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Abstract
Background: The Rhesus (Rh) blood group system is the next most clinically significant blood group system following the ABO blood group. Rh D-negative women are at risk of alloimmunization following exposure to Rh D-positive
blood. The exposure of Rh D-negative women to Rh D-positive fetal blood may cause hemolytic disease of the fetus
or new-born due to Rh incompatibility. Knowing Rh blood phenotype has paramount importance to prevent the risk
of sensitization and bad obstetric outcome in Rh D-negative women. Despite the aforementioned fact, the distribution of Rh D-negative phenotype of women was not explored in Arba Minch Zuria district, southern Ethiopia. This
study was aimed to assess the prevalence of Rh D-negative blood phenotype among reproductive-age women in
Arba Minch Zuria district, southern Ethiopia.
Methods and materials: A community-based cross-sectional study was conducted among reproductive-age
women in Arba Minch Zuria district, Southern Ethiopia from March to April 2019. Socio-demographic data were collected using an interviewer-administered semi-structured questionnaire and blood phenotype determination was
done by laboratory technicians using the slide method principle aseptically and Statistical Package for Social Science
(SPSS) version 21 was used for analysis.
Result: The data were collected from 417 study participants with a 98.8% response rate. This study revealed that
2.1%, 1.9%, 1.2%, and 1% of study participants with blood group O, A, B, and AB were Rh D negative, respectively. In
this study, the overall prevalence of Rh D negative phenotype was found 6.2% among reproductive-age women in
Arba Minch Zuria district, Southern Ethiopia.
Conclusions: This study showed a high prevalence of Rh D negative factor among reproductive-age women in
Arba Minch Zuria district. Therefore, counseling of reproductive age women on the importance of Rh D factor status
determination would be worthy to avoid the potential risk of sensitization among Rh D negative women in order to
prevent hemolytic disease of the fetus and new-born.
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Introduction
The Rhesus (Rh) blood group system is the next most
clinically significant blood group system following the
ABO blood group [1, 2]. Rh D antigen is recognized as
one of the major blood group antigens such as A and B
antigens present on the surface of red blood cells [3, 4].
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The distribution of Rh D antigen significantly varies
with race. The prevalence of D antigen is higher in Africans and appears to be lower in Asians [5].
Determination of blood group in Rh D-negative pregnant women allows reasonable precautions that limit
the risk to the fetus. One of the facts behind fetal loss
and death in Rh D-negative mothers is alloimmunization, which causes hemolytic disease of the fetus and
new-born [6–8]. Alloimmunization is due to antibody
production against specific exogenous D antigens which
are introduced in the body during pregnancy [8, 9].
This is particularly of interest in Rh D-negative women
of childbearing age due to the possibility of exposure to
paternally acquired Rh D positive fetal red cells during
pregnancy [6–9].
Transplacental or feto-maternal hemorrhage (FMH)
occurs during abortion, ectopic pregnancy, miscarriage,
or at delivery and leads to sensitization to the D antigen if the mother is Rh D negative and the fetus is Rh
D positive [9, 10]. Once sensitization has occurred, it is
irreversible [10]. This sensitization may produce immunological memory in the mother for future pregnancies
[11]. Rhesus incompatibility during pregnancy is one of
the major determinants for perinatal morbidity and mortality [12, 13]. Therefore, this study was aimed to assess
the prevalence of Rh D-negative blood phenotype among
reproductive-age women in Arba Minch Zuria district,
southern Ethiopia. The findings of this study would be
important for the prevention and control of hemolytic
disease of the fetus and new-born among Rh D negative
women during pregnancy.

Methods and materials
Study setting, design and population

A community-based cross-sectional study was conducted
among reproductive-age women (women within the age
range of 15–49 years) in Arba Minch Zuria district from
March to April 2019. Arba Minch Zuria district is one
of the districts in the Gamo Zone of the southern part
of Ethiopia. According to the Central Statistics Agency
(CSA) of Ethiopia, this district has a total population of
164,529, of whom 82,199 are men and 82,330 women;
none of its population are urban dwellers [14].
Sample size determination

The sample size was calculated using a single population proportion formula with the estimated prevalence of
knowledge of Rh disease as 50% among reproductive age
women in Arba Minch Zuria district, with 5% marginal
error(d) and a confidence interval of 95% (Zα/2 = 1.96).
Based on these assumptions and adding a 10% nonresponse rate, the total estimated sample size was 422.
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Inclusion and exclusion criteria

Women in the reproductive age group (15–49 years
old) and who lived for at least six months in the
selected kebeles were included. Women who have difficulty of communication (hearing problems) and who
were severely ill during data collection were excluded.
Sampling technique

A multistage sampling method was utilized to select
study participants from Arba Minch Zuria district.
Arba Minch Zuria district has 29 kebele administrations. From the total kebeles in the district, six kebeles were selected randomly. Then a census was done to
identify the number of reproductive-age women in the
six selected kebeles. After this, the proportionate allocation method was applied to determine the required
number of study participants from each selected kebele
using the number of reproductive-age women obtained
from the census done at each kebele administration.
Finally, the study participants were selected randomly
and data collection was conducted from each selected
kebele.
Data collection methods

Data regarding socio-demographic variables such as
age, marital status, educational status, occupation, and
religion of the participants were collected using an
interviewer-administered semi-structured questionnaire. Six trained laboratory technicians were used for
data collection and the data collection task was supervised closely by the investigators. The determination
of the ABO blood group and Rh blood group test was
done according to the principle of slide method by a
laboratory technician. A drop of blood (approx. 40 µL)
from each study participant was placed on a glass slide
in three places. For monoclonal blood grouping antibodies, in vitro diagnostic reagents of Tulip Diagnostics
Private Limited were used. A drop of each of the antisera, A, B, and D was added and mixed with each blood
drop, with the aid of an applicator stick. Then, the mixture was rocked gently for 2 min to observe for agglutination. The results of agglutination were recorded
immediately after waiting for two minutes. The agglutination in blood drop A was considered as group A
and agglutination in blood drop B as group B. The
agglutination in both drops was considered as group
AB, and if both blood drops were not agglutinating, it
was considered as group O. The agglutination in blood
drop D was considered as Rh-D positive whereas nonagglutination in blood drop D was considered as Rh-D
negative.
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Data quality control

Two days of training were given for data collectors
about the objectives of the study, interview technique,
context of the questionnaire, procedure, and interpretation of the slide method for blood group determination tests. Data collection was closely supervised by
investigators. For data quality control, the collected
data were sorted as filled or incompletely filled. The
quality of the reagent or procedure was maintained by
running a known positive and negative control sample.
Data processing and analysis

Data were coded and entered into Epi info version 3.5.1
and exported to SPSS version 21 for statistical analysis. Descriptive statistics were used to present the data.
Descriptive statistics like frequency and percentage
were used to summarize the socio-demographic characteristics of the study participants and their blood
group. Tables, figures, and narrations were used to present the findings.

Table 1 Sociodemographic characteristics of
participants in Arba Minch Zuria district (n = 417)
Variables

Frequency (n)

the

study

Results
Sociodemographic characteristics of the study participants

The data were collected from 417 study participants
with a 98.8% response rate. Regarding age distribution, 199 (47.7%) of the respondents were within the
age range of 15–24 years. In terms of marital status,
the majority of the participants were married and concerning educational status, more than half of the participants attended primary school. Looking at their
employment status from the total participants, 219
(52.5%) were housewives. Concerning the participant’s
religion, about 340 (81.5%) respondents were protestant religion followers as shown in (Table 1).
Blood group profile of the study population

Regarding the blood group profile, among the total
study population, 159 (38.1%) of the participants were
found to be O. The next highest group was A with frequency of 119(28.5%). Concerning ABO and Rh D
blood group distribution from total subjects with O, A,
B, and AB blood group 2.1%, 1.9%, 1.2%, and 1% were
found Rhesus D-negative blood phenotype, respectively
(Fig. 1).
In this study, the overall prevalence of Rh D negative
phenotype was found 6.2% among reproductive age
women in Arba Minch Zuria district (Table 2).

Percentage (%)

Age
199

47.7

25–34

169

40.5

35–44

47

11.3

40

45–49

2

0.5

35

Marital status
Single
Married
Divorced

121

29

294

70.5

2

0.5

65

15

0

16

3.8

223

53.5

Secondary school

83

19.9

College and above

30

7.2

Farmer

22

5.3

Gov’t employee

16

3.8

Housewife

219

52.5

Merchant

50

Occupation

110

12
26.4

Religion
Protestant

24.23

23.03

20

5

Primary school

Orthodox Tewahido

28.52

26.62

25

15.6

Read and write

Student

30

38.1

36

9.15

8.15

10

Educational status
Illiterate

45

Percentage(%)

15–24

1.9
A

1.2

1

2.1

B

AB

O

Blood group
Positive

Negative

Total

Fig. 1 ABO blood group profile among study participants in Arba
Minch Zuria district (n = 417)

Table 2 Rh blood group profile among reproductive age
women in Arba Minch Zuria district (n = 417)
Rhesus D blood group

Frequency (n)

Percentage (%)

77

18.5

Positive

391

93.8

340

81.5

Negative

26

6.2
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Discussion
The main purpose of this study was to assess the Rh D
negative phenotype among reproductive age women.
Rhesus incompatibility has got low attention or is
often neglected in different parts of the world including developing countries like Ethiopia. Albeit it is cheap
and easy to detect Rh D factor during pregnancy, the
reproductive risk of Rh D negative women in Africa,
Asia, or China is three times that of European women
[15].
The distribution of Rh D negative varies widely across
the world; among Caucasians, its prevalence is greater
than 14% [16], whereas among different ethnic groups
of sub-Saharan Africa its prevalence ranges between 2.4
and 4.5% [17–20].
This study showed that 159 (38.1%) of the total study
participants were found to be blood group O. The
next highest group was A with 119 (28.5%). This study
revealed that 2.1%, 1.9%, 1.2%, and 1% of the study population with blood groups O, A, B, and AB were Rh D
negative, respectively. It was noticed that 26 (6.2%) of
the total study population was found Rh D negative.
This finding is in line with the study conducted in
Jimma, Southwestern Ethiopia, which reported 6.3%
Rh negativity among mothers [21]. The current finding is lower than the report of a study done in Gambella, Southwest Ethiopia, which reported that 19.37%
Rh D negativity [22]. A study conducted at Mekelle;
Northern Ethiopia showed that 8.8 of women were Rh
D negative [23]. A research finding from Jimma, Ethiopia, reported a 7.2% Rh D negative phenotype among
women [24]. This indicates Rh D-negative distribution
among women varies in different parts of Ethiopia. Evidence showed that apart from the spatial and ethnic or
racial variations, the Rh D-negative frequency varies
temporally in a single population in different regions of
the same country [25].
Studies conducted in southwestern and south-eastern
Nigeria revealed a 5.5 and 4.5% Rh D negative factor
among reproductive women [26, 27]. The current study
revealed a high prevalence of Rh D-negative blood phenotype among women in the Arba Minch Zuria district. This study has some limitations which have to be
taken into consideration while interpreting the findings. Since the study design was cross sectional, it does
not confirm the cause-and-effect relationship. The current study has not checked weak D antigens because
of resource limitation. However, to the best of our
knowledge, this is the first study assessed Rh D factor
exclusively among reproductive-age women at the community level in Ethiopia and therefore it can be used as
a baseline for further researches.
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Conclusions and recommendations
This study showed a high prevalence of Rh D negative
factor among women in Arba Minch Zuria district.
Therefore, counseling of reproductive age women on
the importance of Rh D factor status determination
would be worthy to avoid the potential risk of sensitization among Rh D negative women in order to prevent
hemolytic disease of the fetus and newborn.
Abbreviations
CSA: central statistics agency; Rh: Rhesus; SPSS: Statistical Package for Social
Science; FMH: feto-maternal haemorrhage; Rh D: Rhesus D factor.
Acknowledgements
The authors acknowledge Arba Minch University, College of Medicine and
Health Sciences for approval of ethical clearance. The authors are also grateful
to the data collectors and study participants for their kind of cooperation.
Authors’ contributions
TK has contributed to the conception and design of the study, conducted
the study, recorded, analyzed, and interpreted the data, and drafted the
manuscript; MW was involved in the conception of the study, checking the
collected data, analysis, and drafting the manuscript. All authors read the draft
manuscript, improved, and approved the final manuscript.
Data availability
The data used to support the findings of this study are available from the corresponding author upon request.

Declarations
Ethical approval and consent to participate
Ethical clearance was obtained from the Institutional Ethical Review Board of
Arba Minch University, College of Medicine and Health Sciences. All the study
participants and parent or legal guardian of those participants under 18 years
old were provided with written consent, clearly stating the objectives of the
study, the procedure of data collection, and the rights of the study participants. All participants were randomly selected without any discrimination.
All methods in this study were performed in accordance with the relevant
guidelines and regulations.
Consent for publication
Not applicable.
Competing interests
The authors report no conflict of interest in this work.
Author details
1
Department of Biomedical Sciences, School of Medicine, College of Medicine
and Health Sciences, Arba Minch University, Arba Minch, Ethiopia. 2 Department of Medical Laboratory Science, College of Medicine and Health Sciences,
Arba Minch University, Arba Minch, Ethiopia.
Received: 23 October 2020 Accepted: 14 April 2021

References
1. Contreras M, Daniels G. Antigens in human blood. In: Hoffbrand AV,
Catovsky D (eds) Postgraduate haematology, 6 ed. Wiley, West Sussex.
2011; 244–267.
2. Avent ND, Reid ME. The Rh blood group system: a review. Blood.
2000;95(2):375–87.

Kanko and Woldemariam BMC Women’s Health

3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

(2021) 21:161

Landsteiner K, Weiner AS. An agglutinable factor in human blood recognized by immune serum for rhesus blood. Proc Soc Exp Biol Med. 1940;
43:223–4.
Hunshikatti KB, PR Pranita A study on the prevalence of rhesus factor among at tertiary care center in North Karnataka. Int J Curr Res.
2015;7(01):11556–8.
Reid ME, Lomas Francis C. The blood group antigen facts book. Elsevier
Academic Press, London, 2005.
Contreras M, Taylor CPF, Barbara JA. Clinical blood transfusion. In: Hoffbrand AV, Catovsky D, et al (eds) Postgraduate haematology, 6 ed. Wiley,
West Sussex. 2011; 16:268–299.
Mollison PL, Engelfreit CP, Contreras M. Blood transfusion in clinical medicine. 10th ed. Blackwell Science, Oxford, 1997.
Geifman-Holtzman O, Wojtowycz M, Kosmas E, Artal R. Female alloimmunization with antibodies known to cause haemolytic disease. Obst
Gynecol. 1997;89(2):272–5.
Urbaniak SJ, Greiss MA. Rh D haemolytic disease of the foetus and the
newborn. Blood Rev. 2000;14(1):44–61
National Institute of Clinical Excellence technology appraisal guidance
156. Routine antenatal anti-D prophylaxis for women who are rhesus D
negative. NICE 2008.
Erhabor O, Isaac Z, Yakubu A, Adias T. Abortion, ectopic pregnancy and
miscarriage in Sub Saharan Africa: challenges of Rhesus isoimmunization
in Rhesus negative women. Open J Obst Gynacol. 2013: 3; 15–26.
Julie D, et al. Cost-effectiveness of the management of Rh-negative
pregnant women. J Obstet Gynaecol Can. 2013;35(8):730–40.
Kotila TR, Odukogbe AA, Okunlola MA, Olayemi O, Obisesan KA. The pregnant Rhesus negative Nigerian woman. Niger Post grad Med J. 2005:12
(4):305–7.
Jump up^Census 2007 Tables: Southern Nations, Nationalities, and
Peoples’ Region Archived November 13, 2012, at the Wayback Machine.,
Table 2.1, and 3.4.
Boulyjenkov V, Guidotti R, Llisberg E. Community approaches to the
control of hereditary diseases; http://www.who.int/genomics/publicatio
ns/WHOHGNWG85.10.pdf
Zipursky A, Paul VK. The global burden of Rh disease. Arch Dis Child fetal
Neonatal Ed 2011;96: 84–5.
Bergström S, Pereira C, Hagström U, Säfwenberg J. Obstetric implications
of rhesus antigen distribution in Mozambican and Swedish women.
Gynecol Obstet Invest 1994; 38:82–6.

Page 5 of 5

18. Mwangi J. Blood group distribution in an urban population of patient
targeted blood donors. East Afr Med J. 1999; 76:615–618.
19. Loua A, Lamah MR, Haba NY, Camara M. Frequency of blood groups
ABO and rhesus D in the Guinean population. Transfus Clin Biol. 2007;
14:435–439.
20. Tagny CT, Fongué VF, Mbanya D. erythrocyte phenotype in ABO and
Rh blood groups in blood donors and blood recipients in a hospital
setting of Cameroon: adapting supply to demand. Rev Med Brux. 2009;
30:159–162.
21. Nair SP, Segni H, Kassim M. Maternal alloantibodies and foetal complications in Jimma specialized hospital, South-Western Ethiopia. World J
Pharm Res. 2016;5(2):1130–40.
22. Lemu Golassa A, Tsegaye B, Erko B, Mamo H. High rhesus (Rh(D)) negative
frequency and ethnic–group-based ABO blood group distribution in
Ethiopia. BMC Res Notes. 2017;10:330.
23. Megbaru A, Guesh A, Gessessew B, Kiros T. Frequency of ABO and Rh D
blood groups and hemoglobin threshold among Pregnant Women in
Family Guidance Association, Mekelle Model Clinic, North Ethiopia. Int J
Pharm Sci Res 2014:5(12);892–894.
24. Zerihun T, Bekele S. Pattern of ABO and Rhesus blood groups distribution
of five years survey in Jimma Town Blood Bank, South West Ethiopia. J
Health Edu Res Dev. 2016;4:177. https://doi.org/10.4172/2380-5439.10001
77.
25. Pourfath EA, Oody A, Honarkaran N. Geographical distribution of ABO
and Rh (D) blood groups among Iranian blood donors in the year 1982 as
compared with that of the year 2001. Blood (Khoon). 2004;1(1):11–7.
26. Adeyemi AS, Bello-Ajao HT. Prevalence of Rhesus D-negative blood type
and the challenges of Rhesus D immunoprophylaxis among the obstetric
population in Ogbomoso, Southwestern Nigeria. Ann Trop Med Public
Health 2016; 9:12–5.
27. Okeke TC, Ocheni S, Nwagha UI, Ibegbulam OG. The prevalence of
Rhesus negativity among pregnant women in Enugu, Southeast Nigeria.
Niger J Clin Pract 2012; 15:400–2.

Publisher’s note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

