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Background: Blood donation is essential for maintaining life-saving supplies, but screening often focuses only on
hemoglobin, neglecting iron stores. While hemoglobin recovers quickly, iron takes longer to replenish, putting
frequent donors at risk. Even without anemia, low iron can cause fatigue, reduced endurance, and cognitive
issues, potentially leading to iron-deficiency anemia. Many programs overlook iron status, leaving regular donors
vulnerable to chronic depletion.

Objective: The objective of the study was to assess the iron status and haematological indices of categories of
blood donors.

Methods: This cross-sectional study recruited 350 blood donors of which 146 were first-time donors, 146 repeat
donors, and 58 hemoglobin-deferred donors from the Southern Zonal Blood Center, Accra, Ghana. For each
participant, about 3 mL of blood sample was obtained to estimate FBC for haematological parameters and serum
ferritin concentration for iron status.

Results: The study involved 350 blood donors and found a median Hb of 12.4 g/dL and ferritin levels ranging
from 11.8 to 500 ng/mL. First-time donors showed a positively skewed Hb distribution, while repeat donors had
greater variation with outliers. Significant differences (p < 0.001) in Hb, MCV, MCHC, RDW, and serum ferritin
were observed across the groups, though MCH showed no significant difference (p = 0.062). Iron depletion was
present in 16.7 % of participants, whilst 8.3 % had iron-deficient erythropoiesis, and 75 % had normal ferritin
levels.

Conclusion: The findings of the study highlight the differences in iron reserves and hematological parameters
among donor categories, emphasizing the impact of donation frequency on iron status. This study provides new
evidence from Ghana on how blood donation frequency affects iron reserves and haematological indices.

1. Introduction sulfate solution is used as the method of hemoglobin estimation by blood

centers which may not be able to identify such persons low iron stores

Blood donation is a critical activity for maintaining the supply of
blood and its components, that are essential for life-saving medical in-
terventions [1]. To ensure donor safety, blood donors are typically
screened for hemoglobin levels before being cleared to donate [2]. He-
moglobin, the oxygen-carrying protein in red blood cells, serves as a
proxy for assessing an individual’s blood health [2]. However, hemo-
globin measurement alone may not provide a comprehensive picture of
a donor’s iron stores [3]. This may further be exercibated if copper
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during the donor screening. There are sex-specific haemoglobin levels
(Men: > 13.5 g/dL and Women: > 12.5 g/dL) that qualifies individual to
donate and some people may attain those levels and yet have low iron
stores.

Meanwhile, iron is a vital component of hemoglobin synthesis and
plays a significant role in various physiological processes [4]. But blood
donation removes a substantial amount of iron from the body, and while
hemoglobin levels may recover within weeks, the replenishment of iron
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stores can take significantly longer [5]. This delayed recovery of iron
stores poses a risk to frequent donors, as they may continue to donate
while harboring depleted iron stores, that may not be detectable through
the routine hemoglobin screening as stated above [3,5].

Depleted iron stores without anemia can lead to latent iron defi-
ciency, characterized by symptoms such as fatigue, reduced exercise
tolerance, and impaired cognitive function [6]. If unaddressed, frequent
donation under these conditions can progress to iron-deficiency anemia,
exacerbating health risks for donors [7]. Despite these potential conse-
quences, many blood donation programs including the Ghanaian
context do not include iron stores evaluation, such as ferritin measure-
ment, as part of their standard donor screening protocols.

The absence of iron stores monitoring is particularly concerning for
frequent donors, whose cumulative iron loss may lead to more severe
and chronic depletion [7]. This oversight does not only affect the do-
nor’s health but may also impact the sustainability of blood donation
programs, as affected donors might eventually become ineligible to
donate due to anemia or other related health issues.

This study seeks to evaluate the iron stores and haematological pa-
rameters of blood donors, emphasizing the importance of monitoring
iron levels beyond hemoglobin screening. By identifying at-risk in-
dividuals and implementing preventive strategies, such as iron supple-
mentation or extended donation intervals, the long-term health of
donors can be safeguarded, ensuring a sustainable blood supply.

2. Methods
2.1. Study design

The study was a cross-sectional study conducted between July 2023
and September 2024.

2.2. Study setting

This study was carried out at the Southern Zonal Blood Center, Accra,
Ghana where the donor samples were collected, Liberty Diagnostics and
the Haematology Laboratory of the School of Biomedical and Allied
Health Sciences, University of Ghana where samples analysis took place.

2.3. Study population

The study population consisted of 350 individuals selected from the
blood donors who visited the Southern Zonal Blood Center in Accra,
Ghana during the study period. Participants were recruited using pur-
posive convenience sampling and categorized into age groups. The
center records over 42,000 donor visits annually.

The study population comprised of 350 blood donors who attended
the Southern Zonal Blood Center, Accra, Ghana within the study period.
Participants were recruited through a purposive convenient sampling
and put in age groups. More than 42,000 blood donors visit the centre
annually.

2.4. Inclusion criteria

Participants included those who met the eligibility criteria (Hb cut
off for Men: > 13.5 g/dL and Women: > 12.5 g/dL) for blood donation at
the Southern Zonal Blood Center, first-time donors, repeat donors who
had donated blood in the last two years, and individuals who had pre-
viously been deferred due to low hemoglobin (10 -11g/dL) levels but
had since qualified by the cut off stated above to donate.

2.5. Exclusion criteria
The study excluded participants who did not meet the eligibility

criteria for blood donation at the Southern Zonal Blood Center, qualified
blood donors who were unwilling to participate, and individuals with a
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history of medical conditions such as Chronic kidney disease, Gastro-
intestinal disorders and hypertension or on medications such as aspirin,
antibiotics, NSAIDs and antiepileptics that could affect iron metabolism
or hemoglobin levels.

2.6. Sampling method/procedure

Blood samples were collected from the donors at the Southern Zonal
Blood Center for the study. Special codes were generated for each donor
to keep their identity confidential. Donor data including age, gender and
frequency of donation were collected after consent was received using
interviewer-administered questionnaire. Participants were categorized
into first time donors, repeat donors and Hb-deferred (those who could
not donate previously due to low Hb) donors. Vacutainer tubes were
labelled with donor codes. For each donor, about 3 mL of blood was
collected from their sampling pouch into two tubes; a gel separator tube
and an EDTA tube and then transported to the laboratory in a chest with
ice cubes at 4 — 8°C for analysis. The whole blood in EDTA was used to
estimate hemoglobin and other haematological parameters using a
Biobase five-tier auto analyzer BK-6310 (Biobase group — China). Sam-
ples in gel separator tubes were spun to separate serum from cell com-
ponents. Serum was transferred into labelled eppendorf tubes using a
Pasteur pipette, placed in cryobox and stored at —20 degrees Celsius
until analysis. For the analysis, stored serum was thawed and processed
using a rapid quantitative test to generate ferritin levels.

2.7. Serum ferritin testing

Serum ferritin was measured using the Finecare Ferritin Rapid
Quantitative Test (Wondfo Biotech Co., Ltd. Guangzhou) based on
fluorescence immunoassay technology. Serum ferritin of participants
was categorized into Iron Depletion (ID), Iron Deficient Erythropoesis
(IDE) and Normal (N) based on the following cut off points; < 30 ng/mL,
30-60 ng/mL and > 60 respectively. The measuring range for the assay
was 5 — 1000 ng/mL.

2.8. Data management and analysis

The data collected from the above analysis were entered into
Microsoft Excel (Microsoft-USA) and exported to Statistical Package for
Social Sciences version 26.0.1 on an encrypted computer. The infor-
mation was presented in tabular form and conveyed using summary and
descriptive statistics like frequency, percentages, mean, median and
standard deviation as necessary. An Analysis of variance was used to
analyze the mean differences between the three groups of blood donors.
Statistical significance was defined as a p-value < 0.05.

2.9. Ethical consideration

An application for full ethical approval was made to the Ethics and
Protocol Review Committee of the School of Biomedical and Allied
Health Sciences, University of Ghana and written ethics consent was
received on July 17, 2023. The ethics approval number is SBAHS/AA/
MLAB/10810036,/2022-2023. Participants’ written informed consents
were obtained, and each participant was made to understand that they
could withdraw from the study at any time. The data collected for this
research was kept and analyzed on an encrypted (password protected)
personal computer to ensure privacy. Physical copies were securely
stored in a locked steel cabinet. Access to participant information was
strictly limited to key members of the research team, maintaining
confidentiality and safeguarding the participants’ data.
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3. Results
3.1. Demographic data of the participants

A total of 350 participants were involved in this study, comprising
256 males and 94 females. Participants were categorized by age, with
the highest number falling within the 30-39-year age group. Based on
their donation history, they were further classified as first-time donors,
repeat donors, or Hb-deferred donors (Table 1).

Repeat donor 1 refers to an individual who has donated blood once
prior to the current donation. Repeat donor 2 has donated twice before,
while repeat donor > /=3 refers to individuals who have donated three
or more times previously.

Hb-deferred donors are those initially unable to donate due to low
hemoglobin levels but later became eligible after their Hb impro-
ved—often as a result of education and guidance provided during their
deferral.

3.2. Descriptive statistics of the red cell indices and ferritin levels among
the participants

Red blood cell indices of mean Hb, MCV, MCH, MCHC and RDW and
ferritin levels were measured. The median Hb was 12.40 (9.50 — 16.80)
g/dL (with standard deviation and range being 1.64 and 7.30 respec-
tively. Ferritin levels spanned from 11.80 ng/mL to 500 ng/mL among
the participants with range of 488.30 ng/dL. The median ferritin con-
centration was 97.80 g/dL and the mean was 106.64 ng/mL with stan-
dard deviation of 78.94 (Table 2).

3.3. Association between the iron reserves and donation period of
participants

The iron reserves of participants were compared among the donor
groups using the derived red cell indices and serum ferritin concentra-
tion. The study used a box and whisker plot to display the five-number
summary of Hb, MCV, MCH, MCHC, RDW and ferritin among the first-
time donors, repeat donors and Hb-deferred donors (Fig. 1).

In Fig. 1, the dotted line represents the mean whilst the solid line
represents the median of the data set for all the categories of partici-
pants. The average hemoglobin for first time donors was 13. 068 g/dL
and their box plot distribution was positively skewed. Also, the mean Hb
for repeat donor > 3 was 12.41 g/dL and the single data points represent
the outliers for repeat donor > 3. The upper or higher single point also
represents the maximum value for repeat donor > 3. The lower fence or
minimum value for repeat donor 2 is 12 g/dL, and it is close to the 1st
quartile with value of 12.1. The 1st quartile (q1) Hb for repeat donor 1 is
12.55 and the 3rd quartile (q3) is 14.2. The mean and median hemo-
globin are 13.3 g/dL and 13.2 g/dL respectively.

As shown in Fig. 2, the box plot distribution for first time donors’
Mean Cell Volume (MCV) is negatively skewed. The mean and median

Table 1
Demographic data of the study participants.
Demographics Frequency Percentage
(N = 350) (100 %)
Sex Male 256 73.1 %
Female 94 26.9 %
Age (years) <20 18 5.0 %
20-29 93 26.7 %
30-39 192 55.0 %
> 40 47 13.3 %
Donation First time donor 146 41.7 %
History Repeat donor 1 64 18.3 %
Repeat donor 2 29 8.3 %
Repeat donor 53 15.0 %
> /=3
Hb deferred 58 16.7 %
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MCV of first-time donors lie around the same point with values of 87.072
fl and 87.1 fl respectively. The box plot distribution for repeat donor > 3
is positively skewed with mean value of 84.6 fl and median value 82.3 fl.
The box plot distribution for repeat donor 2 is also positively skewed.
The single data points which are above the upper fence and below the
lower fence represent the outliers for repeat donor 1 and are the
maximum and minimum values respectively. The mean and median
MCV for repeat donor 1 is 84.34 fl and 84.30 fl respectively. The dotted
line represents the mean, and the solid line represents the median for all
the participants.

With regards to Mean Cell Hemoglobin (MCH), all the donor cate-
gories, with the exception of repeat donor 2, have values which lie
outside the overall distribution pattern. These are outliers for their MCH.
The interquartile range (IQR) of first donor MCH can be obtained from
the difference between the 3rd quartile (q3) and 1st quartile (ql)
(Fig. 3).

The figure illustrates the distribution of MCH values among the
different blood donor categories. The solid horizontal line within each
box represents the median (25th percentile), while the dotted line in-
dicates the mean MCH value for each group. The interquartile range
(IQR) for each category is defined by the difference between the 3rd
quartile (Q3) and 1st quartile (Q1), representing the middle 50 % of the
data. Notably, all donor categories except Repeat Donor 2 show MCH
values that lie outside the general distribution pattern, highlighting the
presence of outliers in those groups.

Also, with regards to Mean Cell Hemoglobin Concentration (MCHC),
the box plot distribution for repeat donor > 3 and Hb-deferred are
positively skewed. The box plot for repeat donor 1 is also positively
skewed. The single point values within the MCHC dataset are outliers
that vary greatly from others by being much smaller or significantly
larger (Fig. 4).

Fig. 4 shows the distribution of Mean Cell Hemoglobin (MCH) across
donor categories. Each boxplot illustrates the interquartile range (Q1 to
Q3), with a solid line marking the median and a dotted line indicating
the overall mean. Points beyond 1.5 times the IQR are plotted as outliers.
All donor categories except Repeat Donor 2 exhibit MCH values outside
the overall distribution, indicating outliers.

Again, with RDW, the box plot distribution for repeat donor > 3 and
Hb-deferred are negatively skewed. A longer box length of repeat donor
> 3 shows a more dispersed RDW data compared to the smaller box of
repeat donor 1 (Fig. 5).

From the figure, each box represents the interquartile range (IQR),
with the lower and upper edges corresponding to the first (Q1) and third
(Q3) quartiles. The solid horizontal line within each box denotes the
median MCV value for that donor group, while the dotted horizontal line
indicates the overall mean MCV across all donor categories. Points
beyond the whiskers represent outliers. The MCV values of Repeat
Donor 1, Repeat Donor > 3, and Hb Deferred groups deviate from the
overall pattern and are identified as outliers.

According to Fig. 6, the mean serum ferritin for all the donor groups
is shown as a dotted line in their respective boxes. The single points for
the repeat donor > 3 box plot distribution are outliers and represent the
maximum value and the minimum mark for repeat donor > 3.

The figure presents the distribution of Mean Corpuscular Hemoglo-
bin Concentration (MCHC) across donor categories. Each boxplot shows
the interquartile range (Q1-Q3), with the median marked by a solid line
and the overall mean by a dotted line. Data points beyond the whiskers
indicate outliers. All categories, except First Donor, show MCHC values
outside the overall distribution, indicating outlier status.

A bar chart analysis was done representing the prevalence of iron
depletion and iron-deficient erythropoiesis among the participants.
From the bar chart, it was seen that, out of the total participants, 16.7 %
of them had iron depletion (ID) with 8.3 % having Iron-Deficient
Erythropoesis (IDE). Using the cut off limits of < 30 ng/mL and
30 < x < 60 ng/mL respectively. The greater part (75 %) of the donors
in the study had normal serum ferritin levels and were classified as
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Table 2
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Descriptive statistics of the red cell indices and Ferritin levels among the participants.

Mean Standard Deviation Minimum Maximum Percentile 25 Median Percentile 75
Hb 12.57 1.64 9.50 16.80 11.50 12.40 14.00
MCV 84.73 5.35 73.00 94.70 81.65 84.20 88.30
MCH 28.47 3.35 16.70 39.00 26.55 27.85 30.65
MCHC 31.35 4.54 19.50 44.60 29.20 32.00 32.90
RDW 16.73 2.38 12.30 22.40 15.10 16.40 18.50
Ferritin 106.64 78.94 11.80 500.10 59.50 97.80 161.70
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Fig. 1. A Box and whisker diagram showing a summary of hemoglobin concentration among the donor groups.
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Fig. 2. A Boxplot showing a summary of the mean cell volume of red blood cells of the donor groups.

having normal iron stores (Fig. 7).

This figure illustrates the rising prevalence of iron deficiency (ID)
and iron-deficient erythropoiesis (IDE) with increasing frequency of
blood donations. ID is defined as low serum ferritin levels (<30 ng/mL)
indicating depleted iron stores, while IDE refers to a state of insufficient
iron for red blood cell production, often characterized by low ferritin
levels in combination with abnormal red cell indices (IDE was classified
within the range of 30 < ferritin < 60 ng/mL). The data from the figure
show a clear upward trend in both ID and IDE among repeat donors,

with the highest prevalence observed among those who have donated
three or more times. This pattern underscores the cumulative impact of
repeated blood donations on iron status and suggests the need for more
robust donor monitoring and iron management strategies.

3.4. Inferential statistics

From One way ANOVA comparing red cell indices among the donor
groups, there was a significant difference in Hb (F 10.039, p < 0.001)
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Fig. 3. A Box and whisker plot showing a summary of the mean cell hemoglobin of red blood cells of the donor groups.
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Fig. 4. A Box and whisker plot showing a summary of the mean cell hemo-
globin concentration of red blood cells of the donor groups.

among first time donors, repeat donors and hemoglobin-deferred do-
nors, considering p value of < 0.05. MCV also showed a significant
difference among first time, repeat and Hb-deferred donors (F 5.294,
p = 0.001). There was also significant difference between MCHC among
the three donor groups (F 8.997, p < 0.001). Likewise, RDW also
showed a significant difference (F 20.464, p < 0.001) among donor
group. There was, however, no statistically significant difference in
MCH among the groups (F 2.390, p = 0.062).

Again, from One way ANOVA comparing Ferritin concentration
among the donor groups, Serum Ferritin levels of first-time donors,
repeat donors and hemoglobin-deferred donors showed a statistically
significant difference (F 9.066, p < 0.001).

4. Discussion

This study had three hundred and fifty (350) participants in total and
based on age distribution, the largest (55 %) group was found to be in
the 30-39 years category, followed by the 20-29 years age group
(26.7 %). According to donation history, first-time donors and repeat
donors were the same in number as against Hb-deferred donors. Also,

RDW-CV by DONATION HISTORY
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Fig. 5. A Box and whisker plot showing a summary of the red cell distribution
width of red blood cells of the donor groups.

the majority of the participants were males, a trend observed also in a
study by Adu et al., (2020) where the male donors were 89.0 % of the
study population [8].

Red Cell Distribution Width (RDW), Mean Corpuscular Volume
(MCV), and Mean Corpuscular Hemoglobin (MCH) are valuable hema-
tologic indices in the early detection of iron deficiency. RDW, which
reflects the variation in red blood cell size (anisocytosis), tends to in-
crease early in iron deficiency due to the presence of both microcytic and
normocytic cells. Several studies confirm RDW as a sensitive early
marker, often rising before changes in MCV or hemoglobin are observed
[9,10].

MCYV, indicating the average size of red blood cells, decreases pro-
gressively as iron deficiency worsens. In early stages, MCV may still be
within normal range but tends to drop as microcytosis becomes more
prominent [11]. Similarly, MCH—representing the average hemoglobin
content per red cell—also declines as iron becomes insufficient for
adequate hemoglobin synthesis, making it a useful parameter alongside
MCV and RDW in screening and diagnosis [12]. Together, these indices
provide a cost-effective, readily available means of identifying early iron
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Serum Ferritin by DONATION HISTORY
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Fig. 6. A Box and whisker plot showing a summary of serum ferritin concen-
tration among the donor groups.

deficiency before overt anemia develops, particularly in populations
with limited access to serum ferritin testing.

To evaluate the study’s aim, serum ferritin concentration was
measured as well as the red blood cell indices - Hb, MCV, MCH, MCHC
and RDW for each donor. These indices/parameters were evaluated
between the donor groupings. Significant differences were seen in the
levels of the serum ferritin measurement and majority of the red cell
indices among the three groups. An Analysis of variance using boxplot
showed a significant difference in the MCV of the donor groups where
the MCV appeared low in repeat donors and Hb-deferred donors
compared to first time donors. This is in line with a study in Indian
where MCV and MCH were shown to be potential indicators of iron
deficiency in repeat blood donors [13,14]. However, there was no sig-
nificant difference in MCH among the participants in this study.

Compared to MCV or MCH, RDW has been proposed as a more ac-
curate marker for the early detection of iron deficiency [15]. The current
study discovered significant variations in RDW among the different
donor categories. This was however in contrast to a previous study by
Jain et al., (2018) where no notable difference was found in the RDW
among the donor groups [13]. Again, in the current study, significant
difference among the donor groups was found in MCHC. This finding is

60

Percent

40
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in line with the findings in a study which recorded a statistically sig-
nificant difference in MCHC, where MCHC was reduced in regular do-
nors than first time donors [14,15].

Furthermore, in the current study, Hb showed a statistically signifi-
cant difference among first time donors, repeat donors and hemoglobin-
deferred donors. This finding is comparable to findings in a study by
Waheed et al., (2018) where Hb was statistically significantly different
between regular donors — repeat and Hb-deferred donors (lower) and
first-time donors (higher) [14]. However, these findings are in contrast
with a study conducted by Fateen et al., (2022) where there was a slight
or no difference between the Hb of first-time donors and frequent donors
[3].

With regards to serum ferritin, there was relatively very low serum
ferritin concentration in Hb-deferred donors and repeat donors as
compare with first time donors and the difference was significant.
Further, using serum ferritin evaluations, 8.3 % and 16.7 % of the par-
ticipants in this study exhibited iron-deficient erythropoiesis (ferritin
30 < x < 60ng/mL) or were iron depleted (ferritin < 30 ng/mL),
respectively. According to Adu et al., (2020), voluntary donors in a state
of negative iron balance could be made worse by donating blood [8].
Also, a previous study done in Nigeria showed that 20.6 % of blood
donors had depleted iron stores, using a cutoff value for serum ferritin
concentration of 12 ng/mL [16]. Also, prior research from the RISE
project in the USA revealed that iron stores were depleted in 15 % of
blood donors and that 41.7 % of donors had iron-deficient erythropoi-
esis [17].

According to the current study’s findings, evaluating serum ferritin
levels may be a crucial prerequisite for blood donor recruitment. Even if
their hemoglobin levels were adequate at the time of donation, blood
donors may still have insufficient iron stores. The method of hemoglobin
estimation employed by blood centers where copper sulfate solution is
used may not be able to identify such persons during the donor
screening. Given that, the present study identified some donors with Hb
below 12 g/dL by the analyzer method, but the copper sulfate density
method of assessment passed them to donate blood. Studies conducted
by Anju et al., 2022) support the assertion that methods of preventing
iron deficiency in donors should be based on ferritin screening [18].
Subsequently, numerous blood services in the US and Europe have
recently begun employing routine ferritin testing as an additional tool to
help detect and manage donors who may be at risk of developing iron
deficiency [19,20].

Still, findings from other studies indicate that ferritin testing is not
currently accessible as a point-of-care test and so employing it as a
screening test for donors may not be possible in many blood centers
particularly in deprived areas. But the outcome of this study shows that

IDE N
SF RANGE

Fig. 7. A bar chart classifying blood donors into normal, iron-deficient erythropoiesis and iron depletion based on their serum ferritin levels.
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regular/repeat donors demonstrate lower ferritin levels, suggesting
higher risk for iron deficiency [18].

A noteworthy observation from this study is the hemoglobin profile
of individuals who had previously been deferred due to low hemoglobin
levels but were later deemed eligible to donate. Despite their qualifi-
cation, all recorded hemoglobin values for this group fell below the
recommended Ghanaian cutoff for females. This suggests that these
donors may have passed the hemoglobin screening via the copper sulfate
(CuS04) method but subsequently failed the more precise cell counter
hemoglobin measurement. This discrepancy raises critical concerns
about the reliability of the CuSO4 method, which may be compromised
due to inadequate quality control or, more plausibly, the overuse of the
solution without timely replacement.

Furthermore, across all other donor categories, a substantial pro-
portion of recorded hemoglobin values also fell below the expected male
cutoff of 13.0 g/dL. In Fig. 1, over 50 % of donors in each category
excluding one-time donors, exhibited values below this threshold,
despite males comprising approximately 75 % of the donor pool. This
pattern strongly suggests systemic issues in donor hemoglobin
screening, with potential implications for donor safety and the quality of
the collected blood. It is therefore imperative that the national blood
service conduct a thorough review of its current hemoglobin screening
procedures, particularly the continued reliance on CuSOas, and prioritize
the implementation of more accurate, standardized testing methods.

4.1. Limitation

A limitation worthy of mentioned is the fact that tests for Erythrocyte
Sedimentation Rate (ESR) and C-Reactive proteins were not performed
to rule out inflammation. Also, baseline ferritin of > 300Ug/L was not
checked to exclude individuals with hemochromatosis. Again, con-
founding variables such as dietary iron intake, menstrual status and
parasitic infections were not assessed. Furthermore, demographic data
collected was solely based on response of donors and some donors may
not have disclosed all relevant information.

5. Conclusion

Among the three groups studied, repeat and hemoglobin-deferred
blood donors exhibited relatively lower serum ferritin concentrations
and red cell indices, along with elevated RDW values. These findings
support the evidence that repeated blood donations can deplete iron
stores and may lead to post-donation iron deficiency anemia (IDA). The
results of this study, along with consistent findings from previous
research in the U.S. and Europe, highlight the urgent need for compre-
hensive donor iron management strategies. These should include donor
education materials, adjusted donation intervals or frequency, ferritin-
based monitoring, and targeted iron supplementation programs. To
safeguard donor health, it is recommended that blood donation centers
revise their screening protocols to incorporate the above listed
processes.
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