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ABSTRACT

Background: Many hospitals in Nigeria and the rest of sub Saharan Africa
continue to grapple with scarcity of units of blood for transfusion. Developing
appropriate actionable plans geared towards the retention of a pool of voluntary
blood donors may be helpful in addressing this trend in the health care industry.
Objective: To ascertain the proportion of repeat blood donors in a Nigerian
tertiary care blood bank and identify factors that influence their retention.
Materials and Methods: An interviewer-administered questionnaire was
administered to 212 prospective blood donors. The primary outcome was the re-
donation frequency, while secondary outcome variables were the self-reported
deterrents to repeat donation. Results: Seventy-six participants (67.86%)
donated blood more than once in the last 2 years, while only 3 donors (2.68%)
donated blood up to 3-4 times in a year. The general fear of the blood donation
process and size of the blood bag needle (25% respectively) were the
predominant self-reported deterrents to repeat donation. Conclusion: Our re-
donation rate is lower than the recommended average yearly donation frequency;
fear of the entire donation process as well as the blood bag needle size appeared to
deter blood donors from re-donation.

Keywords: Blood donors; Blood donor retention; Blood transfusion
sufficiency.

INTRODUCTION

Timely administration of safe blood units remains a time-tested lifesaving
medical intervention globally. In spite of the well documented benefits of
blood transfusion in clinical medicine, the practice is not without its fair share of
challenges and obstacles that often threaten the smooth administration of this
therapeutic intervention. Over the years therefore, a number of impediments to
the effective procurement, processing and distribution of blood units have been
identified. These range from inadequate sourcing and screening/testing of donor
units, poor infrastructural support for blood fractionation to challenges with the
storage and distribution of whole blood (or fractionated) units to areas they are
mostneeded. [1]
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Continuous refinement and improvement of blood
transfusion policies and standards are therefore
needed to ensure that the transfusion process remains
safe for both the donor and recipient. These
refinements include (but not limited to) more
elaborate testing for transfusion transmissible
infections (TTIs), more stringent donor selection
criteria, monitoring of donor and recipients for
transfusion related adverse reactions and increased
attempt at maintaining a reliable pool of voluntary,
non-remunerated blood donors. [2, 3]

A number of African countries have over the years
enacted policies and guidelines to boost the
availability of safe blood and blood products,
unfortunately the aim of these interventions have
remained largely unrealized. [4] On a global scale,
the World Health Organization (WHO) has rolled out
a number of quality improvement measures and
directives aimed at ensuring global blood transfusion
sufficiency. [5] In fact it had projected the year 2012
as a prospective date for most countries in Sub-
Saharan Africa to achieve self-sufficiency in blood
transfusion, based on the judicious and consistent
implementation of its set guidelines and standards,
both nationally and regionally. [5, 6] The lofty aims
of the WHO notwithstanding, attainment of blood
transfusion sufficiency continues to be elusive to a
number of countries, especially those in sub-Saharan
Africa, where health infrastructure is weak and health
related policies are not usually appropriately
managed to bring optimal results. In its report of
2013, the WHO had shown that of 167 countries
evaluated, only 122 (73%) had a form of written
policy document on the regulation of clinical blood
transfusion. [5] In addition, only about 41% of
countries in the low-income bracket and 64% in the
middle-income economic categories from the above
figure had promulgated appropriate legislation and
necessary legal framework to back the practice of
clinical blood transfusion in their respective
domains. [5]

In Nigeria, the blood transfusion narrative is not
remarkably different from what obtains in other parts
of sub Saharan Africa. According to document from
the National Blood Transfusion Service (NBTS), the
country collects about 500,000 units of blood yearly
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from both private and public sources, this is against an
estimated annual need of 1.5 million units to cater for
the health of'its citizens. [7] With a population of over

150 million people, this approximates to less than a
pint of blood per person and further highlights a very
poor blood supply chain in the country. This grim
observation therefore clearly shows a gross deficiency
in the blood transfusion services in the country as the
present procurement and distribution dynamics
cannot bridge the nation's blood supply deficit. In fact,
addressing this may well prove to be the lifeline that
will ensure the survival and sustenance of the National
blood transfusion policy, which is aimed at boosting
transfusion safety in the country. [7]

In most developed countries of the world that have
achieved total or near total blood transfusion
sufficiency, the concept of retaining pools of regular
altruistic and non-remunerated blood donors is a key
driving force to this attainment. [8] Unfortunately,
this does not seem to be the case in a number of
developing countries. In an earlier study in Jos, North

Central Nigeria, the frequency of repeat blood
donation among 30,264 donors was a paltry 11,198
(37.0%), consisting of 10,130 (90.5%) regular and
1068 (9.5%) lapsed donors. [2] The situation appears
similar in Central Africa where an alarming 72.8% of
first time blood donors that formed the inventory of a
blood transfusion center were lost over a 3-year
period. [9] There is an urgent need to understudy
reasons for the loss as well as put measures in place to
retain repeat voluntary blood donors.

This pilot quality improvement study was designed
to evaluate the re-donation frequency as well as some
of'its determinants among blood donors at a Nigerian
tertiary hospital based blood bank, with the aim of
finding out how the blood transfusion process could
be strengthened for a more robust performance, in
line with globally accepted standards.

MATERIALSAND METHODS

Study design

This was a descriptive, cross sectional study carried
out among 212 prospective blood donors who
presented to the Blood Bank of the Nnamdi Azikiwe
University Teaching Hospital (NAUTH) Nnewi.
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Study area

The NAUTH, Nnewi is a tertiary health care facility
as well as a major referral center in Anambra State,
South East Nigeria; on the average it attends to up to
4,000 blood donors annually.

Study population
For the purposes of this quality improvement effort,
blood donors who came to donate blood at NAUTH
blood bank were consecutively recruited over a
period of 4 months.

Inclusion criteria included

- Negative screening result for the transfusion
transmissible infections (TTIs).

- Hemoglobin concentration above the
recommended donation threshold.[10]
The method of screening for TTIs was by the 4"
generation enzyme linked immunosorbent assay
(ELISA) test. Each participant provided a written
informed consent at the point of recruitment for the
study.

Recruitment of participants

Donors were randomly selected and an interviewer-
administered questionnaire was administered by the
researchers to those who had consented to participate
in the study. The questionnaire which had been
pretested among random blood donors in our blood
bank before the commencement of the study was
used to obtain the sociodemographic details and
information related to blood donation from each
participant. The research questionnaire gathered
information on the frequency and motivation for
blood donation and also explored the possible
deterrents to repeat blood donation among the study
participants.

Outcome measures

The primary outcome variable was the re-donation
frequency, while secondary outcome variables were
the self-reported deterrents to repeat donation.
Repeat donation was defined as any donation
frequency that was more than once in one calendar
year. [9]
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Data analysis

Data was analyzed using SPSS version 25.
Sociodemographic details, motivation for and
deterrents to blood donation were presented as
frequencies (and percentages) while association
between study related variables and the re-donation
frequency was explored using the Chi-square. P
values < 0.05 were considered as statistically
significant.

RESULTS

A total of two hundred and twelve (212) potential
blood donors participated in the study. The blood
donor's age ranged from 17-56 (mean age of 27.84+
7.09) years, with the 17-31 age bracket having the
predominant age distribution (76.64%). One hundred
and eighty-three donors (86.32%) were males, 160
(79.92%) were unmarried, while 145 (68.72%) were
family replacement donors (Table 1).

One hundred and twenty-one (56.81%) study
participants reported having donated blood at least
once in a life time, while 91 (43.19%) where first time
donors at the time of this study. Of those that had
donated blood at least once in a lifetime, 76 (67.86%)
reported donating more than once in the preceding 2
years.

In terms of the annual blood donation frequency
among repeat donors, 72 (64.29%) donated between
1-2 times in one year, while only 3 donors (2.68%)
donated up to 3-4 times in one year. Regarding the
expressed willingness to re-donate among all donors,
190 (91.35%) were willing to come back to donate
blood after the index exercise, while 18 donors
(8.65%) expressed their non-desire to come back at
any other time for re-donation (Table 2) The
predominant motivation behind blood donation
among the research participants was the 'desire to
help people', while monetary compensation ranked
least among the motivating factor towards the
donation process.

With regards to the self-reported deterrents to blood
donation among the study participants, the general
fear of the donation process and concerns about the
size of the blood bag needle (25% respectively) were
the predominant reported barriers. Correspondingly,
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anxiety about possible side effects (especially
fainting), concerns about one's state of health, general
dislike for the donation process and perceived
discomfort and poor treatment by the blood bank staff
were the least self-reported deterrents to blood
donation by the participants (8.33%, respectively,
Table 3).

There was no statistically significant association

Table 1: Sociodemographic variables among the study population
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between donor age distribution, sex, marital status,
donor type, previous blood donation experience and
the likelihood to re-donate blood, P values all > 0.05,
(Tables 4 and 5). Similarly, the frequency of donation
in the last 2 years was not significantly different in
family replacement, commercial and voluntary
donors (P value > 0.05).

Table 2 : Reported willingness to re-donate among the study population

Are you willing to come back and donate after today’s donation? Frequency Percentage (%)

Variable Frequency

Percentage (%) No 18 8.65
Sex (n=212) Yes 190 9135
Female 29 13.68 Total 208 100
Male 183 86.32 ’
Age (years) Table 3: Self Reported Deterrents to Blood Donation
17-31 years 164 76.64
32-46 years 47 21.96 Deterrents: Percentage (%)
47-61 years 3 1.40 Fainting in the blood bank 8.33
Mean age (£SD) 27.84+ 7.09 years Fear of the process of blood donation 25.00
Range 17-56 years For health reasons 8.33
Marital status (n=208) 1 just don’t like donating 8.33
Married 48 23.08 Pain from Venipuncture 16.67
; p
Single 160 76.92 Poor treatment at the blood bank 8.33
Donor type (n=211) ; .
Commercial 31 14.69 The blood bag needle size 25.00
Family replacement 145 68.72 Total 100
Voluntary 35 16.59
Table 4: Association between sociodemographic variables and willingness to re -donate
Variable Total (%) Willingness to re -donate? (%) xz-value p-value
. No (n=18) _ Yes (n=190)
Sex
Female 29 (14.2) 3(16.7) 26 (14.0) 0.097 0.755
Male 175 (85.8) 15(83.3) 160 (86.0)
Age (years)
17 -31 years 157 (76.2) 10 (55.6) 147 (78.2)
32 -46 years 46 (22.3) 8(44.4) 38(20.2) 5.711 0.058
47 -61 years 3(1.5) 0 3(1.6)
Marital status
Married 47 (23.4) 7(38.9) 40 (21.9) 2.653 0.103
Single 154 (76.6) 11 (61.1) 143 (78.1)
Donor type
Commercial 29 (14.3) 2 (11.1) 27 (14.6)
Family replacement 141 (69.5) 14 (77.8) 127 (68.6) 0.657 0.720
Voluntary 33 (16.3) 2(11.1) 31(16.8)
Table 5: Association between first time donation, number of times donated and willingness to re- donate
Variable Total (%) Willingness to re-donate? xz-value p-value
(%)
No (n=18) Yes (n=190)
Is this the first time you are donating blood? (n=204)
No 114 (55.9) 7(41.2) 107 (57.2) 1.626 0.202
Yes 90 (44.1) 10 (58.8) 80 (42.8)
If no, how many times have you donated in the last 2
years? (n=109)
Once 34(31.2) 2(25.0) 32(31.7)
Twice 42 (38.5) 3(37.5) 39 (38.6)
Thrice 20 (18.4) 1(12.5) 19 (18.8)
Fourth 6(5.5) 1(12.5) 5(4.9) 4.334 0.632
Fifth 3(27) 1(12.5) 2(2.0)
Sixth 3(27) 0 3(3.0)
Tenth 1(0.9) 0 1(1.0)
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DISCUSSION

The age and gender distribution of the donor
population in this study is similar to previous reports
in Nigeria and represents the well observed skewed
donor demographics towards young adults and males
in Nigeria. [2,3] While this pattern of blood donor
distribution appears to subsist in most of sub-Saharan
African countries, it differs remarkably from what
obtains in other parts of the world. In North America,
particularly Canada, the blood donor age distribution
includes older blood donors who are well into their
70" birthdays. [11] In fact, it appears that older blood
donors constitute important drivers of the Canadian
blood transfusion service since they have over the
years become quite accustomed and well adapted to
the blood donation process and account for up to 45%
of the Canadian blood inventory. [12] Interestingly,
the Biomedical Excellence for Safer Transfusion
(BEST) Collaborative report recently provided a
robust argument in support of the retention of older
blood donors, averring that their exclusion because of
'fears about donor related adverse reactions' was
unwarranted. [13]

Correspondingly, gender-based disparity in blood
donors does not appear to be as marked in other
countries of the world compared with what obtains in
Nigeria and some countries in sub-Saharan Africa. A
recent study that was conducted in a blood
transfusion center in Spain showed that a significant
population of first-time blood donors were females
(52.3%). [14] The authors believed that women
tended to be more altruistically inclined to present to
the transfusion center for blood donation, especially
for the first time, compared to men. [14] Additionally,
similar studies in the United Kingdom and Finland
showed that an impressive 53% and 55% respectively
of the blood donor pool were females. [15,16] While
a number of factors ranging from educational,
religious to cultural misconceptions about the blood
donation process may underlie the paucity of female
blood donors in Nigeria (and Africa), [17] it is
important that recruitment efforts that target
especially the female donor be intensified to bridge
the increasing demand-supply gap that exists in most
parts of Africa. This idea becomes even more
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attractive when considered in the light of the report of
Ngunza et al in the Democratic Republic of Congo,
which showed that women and older blood donors
(aged at least 46 years) were more likely to be
retained and become regular blood donors compared
to their male and younger counterparts. [9]

An ecarlier study that evaluated the prevalence of
transfusion transmissible infections (TTIs) in blood
donors in our facility noted that commercial blood
donors had the highest representation in our donor
set, followed by family replacement donors (62.8%
and 36.0% respectively). [18] This observation was
worrisome to stakeholders in the hospital as it runs
contrary to the WHO recommendation on the
recruitment of only voluntary blood donors for blood
transfusion. [19] Consequently, hospital-wide
corrective interventions were instituted towards
discouraging potential blood recipients from
patronizing commercial donors, while at the same
time ramming up sensitization campaigns to the
surrounding communities on voluntary blood
donation. Interestingly, these interventions appear to
have started yielding some marginal dividends as
there were more family replacement donors
(68.72%)), followed by voluntary donors (16.59%) in
the present study; commercial donors constituted the
least number (14.67%). Similarly, an impressive
91.35% of participants in this study expressed a
willingness to come back for re-donation, with the
predominant motivation for the donation being 'a
desire to help people'. Further highlighting a possible
attitudinal shift among our blood donors, monetary
compensation ranked the lowest in the strata of
variables that served as motivation for blood donation
in this study. As marginal as this improvement may
appear, it adds the much needed gusto to our donor
mobilization initiatives as well as our medium and
long term plans of making voluntary blood donors the
only source of donated blood in our hospital, in line
with the WHO recommendation. [19]

The proportion of donors that donated blood more
than once in this study appeared higher compared to
the study by Damulak et a/ in Jos, North Central
Nigeria (67.86% vs. 37.00%). [2] While this
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observation may be related to locally prevailing
cultural/tribal differences that could underpin the
behavior of the study participants towards blood
donation, it is important to note that the latter study
had larger sample size and used a more objective
source of data (the NBTS data base) in its analysis.
Ngunza et al studied the details of 387 donors out of
773 blood donation records from 2015 to 2017 in the
Democratic Republic of Congo and showed that only
23.8% of the donors continued to donate from the
onset of the study to its end (in 2017). [9] The authors
reported a very significant donor attrition (72.8%) in
the study participants who had initially donated at the
onset of the study in 2015. [9] It is therefore
imperative to note that while efforts at scouting for
and recruiting new blood donors are very noble and
commendable, the retention of a larger proportion of
the donors is equally important to ensure
sustainability in blood availability and supply. In fact,
the WHO in its report of 2001 strongly recommended
that blood transfusion centers should assiduously
work towards retaining a significant number of their
first time donors. [20] This is indeed a lofty target
which deserves universal endorsement, especially in
sub Saharan Africa, where attaining sufficiency in
blood transfusion is still hugely challenged.

The generally recommended average inter-donation
frequency among blood donors should be every 3-4
monthly. [21] This recommendation was primarily
designed to protect the donor from donation induced
iron depletion and anemia thereby ensuring that the
potential recipients do not receive blood with low
haematocrit. [22, 23] Indeed, significant iron
depletion in repeat blood donors has been shown to
occur in 66% and 45% of female and male blood
donors respectively in the United States of America.
[24] Correspondingly, in a report by Benedict et a/ in
2012 in Benin City, Nigeria, the mean haematocrit of
blood units (that were sourced from commercial
donors) was 28.8 + 8.5%. [23] These units were no
doubt sourced from donors with pre-existing anemia,
most probably iron deficiency anemia that resulted
from past (unregulated) blood donations. In the event
of the transfusion of such poor quality donor units to
patients, the expected post transfusion hemoglobin
increment may not occur. It is therefore extremely
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important that donors observe these established
donation intervals to protect themselves as well as the
potential recipients of the blood units. In this study,
only 2.68% of participants followed the
recommended yearly blood donation interval (of 3-4
times in one year), this is in contrast with an earlier
report in Jos, Nigeria that posted a remarkable 85% of
repeat donors observing the recommended inter
donation guideline. [2] The impressive result from
the Jos study might be related to the fact the study was
conducted at the North Central Zonal Center of the
NBTS, where more stringent donor selection criteria
were probably applied, compared to what might be
the practice in most tertiary hospital-based blood
banks.

Some factors have been identified as critical
deterrents to blood donation in Africa, these include
haemoglobin deferral, fear of needles and pain, social
exclusion, lack of awareness, negative attitudes and
accessibility problems. [25] Correspondingly, some
factors have been reported to specifically influence
the retention of a pool of voluntary blood donors in
parts of Africa and globally. Ngunza et a/, in a study
that involved Central African blood donors, showed
that variables such as older age, being a woman and
working in the formal sector were associated with
repeat blood donations. [9] In the same vein,
Charbonneau et al in a study population that involved
Canadian blood donors reported 'time constraints
related to work or study' as the predominant factor
that deterred donors from repeat donations. [8] In the
present study, the predominant self-reported
deterrents to re-donation were size of the blood bag
needle and 'general fear of the blood donation
process'. This is an important finding which hospital-
based blood banks, the NBTS and other policy
makers in the health care space could leverage on to
enhance donor retention and possibly improve the
dynamics of blood demand and supply.

Some studies had suggested that age, gender and the
number of previous blood donations were associated
with the likelihood of becoming a regular blood
donor. [9,26] The argument was that older age and
previous donation experience could obviate the
anxiety that tends to be associated with blood
donation, thus significantly aiding the decision to re-
donate. This observation was not replicated in the
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present study as there were no statistically significant
association between donor characteristics such as
age, gender, marital status, donor type and previous
blood donation experience with the likelihood of
becoming a regular blood donor (P values all > 0.05.
Apart from small sample size, the skewed donor
demographics in this study (towards young adults,
being a male and single) may explain this
discrepancy. The strength of the study was that this is
the first report that explored the variables that
influence blood donor retention in South-East
Nigeria. Despite this strength, this study has a
number of limitations. This being a pilot quality
improvement initiative, the minimum sample size
calculation was not done which might have
guaranteed the involvement of larger number of
participants. Some participants did not have their
complete details captured and so this limited the
number of variables that were analyzed in the results
section of the manuscript.

CONCLUSION

The re-donation frequency in this study, though
moderately high, falls short of the recommended
average yearly donation interval; fear of the entire
donation process as well as the blood bag needle size
appeared to deter donors from re-donation. Strategies
aimed at addressing these observations could
increase donor retention as well as blood donation
frequency, with projected positive impact on blood
supply dynamics in the health care industry.
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