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Knowledge of distribution of ABO and Rh blood groups is helpful for effective management of blood 
banks and safe blood transfusion services. The prevalence of these blood groups varies worldwide and 
may not be found in equal numbers even among ethnic groups. The aim of this study was to find out 
the distribution of ABO and Rh (D) blood groups among students attending high schools in Bote town, 
Ethiopia from March–April 2017. Blood samples were taken from 392 (N = 775) volunteer students from 
finger-pricks and blood groups were determined on open slide by haemagglutination method using 
commercially available anti-sera A, B, and Rh (D). Descriptive statistics was used to calculate 
percentage frequencies of blood phenotype. The genotypic and allelic frequencies of the blood groups 
were calculated from the observed phenotypes under the assumption of Hardy–Weinberg equilibrium. 
In the ABO system, type O was the most prevalent (41.3%) followed by A (31.9%), B (21.4%) and AB the 
least (5.4%), in the pattern O > A > B > AB. Most of the students were found to be Rh+ (92.86%). 
Regarding the combined ABO/Rh blood groups, O+ was the most prevalent (38%), A+ (30%), B+ (20%) 
and AB+ (5%) and O- was also the most frequent (3%) among Rh-negative (Rh-) students. The allelic 
frequencies of O (r), A (p) and B (q), D and d were 0.64, 0.21, 0.15, 0.73 and 0.27, respectively. Genotypic 
frequency of I

O
I
O
 was the most (0.413) frequent while that of I

B
I
B 

was the least (0.021) while DD and dd 
were 53.3 and 7.3, respectively. The observed and expected frequencies of individuals having ABO and 
Rh blood were not significantly different in both blood systems (goodness-of-fit χ

2
 for ABO = 0.4729, df 

= 3 and χ
2 

for Rh = 0.0145, df = 1; P < 0.05). The present study gives vital information regarding the 
management of blood bank and transfusion services in the community.  
 
Key words: Blood alleles, agglutination, blood bank, blood transfusion, prevalence, Rhesus factor. 

 
 
INTRODUCTION 
 
Until the discovery of the ABO blood group over 100 
years ago, all blood had been assumed to be the same, 
and the often tragic consequences of blood transfusions  
 

were not understood (Tekade et al., 2011). Blood groups  
are genetically determined and exhibit polymorphism in 
different populations. A total of 30 human blood group 
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systems are now recognized by the international society 
of blood transfusion of which the ABO and Rhesus (Rh) 
are the most important in clinical practice (Jaff, 2010; 
Tekade et al., 2011). ABO and Rh blood group antigens 
are hereditary characters and are useful in population 
genetic studies, researching population migration 
patterns, as well as resolving certain medicolegal issues, 
particularly of disputed paternity and are of great 
importance in blood transfusion and organ transplantation 
in that the donor blood type should match that of the 
recipient (Kassahun et al., 2015). 

The differences in human blood are due to the 
presence or absence of certain protein molecules called 
antigens and antibodies. The antigens are located on the 
surface of the red blood cells (RBC) and the antibodies 
are in the blood plasma (Daniel and Clark, 2007).  

The ABO blood group system is governed by a single 
gene located on chromosome 9 with three alleles (IA, IB 
and IO) (Zahid et al., 2016). The IA and IB alleles are co-
dominant but both of them are dominant over the 
recessive allele IO in intra-allelic interaction in diploid 
condition (Murphy et al., 2003).The ABO system is 
determined by the presence of red blood cell antigens, an 
antigen A (group A), B antigen (group B), or both 
antigens (group AB), or neither of the antigens (group O), 
which classifies all human blood in one of four groups 
(phenotypes) A, B, AB, O (Zahid et al., 2016) with six 
genotypes, that is OO (type O), OA (type A), OB (type B), 
AA (type A), BB (type B), AB (type AB (Khalid et al., 
2013). 

Rhesus blood group system (Rh) is the second most 
important blood group system due to hemolytic disease 
of newborn. It is determined by a gene located on the 
short arm of chromosome 1 (Murphy et al., 2003) with 
two alleles (D and d). Individuals who have the D antigen 
on their red cells are known as Rhesus-positive (Rh+) 
(DD or Dd genotype) while those without antigen D (dd 
genotype) in their red blood cells are Rh- (Knowles and 
Poole, 2002). Antibodies to D can cause transfusion 
reactions. Unlike ABO blood group spontaneous 
antibodies are never formed against Rh antigens and 
repeated exposure is needed to make significant amount 
of antibodies to cause a transfusion reaction (Guyton and 
Hall, 2006). If an Rh- person receives an Rh+ transfusion, 
the recipient produces anti-D. A related condition 
sometimes occurs when an Rh- woman carries an Rh+ 
fetus. The first pregnancy is likely to be uneventful 
because the placenta normally prevents maternal and 
fetal blood from mixing. However, at the time of birth, or if 
a miscarriage occurs, placental tearing exposes the 
mother to Rh+ fetal blood. She then begins to produce 
anti-D antibodies. If she becomes pregnant again with an 
Rh+ fetus, her anti-D antibodies may pass through the 
placenta and agglutinate the fetal erythrocytes. 
Agglutinated RBCs hemolyze, and the baby is born with a 
severe anemia called hemolytic disease of the new born 
(HDN) or Erythrblastosis fetalis (Saladin, 2003). 

 
 
 
 
The frequency of the ABO and Rh blood groups vary 
worldwide and may not be found in equal numbers in 
various populations. Among African-Americans the 
distribution of ABO blood group, type O, 46%; type A, 
27%; type B, 20%; and type AB, 7%. Among Caucasians 
in the United States, the distribution of type O is 47%; 
type A, 41%; type B, 9%; and type AB 3%. Among 
Western Europeans type O, 46%; type A, 42%; type B, 
9%; and type AB, 3% (Pramanik, 2000). In African 
American, Rhesus (D) negative is approximately 7% and 
Rhesus (D) positive is 93%. In other Europeans, Rhesus 
(D) negative is about 16% and Rhesus (D) positive is 
84%. In African descent, Rhesus (D) negative is less than 
1% and Rhesus (D) positive is over 99% (Bamidele et al., 
2013).  

The success of human blood transfusion requires 
compatibility for the two major blood group antigen 
systems and on the ability of agglutinins of both blood 
groups to cause haemolytic transfusion reaction and 
haemolytic disease of the foetus and newborn (Knowles 
and Poole, 2002; Murphy et al., 2003). Blood transfusion 
is a life-saving procedure but can cause acute and 
delayed complications. Complications of blood 
transfusions with wrongly labeled blood groups may be 
mild or can be life-threatening.  

The type and stock levels of blood and blood products 
available in the hospital blood bank in any community 
should ideally closely correlate with the distribution of the 
clinically significant red cell antigens in the general 
population (Erhabor et al., 2010). The knowledge of the 
distribution of ABO and Rh (D) blood groups is essential 
for the effective management of a Blood Bank's 
inventory, whether it is in a smaller local transfusion 
centre or a regional or national blood transfusion service. 
Blood Transfusion Service (BTS) is an integral part of 
modern health care system without which efficient 
medical care is impossible. The main aim of a BTS is to 
provide effective blood and blood products, which should 
be as safe as possible, and adequate to meet patient's 
need (Kotwal et al., 2014).   

Although the prevalence of the ABO and Rhesus blood 
has been reported in few parts of Ethiopia, none has 
been carried out in Bote town. Therefore, the aim of this 
study was to determine the distribution of ABO and Rh 
(D) blood group alleles, genotypes and phenotypes 
among students attending secondary and Preparatory 
schools in Bote town, Oromia National Regional State, 
Ethiopia.  
 
 
MATERIALS AND METHODS 

 
Study area  

 
The study was carried out in Bote town in Bora district which is 
found in East Shoa Zone Oromia National Regional State (Figure 
1). Bote town is located at 110 km South of Addis Ababa. It is found 
at 8°8'N, 38°57'E and an altitude of 1,611 meters above sea level.  
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Figure 1. Map of the study area (Author’s manipulation based on Ethio-GIS Data from 
EMA). 

 
 
 
The town has a total population of 28,469 (14,594 males and 
13,875 females) with the ethnic composition of Oromo (55.1%), 
Amhara (24.2%), Gurague (18.3%), Tigrie (1.1%), and Hadiya and 
Walayta (1.3%) (Source: Central Statistical Authority, 2007). 
 
 
Study population and sampling techniques  
 
The study populations were all students of secondary and 
preparatory schools found in Bote town. The schools were Bora 
Secondary School with 540 students, Bote Preparatory School with 
165 and Professor Badege Academy (Secondary School) with 70 
students and the total population size in these schools was 775 
students.  
    Discussion was made with all the students of the schools 
concerning the purpose of the study and the importance of knowing 
one’s own blood group in the aspects of nutrition, health, blood 
transfusion and blood donation. After the discussion, they were 
asked to give sample blood voluntarily and 392 (more than 50% 
students from each school) gave the sample. The participants 
consisted of 204 (52%) males and 188 (48%) females. The blood 
sample collection and analysis were conducted from March - April, 
2017 in the biology laboratories of Bote Secondary School and Bote 
preparatory school.  
 
 
Blood sample collection and blood groups determination 
 
The blood samples were collected from finger pricks by professional 
laboratory technicians from the District Health Center. The samples 
were then tested for ABO and Rhesus factor blood groups by using 
Anti-A, Anti-B, Anti-D on open glass slide method following Bhasin 
and Chahal (1996). 

Commercially available standard anti-sera A, anti-sera B and 
anti-sera D were used for the study. Blood grouping was done by 
commercial reagent kit supplied by SPINREACT, S.A.U.-Ctra. 
Santa Coloma, 7E-17176 SANT ESTEVE DE BAS-(Gerona) Spain 
and obtained from Adama blood bank service. Blood was treated 
with anti-A, anti-B and anti-D anti-sera on separate glass slides, 

marked as A, B and D and were mixed with separate sterilized 
applicator sticks. The mixture was observed for agglutination. The 
blood group was determined based on agglutination with the 
corresponding anti-sera. If agglutination was present in the blood 
drop A, then it belongs to A blood group, agglutination in blood drop 
B, B group, agglutination in both A and B blood drops, AB group 
and if no agglutination in both A and B drops, then O group. 
Similarly, agglutination in blood drop D was considered as Rh+ and 
no agglutination Rh- (Avent and Reid, 2009). Therefore, the results 
were recorded as A+, B+, AB+, O+ and A-, B-, AB- and O-. 
 
 
Statistical analysis 
 
Descriptive statistics was used to calculate frequencies of the 
phenotype of the blood ABO and Rh blood groups and results were 
reported as frequencies and percentages.  
The genotypic and allelic frequencies of the ABO and Rh blood 
groups were calculated from the observed phenotypes of ABO and 
Rh under the assumption of Hardy–Weinberg equilibrium. The three 
alleles of ABO blood groups, i.e., IA, IB, and IO, and their frequencies 
were represented by p, q, and r, respectively. The frequencies were 
calculated as follows:  
 
r = √O = Allele IO  
p = 1 - √B + O = Allele IA  
q = 1 - √A + O = Allele IB  
 
Therefore, the genotypic frequencies are represented as:  
 
(p + q + r) 2 = p2 + 2pq + q2 + 2pr + 2qr + r2 = 1 and p + q + r = 1 
 
Where, p2 is the genotypic frequency of IAIA, q2 is the genotypic 
frequency of IBIB, 2pq is the genotypic frequency of IAIB, 2pr is the 
genotypic frequency of IAIO, 2qr is the genotypic frequency of IBIO 
and r2 is the genotypic frequency of IOIO as cited in Hanania et al. 
(2007). 

The frequencies of the Rh blood group allele D (dominant allele) 
and d (recessive allele) were determined as: 
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q = √Rh- = Allele d  
P = 1 – q = Allele D  
 
The Rh blood (D) group genotypic frequency was calculated from 
the allelic frequency under the assumption of Hardy-Weinberg 
equilibrium as follows:  
 
DD + 2Dd + dd = 1  
Genotype DD = p2  
Genotype Dd = 2pq  
Genotype dd  = q2 

Chi-square (χ2) test (P < 0.05) was used to check whether the 
observed and expected frequency distributions of the ABO blood 
groups and Rh factor were in the Hardy Weinberg equilibrium or 
not.  
 
χ2 =Σ (Of - Ef)2 / Ef  
 
Where, Of = Observed frequency; Ef = Expected frequency 
Expected phenotypic frequencies for each blood group were 
calculated as:  
 
1) A blood group Ef  = frequency of (AA + AO) X number of total 
sample,  
2) B blood group Ef = frequency of (BB + BO) X number of total 
sample,  
3) AB blood group Ef = frequency of AB X number of total sample , 
4) O blood group Ef = frequency of OO X number of total sample,  
 
 

Ethical consideration 
 

Ethical clearance was obtained from the Health Bureau of Oromia 
National Regional State. Before data collection, an informed 
consent was obtained from the students and collected data were 
kept confidential. 

 
 
RESULTS 
 

Distribution of ABO and Rh blood groups  
 

The phenotypic frequency distribution of ABO of blood 
groups based on Rh blood group is shown in Table 1. In 
the ABO blood group system, type O was the most 
prevalent (41.32%), followed by type A (30.1%), type B 
(21.4%) and type AB was the least frequent (5.4%) in the 
order O > A > B > AB. Regarding Rh factor, most of the 
participants were found to be Rh+ (92.86) of which O+ 
was the most (38.3%) and AB+ was the least (0.8%) 
prevalent.  
 
 
Allelic frequencies of ABO and Rh (D) blood groups  
 

Results of allelic and genotypic frequencies of ABO and 
Rh blood groups are depicted in Table 2. The allelic 
frequencies of the ABO blood group of r (I

O
), p (I

B
) and q 

(I
A
) were 0.64, 0.21 and 0.15, respectively  (I

O
 > I

A
 > I

B
) 

while allelic frequencies of the Rh blood group of D and d 
were 0.73 and 0.27, respectively. Genotypic frequency of 
I
O
I
O
 was the most (0.413) frequent while that of I

B
I
B 

was 
the least (0.021) frequent. 

 
 
 
 
Observed and expected frequencies of ABO blood 
group and Rh factor 
 
Tables 3 and 4 represent comparison between observed 
and expected frequencies of the ABO blood group and 
Rh factor, respectively. The observed and expected 
frequencies of individuals having ABO and Rh blood were 
not significantly different in both blood systems 
(goodness-of-fit x

2
 for ABO = 0.4729, df = 3 and for Rh = 

0.0145, df = 1; P < 0.05). 
 
 
DISCUSSION  
 
Distribution of ABO and Rh blood groups  
 
The study of blood groups is fundamental in the clinical 
practice due to the inherent relationship in transfusion 
medicine and organ transplants (Roback et al., 2011). In 
blood banks it is challenging to get enough blood units, 
especially for the less frequent blood types. Thus, it is 
necessary to implement effective programs among health 
institutions to get specific blood types and products 
according to their geographic distribution. To meet this 
need it is important to know the distribution of ABO and 
Rh (D) blood groups in several areas of a country 
(Canizalez-Román et al., 2018).  
    The frequencies of ABO and Rh blood groups vary 
worldwide and are not found in equal numbers even 
among ethnic groups of the same country. Many studies 
have shown that blood group O is the most common 
while AB is the least common in different ethnic groups 
(Nwauche and Ejele, 2004). The result of the current 
study revealed that the frequencies of the blood group 
distribution was in the order O > A > B > AB. Accordingly, 
type O was the highest (41.32%), A (31.9%), B (21.4%) 
and AB (5.4%). With regard to Rh factor, most (92.86%) 
of the participants were Rh+ while only 7.14% were Rh- 
which is in agreement with most studies conducted in 
different parts of the world, including Ethiopia, though the 
figures may vary significantly. In Silte zone, Ethiopia, 
Kassahun et al. (2015) reported the prevalence of O 
(41.0%), A (24.5%), B (21.3%) and AB (5.2%) and 
92.06% Rh+ and 7.94% Rh-. Among Sidama ethnic 
group (Ethiopia) the distribution of ABO blood group of 
type O (51.3%), type A (23.5%), type B  (21.9%) and type 
AB  (3.3%) (Tewodros et al., 2011). Similarly, (Teklu and 
Shiferaw, 2016) reported the prevalence of O (43.0%), A 
(32.0%), B (21.5%) and AB (3.5%). Fekadu (2015) 
reported the general Ethiopians ABO blood group 
distribution of type O, 40%, type A (31%), type B (23%) 
and type AB (6%). The relative frequencies of ABO and 
Rhesus blood groups in the current study, did not deviate 
from the typical pattern of O > A > B > AB in the country.  
In African-American the distribution of type O is 46%, 
type A (27%), type B (20%) and type AB (7%). In 
Caucasians in the United State, the distribution of type



Fufa and Debelo          5 
 
 
 

Table 1. ABO blood group frequency based on Rh blood group system among students of 
Secondary and Preparatory Schools in Bote town, Ethiopia in the year 2017 (n = 392). 
  

Rh blood group  A B AB O Total 

Positive 30.0 (118) 20.0 (78) 4.5 (18) 38.3 (150) 92.86 (364) 

Negative 2.0 (7) 1.5 (6) 0.8 (3) 3.0 (12) 7.14 (28) 

Total 31.9 (125) 21.4 (84) 5.4 (21) 41.3 (162) 100 (392) 

 
 
 

Table 2. Allelic and genotypic frequencies of ABO and Rh blood groups among students of Secondary and Preparatory 
schools in Bote town in the year 2017. 
 

Allele Frequency Genotype Frequency % Phenotype Frequency (%) 

O (r) 0.64 I
O
I
O
 0.413 41.3 O 41.3 

A (p) 0.21 I
A
I
A
 0.043 4.3 A 4.3 

B (q) 0.15 I
A
I
O
 0.268 26.8 A 26.8 

  

I
B
I
B
 0.021 2.1 B 2.1 

I
B
I
O
 0.186 18.6 B 18.6 

I
A
I
B
 0.060 6.0 AB 6.0 

D 0.73 DD 0.5329 53.3 Rh (D)+ 53.3 

  Dd 0.3942 39.4 Rh (D)+ 39.4 

d  0.27 Dd 0.0729 7.3 Rh (D)- 7.3 

 
 
 

Table 3. Observed and expected frequencies of ABO blood group distribution among Secondary and 
Preparatory students in Bote town in the year 2017. 
 

ABO Blood group Observed number (o) Expected number (e) Difference (d) d
2
/e 

A 125 121.88 3.12 0.0799 

B 84 80.95 3.05 0.155 

AB 21 23.56 2.56 0.278 

O 162 161.94 0.06 0.00002 

χ
2
    =     0.4729 

 
 
 

Table 4. Observed and expected frequencies of Rh blood group among Secondary and 
Preparatory students in Bote town in the year 2017.  
 

Rh group Observed (o) Expected (e) Difference  (d) d
2
/e 

Rh
+
 364 363.38 0.62 0.0011 

Rh- 28 28.62 – 0.62 0.0134 

χ
2
    =   0.0145                                     

 
 
 
O is 47, type A (41%), type B (9%) and type AB is (3%). 
Also, among Western Europeans, type O is 46%, type A 
(42%), type B (9%) and type AB is 3% Adeyemo and 
Soboyejo, 2006). In a study done on in Nepalese medical 
students, Upadhyay-Dhungel et al. (2013) found type O 
(34.87%), type O (30.17%), type A (28.17%) and type AB 
(6.79%) and Rh+ (95.38%). Canizalez-Román et al. 
(2018) reported a very high prevalence of type O 
(61.82%), type A (27.43%),  type  B (8.93),  and  type  AB  

(1.81%) and 95.58% Rh+ in the Mexican population. 
Although, blood group O is the most common 

phenotype in most populations in different parts of the 
world, blood type B or type A are rarely the most 
prevalent. In a study carried out in Bannu region in 
Pakistan, Khan et al. (2009) reported the prevalence 
pattern of B > A > O > AB. In Swat district in Pakistan, 
Khattak et al. (2008) reported the percentage frequencies 
of B (32.40%), O (29.10%), A (27.92%) and AB  (10.58%)  



6          Int. J. Sci. Technol. Educ. Res. 
 
 
 
(B > O >A > AB). The findings of Khalid et al. (2013) in 
Pakistan show that the frequency of O (27.93%), A 
(24.75%), B (27.97%) and with a relatively higher 
percentage of AB (19.36%) compared to most studies 
worldwide. Khalid et al. (2013) reported that in 
Bangladesh and India most studies have shown the 
typical Asian pattern of B > O > A > AB distribution. From 
Saudi Arabia Sarhan et al. (2009)reported that blood 
group O (56.8%) to be more common than A (33.4%), B 
(6.0%) and AB (3.4%) blood groups. Majority of Asians 
have a typical B > O > A > AB pattern while most 
Africans, Americans, Australians and English exhibit an O 
> A >B > AB pattern of ABO phenotypes. Some 
European nations on the other hand show an A > O > B > 
AB pattern Khalid et al. (2013) and the general Indian 
subcontinent has the pattern, B ≥ O > A > AB Khan et al. 
(2009). 

The findings of Khan et al. (2009) also show that blood 
group B (36.6%) was the most prevalent followed by O 
(35.5%, A (21.4%) and AB (7.0%) which showed the 
same trend of prevalence as in the general Indian 
subcontinent (B ≥ O > A > AB).  
The higher distribution of blood type O recorded in this 
study has advantage to the region as Bote town is 
located in the Central Rift Valley of Ethiopia where 
malaria is prevalent. Lemu et al. (2017) reported that 
there is a hypothesis that the frequency of group ‘O’ is 
higher than non-‘O’ phenotypes in malaria endemic 
areas. It appears that the natives with blood type ‘O’ 
better survived severe malaria. On the other hand, both 
Rh-negative and ‘O’ phenotypes might have encouraged 
malaria transmission in the area as asymptomatic 
carriers prevailed probably because of their resistance to 
malarial disease showing the beneficial effects of the 
phenotypes. Thus, dominance of O group could be 
protective against malaria because studies have shown 
that the erythrocytes of an individual with blood type O 
might not be suitable for rosette formation by 
Plasmodium falciparum. Besides, the higher prevalence 
of type ‘O’ blood has its advantage which may include 
emergency blood transfusion as blood group O is a 
universal donor (lack both A and B antigen) hence it is 
readily available. This can also be seen as good input for 
blood bank services for effective management of blood 
and safe blood transfusion services (Lemu et al., 2017). 
The frequency of the Rh-negative phenotype differs 
significantly between populations. In Africa and Asia the 
Rh-negative phenotype is less common. For example, 
there are reports of a 6% rate of Rh-negatives in Nigeria 
and only 1% in Madagascar. In various regions of India 
Rh negativity was found to be 0.6–8.4%. In South East 
Asia and Far East the D-negative phenotype is even 
rarer. In China, Indonesia, and Japan less than 1% of the 
population is Rh- Lemu et al. (2017). On the other hand, 
Western nations like Britain (Garratty et al, 2004) and 
United States have Rh factor negativity of 17 and 15%, 
respectively. A study conducted in Saudi Arabia revealed  

 
 
 
 
that 29% of the population was Rh- (Eweidah et al., 
2011). Rh- frequencies of about 29% were documented 
among Basques and in distinct populations living in the 
High Atlas Range of Morocco (Weinstock, 2014). In the 
general Indian subcontinent, Khan et al. (2009) reported 
the frequency of Rh+ (89.5%) and Rh- (10.5%). 

The results of this study revealed that the frequency of 
Rh- was very low (7.14%) and the scenario may imply the 
shortage and difficulty of getting it when required from 
blood banks and to meet patient's need. In line with this, 
Lemu et al. (2017) reported that Rh- blood group is rare 
in many populations which implies that it is scarcely 
available in blood banks and thus populations in which 
Rh-negative group is more common may be approached, 
individuals are encouraged and convinced to donate 
blood to make this blood group more available in blood 
banks.  

The prevalence of the Rh factor in the current study is 
consistent with previous studies conducted in different 
parts of Ethiopia. For instance, among blood donors in 
Jimma city, 93% were Rh+ and 7% Rh- (Teklu and 
Shiferaw, 2016) and Kassahun et al. (2015) noted 
92.06% Rh+ and 7.94% Rh-negative in Silti zone.  
 
 
Allelic frequencies of ABO and Rh (D) blood groups  
 
In the current study, the allelic frequencies of O (0.64), A 
(0.21) and B (0.15); D (0.73), and d (0.27), and Rh factor 
were very close to the findings of Kassahun et al. (2015) 
in a similar study conducted in Silte zone, Ethiopia. In 
their study, the allelic frequencies of O (r), A (p) and B 
(q), D, and d were 0.65, 0.19 and 0.15, 0.72 and 0.28, 
respectively. They also found that 92.06% were Rh+ 
while 7.94% were Rh-. The pattern of allelic frequencies 
I
O
 > I

A
 > I

B
 was consistent with the results of previous 

studies conducted in Oromia National Regional State. For 
instance, in the Arsi clan frequency of I

A
 is 0.19, I

B
 0.16, 

and I
O
 0.65 while in Guji clan I

A
 is 0.21, I

B
 0.16, and I

O
 

0.63 and in Borena clan I
A
 0.22, I

B
 0.15, and I

O
 0.63 [33]. 

Of the six different genotypes, I
O
I
O
 was the most (41.3%) 

frequent. The predominance of I
O
 allele may be due to 

the fact that blood groups A and B (I
A
I
O
 and I

B
I
O
) carry O 

allele in their heterozygous state, in addition to the 
homozygous I

O
I
O
. In the general Indian subcontinent, 

(Yassin, 2013) reported allelic frequencies of p (0.154), q 
(0.249), r (0.591), D (0.676) and d (0.324) and these 
allelic frequencies show variation from those of the 
current study in which O (r) was 0.64, A (p), 0.21, B (q), 
0.15, D was 0.73 and d was 0.27. Allele D is dominant 
over allele d. 

The calculated Chi-Square value for ABO blood group 
was 0.4078 which has the P value is between 0.95 and 
0.90 with 3 degrees of freedom (P > 95%). The results 
indicated that there was no significant difference between 
observed and expected values in the distribution of ABO 
blood groups. Regarding the Rh blood  group,  there  was  



 
 
 
 
also no significant difference between observed and 
expected values (Goodness of fit X

2
 = 0.0119, df = 1, P > 

95%). 
 
 
Conclusion  

 
In the current study the pattern of distribution of the ABO 
blood groups was O > A > B > AB and most (92.86%) of 
the participants were Rh+, O+ also being the most 
frequent (38.3%). The frequency of Rh- blood group 
among the study population was very low which indicates 
the scarcity of people with the blood type and difficulty of 
getting it when it is needed. Therefore, the outcome of 
this study could be used as baseline information for the 
effective management of a Blood Bank inventory in the 
area. 
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