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Statistical evaluation related to blood donation worldwide

Luis Fernando Restrepo-Betancur’

Abstract

Objective: to present statistics related to human blood donation worldwide. Methods: the study is exploratory, descriptive, comparative,
and unidimensional in nature. Information was gathered from the World Health Organization, World Population Review, and Statistical
sources. Multivariate cluster analysis was used to analyze the information. Results: germany has the highest blood donation rate,
followed by Denmark. It is generally observed that European countries have a stronger culture of donation, while countries in Africa and
some in Asia have the lowest statistics related to the topic. Conclusions: It is essential to encourage education programs related to the
importance of blood donation in nations, ensuring good communication to break down some barriers among potential donors.
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Resumen

Objetivo: dar a conocer las estadisticas relacionadas con la donacién de sangre humana a nivel mundial. Métodos: El estudio es de
tipo descriptivo comparativo exploratorio de caracter unidimensional. La informacién fue recopilada de la Organizaciéon Mundial de la
Salud, World Population Review and Statistical. Para el andlisis de la informacién se empleé la técnica multivariada de cluster. Resultados:
Alemania presenta la mayor tasa de donacién de sangre, seguido de Dinamarca. En general se aprecia que en los paises de Europa
existe mayor cultura de donacién, mientras en naciones ubicadas en Africa y algunos paises de Asia, se dan las estadisticas mas bajas en
relacion al tema. Conclusiones: Es fundamental incentivar en las naciones programas de educacion relacionados con la importancia de

donar sangre, asegurando una buena comunicacién para derribar algunas barreras entre los posibles donantes.
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here's no doubt that blood is essential for health systems,

which require it not only for life-saving or patient
health recovery transfusions but also to advance clinical and
biomedical research contributing to the success of therapeutic
and surgical procedures'. Therefore, blood donations are
crucial to ensure the success of surgeries or address emergency
cases, hence the importance of stimulating and supervising
blood donation and collection worldwide through blood
banks?.

Even though blood transfusion procedures are common
therapeutic alternatives and are considered simple processes,
they also pose some risks to patients’. This necessitates testing
once collected to identify or detect risks or elements that could
transmit diseases from the donor to the recipient, including
HIV 1 and 2 antibodies, hepatitis C, hepatitis B surface
antigens, syphilis serology, among others*. It is inferred that
each year, 234 million complex surgeries requiring blood
transfusions are performed globally>®.

It's estimated that 80 million units of blood were donated
worldwide in 2021, with 38% coming from developing
countries’. Sub-Saharan Africa, for instance, requires 18
million units of blood annually, but only 15% of the needed
blood was collected8, often because blood donors typically
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provide the valuable fluid when relatives or friends need a
blood transfusion for an operation. In developed countries,
most donors are volunteers, unpaid’. The World Health
Organization in 2013 estimated that a total of 112.5 million
blood donations were collected in 180 countries during
the reference period, with 100.6 million being whole blood
donations and 11.9 million being apheresis donations from
all types of blood donors (unpaid volunteers, family or
replacement, and paid)".

In Japan, the number of blood donations is expected to
decrease from 5,260,000 in 2012 to 4,770,000 by 2025 (9.3%).
This decline is mainly associated with donors aged between
20 and 30 years. Furthermore, it is estimated that 5,660,000
donations will be needed by 2025, representing 15.7% of
that year's donations, expected to double by 2050. Similar
challenges in recruiting an adequate number of blood donors
are anticipated in Germany and the United States, exacerbated
by the aging population and increasingly strict donor selection
criteria'’. The World Health Organization (WHO) specifies
a minimum of 10 donations per 1,000 inhabitants. The
current rate per 1,000 inhabitants is 31.5 donations in high-
income countries, 15.9 in upper-middle-income countries,
6.8 in lower-middle-income countries, and 5 in low-income
countries'.

A statistically significant increase is observed in the
demand for blood component transfusions with a reduction
in blood donation rates. This temporal perspective points to
a future blood shortage, driven by an increase in the elderly
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Figure 1. Some aspects associated with blood donation in the world

population and a notable reduction in the population size
eligible to donate'. The aim of this study is to present recent
statistics related to human blood donation worldwide, and
additionally, to provide a classification analysis on the subject
among regions.

Materials and methods

The study is an exploratory descriptive comparative study
of a unidimensional nature. The information was collected
from the World Health Organization, World Population
Review and Statistical. The multivariate technique called
cluster analysis was used for the analysis of the information.
The R statistical package version 3.4.1 was used.

Results

The blood donation rate per 1,000 people stands at 32.6
in high-income countries, 15.1 in upper-middle-income
countries, 8.1 in lower-middle-income countries, and 4.4 in
low-income countries. Refer to Figure 1.

Blood types O-, A-, B-, and AB- represent the lowest
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percentage of existence across different world regions. Blood
type O+ is most commonly found in America, A+ in Oceania,
B+ in Asia as well as AB+, as depicted in Table 1.

In Table 2, Europe and Oceania are classified together in
one cluster in relation to blood donation, while Africa and
the Middle East form another group. America and Asia are
placed in separate clusters. Blood types B- and AB- belong to
the same cluster regarding the percentage of blood available
worldwide, similarly to blood types A+ and O+. Blood type
B+ is in a unique group.

Blood type O+ is more frequently found in countries of
America, especially in South America. The presence of blood
type A+ spans a more diverse range of countries located in
Europe, Africa, and Asia, with Armenia standing out as the
nation with the highest percentage. Blood type B+ is more
commonly found in countries situated in Asia, whereas blood
type AB+ has the lowest statistics in percentage terms (Table
3).

Germany presents the highest blood donation rate,
followed by Denmark. Generally, it's observed that there's
a stronger culture of donation in European countries, while
M
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Table 1. Blood types by geographic region in the world expressed in percentages
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nations located in Africa and some countries in Asia exhibit
the lowest statistics concerning this issue (Table 4).

Discussion

Blood donation equates to giving life, making it undeniable
that the most valuable and precious contribution one can
make to another individual in need of this vital liquid for
health recovery is precisely the donation; blood aids daily
in the recuperation of millions of patients worldwide. Blood
transfusion has facilitated significant advancements in the
medical treatment of diseases, especially traumas and surgical
procedures. This has led to a substantial increase in the
demand for blood transfusion services globally.

It is estimated that only 5% of the population in developed
countries donate blood voluntarily'. According to the World
Health Organization, each year, around 13,000 donation
centers in 176 countries collect 112.5 million units of blood,
indicating at least 10 donations per 1,000 inhabitants".
Donating blood to help another person regain health is
considered a free and generous act, an altruistic action that
benefits another human being. However, the demand for this
precious liquid is high, hence the need for regular donations to
ensure the health and life of many patients'. Precisely because
this is a voluntary act without any remuneration, responsible

entities encourage this action by highlighting the importance
of healthy living habits of donors and also seek to implement
new strategies to ensure and call on new individuals to become
donors'®.

In the donation process, additional risks must be monitored
and controlled by blood bank personnel. Sometimes, with a
large number of donors, based on the information obtained
from each, there may be an individual risk, especially if a
person with a known albeit low risk is accepted, which can
lead to an unexpected complicated situation'”'%.

Data provided by the World Health Organization in 2022
shows a significant increase in voluntary, non-remunerated
blood donations in low- and middle-income countries,
highlighting the following statistics: 119 countries reported
an increase of 10.7 million blood donations from voluntary,
unpaid donors between 2008 and 2018. The most significant
increase was in the Southeast Asia Region (127%), followed
by the Americas Region (81%) and Africa (81%). The largest
increase in absolute numbers was recorded in the Western
Pacific Region (4.15 million donations), followed by Southeast
Asia (3.05 million) and Africa (1.53 million donations). 79
countries obtain more than 90% of their blood supply from
voluntary, unpaid donations (38 high-income countries, 33
middle-income countries, and eight low-income countries).

Table 2. Cluster analysis by blood type donation and origin
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Table 3. Countries with the highest percentage of blood type
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This includes 64 countries with 100% of their blood supply
coming from voluntary, unpaid blood donors. In 54 countries,
more than 50% of the blood supply still depends on blood
donors from family members or paid for the donation'2.

An indicator of Africa's great need to increase blood
transfusion processes in its region is evidenced by the
high mortality rates among mothers and infants due to
complications directly related to pregnancy. It is estimated
that 34% of maternal deaths are a direct consequence of severe
bleeding during and after childbirth; also, other diseases that
increase mortality rates in the region, which could be reduced
with a larger number of donated blood units, include malaria
and anemia®.

According to a study conducted in northeastern Germany
in 2017, blood donations per thousand inhabitants decreased
by 28.1% in the age range of 31 to 40 years. However, there
was an increase of 17.1% in donations from adults between
51 and 60 years, and 12.5% among those aged 61 to 69 years®.
Another factor influencing donation is family thinking; family
influence on this issue worries and discourages donation, with
greater interest found in donating and receiving blood only
from the same family?'.

According to behaviors analyzed in Japan, especially among
the population aged 20 to 30, it is estimated that donations
will decrease significantly by close to 10% in the next two
years. This is contrary to actual needs". Studies in the United
States indicate that out of a total of 953,926 donations, 16.8%
were from first-time donors, and 83.2% were from people who
have donated two or more times. Of that total, 55% of donors
were female, and 45% were male. Furthermore, 44.7% of the
total corresponded to adults aged 55 years or older, and 94.4%
were white donors®.
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Table 4. Countries with higher and lower
blood donation rates
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According to a study conducted among individuals
residing in the Netherlands who originate from Africa, it
was determined to be motivating, especially for those who
had never donated (50%), to receive information related to
the benefits of this procedure. Additionally, this practice was
directly associated with the intention to donate (p<0.05). It
was also found that there were other motivators to encourage
the purpose of donating, such as non-monetary incentives,
convenience factors, and awareness of the importance of
doing so. Furthermore, 8% of those who had donated at some
point and 25% who had never donated expressed fear due to
not feeling well health-wise or the stress this action might
cause. Other barriers like preferences, religion, or mistrust
are reported less frequently as impediments to donating. In
Africa, between 60% and 90% of donated blood is given in
response to the specific needs of a known patient or a relative®.

In Latin America, statistics reflect a wide diversity when it
comes to determining the supply of blood. Thus, it is recorded
that in Colombia, about 93% of the units held by blood
banks come from voluntary donations, while in Brazil and
Argentina, voluntary donation accounts for 50% of units, and
in Peru, this figure is 5%, the lowest in the region®.

Ensuring the supply of blood necessary to attend to
patients with various types of diseases and accidents has
become a challenge for developing countries, especially due
to the significant influence that families have on this decision
and the fact that the region has become accustomed to
compensated donors, which carries risks of infection through
transfusion26. This is compounded by other reasons why
people refuse to donate, such as fear of needles, the impression
caused by seeing blood, fear of falling ill or dizzy, rejection
of the same healthcare centers where these procedures are
performed, negative experiences, and even the perception of
a lack of privacy or access difficulties”.

The main challenge for those leading this process, although

it cannot be guaranteed that a donation will be completely
safe, is to implement all necessary mechanisms to make the
donation as low-risk as possible for everyone, including
donors, recipients, and healthcare personnel alike. Issues
such as verifying the health status of those who come to
donate voluntarily, which qualifies as an additional risk, are
matters that the blood bank manager must validate. Given
the number of people who donate, an individual risk always
exists that could pose a high risk to some recipients, hence
the need to thoroughly evaluate any risk an individual might
have, however low it might be.

Conclusions

It is essential to encourage education programs in the
nations about the importance of donating blood. Good
communication with the support of the mass media
depends on communities becoming aware of the need
to contribute to the health of all by donating blood.
One way to motivate people is to generate monetary and
non-monetary incentives. However, it is necessary to ensure
good communication to break down some barriers among
potential donors, such as the lack of truthful information
including the benefits of this practice. There is no doubt that
religious, spiritual, cultural, racial and other connotations are
discouraging components associated with blood donation.

Conflict of interest
The author declares that there is no conflict of interest in
the development and presentation of the research article.

Acknowledgments
The author would like to thank the Universidad de
Antioquia for allowing me to carry out the research process.

Bibliographic references

8. Mensa MS, Bassa B. Prevalence and Predictors

1. Bomfim de Souza MK, Santoro Domingo P.
Donacién de sangre y medicina transfusional
en la prensa espaiola. Revista Espanola
de Comunicacion en Salud. 2020;11(1):9-
19 Disponible en: https://doi.org/10.20318/
recs.2020.4717

2. Aguilera LS, Martinez LM. (2021). La Donacién
de Sangre. Revista Repertorio de Medicina y
Cirugia. 2021; 30(2):118-24. Disponible en: https://
doi.org/10.31260/RepertMedCir.01217372.1036

3. Daza Bolafio N, Sanchez Jaimes M, Vanegas
Estévez T, Ortega Herndndez I. Prevalencia de
infecciones en donantes de sangre enla Universidad
Industrial de Santander versus parques de la
ciudad de Bucaramanga, 2014. Revista Médicas
UIS. 2016;29(3):55-60. Disponible en: http://
www.scielo.org.co/pdf/muis/v29n3/0121-0319-
muis-29-03-00055.pdf

4. Montiel-A M, Arias-P ], Chavez-C M,
Herrera-A O, Atencio-C M, Coronel-V K,
Patifio-G A. Seroprevalencia de Sifilis en donantes

l\% enero - junio 2023

del banco de sangre del Hospital Universitario
de Maracaibo. Periodo 2012-2014. Kasmera.
2016;44(2):88-96.  Disponible  en:  http://
ve.scielo.org/scielo.php?script=sci_arttext&pid
=50075-52222016000200003

5. Latif MZ, Riaz H, Mujtaba SWA, Nizami R.
Blood donation; knowledge, attitude

and practice of medical students. Professional
Med J. 2017;24(3):370-4. Disponible en:

https://doi.org/10.17957/TPM]J/17.3554

6. Mamatya A, Prajapati R, Yadav R. Knowledge
and practice of blood donation: a comparison
between medical and non-medical Nepalese
students. Nepal Med Coll J. 2012;14(4):283-6.
Disponible en: https://pubmed.ncbi.nlm.nih.
gov/24579535/

7. Mikkelsen N. Donor associations, a key link
between donors and blood centres. ISBT Sci.
Ser. 2010;5(1):12-6. Disponible en: https://doi.
org/10.1111/j.1751-2824.2010.01393.x

® Gac Med Bol 2023; 46(1):39-44

of Voluntary Blood Donation Among Adult
Ambulatory Patient Attendants at Arba
Minch General Hospital, SNNPR GamoGofa
Zone, Southern Ethiopia. ] Hematol Transfus.
2017;5(1):1060. Disponible en: https://doi.
org/10.47739/2333-6684/1060

9. Zeleke AM, Azene ZN. Willingness and Its
Associated Factors for Blood Donation in Gondar
Town, Northwest Ethiopia: A Community-Based
Cross-Sectional Study. Hygiene 2022; 2(4):212—
25. Disponible en: https://doi.org/10.3390/
hygiene2040019

10. WHO. Global status report on blood
safety and availability 2016. Geneva: World
Health Organization; 2017. Disponible en:
https://apps.who.int/iris/bitstream/hand
1e/10665/254987/9789241565431-eng.pdf

11. Torrent-Sellens J, Salazar-Concha C, Ficapal-
Cusi P, Saigi-Rubié F. Using Digital Platforms
to Promote Blood Donation: Motivational

43



and Preliminary Evidence from Latin America
and Spain. Int. J. Environ. Res. Public Health.
2021;18(8):4270. Disponible en: https:// doi.
org/10.3390/ijerph18084270

12. WHO. Blood Safety and Availability, Fact Sheet.
World Health Organization; 2022. Disponible en:
https://www.who.int/en/ news-room/fact-sheets/
detail/blood-safety-and-availability

13. De Oliveira EM, Reis IA. What are the
perspectives for blood donations and blood
component transfusion worldwide? A systematic
review of time series studies. Sao Paulo Med J.
2020;138(1):54-9. Disponible en: https://doi.
org/10.1590/1516-3180.2019.0415.R1.06112019

14. Fernandez Mendoza LE, Torres Cancino II,
Gonzilez Gracia I, Hoyos Mesa AJ, Garcia Bellocq
M, Medina Tépanes E. Importancia de la sangre,
hemoderivados y las donaciones voluntarias de
sangre. Revista Médica Electronica. 2020;42(1):1-
8. Disponible en: http://scielo.sld.cu/pdf/rme/
v42n1/1684-1824-rme-42-01-1674.pdf

15. Cuba Sancho JM, Paredes Garcia VA, Merino
Lozano AL. Conocimientos y actitudes hacia la
donacién voluntaria de sangre que tienen los
estudiantes de Enfermeria y Medicina de una
universidad publica de Lima Perd. Revista de
Investigacién Cientifica Agora. 2021; 8(1):23-
8. Disponible en: https://doi.org/10.21679/arc.
v8il.203

16. Goémez Alvarez A, Florez Duque J, Cardona
Arias JA. Motivos de diferimiento de potenciales
donantes de un banco de sangre de Medellin-
Colombia, 2012-2018. Revista Investigaciones
Andina.  2021;22(41):97-111.  Disponible en:
https://revia.areandina.edu.co/index.php/IA/

44

article/view/1778#:~:text=Resultados%3A %20
Los%20principales%20motivos%20de,a%20
infecciones%20trasmisibles%20por%20
transfusi%C3%B3n.

17. Snelling, PC. Challenging the moral status
of blood donation. Health Care Analysis.
2014;22(4):340-65.  Disponible en: https://
pubmed.ncbi.nlm.nih.gov/22983763/

18. Lise H, Nissen JS. Donor health assessment —
When is blood donation safe?. Transfusion and
Apheresis Science. 2019;58(1):113-6.

Disponible en: https://doi.org/10.1016/j.

transci.2018.12.016

19. Shamsudeen M, Harry BE. Motivational
factors for blood donation, potential barriers,
and knowledge about blood donation in first-
time and repeat blood donors. BMC Hematology.
2018;18(36): 2-9. Disponible en: https://doi.
org/10.1186/s12878-018-0130-3

20. Stock B, Mockel L. Characterization of blood
donors and non-blood donors in Germany using
an online survey. Health Technol. 2021;11(1):595-
602. Disponible en: https://doi.org/10.1007/
§12553-021-00532-y

21.Joshi D, Meakin R. Views and attitudes towards
blood donation: a qualitative investigation of
Indian non-donors living in England. BMJ Open.
2017;7:¢018279. Disponible en: https://doi.
org/10.1136/ bmjopen-2017-018279

22. Dodd RY, Xu M, Stramer SL. Change in
Donor Characteristics and Antibodies to SARS-
CoV-2 in Donated Blood in the US 2020. JAMA.
2020;324(16):1677-9. Disponible en: https://doi.
org/10.1001/jama.2020.18598

Gac Med Bol 2023; 46(1):39-44

23. Klinkenberg EF, Fransen MP, De Kort
WLAM, Van Weert JCM, Huis in’t Veld EM]J, .
Blood donation among individuals of African
origin in the Netherlands: how are barriers and
motivators associated with intention?, Blood
Transfus. 2021;19:24-33. Disponible en: https://
doi.org/10.2450/2020.0049-20

24. Asamoah-Akuoko L, Hassall OW, Bates I,
Ullum H. Blood donors' perceptions, motivators
and deterrents in Sub-Saharan Africa - a
scoping review of evidence. British Journal of
Haematology. 2017;177(6):864-77. Disponible
en: https://doi.org/10.1111/bjh.14588

25. Arias
Matzumura Kasano J, Gutiérrez Crespo H,

Quispe S, Moscoso Porras M,
Pesantes MA. Experiencias y percepciones
de los donantes de sangre sobre la donacién
en un hospital pablico de Pert. Horiz Med.
2018;18(3):30-6. Disponible en: http://www.
scielo.org.pe/pdf/hm/v18n3/a06v18n3.pdf

26. Sharifa B, Sultana N, Farzana S, Ahmed
R, Golam R. Awareness about blood donation
among donors at a specialized tertiary level
public hospital. Updat Dent. Coll. 2016;6(2):21-6.
Disponible en: https://www.banglajol.info/index.
php/UpDC]J/article/view/31724

27. Aldamiz-Echevarria C, Aguirre-Garcia MS.
Modelo de comportamiento de los donantes de
sangre y estrategias de marketing para retenerles
y atraerles. Revista Latino-Am. Enfermagem.
2014;22(3):467-75. Disponible en: https://doi.
0rg/10.1590/0104-1169.3398.2439

e enero - junio 2023 l\%



	_GoBack
	_GoBack

