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ABO and RhD blood groups and their relationship
with diseases: A retrospective study
Olgun Goktas

ABSTRACT

Objective: To retrospectively evaluate the distribution of ABO and RhD blood groups and their relationship with
diseases.

Methods: The retrospective study was carried out in Bursa Uludag University Family Health Center in Turkey between
1-28 February, 2023. The data of individuals who were registered with the Family Health Center and whose blood types
were known were evaluated retrospectively. Blood group type, sociodemographic findings, existing diseases, allergies,
and genetic disease conditions were obtained. P-values below 0.05 were considered statistically significant. Analysis
were made in the SPSS 25.0 program.

Results: A total of 3834 people, 1935 male (50.5%) and 1899 female (49.5%) participated in the study. The mean
age of the individuals was 26.45+10.45 years. About 75.8 percent of the participants were university students, 6.3
percent were health workers, and 17.9 percent were from other occupational groups. The rates of blood groups were
determined as O Rh D+ at 33.5%, AB Rh D+ at 26.9%, ARh D+ at 14.9%, AB Rh D- at 7.7%, B Rh D+ at 7%, O Rh D- at 4.6%,
B Rh D- at 3.2% and ARh D- at 2.2%. It was determined that the O Rh D- group had a higher rate of genetic disease than
the other groups (p=0.01).

Conclusion: 1t was determined that the O Rh D+ blood group was found more frequently in our region’s population than
in other groups. This different result depending on the A Rh D+ blood group, which is the most common throughout
the country may have reflected the influence of different geographical regions and ethnic characteristics due to the
students in our population. In addition, the results regarding the relationships between blood groups and occupation,
genetics, existing disease, presence of allergies, and visual defects in the eye are important.
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INTRODUCTION differences are the result of genetic factors and
constitutive effects in small populations, or whether
they are the result of natural selection resulting from
differences in fitness between groups.

The differences are also thought to be due to the

It was known about a century ago that the observed
distribution of human blood groups differs according
to countries and regions. It is debated whether the
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locally determined characteristics of the external
environment.! These differences are thought to
be affected by both conditions, but their relative
implications have not yet been clarified.? Although it
has been stated that blood groups may be associated
with some diseases, especially those connected to
the ABO system, new studies are needed. There are
insufficient studies with large samples in the literature
on which diseases ABO and RhD blood groups may be
increasingly associated .}

The most current analysis of the distribution of blood
groups in Turkey is a study conducted in Istanbul.
Although it does not reflect the whole country, it
gives an idea about the distribution due to its large
population. It is noteworthy that the differences
between regions have been determined. There is no
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study on a large scale in the countries of the world and
the information is insufficient.*®

It emphasizes that genomics is important in all fields
of medicine, and that whole genome sequencing, which
will be included in the medical records of patients
in terms of general health and chronic disease, will
provide a suitable blood group profile, especially in
terms of blood transfusions.

In a study emphasizing the importance of blood
groups in terms of infectious diseases, it is emphasized
that the immune response of individuals to infections
may vary according to blood groups. In this study, it
is stated that microorganisms can stimulate antibodies
against blood group antigens.” A, B, O, and AB blood
groups and Rh positive and Rh negative status are
important in genetics.® It has been reported that some
infectious diseases are seen especially in certain blood
groups.’

In the literature, information on the distribution
of blood groups both in Turkey and in the world is
based on ancient times and is insufficient. There is not
much large-scale data obtained from general studies,
especially on diseases and conditions that may affect
health. This creates a gap in the literature. Evaluation
of registered individual data in family medicine is
important in this respect.

In this study, we aimed to investigate the distribution
of the ratios of these basic blood groups and their
relationship between disease and health status in our
individuals registered at a family health center.

METHODS

This retrospective study was carried out at Bursa
Uludag University Family Health Center between
1-28 February 2023. The data of individuals registered
in the Family Health Center and whose blood type
(determined by the forward and reverse technique in the
ABO system, and the Anti-D reagent for Rh D antigen)
is known were evaluated retrospectively. Individual
data such as blood group type, age, gender, educational
status, previous surgery history, any disease, allergy,
visual impairment, genetic disease, and any disease
during the research period were obtained from the
family medicine information system anonymously.
Ethical approval: The study was performed after
approval from the Clinical Research Ethics Committee
of Bursa Uludag University, Faculty of Medicine (Ref.
dated 2023-03-07/ decision no:2023-5/14) following the
Declaration of Helsinki.

Statistical analysis: In this study, the number of
observations (n), mean, and standard deviation (s.s.) for
the clinical and demographic variables of the individuals
are given. The chi-square test was used for the
proportional comparison of gender, occupation, genetic
disease, current disease, age group, allergy status, visual
impairment and history of surgery, and blood groups.
Bonferroni test was used to determine the groups that
made the difference in the groups that were different.
Analysis of variance was performed in the analysis of
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age measurements according to blood groups. Sidak
pairwise comparison test was applied to determine the
group that caused the difference in the groups. P-values
less than 0.05 were considered statistically significant
in the study. Analyzes were made with the SPSS 25.0
package program.

RESULTS

A total of 3834 people, 1935 male (50.5%) and 1899
female (49.5%) participated in the study. The mean age
of the individuals was 26.45+10.45 years. Participants
were 75.8% university students, 6.3% health workers,

Table-I: Demographic data and
characteristics of individuals.

n %
Gender Male 1935 50,5%
Female 1899 49,5%
Student 2905 75,8%
Qccupa— Health employee 243 6,3%
tion
Other professions 686 17,9%
O Rh D+ 1284 33,5%
AB Rh D+ 1033 26,9%
A Rh D+ 572 14,9%
Blood AB Rh D- 294 7,7%
group BRh D+ 269 7,0%
ORh D- 176 4,6%
B Rh D- 123 3,2%
A Rh D- 83 2,2%
Genetic ~ No 3732 973%
disease  yeg 102 2,7%
Current No 2829 73,8%
disease  yeg 1005 26,2%
No 3636 94,8%
Allergy
Yes 198 52%
Visual im- 1No 2956 77,1%
pairments  yeq 878  22,9%
Surgical ~ NoO 3528 92,0%
history  yeg 306 8,0%
18 and Under 242 6,3%
Age group 19-40 3213 83,8%
41 and Above 379 9,9%
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and 17.9% from other occupational groups. The rates of
blood groups were determined as O Rh D+ at 33.5%, AB
Rh D+ at 26.9%, A Rh D+ at 14.9%, AB Rh D- at 7.7%, B
Rh D+ at7%, ORh D-at4.6%, BRh D-at3.2% and A Rh
D- at 2.2%. In addition, it was determined whether the
individuals had a genetic disease, any existing disease,
allergies, visual defects in the eye, and a history of
surgery, (Table-I).

It was determined that the genders of the individuals
did not differ according to their blood groups. The ratio
of women and men did not differ between O Rh D+, O
Rh D-, A Rh D+, A Rh D-, B Rh D+, B Rh D-, AB Rh D+,
and AB Rh D- groups (p=0.21, p>0.05).Occupations of
the individuals differed according to their blood groups.
In the study, it was determined that the O Rh D+, AB Rh
D+, and AB Rh D- groups were higher in students, and
the A Rh D- group was higher in healthcare workers.
The B Rh D- group was found to be less common than
other occupational groups (p=0.01).

The blood groups of the individuals differed according
to the age groups. In the study, it was determined that
O Rh D+, O Rh D-, A Rh D+, A Rh D-, B Rh D+, B Rh
D-, AB Rh D+, and AB Rh D- groups had similar rates in
patients under 18, 19-40 and over 40 years old (p=0.14,).
On the other hand, it was observed that the average age
of the individuals did not differ according to their blood
groups. O Rh D+ and AB Rh D+ groups were found to
be younger than B Rh D+ and AB Rh D- groups (p=0.01).

Having a genetic disease, having the current disease,
and being allergic differed according to the blood groups
of the individuals. Accordingly, the O Rh D- group was
found to have a higher genetic disease than the other
groups (p=0.01), and the A Rh D- group had a lower rate
of any existing disease than the other groups (p=0.01). In
addition to these, a higher rate of allergy was observed
in O Rh D+, O Rh D-, A Rh D+, and B Rh D+ groups
compared to other groups (p=0.04).

Visual impairment in the eyes of the individuals did
not differ according to their blood groups, and the B
Rh D- groups had a lower rate of visual impairment in
the eyes than the other groups (p=0.01). The history of
surgery did not differ according to the blood groups of
the individuals, and O Rh D+, O Rh D-, A Rh D+, A Rh
D-, BRh D+, B Rh D-, AB Rh D+, AB Rh D- groups were
found to have similar rates in patients with or without a
history (p=0.12), (Table II).

DISCUSSION

This study showed that the O Rh D+ blood group
was found more frequently in our region’s population
than in other groups. This result was different from
the higher frequency of the A Rh D+ group across the
country. This difference may be due to different ethnic
students coming from abroad.

In addition to the lack of current studies in Turkey,
most studies and a study conducted in Istanbul found
that the A Rh D+ blood group was more common. On
the other hand, the most common blood group in our
study was O Rh D+. Our study is region-based and

Pak J Med Sci

March - April 2024 Vol. 40 No. 4

this different outcome is likely due to the inclusion of
foreign students of different ethnic origins coming from
abroad for study. Similar to our study, O Rh D+ was
found more frequently in a study in a university student
population in Somalia.'

A study conducted in 67 different populations from
different countries of the world, it was shown that the
interaction between ABO and Rh blood groups creates
the selection between genes controlling the A2 antigen
(p2) and the Rh-negative phenotype (r)."! A population-
based study conducted in China showed that the ABO
and RhD phenotypes differed significantly in nine
different ethnic groups.'

In a study in England, it was determined that Group-B
parents gave birth to more boys in heterozygous
matings and at first birth.”® In the study conducted by
Sanhgvi, the percentage of boys was higher in Group-O
babies of Group-O mothers compared to Group-A
babies of Group-A mothers.* In our study, the sex of
the individuals according to their blood groups did not
differ in all blood groups. While no gender difference
was found in a study between student groups, it was
determined that Group-B was more common in students
from one region, and Group-O in students from another
region.’”

Relationships between blood type, and disease and
genetic characteristics are important. In another study
it was emphasized that antigens of blood groups are
secondary genes because antigens and antibodies are
hereditary, and essential enzymes are primary genes.'
It is recommended to add a comprehensive antibody
screening to antenatal care for hemolytic disease of the
newborn against a possible risk of birth of blood groups."”
Similarly, it has been reported that obesity is more
common in O Rh D+ blood groups.’® It has been shown
that individuals with Group-A develop ischemic heart
disease at a higher rate than other blood groups.’?'It is
emphasized that some enzyme deficiencies in humans
form the basis of blood groups and this situation affects
the risk of infection, infectious disease, and blood and
organ transplantation.?

In our study, it was recorded whether the individuals
had any existing disease or genetic disease during the
study period. We observed that the prevalence of having
any existing disease and genetic disease differ according
to the blood groups of the individuals. Accordingly, it
was determined that the A Rh D- group had any disease
at a lower rate than the other groups. In addition, it was
noted that the O Rh D- group had a higher rate of genetic
disease than other blood groups. We also found that the
B Rh D- blood group had visual defects at a lower rate
than the other groups.

In another study, blood Group-B had the highest
frequency of secretion, while blood Group-AB had the
lowest frequency of secretion.” In another study, the
relationship of blood groups with disease and age was
reviewed. In this study, the effect of the association
of blood group antigens with the interleukin (IL)-6
gene in the inflammatory process on cardiovascular
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disease formation and longevity is explained.? In our
study, when the average age groups were taken, it was
determined that the O Rh D+ and AB Rh D+ groups
were younger than the B Rh D+ and AB Rh D- groups.

In a study conducted on ABO blood groups, it was
determined that allergic rhinitis and asthma were
more common in the O blood group, whereas atopic
dermatitis was seen more frequently in A and B
groups.” It was shown that allergic rhinitis was more
common in males in the O blood group phenotype.* We
determined that the rate of allergy according to blood
groups of individuals differed. Accordingly, we found
that the group of O Rh D+, O Rh D-, A Rh D+, and B Rh
D+ groups had a higher rate of allergy than the other
groups.

As a result of our study, the fact that the most
common blood group is different from the countrywide
indicates that the factors affecting this situation should
be investigated. In addition, the fact that some blood
groups are seen less and more frequently in some
diseases and disorders is important to consider some
factors in clinical practice.

Limitations: In our study, there was no laboratory data
on subtypes of ABO blood groups (eg, Al, A2, A3, Aw,
Ax, and Ael), so no evaluation could be made.

CONCLUSION

We found that the O Rh D+ blood group were more
frequently prevalent in our region’s population than in
other groups. This result was different from the higher
frequency of the A Rh D+ group across the country. This
different result may be due to different ethnic students
coming from abroad. In this study, we also found that
the A Rh D- group had a lower prevalence of any existing
disease than other groups, and the O Rh D- group had
a higher rate of having any genetic disease compared
to other blood groups. Visual impairment in the B Rh
D+ blood group was less than in the other groups. We
also observed that allergic diseases were more common
in O Rh D+, O Rh D-, A Rh D+, and B Rh D+ blood
groups compared to other groups. Our results regarding
the relationship between blood groups and diseases of
individuals in our region’s population will contribute to
new studies in the future.

Disclosure: None.
Grant Support & Financial Disclosures: None.

REFERENCES

1. Anstee DJ. The
disease.  Blood.
blood-2010-01-261859

2. Edwards JH. Blood groups and diseases. A study of associations
of diseases with blood groups and other polymorphisms.
Oxford University Press. Walton Street, Oxford OX2 6DP.
197816(3):241-242.

3. BLOOD groups and diseases. Br Med J. 1956;2(4995):757-758.

4. Eren C. Istanbul ilinde ABO ve Rh kan gruplar1 dagilimimnin
analizi. Dicle Tip Dergisi, 2019;46.2:241-246.

relationship between blood groups and
2010;115(23):4635-4643.  doi: ~ 10.1182/

Pak J Med Sci

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

22.

23.

24.

25.

26.

March - April 2024 Vol. 40

Nazli R, Haider J, Khan MA, Akhtar T, Aslam H. Frequency of
ABO blood groups and RhD factor in the female population of
District Peshawar. Pak ] Med Sci. 2015;31(4):984-986. doi: 10.12669/
pjms.314.6640

Westhoff CM. Blood group genotyping. Blood. 2019;133(17):1814-
1820. doi: 10.1182/blood-2018-11-833954

Cooling L. Blood Groups in Infection and Host Susceptibility. Clin
Microbiol Rev. 2015;28(3):801-870. doi: 10.1128/ CMR.00109-14.
Guyton AC; Hall JE. Blood types; transfusion; tissue and organ
transplantation. Textbook of Medical Physiology. Philedelphia:
WB Saunders, 2006;452-53.

Shah SAA, Arshad N, Asim F, Nadeem M. Prediction of Covid-19
infection severity using ABO blood group types and Rh factor. Pak
J Med Sci. 2022;38(7):1870-1876. doi: 10.12669/ pjms.38.7.5128
Mohamud MHT, Aweis ADH, Adam ASE, Mohamed FA, Fidow
SQ, Mohamed LM. Distribution and Frequency of ABO and Rhesus
(D) Blood Groups in Somalia: A Retrospective Study on Students
of Jazeera University, Mogadishu-Somalia. Biomed Res Int.
2022;2022:7981325. doi: 10.1155/2022/7981325

KIRK RL. Blood group interaction and the world distribution
of the ABO gene p2 and the Rh gene r (cde). Am J] Hum Genet.
1961;13(2):224-232.

Liu J, Zhang S, Wang Q, Shen H, Zhang Y, Liu M. Frequencies
and ethnic distribution of ABO and RhD blood groups in
China: a population-based cross-sectional study. BMJ Open.
2017;7(12):e018476. doi: 10.1136/ bmjopen-2017-018476.
JOHNSTONE JM. Sex ratio and the ABO blood group system. Br J
Prev Soc Med. 1954;8(3):124-127. doi: 10.1136/jech.8.3.124
SANGHVI LD. ABO blood groups and sex-ratio at birth in
man. Nature. 1951;168(4288):1077. doi: 10.1038/1681077a0

Kanwal S, Qureshi H, Aslam M, Masood S. Frequency of ABO and
Rh blood groups in students of Akhtar Saeed Medical and Dental
College, Lahore. Pak J Physiol. 2016;12(1):29-30. Available from:
https:/ / pjp.pps.org.pk/index.php/PJP/article/ view /421

Ewald DR, Sumner SC. Blood type biochemistry and human
disease. Wiley Interdiscip Rev Syst Biol Med. 2016;8(6):517-535.
doi: 10.1002/ wsbm.1355

Anwar M, Ali N, Khattak MF, Raashid Y, Karamat KA. A case for
comprehensive antenatal screening for blood group antibodies. J
Pak Med Assoc. 1999;49(10):246-248.

Jawed S, Atta K, Tariq S, Amir F. How good is the obesity associated
with blood groups in a cohort of female university going students?
Pak J Med Sci. 2018;34(2):452-456. doi: 10.12669/ pjms.342.13633
Sharif S, Anwar N, Farasat T, Naz S. ABO blood group frequency in
Ischemic heart disease patients in Pakistani population. Pak J Med
Sci. 2014;30(3):593-595. doi: 10.12669/ pjms.303.4502

Yousuf FA, Azam I, Tareen AK, Kazmi KA, Muhammad JS, Igbal
MP. Association of the BB genotype of the ABO gene with the risk
of acute myocardial infarction in hospital-based study. Pak ] Med
Sci. 2023;39(1):133-138. doi: 10.12669/ pjms.39.1.5905

Yousuf FA, Kazmi K, Igbal J, Ahmed N, Igbal MP. Higher DNA
methylation of ABO gene promoter is associated with acute
myocardial infarction in a hospital-based population in Karachi. Pak
J Med Sci. 2020;36(3):505-510. doi: 10.12669/ pjms.36.3.1406

Jajosky RP, Wu SC, Zheng L, Jajosky AN, Jajosky PG, Josephson
CD, et al. ABO blood group antigens and differential glycan
expression: Perspective on the evolution of common human
enzyme deficiencies. iScience. 2022;26(1):105798. doi: 10.1016/j.
isci.2022.105798.

Rizzo C, Caruso C, Vasto S. Possible role of ABO system in age-
related diseases and longevity: a narrative review. Immun Ageing.
2014;11:16. doi: 10.1186/1742-4933-11-16.

Saboor M, Ullah A, Qamar K, Mir A, Moinuddin. Frequency of ABH
secretors and non secretors: A cross sectional study in Karachi. Pak
J Med Sci. 2014;30(1):189-193. doi: 10.12669/ pjms.301.4194
Dahalan NH, Tuan Din SA, Mohamad SMB. Association of ABO
blood groups with allergic diseases: a scoping review. BMJ Open.
2020;10(2):029559. doi: 10.1136/ bmjopen-2019-029559

Falsarella N, Ferreira Al, Nakashima F, de Mattos Cde C, de Mattos
LC. Evidence of an association between the O blood group and
allergic rhinitis. Rev Bras Hematol Hemoter. 2011;33(6):444-448.
doi: 10.5581/1516-8484.20110120

No.4  www.pjms.org.pk 581



	OLE_LINK3
	OLE_LINK5
	_GoBack
	_GoBack
	_Hlk120555495
	_Hlk109390304
	_Hlk131590133
	_Hlk131590027
	_Hlk131590453
	_Hlk131590818
	_Hlk131591679
	_Hlk131591962
	_GoBack
	_gjdgxs
	_GoBack
	_GoBack
	_GoBack
	_Ref124508221
	_Hlk151646232
	_GoBack
	_GoBack
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_6
	_ENREF_156
	_ENREF_24
	_ENREF_26
	_ENREF_27
	_ENREF_11
	_GoBack
	_Hlk135056099
	_Hlk152539711
	_GoBack
	_Hlk135058576
	_Hlk135058896
	_Hlk152545331
	_GoBack
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_ENREF_25
	_ENREF_26
	_ENREF_27
	_ENREF_28
	_ENREF_29
	_GoBack
	_Hlk153541508
	_Hlk153537160
	_GoBack
	_GoBack
	_Hlk136095703
	_GoBack
	_Hlk137603398
	_Hlk100996211
	_Hlk71352960

