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Ethnic Variations of Blood Groups in a Medical College of 
Eastern Nepal

ABSTRACT 
Background

Red blood cells contain antigens in its membrane which are inherited according 
to Mendelian law. ABO and Rhesus blood group systems are considered the most 
important blood group systems for clinical procedures, blood transfusion, organ 
transplantation, anthropological study and medico-legal purposes. Determination 
of ABO and Rhesus blood groups and its frequency distribution in a multiethnic 
country like Nepal is important for effective management of blood banks, safe blood 
transfusion services. The trend of blood groups and its ethnic distributions in the 
eastern part of Nepal is still unknown.

Objective

To find the distribution of blood groups among the subjects of different ethnic groups 
of eastern Nepal.

Method 

A cross-sectional perspective study was carried out among the subjects visited in the 
laboratory of Nobel Medical College, Biratnagar, Nepal for a period of one year from 
August 1, 2015 to July 30, 2016.

Result

The 11,960 subjects were included in the present study, among which 5012 were 
males and 6948 were females. The study revealed that in ABO system, blood group 
distribution was 34.80% O, 28.66% A, 27.66% B and 6.89% AB. With regard to Rh 
blood group system, Rhesus +ve was 96.79% and Rhesus –ve was 3.21%. O blood 
group dominant ethnic groups were Brahmin, Bhujel, Biswakarma, Shah, Gurung, 
Marwari, Magar, Mahato, Mandal, Newar, Sanyasi, Tamang, Terai Brahmin and 
Yadav. Similarly, blood group A dominant ethnic groups were Chhetri, Dhimal, Limbu, 
Rai and Muslim. Howerver, blood group B was dominant in ethnic groups, namely 
Biswakarma, Rajput, Satar and Tharu.

Conclusion

The frequency distribution pattern of ABO blood group was observed as O > A> 
B > AB and in Rhesus system, Rhesus +ve > Rhesus –ve. Variation in blood groups 
distribution was observed in various ethnic groups.
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INTRODUCTION
The human RBC membrane contains more than 600 
surface antigens.1 Among these antigens, 400 varieties are 
of blood group antigens and the majorities are inherited 
in accordance with Mendelian law.2 Most of the blood 
group antigens developed from one allele or very closely 
linked genes collectively form blood group system.3 
Chemically, blood group antigens are glycoproteins and 
glycolipids.4 ABO and Rhesus (Rh) blood group systems 
are most important for blood transfusion and genetic 
study. Three types of blood groups -A, B and O - of ABO 
blood group system was discovered by Austrian scientist 
Karl Landsteiner in 1900. AB blood group was discovered 
by Alfred Von Decastello and Adriano Sturli in 1902.5 Rh 
antigen was isolated by Karl Landsteiner and Wiener in 
1941.6,7 Other blood group systems are MNS system, Kell 
system, Lutheran system, Duffy system, Kidd system etc.8

The trend of blood groups and its ethnic distributions in 
the eastern part of Nepal is still unknown. The purpose of 
the present study is to find the distribution of blood groups 
among the population of different ethnic groups of eastern 
Nepal.

METHODS
A cross-sectional perspective study was carried out among 
the subjects to find out ethnical variations in blood groups. 
After obtaining verbal consent from the subjects, the venous 
blood samples were collected from the subjects in the 
Central Laboratory of Nobel Medical College and Teaching 
Hospital, Biratnagar, Nepal. The date of commencement of 
the study was August 1, 2015 and ended July 30, 2016.

The blood group (both ABO and Rh systems) was determined 
by slide method using antigen-antibody agglutination test 
using standard kits. In slide method; a drop of each of the 
antiserum: anti-A, anti-B and anti-D was placed on 3 clean 
dry glass slides. A drop of venous blood of the subject was 
mixed in each antiserum and mixed properly with the help 
of glass rods. Agglutination reaction was observed and 
confirmed under microscope.

The collected data of blood groups was analyzed by using 
SPSS version 17 software.

Table 2. ABO and Rh-systems variation in different Ethnical 
Groups.

Ethnic 
Group

Total 
(n)

A
(%)

B
(%)

AB 
(%)

O
(%)

Rh +ve 
(%)

Rh –ve 
(%)

Bhujel 144 36.11 11.11 13.89 38.89 100 0

Biswa-
Karma

236 20.34 35.59 1.69 42.37 98.31 1.69

Brahmin 2764 27.06 25.18 4.92 42.84 96.53 3.47

Chhetri 1556 33.68 24.68 8.48 33.16 95.37 4.63

Dhimal 60 73.33 13.33 0 13.33 100 0

Shah 728 20.88 33.52 8.79 36.81 95.60 4.40

Limbu 328 56.10 9.76 7.32 26.83 100 0

Gurung 104 30.77 19.23 7.69 42.31 100 0

Marwari 52 0 30.77 0 69.23 100 0

Magar 260 26.15 20 4.62 49.23 100 0

Mahato 116 20.69 24.14 6.90 48.28 96.55 3.45

Mandal 260 26.15 32.31 6.15 35.38 95.38 4.62

Musahar 24 33.33 33.33 16.67 16.67 100 0

Muslim 772 33.68 31.09 8.81 26.42 94.82 5.18

Newar 412 33.98 21.36 6.80 37.86 99.03 0.97

Pariyar 144 22.22 33.33 11.11 33.33 97.22 2.78

Rai 584 47.26 15.07 8.22 29.45 98.63 1.37

Rajbansi 360 24.44 35.56 4.44 35.56 98.89 1.11

Rajput 132 15.15 48.48 3.03 33.33 100 0

Sanyasi 80 20 35 5 40 100 0

Satar 104 26.92 38.46 0 34.62 88.46 11.54

Tamang 324 22.22 24.69 7.41 45.68 100 0

Tharu 916 24.02 38.43 8.30 29.26 99.13 0.87

Terai 
Brahmin

168 21.43 28.57 7.14 42.86 97.62 2.38

Yadav 744 19.35 33.87 5.38 41.40 91.94 8.06

Others 588 24.49 30.61 10.20 34.69 96.60 3.40

Table 1. Distribution of Rh-system among the total subjects 
(n=11960).

Types of Blood Group Rh +ve Rh -ve

Percentage (%) 96.79 3.21

Figure 1. Distribution of ABO blood group system among the 
total subjects (n=11960).

Figure 2. Frequency of ABO distribution in Rh positive and Rh 
negative subject (n=11960). 

Figure-1 Distribution of ABO blood group system among the total subjects (n=11960).

Table 1 shows the frequency distribution of different blood groups in Rh system.

Table-1 Distribution of Rh-system among the total subjects (n=11960).

Types of Blood Group Rh +ve Rh -ve

Percentage (%) 96.79 3.21

Figure-1 Distribution of ABO blood group system among the total subjects (n=11960).

Table 1 shows the frequency distribution of different blood groups in Rh system.

Table-1 Distribution of Rh-system among the total subjects (n=11960).

Types of Blood Group Rh +ve Rh -ve

Percentage (%) 96.79 3.21

RESULTS
The frequency distribution of different blood groups in ABO 
system of all the subjects (n=11960) is cited in figure 1.

Table 1 shows the frequency distribution of different blood 
groups in Rh system.
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DISCUSSION
The distribution of blood groups among the subjects 
(n=11960) was found as 34.80% O group, 28.66% A group, 
27.66% B group and 6.89% AB group. In ABO system, O 
blood group is dominant blood group in the present study. 
Similar results were found by Shrestha et al., Shah et al., 
Pramanik et al., and Upadhyay et al. but the result of our 
study is differ from the result found by Chapagain et al., 
Singh et al., and Humagain et al., who found that blood 
group A is the dominant blood group in Nepal.9-16

Interestingly table 4 shows that the result of the our study 
is similar to the result of study done in the population in 
India (Multicentric study and West Bangal), Bangladesh, 
Thailand, Kenya, Britain and USA but differ from the result 
of population of Pakistan.18-25 The present result confirmed 
that blood group O is dominant, similar to Asian, European, 
African and American population but the present result is 
different from Muslim population.25

The patteren of blood group O > A> B > AB observed in this 
study was also observed by Shrestha et al., Sah et al. and 

Pramanik et al.9-12 It is interesting to note that the similar 
pattern of blood group distribution was also observed by 
Xu et al. in Chinese population.26 

Figure -2 shows that the frequency of ABO blood group 
distribution in Rh +ve and Rh –ve subjects. This result 
shows that there is difference in pattern of Rh +ve and Rh-
ve blood groups distribution. The pattern of Rh +ve blood 
group distribution is O > A > B > AB, whereas the pattern for 
Rh -ve blood group is O > B > A > AB. Interestingly, the study 
found that in both the patterns, O is the commonest blood 
group and AB is least one.

Table -2 shows the ethnic variation of blood groups. It was 
found that O blood group was commonest in Brahmin, 
Bhujel, Biswakarma, Shah, Gurung, Marwari, Magar, 
Mahato, Mandal, Newar, Sanyasi, Tamang, Terai Brahmin 
and Yadav, whereas ethnic groups Chhetri, Dhimal, Limbu, 
Muslim, Rai had blood group A dominant. Similarly, blood 
group B was the most common blood group in Biswakarma, 

Table 3. ABO and Rh blood groups distribution reported in Nepal till date.

Authors Types of Subject Population ABO System (%) Rh System (%)

A B O AB +ve - ve

Chapagain et al.14 Jirel ethnic group 2093 55.05 14.72 21.64 8.60 99.86 0.14

Pramanik et al.11 Medical students 322 29 26 32 13 98.5 1.5

Sah et al.10 School students 359 34.3 27.0 34.8 3.9 98.6 1.4

Upadhyay et al.13 Medical students 2208 28.17 30.17 34.87 6.79 95.38 4.62

Humagain et al.16 Hospital patients 553 29.1 25.7 28.2 17.0 90.2 9.8

Pramanik and Pramanik17 Nepalese medical students 120 34.17 29.17 32.50 4.17 96.67 3.33

Shrestha et al.9 Hospital patients 13568 29.7 27 35.1 8.2 97.3 2.7

Pramanik and Adhikari12 Hospital patients 1310 29 27 36 9 99.92 0.08

Singh R15 Blood donors 11934 32 26 29 12 - -

Present Study Subjects attended to Hospital 11960 28.66 27.66 34.8 6.89 96.79 3.21

Table 4. ABO and Rh blood groups distribution reported in 
outside the Nepal.

Country Type of Blood Group (%)

A(%) B(%) O(%) AB(%) Rh+ve 
(%)

Rh-ve 
(%)

Present Study 28.66 27.66 34.80 6.89 96.79 3.21

Multicentric study 
in India18

22.28 32.66 37.12 7.74 94.13 5.87

West Bangal 
India19

23.9 33.6 34.8 7.7 94.7 5.3

Bangladesh20 25.40 31.10 33.80 9.7 - -

Thailand21 20.5 30.5 40.5 8.5 - -

Pakistan25 31.95 27.99 28.66 11.34 92.45 7.55

Kenya22 26.20 22.00 47.48 4.4 80.13 8.60

Britain23 42.0 8.0 47.0 3.0 83.0 17.0

USA24 41.0 9.0 46.0 4.0 85.0 15.0

Table 5. Dominant blood groups in different Ethnic groups 
studied in Nepal.

Authors Dominant Blood Group in different ethnic groups

A B O AB

Shrestha 
et al.9

Newar, 
Magar, 
Limbu and 
Sanyasi

Tharu and 
Marwari

Brahmin, Chhetri, 
Tamang, Lama, Gu-
rung, Sherpa, Terai 
Brahmin, Muslim 
and Yadav

-

Pramanik 
and Ad-
hikari12

Chhetri and 
Newar

Sherapa 
and Lama

Brahmin, Magar and 
Gurung

-

Singh R15 Newar, 
Chhetri and 
Tamang

Sherpa Brahmin and Gurung -

Present 
Study

Chhetri, Dhi-
mal, Limbu, 
Muslim, and 
Rai

Biswa-
karma,
Rajput, 
Satar and 
Tharu

Brahmin, Bhujel, 
Biswakarma, Shah, 
Gurung, Marwari, 
Magar, Mahato, 
Mandal, Newar, San-
yasi, Tamang, Terai 
Brahmin and Yadav
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Rajput, Satar and Tharu. Moreover, Blood groups O and 
B were equally dominant in Pariyar and Rajbansi and in 
Musahar; blood group A and B were equally dominant.

The Rh blood group was not equally distributed in all ethnic 
groups. Our study found that some ethnic groups, such as 
Bhujel, Dhimal, Limbu, Gurung, Marwari, Magar, Musahar, 
Rajput, Sanyasi and Tamang had only Rh +ve people. Satar 
had more Rh -ve (11.54%) people as compared to any 
ethnic groups studied all over Nepal.9-17

It is interesting to note that Tibeto- Burman group (Limbu, 
Tamang, Gurung, Magar etc.) people are less Rh -ve as 
compared to Indo-Aryan group (Brahmin, Chhetri, Yadav, 
Terai Brahmin etc).

Table-5 presents the blood group dominating ethnic 
groups observed by different studies in Nepal. Our study 
had shown that blood group O was dominant in Brahmin, 
Gurung, Yadav and Terai Brahmin, which is similar to results 
observed by Shretha et al. Pramanik et al. and Singh.9,12,15 
Similarly, this study presented that blood group A was 
commonest in Chhetri population and the similar result 
was observed by the studies by Pramanik et al. and Singh 
done in Nepal.12,15 It was also observed by this study and 
Shrestha et al. that Blood group B was commonest in Tharu 
population.9

Some interesting results were found in our study. Among 
Rh -ve group, Satar (11.54%), Biswakarma (1.69%), Pariyar 
(2.78%) and Rajbansi (1.11%) population had only A-ve 
people, Newar (0.97%) and Mahato (3.45%) were only O 

-ve, and Terai Brahmin (2.38%) were only B -ve. On the other 
hand, AB -ve blood group was present only in Brahmin, 
Chhetri, Shah and Mandal. The Rh -ve blood group was 
significantly (P < 0.005) higher in Yadav population.

This research was conducted among the subjects who 
attend to the Nobel Medical College during the period 
August 1, 2015 to July 30, 2016. During the said period, 
the total number of subjects was 11960. The total number 
of subjects was divided into different ethnic groups. So it 
is natural the subjects of different ethnic groups never be 
equal.

CONCLUSION
Blood group O is dominant in the majority of the ethnic 
groups included in the study, whereas blood group AB was 
the least common among them. With regard to Rh system, 
Rh +ve is significantly more dominant than Rh -ve in all 
the ethnic groups of our study. This novel information of 
Eastern part of Nepal would prove helpful for planning the 
blood transfusion related health challenges in future in this 
region. 
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