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ABSTRACT We evaluated the distribution of ABO and Rhesus (Rh) D blood groups in the population of 
Poonch district in Azad Jammu and Kashmir. The blood group phenotypes were detected by the classic 
slide method. The ABO blood group system in the total sample showed the same trend of prevalence 
as for the general Indian subcontinent (B ≥ O > A > AB). The same trend was found among males, but 
among females the order of prevalence was different (O B > A > AB). However, the allelic frequencies 
in both sexes were in the order of O > B > A. The Rh positive and negative distribution trend in both 
sexes was also similar.

توزع الزمر الدموية ABO وRHD بين سكان مقاطعة بونش وآزاد جامو وكشمير
محمد نسيم خان، عمران خالق، االله بخش، محمد شاهين أختـر، محمد أمين الدين

الخلاصـة: أجــر￯ الباحثــون تقييمـاً لتوزع الزمـر الدمويـة ABO والزمـرة D (Rh) بين سكان مقاطعة بونش في 
آزاد جامو وكشمير. وقد تم كشف الأنماط الظاهرية للزمر الدموية بالطريقة الكلاسيكية التي تعتمد على الشرائح. 
عام  بشكل  الهندية  القارة  شبه  سكان  بين  المنتشر  ذاته  الاتجاه  العينة  مجمل  في   ABO الدموية  الزمر  نظام  أظهر  وقد 
(فالزمرة B هي الأكثر انتشاراً، يليها الزمرة O ثم الزمرة A ثم الزمرة AB). كما لوحظ الاتجاه المماثل لد￯ الذكور، 
 ،(AB ثم الزمرة A ثم B هي الأكثر انتشاراً يليها الزمرة O الزمرة) الإناث كان مختلفاً، إذ كانت ￯ولكن الاتجاه لد
إلا أن تكرار الألائل لد￯ الجنسين كان وفق التـرتيب التالي: الزمرة O هي الأكثر انتشاراً تتلوها الزمرة B ثم الزمرة 

A. كما كان توزع اتجاه سلبية وإيجابية الزمرة Rh لد￯ الجنسين مشابهاً لما سبق.

Répartition des groupes sanguins ABO et Rh D dans la population du district de Poonch (Azad 

Jammu-et-Cachemire) 

RÉSUMÉ Nous avons évalué la répartition des groupes sanguins ABO et Rhésus (Rh) D dans la 
population du district de Poonch (Azad Jammu-et-Cachemire). Les phénotypes de ces groupes ont 
été détectés par la méthode classique des frottis sur lame. Le système de groupe sanguin ABO dans 
l’échantillon total présentait la même tendance de prévalence que celui du sous-continent indien en 
général (B ≥ O > A > AB). La même tendance était observée chez les hommes, alors que chez les 
femmes, l’ordre de prévalence était différent (O ≥ B > A > AB). Toutefois, les fréquences alléliques chez 
les deux sexes suivaient l’ordre O > B > A. La tendance de répartition des Rh positif et négatif chez les 
deux sexes était également similaire.
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Introduction

Since 1901, more than 20 distinct blood 
group systems have been characterized but 
the ABO and Rhesus (Rh) blood groups 
remain the most clinically important. Both 
these systems are useful in blood transfu-
sion and organ transplantation. They are 
also well-defined genetic markers em-
ployed in population genetic and anthro-
pological studies [1,2]. The distribution of 
these 2 blood groups has been repeatedly 
investigated in various populations all over 
the world during the last half-century. The 
frequencies exhibit considerable variation 
in different geographic locations, reflecting 
the underlying genetic and ethnic diversity 
of human populations [3].

In Azad Jammu and Kashmir, situated in 
the north-east corner of the Eastern Medi-
terranean Region, only 1 study on Rh blood 
groupings is available, an unpublished the-
sis [4]. To fill this gap in information, the 
present study was carried out to record the 
frequency of ABO and Rh blood groups 
in the population of Poonch district, Azad 
Jammu and Kashmir, with a view to gener-
ate data for health planners to utilize in 
future clinical, epidemiological and anthro-
pological studies

Methods

Poonch district was divided into 2 parts dur-
ing the Indo–Pakistan war of 1947–48; one 
remained with India and one became a part 
of Azad Jammu and Kashmir (a self-gov-
erning state under the auspices of Pakistan). 
Rawalakot is the headquarters of Poonch 
district in Azad Jammu and Kashmir. It has 
an area of 855 km2 and shares borders with 
Indian-controlled Kashmir in the east and 
Pakistan in the west. The population has 
remained intact and isolated because of the 
mountainous nature of the area. The total 

population of the district according to the 
1998 census is 412 000, 80% from the Sud-
han tribe, while the rest are mainly from the 
Pathan, Raja and Gujar tribes.

A sample of 3328 unrelated subjects 
(2920 males and 408 females) from differ-
ent families and from different areas gave 
informed consent to participate in the study. 
The blood samples from the males were 
collected at various sites including the 
Combined Military Hospital in Rawalakot, 
United Hospital Rawalakot, the Boys High 
School and Degree College Rawalakot over 
a period of 3 years from June 2003 to June 
2006. The blood samples from the females 
were collected from women attending Dr 
Amna Maternity Centre, Rawalakot. Local 
religious and cultural factors prevented 
sampling of women in this study.

Serological phenotyping was performed 
mainly by the procedure of forward typing 
in which a sample of blood was mixed 
with anti-A, anti-B and anti-D antisera 
(Plasmatec, Kent, United Kingdom). How-
ever, forf unclear results (158 cases) reverse 
typing (crossmatching) was performed for 
blood group confirmation. In this proce-
dure, the person’s serum was mixed with 
blood cells of a donor of known blood group 
to watch for agglutination. No attempt was 
made to further analyse subgroups.

The allelic frequencies and standard er-
rors (SE) were calculated as per Hedrick’s 
method [5]. The deviations between the dis-
tribution of observed and expected values in 
the Hardy–Weinberg equilibrium were also 
tested at the 5% significance level. 

Results

Overall, blood group B was the most preva-
lent (36.6%), followed by groups O, A and 
AB. A similar trend was found among males 
but in females, blood group O (32.6%) was 
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the most prevalent, followed by B, A and AB 
(Table 1). The difference in A, B, O and AB 
blood group prevalence between males and fe-
males was statistically significant (χ2

3 = 18.129; 
P < 0.001). 

In addition, in the total sample, the frequen-
cies of A, B and O alleles were calculated as 
0.154 (SE 0.005), 0.249 (SE 0.006) and 0.591 
(SE 0.007) respectively (Table 1). On compari-
son, the deviations between the distribution of 
observed data on ABO groups from expected 
values were not significant in the male sample 
(χ2

1 = 3.062; P > 0 .05) but were significant in 
the female sample (χ2

1 = 6.017; P < 0.025) and 
in the total sample (χ2

1 = 4.033; P ≤ 0.05).
The distribution of Rh blood groups in 

males and females is shown in Table 2. At the 
Rh locus, 89.5% of the sample were Rh posi-
tive (Rh+)). In addition, the frequency of Rh+ 
among male and female participants was 89.8% 
and 87.8% respectively. The frequency of the 
d allele was calculated to be 0.350 (SE 0.023) 
in the male and female samples respectively 
(Table 2). -The difference between male and 
female samples at this locus was not statisti-
cally significant (χ2

1 = 1.548; P > 0 .05).
On reverse typing of 158 subjects before 

blood transfusion, no incompatibility case was 
observed that confirmed the result of forward 
typing.

Discussion

In the present study, the ABO blood group typ-
ing in the total sample showed the same trend 
of prevalence as in the general Indian subcon-
tinent (B ≥ O > A > AB). The same trend was 
found among males but the order was different 
among females (O ≥ B > A > AB). However, 
the allelic frequencies were in the order of O > 
B > A. 

Statistically significant differences in the A, 
B, O and AB blood group prevalence between 
males and females, along with the significant 
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deviations between observed and expected 
values in females and the total sample, 
showed that the sample collected from 
the male population might be considered 
representative of the district population. 
The ABO blood group data collected from 
female visitors and patients at gynaecol-
ogy wards or maternity centres might be 
non-representative because the sample may 
be skewed towards better educated and 
wealthier women who make routine vis-
its to maternity centres during pregnancy, 
whereas women of the general popula-
tion only use these facilities when facing 
gynaecological complications. Compared 
with the general population there was a 
7.4% higher prevalence of blood group 
A among females recruited at maternity 
centres, which may indicate that females 
of blood group A are more susceptible to 
gynaecological problems.

The phenotypic and allelic frequencies 
of both ABO and Rh blood groups in the 
study area were notin completely consist-
ent with neighbouring populations. For 
instance, blood group A was the most fre-
quent in the northern neighbour populations 
of Nepal [6], Russian Federation [7] and 
Chitral [8]. The allelic frequencies for A, B 
and O in our study (0.154, 0.249 and 0.591 
respectively) were, however, closer to those 
of the Tibeten population (0.1295, 0.2544 

and 0.6152) but the allelic frequency of the 
d allele (0.324) differed from the Tibeten 
population (0.0572) [9]. Our findings also 
differed from those of a recent study in 
Arunachal Pradesh, India [10].

In the southern neighbour Pakistan, 
racial variation is found between provinces. 
The overall trend of ABO frequencies in our 
study was, however, very similar to the B 
> O > A > AB trend found in Punjab [11], 
but differed from trends in other provinces, 
such as B > A > O > AB in Bannu, North-
West Frontier Province [12], and O > B > A 
> AB in Sindh [13,14]. The allelic frequen-
cies for A, B and O alleles in Sindh [13] 
and in Multan [15] also differed from our 
findings. But the trend of allelic frequencies 
O > B > A was similar in these studies.

In our population, the allelic frequency 
of Rh– (10.5%) agreed with other stud-
ies carried out in Bannu (10.8%) [12] and 
Rawalpindi/Islamabad (8.7%) [16], but 
differed from Punjab (2.8%) [11] and even 
the Azad, Jammu and Kashmir population 
as whole (2.3%) [4]. 

Our data shows that these allelic fre-
quencies are unique and are not in total 
agreement with the previous studies. How-
ever, the allelic frequencies of ABO and Rh 
d are close to the population inhabiting the 
northern region of Pakistan, a finding that 
needs to be studied in more detail.

Table 2 Distribution of phenotypic and allelic frequencies of Rhesus (Rh) blood group in 
the population of Poonch district, Azad Jammu and Kashmir

Sex Phenotype χ2

1
 Allelic frequency (SE)

  Rh+ Rh– Total D d

  No. % No. % No.   

Male 2621 89.8 299 10.2 2920 1.548; P > 0.05 0.680 (0.008) 0.320 (0.008)

Female 358 87.8 50 12.3 408  0.650 (0.023) 0.350 (0.023)

Total 2979 89.5 349 10.5 3328  0.676 (0.008) 0.324 (0.008)
SE = standard error.
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