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Analysis of the most common reasons for voluntary
blood donor deferral in Southeast Serbia
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Blood Transfusion Institute of Nis, Nis, Serbia

SUMMARY

Introduction/Objective Criteria for the selection of blood donors (BDs) and criteria for permanent or
temporary postponement of blood donation have a vital role in the safety of blood transfusion. It is a
well-known fact that the BDs deferral has a negative effect on the return of both first and regular donors.
The aim of the study was to analyze the frequency of deferral and the reasons for deferral of voluntary
BDs with an emphasis on temporary deferrals due to low hemoglobin (Hb) levels, in order to identify tem-
porarily deferred donors and advise them properly in order to increase the number of voluntary donors.
Methods The study included voluntary BDs from January 1 to December 31, 2023. A total of 2322 re-
jected voluntary BDs were included in the study. Donors of both sexes, aged between 18 and 65 years,
were included.

Results The overall prevalence of deferred donors was 4.85%. The most common reason for temporary
deferral was low Hb level, identified in 1002 BDs (43.15%). Other reasons included low blood pressure
(265 donors, 11.41%), medication use (172 donors, 7.41%), recent blood donation (133 donors, 5.73%),
high blood pressure (99 donors, 4.26%), thyroid dysfunction (96 donors, 4.13%), and recent surgical
intervention (81 donors, 3.49%).

Conclusion The results of this study suggest that implementing parameters that more accurately reflect
iron status would help ensure donor safety. To protect the health of BDs and maintain an adequate blood
supply, appropriate procedures should be applied, which may include temporary iron supplementation.
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INTRODUCTION

Transfusion of blood and blood components,
as one of the forms of tissue transplantation, is
an intervention that saves lives [1].

According to the Law on Transfusion
Medicine (Official Gazette of RS No./40/2017),
the preparation of blood and blood compo-
nents includes the activity of promotion, plan-
ning, collection and testing, processing and
distribution of blood and blood components
and is performed in authorized transfusion
institutions. Blood donation is a set of activi-
ties aimed at motivating, informing, educating,
inviting, and gathering blood donors (BDs),
with the aim of providing adequate amounts
of safe blood. Donating blood is a humane
gesture based on voluntariness, gratuity, and
anonymity [2]. This definition is in accordance
with the recommendations of the World Health
Organization related to donation [3].

The Council of Europe supports this ap-
proach by promoting and recommending the
principle of self-sufficiency based on voluntary,
non-remunerated donations [4]. Voluntary
blood donation is primarily a privilege, as only
healthy individuals can serve as the source of
blood - an irreplaceable therapeutic resource
that saves lives and improves the quality of life
for many patients [5].

The main goal of the transfusion service is
to maintain the quality of work, in all segments

related to work with donors, to retain regular
BDs, to recruit new ones and to persuade those
who have stopped donating blood to come
again.

Selection of BDs is carried out according
to established, exclusively medical criteria for
temporary postponement of blood donation or
permanent refusal due to ineligibility for blood
donation, whether blood donation could en-
danger the potential donor or recipient. Donor
selection is conducted without regard to sex,
religion, sexual orientation, political affiliation,
profession, social status, or any other compa-
rable factor [5].

Prior to each blood donation, BD goes
through the same procedure: filling out the
questionnaire for BDs, determining the he-
moglobin (Hb) concentration, determining the
blood group on the plate (at the first blood do-
nation) and a medical examination. The medi-
cal examination consists of an analysis of the
answers given by BD in the questionnaire for
BDs and, accordingly, a well-taken medical his-
tory and physical examination. Following the
physical examination, the physician determines
the eligibility of the BD in accordance with the
established criteria for donor selection and the
criteria for permanent and temporary deferral
from blood donation. General recommenda-
tions include: body weight > 50 kilograms,
body temperature up to 37°C, blood pressure
not lower than 100/60 mmHg (24/13.3 kPa),
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pulse between 50 and 100 beats per minute, Hb values
must be above 135 g/L for men and above 125 g/L for
women, the auscultatory findings over the heart and lungs
must be normal, the pharynx calm, the lymph glands of the
neck and armpits, liver and spleen must not be palpated.
In our country, men can donate blood every three months
(12 weeks), and women every four months (16 weeks) [4].

About 118,54 million blood donations are collected
worldwide [6]. Generally 250,000 blood donations are
collected each year in Serbia (Blood Transfusion Institute
of Serbia, unpublished data, 2018). To maintain a stable
and sufficient blood supply, Serbia’s blood transfusion
system requires approximately 40 BDs per 1000 inhabit-
ants, representing about 4% of the total population [7].
Approximately 3% is the actual percentage of BDs in the
entire population [7] and to guarantee a constant supply
donated blood in Serbia arise from voluntary BDs.

The demand for blood and blood products evolves due
to different factors. As a consequence of improvements
in medicine, rise in the number of transplantations, and
aging of the population the demand for blood and blood
products is increasing [8].

The aim of the study was to analyze the deferral inci-
dence and reasons for BD deferral with emphasis on tem-
porary deferrals due to low Hb levels, in order to identify
temporary deferred donors and properly advise them with
the intention of increasing the number of voluntary BDs
without compromising the quality of blood and the safety
of donors and recipients.

Our further intention was to develop strategies based
on the study results to reduce the rate of deferral of BDs
and improve the rate of return of rejected donors.

METHODS

The study included BDs from January 1, 2023 to December
31, 2023. A total of 2322 deferred voluntary BDs, were
included in the study. BDs of both sexes, aged between 18
and 65 years, were included.

All voluntary BDs included in the study signed the ap-
proval. After completing the BD questionnaire form all
BDs were screened. This form included the basic profiles
of the donors (name, age, sex, address, etc.), medication
intake, medical history, tests or treatment, jaundice, high-
risk behavior, and any other clinically relevant illness.

Pre-donation screening involved a medical history
questionnaire, followed by a physical examination and
Hb measurement.

During the research period, a validated quantitative
method was used to determine Hb concentration from
capillary blood on the Hemo Control analyzer (EKF
Diagnostics, Cardift, United Kingdom), as described in
the literature [9]. The devices were calibrated and regularly
maintained according to the manufacturer’s instructions.

Data were collected from the register of deferred BDs
with reference to age and sex. All data are presented in
the form of table.
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Statistical analysis

Categorical variables were summarized as absolute numbers
and percentages. The overall deferral rate was calculated
as the proportion of deferred donors among all registered
donors. Associations between donor characteristics (sex,
age group, and donation status) and deferral status were
evaluated using the x* test of independence. For compari-
sons between two groups (e.g., male vs. female donors;
first-time vs. repeat donors), 2 x 2 contingency tables were
constructed. For comparisons across multiple age groups, a
2 x 5 contingency table was used. Relative risks (RR) with
95% confidence intervals (CI) were calculated to estimate
the strength of associations. All statistical tests were two-
sided, and a p < 0.05 was considered statistically significant.
All statistical analyses were performed using SPSS Statistics
for Windows, version 29.0 (IBM Corp., Armonk, NY, USA).

Ethics: This retrospective cross-sectional study was con-
ducted at the Blood Transfusion Institute of Nis, Serbia,
after obtaining approval from the Ethics Committee of the
Blood Transfusion Institute of Ni§, Nis, Serbia (No. 1005,
from March 3, 2024).

RESULTS

A total of 47,862 potential BDs were screened during the
study period, 39,264 males (82.04%) and 8598 females
(17.96%). In this period, 45,540 voluntary BDs donated
blood, 38,181 male (83.84%) and 7359 females (16.16%),
and 2322 BDs donors were deferred (deferral rate — 4.85%).
A total of 1239 females (53.36%) and 1083 males (46.64%)
were deferred during this period (Table 1).

Table 1. Donor characteristics and deferral status

Characteristic I;)t:l 37(,){? 25)5 Deferred n (%) | Deferral rate (%)
Sex

Male 39,264 1083 (46.64%)* 2.76
Female 8598 1239 (53.36)* 14.41

Total 47,862 2322 (100) 4.85

*Percentage represents proportion of total deferrals.
Statistical test: x’(1) = 2022.4, p < 0.001
Relative risk (female vs. male): RR = 5.22 (95% Cl 4.87-5.60)

The deferral rate was significantly higher among female
donors compared with male donors (14.41% vs. 2.76%).
A x? test demonstrated a significant association between
sex and deferral status (x*(1) = 2022.4, p < 0.001). Female
donors had a 5.22-times higher risk of deferral compared
with male donors (RR = 5.22, 95% CI 4.87-5.60) (Table 1).

Low Hb was the most frequent cause of deferral, ac-
counting for 1002 cases (43.15% of all deferrals). It was
more common among female donors (737 cases; 59.48% of
female deferrals) compared with male donors (265 cases;
24.47% of male deferrals). Other causes of deferral includ-
ed low blood pressure (11.41%), medication use (7.41%),
recent donation (5.73%), permanent deferral (4.05%), and
other causes (Table 2).
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Table 2. Causes of donor deferrals and their proportions

years demonstrated lower and comparable deferral

No. deffered | No. deffered rates ranging from 3.75% to 3.89% (Table 4).

Causes No. deferred (%) S A S ()
Low hemoglobin 1002 (43.15%) | 265 (24.47%) | 737 (59.48%)
High hemoglobin 4(0.17%) 4(0.37%) 0 (0%) DISCUSSION
Low blood pressure 265(11.41%) 98 (9.05%) | 167 (13.48%)
High bIo<?d pressure 99 (4.26%) 89 (8.22%) 0(081%) The assessment of the suitability of potential BDs
U”d?rwé'ght 13 (0.56%) 2 (0.18%) 1(0.89%) depends on the results of Hb measurement, medi-
Medication 172(7.41%) | 126(1163%) | 46 (3.71%) cal history, and physical examination, all of which

i i v 0 0y
Zh:;ond disorders %6 (? z 0;0) 22 (;2? of’) 786 ;6'615?;//") are mandatory before each blood donation [4].

S‘I ma 3 0°) (2. . ) (. 0°) BD selection and deferral criteria are essential
Ep' epsy " ((2) ;ZO//O) f8(25463/0°/) ; (?'iiof) components of transfusion safety and are intended
Mzr:sr?rzr;tci;)n E1 990/(); 0(((')0/) ) 6 E3'710/°; to safeguard the health of both donors and recipi-

0, 0, . 0, . .

Recent surgery 81 (3.49%) 66 (6.09%) 5 (1.21%) ents. It is widely known than BD deferral has ad-

- verse effect on the return of both, first and repeat
Recent donation 133 (5.73%) 108 (9.97%) 5 (2.02%) d Theref .. d
Recent alcohol intake 5(022%) 5 (0.46%) 0(0%) ton(zlrih[lo]. eref Org ];t clls ?eceisarz tto un er(i
Recent tattoo/piercing 34(146%) | 25(231%) | 9(0.73%) stand the reasons for elerraland to sprea
High risk behavior 14 (0.60%) 12 (1.29%) 0(0%) productive strategies to maintain those already
Tick bite 45 (1.94%) 20 3.69%) | 5(0.40%) motivated but temporarily deferred voluntary BDs.
Vaccines 6 (0.26%) 4(0.37%) 2(0.16%) The rate and reasons for deferral differ from
Trauma 4(017%) 4(037%) 0(0%) region to region and from one center to another.
Skin lesions 28 (1.21%) 1901.75%) | 9(0.73%) In our study, 2322 out of total 47,862 registered
Sick leave 21 (1.77%) 31(2.86%) | 10(0.81%) prospective BDs were found unfit to donate due
Giving up before donation | 11 (0.47%) 6 (0.56%) 5 (0.40%) to various reasons. Most of the deferred BDs were
Permanent deferral 94(405%) | 68(6.28%) | 26(2.10%) | females 1239 (53.36%), with men constituting
Others 14 (0.60%) 10 (0.93%) 4(0.32%) 46.64% (1083) of the donors. The prevalence of
Total 2322 1083 1239 deferral in our institute was 4.85%. An interna-

tional comparison reveals that the deferral rate
in this study (4.85%) is relatively lower than the

Overall, 1002 donors (2.09% of all screened donors) were
deferred due to low Hb. The incidence of low Hb deferral
was higher among first-time donors compared with repeat
donors (2.55% vs. 1.95%). This difference was statistically
significant (x*(1) = 14.2, p < 0.001). First-time donors had
a 31% higher risk of low Hb deferral compared with repeat
donors (RR = 1.31, 95% CI 1.15-1.48) (Table 3).

Table 3. Low hemoglobin deferral by donation status

SDt(;?jstlon Total donors L he(mn;)globln Incidence (%)
First-time 11,634 297 2.55
Repeat 36,228 705 1.95
Total 47,862 1002 2.09
Statistical test: x*(1) = 14.2, p < 0.001

Relative risk (first-time vs. repeat): RR = 1.31 (95% Cl 1.15-1.48)

Table 4. Deferral rate by age group

Age group (years) | Total screened | Deferred | Deferral rate (%)
18-25 7519 664 8.83
26-35 11,474 446 3.89
36-45 12,377 464 3.75
46-55 10,581 398 3.76
56-65 5911 350 5.92
Total 47,862 2322 4.85
Statistical test: x*(4) = 496.2, p < 0.001

Deferral rates differed significantly across age groups
(X*(4) =496.2, p < 0.001). The highest deferral rate was ob-
served among donors aged 18-25 years (8.83%), followed
by donors aged 56-65 years (5.92%). Donors aged 26-55

Srp Arh Celok Lek. 2026 Mar-Apr;154(3-4):223-228

rates reported in Germany (6.2%), France (10.8%), and
the United States of America (USA) (12.8%) [11, 12, 13].

Various researches have reported a similar deferral rate,
(5.2%) by Nhachigule et al. [14], and (7.2%) by Minj et al.
[15]. Some studies have even had a higher deferral rate
of (24.2%) like study by Oyedeji et al. [16]. As deferral
rates vary, the main reasons for refusing to donate blood
also vary. This variation in delay can be caused by many
reasons such as geographical variation in health problems,
socioeconomic status, different donor selection criteria,
sex variation, etc.

The two types of donor deferrals include temporary, in
which the donor is deferred for a specific period, defined
according to the reason; and permanent, in which the do-
nor is indefinitely deferred from donating blood [17].

We found that temporary deferrals (95.95%) were
more common reasons compared to permanent deferrals
(4.05%). This data is consistent with studies conducted
in France, and the USA [12, 13]. The main permanent
deferral conditions were donors positive for transfusion
transmissible infections, certain chronic systemic diseases
and malignancies.

In our research, low Hb level was the most frequent
cause for BD deferral and since this is a temporary cause, it
gives us space to educate and counsel BDs about the defer-
ral cause and treatment strategy to overcome it, which will
enable them to donate blood in the future. Furthermore,
education and motivation of deferred BDs is of primary
importance, because it helps them to continue with blood
donation later.

www.srpskiarhiv.rs ‘
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Of all blood donation postponements in our study, 1002
BDs (43.15%) were deferred because of low Hb concentra-
tion, which was the most common reason for temporary
deferral of blood donation. The results of the study from
Croatia show similar values (36.3%) [18], as well as the re-
sults from Slovenia (30%) [19], Romania (30.6%) [19], and
India (51%) [20]. A slightly lower rate of rejection of BDs
due to low Hb concentration was recorded in Turkey 20.7%
[21], while in developed European countries these rates
were significantly lower [19]. Percentage of temporarily
rejected BDs due to low Hb concentration was recorded in
59.48% of women and 24.47% of men, which is quite simi-
lar to some other studies where this percentage was 44.82%
of female donors versus 34.55% of male donors [18].

Each potential BD, regardless of the number of blood
donations, has the Hb value determined every time.
According to EU Directives and The European Directorate
for the Quality of Medicines & HealthCare guidelines, Hb
concentration for donors should be > 135 g/L in men and
> 125 g/L in women, whereas in other countries, these
values differ by 5-10 g/L [4].

One donation of blood (450 ml) includes 210-240 mg
of iron, as 1 mL of red cells contains 1.12 mg of iron [22].
Globally, more than 30% of the world’s population are es-
timated to be anemic and many due to iron deficiency.
Iron deficiency is a common consequence of repeated
blood donations and a strong predictor of low Hb [23].
Insufficient iron stores may hamper the recovery from
subsequent donations, thus risking the development of
low Hb and/or iron-deficient anemia.

The highest number of deferred donors belonged to the
18-25 age group, which is consistent with the findings re-
ported by Gaikwad et al. [24] and Patil and Jayaprakash [25].

The prevalence of low Hb in adolescent BDs, particu-
larly among females, has been noted in previous studies
as well as in the present study [17]. This suggests that low
micronutrient levels in young people contribute to these
tindings, and that improving micronutrient intake could
significantly reduce deferrals due to temporary conditions
such as anemia [24].

Younger age and female sex were identified as the pri-
mary factors associated with absent iron stores, iron defi-
ciency anemia, and deferral from blood donation due to
low Hb levels [26].

Our analysis suggested that there is high prevalence
of anemia even in first time BDs. Of the total of 1002
rejected donors due to low Hb level, 297 (29.64%) were
first time donors. Anemia in females can be associated to
physiological conditions such as menstruation and preg-
nancies. Although anemia in first-time male BDs may be
associated with unrecognized medical conditions, occult
gastrointestinal bleeding, vitamin b12 deficiency, and hy-
perthyroidism [27].

It is considered that BDs are healthy persons and that
they do not need extensive laboratory tests. However, we
have clear evidence that multiple blood donations can put
the donor at risk of developing anemia [22].

According to existing recommendations, transfusion
centers rely on the method of testing Hb before donation,
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which is not the best method for testing iron status in any
case. And with this problem European transfusion centers
deal in different ways. In Denmark, the Czech Republic,
and Italy, ferritin has been introduced as a method to con-
trol the iron status of BDs [5]. In Italy, ferritin is measured
once a year in regular donors. In the Czech Republic, fer-
ritin is measured at the first donation and in selected cases
of repeated donations. In Denmark, ferritin testing is per-
formed in all first donations and every tenth donation. The
Netherlands has defined the values of ferritin at which it
reacts and ferritin controls are performed at the first and
tifth donation [5]. Therefore, with values < 15 ug/L, they
advise a 12-month suspension of blood donation, and with
values < 30 pug/L - six months [20].

The most important predictors for the occurrence of
iron deficiency in BDs as the results of the Danish study are
sex, number of previous donations, time since the last do-
nation, and menopausal status [28]. All things considered,
this large study shows that the most important predictor
for low Hb in regular BDs is low ferritin (< 15 pg/L). They
suggest that these findings provide compelling evidence
for the importance of ferritin monitoring in BDs as a tool
for evaluating donor risk [29].

In the USA, Canada, and countries of the European
Union, these indicators were a clear signal for conducting
studies that introduced iron supplementation after donat-
ing blood. In Denmark, the practice of sending 100 iron
tablets to the home address of a donor with a determined
ferritin level < 15 pg/L has been introduced [5]. If ferritin
is at the level of 15-40 pg/L, the donor is sent 60 tablets
for supplementation [20]. In Serbia there is still no rec-
ommendation to introduce iron supplementation in BDs.

Other causes of deferral among males in present study
beside low Hb level were medication (126), recent dona-
tion (108), low blood pressure (98) and high blood pres-
sure (89), while in females were low Hb level, low blood
pressure (167), thyroid disorders (76) and medication (46).
Recent alcohol intake was seen only in male donors (five),
as well as trauma (four), high Hb level (four) and high-risk
behavior (14).

Blood pressure is declared high or low when it is outside
the range of 100-180 mmHg for systolic blood pressure
and 60-100 mmHg for diastolic blood pressure [4].

Our study showed that 11.41% of BDs were rejected due
to low blood pressure. Low blood pressure represents a rela-
tively common temporary cause of donor deferral in blood
donation services. Hypotension may occur due to several
physiological factors, including dehydration, prolonged
fasting, fatigue, or anxiety associated with the donation
process. These factors may trigger a vasovagal response,
which can lead to a transient decrease in blood pressure
and increase the risk of adverse donor reactions such as
dizziness or fainting. Deferring donors with hypotension
is therefore an important precaution to ensure donor safety
during blood collection. Also, a study by AlNouri et al. [30]
announced that the most common medical examination
cause of deferral was low blood pressure (11.60%).

In our study, high blood pressure had a deferral rate
4.26% and it is detected much more often in males (8.22%)
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than in females (0.81%). This finding may be explained
by the generally higher prevalence of hypertension in
men, particularly in middle-aged and older populations.
Hormonal factors, such as the protective effect of estrogen
in premenopausal women, may contribute to lower blood
pressure levels in female donors. In addition, lifestyle fac-
tors including higher rates of alcohol consumption, smok-
ing, and obesity among men may increase the likelihood
of elevated blood pressure during pre-donation screen-
ing. The leading cause for permanent deferral in study
conducted by Gaikwad et al. [24] was hypertension. This
correlates with the results of the study conducted by Patil
et al. [25], who announced hypertension as the most com-
mon cause of permanent BDs deferral.

One of the most common causes for pre-donation BD
deferral is medication, as revealed in our findings (7.41%).
All of these deferrals can be avoided if a more detailed
list of drugs that should not be taken is made available
to BDs. Still, a large number of people were unsure about
the exact names or specifications of the medications they
were taking.

A study by Oyedeji et al. [16] reported that under medi-
cation was 2.9% and Patil et al. [25], reported even higher
rate of 8.18%.
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AHanu3a Hajuewhux pasnora 3a og6ujarbe 406POBO/BHUX AaBanaL,a KPBM Ha

Teputopuju jyronctouHe Cpbuje

Munuua PaHhenosuh, 3opaH CraHojkoBuh
3aBog 3a TpaHcdy3ujy Kpam Huw, Huw, Cpbuja

CAXETAK

YBop/Llwm Kputepujymu 3a cenekuujy AaBanata u Kputepujy-
MV 32 TPajHO UM MPUBPEMEHO OAJlarake faBakba KpBY UMajy
BUTasHy ynory y 6e36efHoOCTN TpaHCcdy3uje KPBU M OCMULLTbE-
HY Cy [a ocurypajy 3npassbe faBaola 1 npumaoua. Jobpo je
nosHaTa YmkbeHnLa fa ofbujare faBanala KpBy HeraTuBHoO
yTWYe Ha MoBpaTaK Kako HOBMX, Tako 1 PeAOBHUX AaBanalia.
Linrs cTyamje 6o je fa ce aHanu3npajy yuecTanocT 1 pasnosm
3a opbujare [O6POBOLHYIX AaBanaLla KPBM Ca Harnackom Ha
nprBpemeHa oabujarba 360r HUCKOT HUBOA XemMorobumHa (Hb),
KaKko 61 ce faBaoLy UaeHTMGUKOBANV 1 NPABUIHO CAaBETOBASM
y uby noBehara uxoBor 6poja.

MeTtoge Cryamjom cy obyxBaheHn fOOPOBOJbHY 1aBAOLIM KPBU
og 1.jaHyapa fo 31. geuembpa 2023. roguHe. Y ctyamjy cy yKiby-
YeHa yKynHo 2322 ofbujeHa sobpoBosbHa AaBaoLa Kpey 06a
nosa, crapoctu nsmehy 18 n 65 rogrHa.

PesynTatu YKynHa npeBaneHua ogbvjeHnx AaBanaua buna je
4,85%. Hajuewwhn pasnor 3a NpYBpPeMEHO OfJlarakbe faBata

DOI: https://doi.org/10.2298/SARH241009032R

KpBU 6110 je HU3aK HMBO Hb, Koju je yTBpheH kog 1002 gaBaoua
KpBw (43,15%). OcTanu pa3nosu cy yK/byumBanm H3aK KPBHU
nputncak (265 gaBanaua, 11,41%), MegnKaMeHTO3Hy Tepanujy
(172 paBaoua, 7,41%), HepaBHO AaBatbe Kpy (133 gaBaoua,
5,73%), BUCOK KpBHM NpuTKcak (99 aaBanaua, 4,26%), nopeme-
haj dyHKUWje wTnTHe xne3ge (96 paBanaua, 4,13%), HepaBHY
XUPYPLLKY NHTepBeHUWjy (81 aaBanay, 3,49%).

3aksbyuak Pe3yntati oBe cTyauje cyrepuiy aa ou ce Kopuwhe-
tbeM napameTapa Koju npeLm3Huje oapaxasajy cTatyc reoxha
ycnocTtaBuno 6e3beaHuje JaBakbe KpBY 3a AaBaole. Y unby
3alUTKTe 34paBsba AaBanaLla KpBU 1 06e36ehuBatba afieKBaTHIX
3anuxa KpBu, NoTpebHO je NpuMeHNTN ogroBapajyhe npote-
AYpe, Koje MOTY YK/byumBaTu NPYBPEMEHY CynieMeHTaLujy
reoxbem.

KrbyuHe peun: faBaouy KpBu; Kputepujymn cenexuuje; yapoum
ofbujarba; xemornobumH
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