups were determined by the forward and reverse grouping. Results: The most frequent
blood group in men and women was A and O; respectively, followed by B and AB. In the
Rh system, 91.1% of the donors were positive and 8.9% were negative. Conclusion: This
study provided new insight into distribution of the ABO/Rh blood groups in a major ethnic
population of west Iran. Moreover, the presented data may also be useful in health care
planning, population genetic studies, genetic counseling and medical diagnosis.
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INTRODUCTION
ABO is the most important blood group system. It was
discovered by Landsteiner in 1900, and was later followed
by the discovery of the rhesus system: The second most
important blood group system. The determination of blood
groups is based on antigenic substances which are inherited
on the surface of red blood cells.1 In this regard, these groups
are classified into four types: A, B, AB and O in the ABO
system and Rh-positive and Rh-negative using the rhesus
system.2 A wide range of studies have been conducted to
determine the frequency of ABO and Rh phenotypes in
different populations. Although ABO/Rh blood groups
are determined at conception and remain throughout life,
diverging phenotypic results have been obtained across
various ethnic populations in different geographical
boundaries.3-7 In addition to the importance of these blood
groups in blood transfusion, their usefulness in population
genetic studies, population migration patterns, forensics
and disputed paternity cases is well established.8,9 Moreover,
there are several reports in which some associations have

been found for diseases between the ABO and Rh blood
group systems.10-13 These findings emphasize the hypothesis
that individuals of different blood types have considerable
physiological differences.14 However, in some cases, no clear
explanation for such an association has been provided.2 In
addition, blood group antigens may be a genetic marker for
certain diseases. For instance, because of the role of the ABO
blood group A1 in increasing serum cholesterol and blood
pressure, this blood group antigen has been suggested as a
genetic marker for raising the risk of coronary heart disease.15
Nevertheless, there is no report on the distribution of the
ABO blood group in the Kurdish population of the west
Iran. Thus, the present study was carried out to assess the
distribution of the ABO and Rh blood groups among the
major ethnic population in this area, the Kurds.

MATERIALS AND METHODS
This study was carried out on 1534 blood donors who
were attending Ilam blood transfusion service during a
period of six months from March to August 2011, to
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determine the distribution of the ABO and Rh blood
groups. The study group consisted of 1424 males (92.8 %)
and 110 females (7.2%) who were of Iranian Kurdish
origin from Ilam city. The mean age was 36.7 ± 9.8. All
participants were selected and examined for their ABO/Rh
status. Informed consent was granted prior to the sample
collection.
The blood samples were collected by cubital venepuncture
and emptied into tubes containing EDTA as an anticoagulant.
In order to determine the ABO and rhesus blood groups,
forward and reverse grouping by means of the standard test
tube methods took place.16 In doubtful cases, the prepared
samples were observed microscopically. In the case of the
Rh negative result, the indirect antiglobulin test (IAT) was
performed to confirm the weak D. Finally, the results were
reported in simple percentages.

RESULTS
The prevalence of ABO and Rh blood groups in the total
of 1,534 males and females was determined. As can be seen
from Table 1, in men and women the most frequent ABO
blood groups were A (37.8%) and O (40.9%), respectively,
whilst the least frequent one was AB. According to the
Rh system, 91.1% and 8.9% of the participants were
respectively positive and negative, amongst whom blood
group A+ was found to be the most common (34.2%),
followed by groups O+ (33.7%), B+ (16.2%) and AB+ (7%),
whereas amongst the Rh negative subjects, blood group
O was the most frequent (3.5%), followed by groups
A− (3%), B− (1.6%) and AB− (0.8%), as shown in Table 2.
Table 1: ABO blood group distribution in men and
women
Sex

Prevalence

Male

No.
%
No.
%

Female

Blood group

Total

A

B

AB

O

538
37.8
33
30

255
17.9
19
17.3

106
7.4
13
11.8

525
36.9
45
40.9

1424
100
110
100

Table 2: ABO/Rh blood groups frequencies in the
study population
Blood group
A
B+
AB+
O+
A−
B−
AB−
O−
Total
+

%

No. of individuals

34.2
16.2
7.0
33.7
3.0
1.6
0.80
3.5
100.0

525
249
107
517
46
25
12
53
1534
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DISCUSSION
Due to its medical importance in relation to different
diseases, pursuing a line of investigation on the ABO
and Rh blood group systems has been of significance for
years. It is well known that these blood group systems
is of great importance in blood transfusion and organ
transplantation.6 Furthermore, the susceptibility to several
diseases has been associated with the ABO phenotype, but
such correlation remains controversial.11,17
There are different reports on the distribution of the ABO
blood group in various geographical, ethnic and socioeconomic groups.18 In spite of these diverse results, blood
group O has been reported to be the most common blood
group in most of the studies, whilst the least frequent was
blood group AB.1,3,19-25 However, in two studies on Nepalese
medical students and on a population of the Russian
Federation, A was the most prevalent blood group.3,26
In this study the blood group A had the highest incidence
in the male subjects (37.8%) followed by groups O (36.9%),
B (17.9%) and AB (7.4%). In female subjects, in contrast,
the blood group O (40.9%) was the most prevalent
followed by groups A (30%), B (17.3%) and AB (11.8%);
this may be due to the fact that there was a noticeable
difference between the number of samples in both groups.
However, the frequencies among the population were in
the order of O≈A>B>AB.
The findings from this study are in accordance with the
aforementioned studies that also reported AB as the
least prevalent blood group.1,3,19-24 The results are also
in agreement with those of a nation-wide Iranian study
in which the distribution of major blood groups among
1,300,000 blood donors in different provinces in the
year 2001 was compared to that of the year 1982.27 The
present study confirmed that the frequency of the ABO
blood group in Ilam city remained almost stable over the
next 11 years. Both studies revealed that the frequency
of blood group O has increased since 1982, whereas the
frequency of blood group B has diminished and there were
no remarkable differences in the frequencies of blood
groups A and AB (Table 3). Although the sample size of
this study was much less than the mentioned study, the
investigation of just a major ethnic group was the upside
of the current study.
The distribution pattern of blood groups O and A is
inconsistent with that of Hameed et al. who reported
blood group B as the most prominent one in Pakistan.8
Similarly, Bikash Mondal et al. showed that the frequency
of the B gene was higher than that of the A gene.9 Such
contradictions are probably due to immensely different
27

Ghobadian, et al.: Distribution and association of ABO/Rh

Table 3: Comparison of the ABO blood groups
prevalence in Ilam city among 1982, 2001 and 2012
Blood group

A

B

AB

O

1982
2001
Present study

37.26
36.35
37.22

23.57
18.47
17.86

6.84
7.00
7.75

32.32
36.52
37.15

sample sizes, geographical environments and ethnic groups
in the study populations. Moreover, it shows that specific
ABO blood groups might be distributed in different regions
of the world.
In the Rhesus System, the prevalence of Rh positive
was 91.1% compared to only 8.9% for Rh negative.
A similar pattern of the distribution is also found in
another Iranian study in which the Rh positive and
Rh negative frequencies were 90.45% (2001)/91.63%
(1982) and 9.54% (2001)/8.37% (1982); respectively.27
The prevalence of Rh positive (90%) and Rh negative
(10%) in the neighbouring city of Ilam, Ahwaz, was also
very similar to the current study.28 Keramati et al. reported
the ABO frequency in the northeast of Iran in the order of
O>A>B>AB,29 while it was determined as O=A>B>AB
in the Nojavan et al. survey;30 both of the works were in
agreement with the results of this study.
As with the ABO blood group system, different reports are
represented in the other regions of the world. For instance,
in West Bengal, India, the prevalence was 97.7% and only
2.3% for Rh positive and Rh negative, respectively.9 In
addition, 29% of the population in Al-Jouf Province,
Saudi Arabia, were Rh negative.19 In comparison, the
Rh negativity in the present study is about 20% lower
than that of Saudi Arabia and higher than that of India
(about 7%). Therefore, the expected occurrence of Rh
iso-immunization would be lower than that of Al-Jouf
province and higher than that of West Bengal, India. On
one hand, it was also revealed in the present study that
A+ (34.2%) had a higher prevalence compared to other
blood groups. On the other hand, the least frequent blood
type was AB− (0.8%).
The determination of the distribution of the ABO/Rh
blood groups among any population of different ethnic
groups would be a high valuable approach by which
better health care planning, counselling of the targeted
population and medical diagnosis would be provided.
It is also vital in the prevention and reduction of the
haemolytic disease of the newborn (HDN) which is
related to the ABO/Rh mismatches.5,8,9 Nonetheless,
a larger study is necessary for better determination.
Moreover, a study on the association of ABO/Rh blood
groups and certain diseases in this ethnic population is
highly recommended.
28
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