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ABSTRACT
Objectives ABO and Rh blood group systems are the 
major factors affecting the blood transfusion safety. The 
frequency and distribution of these blood group systems 
vary worldwide. We aimed to determine the frequency 
and distribution of ABO and Rh blood group systems 
among first- time blood donors at the Northern Zone Blood 
Transfusion Center in Kilimanjaro, Tanzania.
Design Cross- sectional descriptive population- based 
study.
Setting Data on ABO and Rh blood group systems were 
obtained and analysed from the Northern Zone Blood 
Transfusion Center among first- time blood donors.
Participants There were 65 535 first- time blood donors 
aged 15–55 years who donated at the Northern Zone 
Blood Transfusion Center from January 2017 to December 
2019.
Outcome measures The percentage of ABO and Rh blood 
group systems among different categories of blood donors 
was calculated.
Results Retrospective data from Blood Establishment 
Computer System of 65 535 first- time blood donors were 
analysed in the present study. The mean age of the blood 
donors was 30.6±11.2 years (range: 15–55 years). The 
vast majority of the blood donors 84.2% (n=55 210) were 
men. Also, the majority 69.6% (n=45 595) were aged 
≥35 years. Blood group O was the most common blood 
group which was found in over half 52.4% (n=34 333) of 
the blood donors and majority 95.3% (n=62 461) of the 
donors were Rh positive. Moreover, the majority 78.3% 
(n=51 336) were voluntary donors and the remaining 
21.7% (n=14 199) were replacement donors.
Conclusion Majority of the donors had blood group O 
and also the vast majority of the donors were Rh positive. 
Considering the large size of our study population, this has 
provided a more comprehensive information regarding 
the frequency and patterns of ABO and Rh blood group 
systems in Tanzania. The observed association of blood 
group A with one of the regions from which donors were 
coming from, is intriguing and further studies may confirm 
possible related genetic evolution.

INTRODUCTION
The ABO blood group system is used to char-
acterise the ABO blood groups by the presence 
of A, B or AB antigens.1 The blood groups are 
identified depending on the expression of 
specific carbohydrate sugars on the surface of 
red blood cells such as N- acetylgalactosamine 
and D- galactose for A and B antigen, respec-
tively.2 These sugars are structured on the H 
antigen in which blood group O is formed 
when the H antigen remains unchanged.2 
The Rh blood group system is the most poly-
morphic of the human blood groups and it 
comprises not less than 45 independent anti-
gens which are more of clinical significance 
in transfusion medicine.3 The phenotypes of 
Rh blood group system are encoded by two 
distinct genes which carry C or c together 
with either E or e antigens, and the D antigen 
have been elucidated.4 The distribution of Rh 
positive and Rh negative groups vary between 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ To our knowledge, this is the largest population- 
based study of ABO and Rh blood group systems on 
frequency and distribution in different regions of the 
general Tanzanian population.

 ⇒ This study exclusively included first- time blood 
donors which is important for sustainability of the 
willingness to donate blood among individuals in the 
country.

 ⇒ The major limitation of this study is that we did not 
further investigate the subtypes of the ABO blood 
groups such as A1, A2, A3, Aw, Ax and Ael.

 ⇒ The fact that data were collected from a single zonal 
centre in the country, this affected the generalisabil-
ity of our findings.
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countries globally, where, for example, in Britain and 
USA the frequency of Rh negative group is relatively 
higher than other regions.5

There is limited data regarding assessment of the 
frequency and distribution of the ABO and Rh blood 
group systems in the practice of transfusion medicine 
in Tanzania. Additionally, there is a shortage of blood 
from the blood banks in Tanzania. The need for knowl-
edge of frequency and distribution of the ABO and Rh 
blood group systems is mandatory for effective manage-
ment of blood bank centres at all levels in Tanzania. 
Therefore, investigating the frequency and distribution 
of the different blood groups among blood donors in the 
country is of paramount importance for quick and safe 
blood transfusion practices.6 Knowing the frequency of 
these two important blood group systems in a Tanzanian 
population is important for blood banks and transfu-
sion centres to address blood safety and product usage 
requirements.7

In this study, we aimed to assess the frequency and distri-
bution of ABO and Rh blood groups from the Northern 
Zone Blood Transfusion Center (NZBTC) in Kilimanjaro, 
Tanzania, among first- time blood donors from 2017 to 
2019.

MATERIALS AND METHODS
Study design
A retrospective cross- sectional and descriptive study was 
conducted so as to investigate the patterns of ABO and 
Rh blood groups among first- time blood donors.

Study setting and period
This study was carried out at NZBTC which is situated 
in Moshi municipality within Kilimanjaro region. The 
study included retrospective data from the Blood Estab-
lishment Computer System (BECS) of first- time blood 
donors from January 2017 to December 2019. The Moshi 
municipality is found in the Northern area of Tanzania, 
462 km away from the economic capital city of Tanzania 
(Dar es Salaam) and 387 km to the national capital of 
Tanzania (Dodoma). The current total population of 
the zone is estimated as 184 292. NZBTC blood bank 
was established in 2004 through cooperative agreement 
of the USA and government of Tanzania by support of 
President’s Emergency Plan for AIDS Relief funding. At 
present, the blood bank provides blood for all hospitals 
in the whole of Northern zone which encompasses Kili-
manjaro, Tanga and Arusha regions. The blood bank also 
serves neighbouring regions such as Manyara.

Study population
A total of 65 535 first- time blood donors without deferral 
characteristics and with complete clinical data and 
information on ABO and Rh blood group systems were 
included in the study. Data regarding age, sex, place of 
residence and type of blood group systems were retro-
spectively extracted from the BECS.

Recruitment of the blood donors
All individuals visiting the blood bank centre for the inten-
tion of donating blood are first registered and then coun-
selled by the trained donor counsellors. This is followed 
by assessment of the eligibility for blood donation using 
local guidelines.

Blood grouping procedure
ABO and Rh blood group systems were determined using 
tube method as per manufacturer’s instructions.8

Data collection procedure
Extraction of the required data from the BECS at the 
blood bank centre was done by a data manager. The 
extracted data included age, sex, type of blood donor, 
frequency of blood donation, region of the donor and 
year of donation. The extracted data were then entered 
in Excel spreadsheet.

Statistical analysis
The collected data were exported from the Excel spread-
sheet to the Statistical Package for Social Science (SPSS) 
programme V.21.0 (IBM SPSS pack, Chicago, USA) 
programme. This was followed by cleaning for errors 
which was done by running frequency and crosstabs. Age 
was summarised as mean±SD while categorical data (sex, 
type of blood donor and Rh status) were summarised in 
proportions. Χ2 statistical test was used to determine the 
association between categorical variables. P value was 
considered to be significant when it was less than 0.05.

Patient and public involvement statement
This work did not include direct interaction with patients 
or the public in designing and conceptualisation of this 
work.

RESULTS
Selection process of the cases to be included in the present 
study
The process of recruiting the donors in the study is 
outlined in figure 1. A total of 69 663 blood donors were 
recorded at the blood bank for the period of 3 years 
(2017–2019). Of all donors, 5.3% (n=3711) were repeat 
donors and only 0.29% (n=203) donors were deferred. 
Among those who were not deferred, 0.31% (n=214) 
were excluded due to missing clinical data; making the 
retention rate for the study to be 99.7% (n=65 535).

Baseline characteristics of the donor study population
All donors’ demographic and donation variables are shown 
in table 1. Over half of the donations 42.3% (n=27 692) 
were from the year 2018 and the least number of dona-
tions 25.9% (n=16 975) were in 2019. The mean age of the 
blood donors was 30.6±11.2 years (range: 15–65 years). 
The vast majority of the blood donors 84.2% (n=55 210) 
were men with a male to female ratio of 5.5:1. Majority 
of the blood donors in this study 78.3% (n=51 336) were 
voluntary donors. In this study, we defined replacement 
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donor as a situation when a friend or family member of 
the recipient donates blood to replace the stored blood 
used in transfusion, ensuring a consistent supply.9

The frequency and distribution of ABO blood groups 
have been found to show variation across different 
regions globally. For almost 3 years the frequency and 
distribution of the ABO blood groups for three compared 
regions (Africa, Asia and Europe) the percentage of the 
A, B, AB and O blood groups still follows the O>A>B>AB 
trend (table 2).

The distribution of donor blood types by their age 
groups is listed in table 3. The majority 86.7% (n=24 655) 
of the first- time blood donors were voluntary donors in 
all age groups. Almost one- third 29.5% (n=5059) of the 
replacement donors were in the age group of 26–35 years. 
The oldest age group (56–65 years) accounted for the 
least number of blood donors 2.8% (n=1840).

The frequency and distribution of the ABO and Rh 
blood groups among donors based on age, sex, type of 
donor, region of residence and year of donation is shown 
in table 4. The prevalence of men with blood group O was 
significantly higher than that of women (60% vs 8.5%) 
(p=0.002). There were more donors with blood group 
A from Manyara region than all other regions although 
the difference did not reach research statistical signifi-
cance (p=0.621). We also observed that, the prevalence 
of elderly donors (56–65 years) with Rh negative antigen 
was significantly higher than that of all other age groups 
(p=0.013). There were no significant differences for ABO 
and Rh blood groups (p=0.419).

The overall prevalence of Rh negative antigens was 
4.7% (n=3074) and 4.6% (n=741), 4.2% (n=524), 4.5% 
(n=118) and 4.9% (n=1691) for blood group A, B, AB 
and O, respectively. The variation in the distribution of 
Rh negative antigens across the blood groups was not 

Figure 1 Flow chart indicating selection of the blood donors.

Table 1 Background information of the blood donors in the 
study (N=65 535)

Variable Frequency (n) Percentage (%)

Year of donation

  2017 20 868 31.8

  2018 27 692 42.3

  2019 16 975 25.9

Sex

  Male 55 210 84.2

  Female 10 325 15.8

Type of blood donor

  Voluntary 51 336 78.3

  Replacement 14 199 21.7

Type of ABO blood 
group

  A 16 015 24.4

  B 12 542 19.1

  AB 2648 4.0

  O 34 333 52.4

Rh status

  Positive 62 461 95.3

  Negative 3074 4.7

Region of residence

  Kilimanjaro 21 554 33.2

  Tanga 17 734 27.3

  Manyara 9315 14.3

  Arusha 16 400 25.2

  Others 532 0.8
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statistically significant despite blood group O having 
a relatively higher prevalence of Rh negative antigens 
compared with other blood groups (table 5).

DISCUSSION
In Tanzania, there is scarce information regarding 
frequency and distribution of ABO and Rh blood groups 
among blood donors although of data which have been 
reported from studies with small sample size.8 10 In this 
study, we aimed to assess the frequency and distribu-
tion or pattern of ABO and Rh blood group systems in 
a sample population of first- time blood donors. Our 
study included a larger sample size compared with other 
previous studies that were done in Tanzania. The majority 
of blood donors were voluntary donors and blood group 

O was most prevalent. These key findings may help in 
explaining the common patterns of blood groups among 
blood donors in Tanzania.

Majority of blood donors in the present study were men. 
This is similar to the finding to the studies which have 
been done in developed and developing countries.8 10–12 
Frequent failure of women to meet the required cut- off 
point of haemoglobin of 12 gm/dL for them to donate 
blood has been linked to low percentage among female 
blood donors has been found to be higher in devel-
oping countries compared with developed countries.13 
A number of contributing factors for them to have low 
haemoglobin include menstrual cycle, menorrhagia, 
prenatal iron deficiency anaemia and postnatal blood 
loss.14 15 Additionally, one study in Europe reported that 
women are so prone to adverse reactions associated with 
blood donation particularly vasovagal events which also 
prevents them from being frequent blood donors.16 
Furthermore, traditionally, in most countries in Africa, 
women are considered generally that are physically unfit 
for them to donate blood unlike men.17 18 Another study 
which was done in Brazil reported that religious beliefs 
has an influence in modifying the attitude of an indi-
vidual towards blood donation and it was found to have 
negative impact among women.19

By far, young individuals (aged not more than 35 
years) were the majority of blood donors in the present 
study who consisted of almost 70% of all blood donors 
in the study. This is consistent with many studies done 
in Africa.8 20 Being physically fit, mobile and having good 

Table 2 Publications from various regions of the world indicating frequency and distribution of ABO blood groups

Reference Year Region

Percentage of ABO blood groups

A AB B O
8 2017 East Africa 26.0 3.0 19.0 52.0
10 2017 East Africa 24.0 5.3 20.9 49.3
33 2017 East Africa 24.25 5.5 18.75 51.75
34 2016 East Africa 25.0 4.25 20.39 50.36
35 2019 West Africa 22.54 5.60 28.56 43.30
36 2016 West Africa 22.77 3.66 20.64 52.93
25 2014 West Africa 25.07 4.45 21.86 48.62
37 2020 Horn of Africa 29.48 6.81 24.06 39.65
38 2020 North Africa 49.01 3.92 24.06 33.33
39 2018 Central Africa 18.4 3.1 20.1 58.3
35 2017 Central Africa 30.6 4.1 17.1 46.7
40 2020 North America 34.7 3.9 11.8 49.6
41 2021 North America 32.0 6.0 19.0 42.0
42 2018 North America 27.44 1.81 8.93 61.82
43 2020 Asia 40.2 10.4 19.5 29.9
44 2018 Asia 34.7 10.0 24.1 31.2
45 2017 Europe 40.2 5.1 13.0 40.0

Current study 2023 East Africa 24.4 19.1 19.1 52.4

Table 3 Age distribution of the blood donors according to 
their type (N=65 535)

Age 
group 
(years)

Type of blood donor

Total: n (%)Voluntary: n (%)
Replacement: 
n (%)

18–25 24 655 (86.7) 3766 (13.3) 28 421 (100)

26–35 12 115 (70.5) 5059 (29.5) 17 174 (100)

36–45 8319 (71.3) 3344 (28.7) 11 663 (100)

46–55 4768 (74.1) 1669 (25.9) 6437 (100)

56–65 1479 (80.4) 361 (19.6) 1840 (100)

Total 51 336 (78.3) 14 199 (21.7) 65 535 (100)
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awareness, all have been reported to motivate the youths 
to donate blood. On the other hand, the low rate of blood 
donation among old individuals has been pointed out 
that, elders are associated with chronic disease including 
ischaemic heart disease, diabetes mellitus, malignancy 
and hypertension.21 However, the age profile for donors 
in our study is quite different from the one seen in donors 
from European countries in which there is a significant 
number of elderly donors compared with the donors in 
our study and other reported studies in other developing 
countries. This has once been explained due to increased 
demand of blood transfusion and low number of blood 
donors in most European countries which prompted an 
increase in the age limit for donors as a way of trying to 
meet the demand for blood.22 Also, the observed differ-
ence in the life span between European countries and 
those in African countries, may explain the difference 
of the age profile of donors between the two compared 
regions.

Regarding association of the studied factors with ABO 
and Rh blood groups in the present study, we observed 
that, sex was significantly associated with ABO blood 
groups. This is similar to the observation of the studies 
which were done in Ghana23 and Iran24 but different from 
the study of Jahanpour et al in which there was no associa-
tion between sex patterns of the ABO blood groups.8 This 
association between sex and ABO blood groups could be 
by chance and not true association.

Concerning association of ABO blood groups and 
ethnic groups, a study which was done in Cameroon25 
and another one in Ghana26 both reported association 
between ABO blood groups and ethnic groups. We also 
observed an increased prevalence of blood group A 
among donors from Manyara region as compared with 
other regions (Kilimanjaro, Arusha and Tanga) although 
the difference did not reach research statistical differ-
ence. This may perhaps explain different geographical 
and population distributions of the antigens determining 
the ABO blood groups.

In Tanzania and even in the East Africa region, for the 
past 3 years, blood group O has remained to be the most 
common ABO blood group followed by blood group A. 
This is similar even in other regions including Asia and 
Europe in spite of the slight high proportion of blood 
group A compared with blood group O that has been 
reported in some European and Asian countries.27 28 Blood 

group AB has consistently remained with low proportion 
for the past 3 years and even beyond that period implying 
that, across different races and geographical regions 
globally, blood group AB has significantly low propor-
tion. Some conditions have been reported to be linked 
with certain blood groups. For example, recently, it has 
been found that, a significant number of patients with 
COVID- 19 disease caused by SARS- 2- COVID have blood 
group A. This contributes to a shift in frequency of domi-
nancy of blood group O as it was found elsewhere.29 30 
Individuals who are Rh negative produce anti- D if they 
are transfused with blood which is Rh positive.31 The 
proportion of blood donors in the present study with 
Rh negative was 4.7% still low when compared with 2% 
which was reported in Tanzania from a study which had 
a sample size of 1845 blood donors which is quite insig-
nificant when compared with 65 535 blood donors in the 
current study. Studies have shown that the incidence of 
Rh negative may stand up to 17% globally.5 32

The strengths of our study is that it included a large 
sample size compared with previous studies which were 
done in Tanzania on frequency and distribution of ABO 
and Rh blood group systems. Additionally, our study 
included only first- time donors which is important in 
assessing willingness of individuals to donate blood. 
However, we were not able to analyse other blood group 
systems such as A1, A2, A3, Aw, Ax and Ael due to finan-
cial constraints.

In conclusion, our findings have shown that blood 
group O and AB were the most common and least types 
of blood groups, respectively. Also, most of the donors 
were men with ages ranging from young age to middle 
adult age. Therefore, there is a need for increasing aware-
ness among young individuals in the country, which may 
help in increasing the amount of blood collected from 
the blood transfusion centres available in Tanzania.
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