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Background: A big variety in blood group distribution can be seen in some geographic regions, 
as well as, in some ethnic and socio-economic groups. Blood groups are, in fact, defined as 
surface antigens on the erythrocyte cell membrane, and the distribution of the blood groups 
varies in different regions of the world. Aim: The aim of our study was to investigate blood 
group distribution (ABO,RhD) in major ethnic groups in the Republic of Macedonia 
(Macedonian and Albanian population). Materials and methods: A database with total number 
of 1547 patients were studied. Their blood group (ABO, RhD) was traced using standardized 
immunohaematological procedure (gel cards technique). Results: The results from our 
investigation showed that Macedonians and Albanians did not differ very much. Frequency 
distribution of each blood group within these two populations did not differ significantly 
between blood groups O, A and B. The difference in the distribution of AB blood group between 
Macedonians and Albanians was statistically significant (t=2.5163, p=0.01174, p<0.05). The 
difference in the distribution of RhD positive and RhD negative between Macedonians and 
Albanians was not statistically significant (t=-0,6034, p=0,5485, P>0,05). The difference in the 
distribution was found to be statistically significant between Macedonians and Albanians only 
in the AB(+) blood group (t=-2,5156, p=0,01174, p<0,05). Conclusion: The only significant 
difference was found in the distribution of AB blood group (more precisely AB negative), 
which, in general, is more frequent in Albanian population.
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1. Introduction
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Since the beginning of the 20th century, the erythrocyte 
1antigens have been thoroughly investigated and well defined.  

There are many studies in the world discussing blood group 

frequencies, distribution, genetic polymorphism in a nation, a 

country, a continent, an ethnic group, etc. One person's blood group 

is identified based on the presence of a specific cluster of antigens 

on their erythrocyte cell membrane. Blood groups are, in fact, 

defined as surface antigens on the erythrocyte cell membrane, and 

the distribution of the blood groups varies in different regions of the 
2world.  An individual's blood group is defined based on the antigen 

class they have. The ABO and the Rhesus systems are clinically the 

most important blood groups in transfusion medicine, and 
3medicine in general.  If incompatible groups are used (the ABO 

blood group system) during blood transfusion, it can lead to 

patients' death, which represents one of the commonest causes of 
4death associated with transfusion.  Similarly, this kind of 

incompatibility with Rh blood group system (RhD) can be seen as a 
5cause of hemolytic disease of a newborn.  There is a wide variety in 

6the blood group distribution in some geographic regions , as well 
7as, in some ethnic and socio-economic groups.  Numerous studies 

investigate the associations among the ABO blood group system 

and many diseases, such as diabetes mellitus, some cancer types, 
8,9,10etc . The investigation of blood groups, their phenotypic 

diversity and biological significance are of great interest in the 

domain of human genetics and medical science. The aim of our 

study was to investigate the blood group distribution (ABO, RhD) 

in the major ethnic groups in the Republic of Macedonia (the 

Macedonian and the Albanian population). The Macedonian 

population makes up 64,1455%, while the Albanian makes up 

25,1703% of the population in the Republic of Macedonia.
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Matherials and methods

Results

A database with a total number of 1547 patients was studied. 

Their blood groups (ABO, RhD) were traced using a standardized 

immunohematological procedure (gel cards technique). Based on 

the ethnical group, subjects were divided into two major groups 

(Macedonians 71.11%, Albanians - 28.89%). The distribution of 

their blood group (O+, O-, A+, A-, B+, B-, AB+, AB-, RhD+, RhD-) was 

calculated separately for each ethnic group. Student t-test was used 

to indicate significant differences in blood group distribution 

between Macedonian and Albanian population.

A total number of 1547 subjects: 695 male and 852 female, were 

included in the study. 1100 of them were Macedonians (476 males, 

624 females) and 447 were Albanians (219 males, 228 females) 

respectively. 

Table 1 shows the gender distribution between the 

Macedonians and the Albanians in this study.

Table 2. Distribution of ABO blood group system between the 

Macedonians and the Albanians

Table 3. Frequency distribution of Rhesus system between the 

Macedonians and the Albanians
Discussion
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*T-test (t=2.5163, p=0.01174, p<0.05)
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Blood groups

Rhesus system

Table 4. Frequency distribution of ABO and Rhesus factor blood 

groups between the Macedonians and the Albanians

The results of the ABO blood group system distribution 

between the Macedonians and the Albanians are shown in table 2.

Our investigation about the frequencies of the ABO blood 

groups in the Macedonian population gave the following results: 

A>O>B>AB.  The highest frequency was noted in the blood group A 

(43.54%), and the lowest in the blood group AB (7,64%).

The frequency of the ABO blood groups in the Albanian 

population are the following: A>O>B>AB. The highest frequency 

was noted in the blood group A (38.92%), and the lowest in the 

blood group AB (11,63%).

The results of Rhesus blood group system distribution between 

the Macedonian and the Albanians are shown in table 3.

Our investigation about the frequencies of the Rhesus factor in 

the Macedonian population gave the following results: 

RhD(+)>RhD(-) with 88,18% and 11,18%, respectively. The 

distribution frequencies of the Rhesus factor in the Albanian 

population gave the following results: RhD(+)>RhD(-) with 

89,26%% and 10,74%, respectively.

The results of ABO blood group and Rhesus blood group system 

distribution between the Macedonian and the Albanians are shown 

in table 4.

The analysis of the frequency distribution of the ABO blood 

group and the Rhesus factor D between the Macedonian and the 

Albanian populat ion showed the  fol lowing results :  

A ( + ) > O ( + ) > B ( + ) > A B ( + ) > A ( - ) > O ( - ) > B ( - ) > A B ( - )  a n d  

A(+)>O(+)>B(+)>AB(+)>A(-)>O(-)> AB(-)>B(-), respectively.

There are many studies worldwide investigating blood group 

distribution in a specific region of their countries or parts of 

countries, continents, specific group of people etc. The significance 

of such studies is very important for transfusion medicine, 

anthropology, genetics, general medicine, blood banks, blood 

donations in emergencies, clinical investigations, population 

studies, health care.11,12 The results from our investigation 

showed that there is not a significant difference between the 

Macedonians 
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%
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29,36
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28,85

O (-)
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0,45
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*T-test (t=-2.5156, p=0.01174, p<0.05)

Blood groups
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Macedonians and the Albanians. The most frequent blood type 

(ABO blood group system) among the Macedonians and the 

Albanians was the same, with the highest frequency of the blood 

group A, followed by the blood group O, then the blood group B and 

at the end the blood group AB. The frequency distribution of each 

blood group within these two populations did not differ 

significantly between the blood groups O, A and B. The difference in 

the distribution of the AB blood group between the Macedonians 

and the Albanians was statistically significant (t=2.5163, 

p=0.01174, p<0.05). Thus, the Albanian people in the Republic of 

Macedonia have statistically significant higher number of 

frequency of the AB blood group. Efremovska Lj et al. have come to 

results that indicate, more or less, relatively small genetic distances 

between the examined populations in their study (Macedonians, 

Albanians, Aromaninans Roma population).13 The biggest 

difference in the blood groups between the Macedonians and the 

Albanians was in the phenotype. The study of Makarovska-

Bojadzieva T et al, shows quite similar results about the frequency 

distribution of the ABO blood group system in the Macedonian 

population. Their results are: A (39,7%), B (14,1%), O (38%), AB 

(7,4%), which can be simplified as: A>O>B>AB, which is quite 

consistent with our results.14

The Rhesus system (RhD) analysis did not show statistically 

significant difference between these two populations. The 

difference in the distribution of RhD positive and RhD negative 

between the Macedonians and the Albanians was not statistically 

significant (t=-0,6034, p=0,5485, P>0,05). The comparison with the 

distribution of the blood groups with the general Bulgarian 

population showed quite similar results.15 This high percentage of 

RhD positive antigen is also in agreement with the results from a 

study which was taken in Gaza-Strip.16,17

The frequency distribution of the ABO blood group system and 

the Rhesus blood group system (RhesusD) between the 

Macedonian and the Albanian population has not shown any 

particular differences. The results showed the highest frequency of 

the blood group A (+) in both populations with 38,45% and 34,45%, 

respectively. The lowest distribution of the blood group in the 

Macedonian and the Albanian population differed compared with 

the highest one, which was the same. The blood group AB (-)-

(1,09%) was the least frequent in the Macedonian population, while 

the blood group B (-) - (0,45%) was noted as the least frequent in the 

Albanian population. The difference in the distribution was found to 

be statistically significant between the Macedonians and the 

Albanians only in the AB(+) blood group (t=-2,5156, p=0,01174, 

p<0,05). Thus, the AB (+) blood group is significantly more frequent 

in the Albanian population in the Republic of Macedonia. 

Such studies have high-value in because understanding the 

distribution of different blood group systems in specific regions of a 

country or region is important for blood banks, blood donations, 

clinical studies, but, also very important for investigation of a 

population group.3,18

Conclusion

From our investigation we can conclude that the frequency 

distribution of the ABO blood group system and the Rhesus system 

(Rhesus factor D) were quite similar between the Macedonian and 

the Albanian population in the Republic of Macedonia. However, the 

only significant difference was found in the distribution of the AB 

blood group, which, in general, is more frequent in the Albanian 

population. More precisely, the AB positive blood group has a higher 

frequency distribution among the Albanians.
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