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The alteration of ferritin a
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Abstract
Iron status, body mass index (BMI) and blood pressure (BP) are all important health indicators. In this study, ferritin and transferrin
saturation levels and their correlations with BMI and BPwere investigated in first-time and regular male blood donors in Taiwan. Serum
ferritin and transferrin saturation values represented ironstatus ofblooddonors.Serum ferritin, serum iron, and total ironbindingcapacity
(TIBC) were determined by chemiluminescent immunoassay sandwich method, timed-endpoint method, and turbidimetric method,
respectively. Transferrin saturation was calculated as 100� serum iron/TIBC. Statistical analyses included 2-sample t test, chi-square
test, Pearson correlation coefficient, and multiple linear regression. Comparisons of ferritin and transferrin saturation mean values with
BMI, age, systolic blood pressure (SBP), diastolic blood pressure (DBP), and occupation were conducted. A total of 111 first-time
donors and 1249 regular blooddonorsparticipated in this study. The ferritin and transferrin saturationmean values of regularmale blood
donors were lower than those of first-time male blood donors, but remained within the safe range. BMI was positively correlated with
serum log ferritin, but not with transferrin saturation value in first-time and regular blood donors. First-time donors with BMI ≥24kg/m2

and agedmore than 40 years demonstrated 1.37-fold higher serum ferritin on average. Among regular donors, significant effects of BMI
≥24kg/m2 and age>40 years were observed with 1.25- and 1.18-fold higher serum ferritin levels, respectively. First-time donors with
SBP ≥120/DBP ≥80, ≥120/<80, and<120/≥80mm Hg had on average 1.65-, 1.54-, and 2.59-fold higher serum ferritin levels than
thosewith normalBP. Ferritin levelwashigher inBMI≥24kg/m2subgroup than inBMI<24kg/m2subgroupamong first timeand regular
male donors, but no difference was found in transferrin saturation values.
Abnormal SBP/DBP was associated with increased ferritin level only in first-time male blood donors.

Abbreviations: BMI = bodymass index, BP= blood pressure, DBP= diastolic blood pressure, DNA= deoxyribonucleic acid, Hb
= hemoglobin, HCC = hepatocellular carcinoma, ID = iron deficiency, NAFLD = nonalcoholic fatty liver disease, SBP = systolic blood
pressure, TIBC = total iron binding capacity.
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1. Introduction

The blood donation rate in Taiwan is about 7.5%, which is
relatively high when compared with other parts of the world. In
addition, 86.12% of donors are repeat donors. Males donate
blood more frequently than females. In many countries, blood
donation rates range from 0.3 to 56 per 1000 persons[1] and the
rate of repeat blood donation is about 84%.[2] In the
Netherlands; however, the rate of successful repeat donations
is about 95%.[3] There are different selection criteria for male
blood donors in different countries. For example, hemoglobin
(Hb) value of at least 13.0g/dL is the criterion for male blood
donors in Taiwan. In the UK, the minimum predonation Hb
value is 13.5g/dL for males. Such criterion is intended to prevent
collection of blood from donors with anemia. For every 450mL
of whole blood donated there is a loss of approximately 200mg
of iron. Hb value does not ensure that the donor has an adequate
store of iron; however. Serum ferritin level indicates total iron
stores, while transferrin saturation value reflects iron transpor-
tation, which decreases before anemia develops. In this study,
ferritin and transferrin saturation were used to evaluate iron
status. Frequent blood donors have been shown to be at risk of
iron deficiency (ID).[4,5] Iron status in blood donors is an
important issue, as iron participates in a variety of metabolic
processes and is essential to oxygen transport, deoxyribonucleic
acid (DNA) synthesis and electron transport.
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Many studies have reported an association between iron status
and body mass index (BMI) in adults, as well as children and
adolescents. Based on the findings of a previous study, obesity is
significantly associated with ID on meta-analysis.[6] From the
American National Health and Nutrition Examination Survey
III, among children from transition countries (Morocco and
India), prevalence of ID increases as BMI increases from normal
weight to obesity.[7,8] Studies on adult populations have shown
conflicting results for the link between high BMI and ID.[9–11]

It has been reported that serum ferritin and transferrin
saturation levels are higher among males with hypertension than
among a corresponding group of females.[12] However, the
relationship between blood pressure (BP) and iron status has not
been well established.
The relationships between serum ferritin level and BMI and

serum ferritin level and BP are poorly described in healthy men
eligible to donate blood. Ferritin is an acute-phase protein that
plays a major role in storing iron in the human body. No
relationship has been reported between BP and ferritin turn-over
rate in nondonor volunteer and long-term blood donors.[13] The
association between BP and ferritin level varies among subjects.
Therefore, the objective of this study is to investigate the iron

status in first-time and regular male blood donors in Taiwan. In
this study, BMI was stratified into 18.5�BMI<24kg/m2 and
>24kg/m2. The associations of BMI with serum ferritin and
transferrin saturation levels in first-time and regular male blood
donors in Taiwan were investigated. The associations of normal
BP (SBP <120/DBP <80mm Hg) and abnormal SBP/DBP with
serum ferritin and transferrin saturation levels were also analyzed
in the same subjects.
2. Methods

2.1. Study design and participants

All of the participants in this study were eligible to donate blood
and were recruited by the Taichung Blood Center, located in
central Taiwan. The population of the Taichung Blood Center’s
service area is about 4.5 million with approximately 350,000
blood donations received each year. The criteria for blood donors
are in accordance with Taiwan’s Ministry of Health and Welfare
guidelines. In this study, we stratified BMI and BP and examined
the ferritin and transferrin saturation values in different
subgroups to understand the relationships among these variables
in first-time and regular male blood donors.
Donor selection was based on blood donor registration form,

which included demographic information such as height, weight,
date of birth and occupation. The health status questionnaire
included present and past medical/surgical history, recent
infections, and drug taking history. Interview regarding lifestyle
and habits and a limited physical examination were also
conducted. Those taking aspirin or anti-inflammatory drugs
were not allowed to donate blood. Moreover, these drugs can
influence ferritin level. Other exclusion criteria for donating
blood included alcoholism, bleeding disorders, acute or chronic
inflammatory conditions such as systemic lupus erythematosus,
ankylosing spondylitis or any acute illness or chronic infection.
As females may be affected by menstrual blood loss and child-
bearing, we only recruited male blood donors aged between 17
and 65. In Taiwan, the legal adult age is defined as 20. Therefore,
in this study, we enrolled participants aged 20 to 65. BP was
defined as systolic value of 90 to 160mm Hg and diastolic value
2

of 50 to 95mm Hg. Hb value of 13g/dL or higher and weight of
50kg or more were required for males to provide whole blood
donation. There are 2 volumes of whole blood donations, 250mL
and 500mL. The intervals between blood donations are 2months
for 250mL and 3 months for 500mL. The maximum amount of
whole blood donation, hereinafter referred to as maximum
donation, by male donors is 1500mL per annum, adjusted by
date of birth. This criterion was established to prevent imbalance
in blood donation.
2.2. Enrollment

First-time donors were defined as those who had never donated
blood. Regular donors were defined as those giving the maximum
donation over 1 to 5 years.
In this study, 111 first-time donors were recruited on site.

Regular donors mainly visited fixed donation sites and received
invitations by mail. Of the 3289 regular blood donors invited by
mail, 1249 agreed to enroll in the study. All participants reviewed
and signed an informed consent form. Ethics approval was
obtained from the Ethical Review Board of the Taiwan Blood
Services Foundation (PM-102-TC-119, PM-104-TC-148).
2.3. Stratifications of BMI, BP, and occupation

BMI is defined as bodymass divided by the square of body height,
and is universally expressed in units of kg/m2. Based on BMI,
participants were stratified into 2 groups, normal weight (18.5�
BMI <24kg/m2) and overweight >24kg/m2. This definition
followed that of the Health Promotion Administration, Ministry
of Health and Welfare in Taiwan. SBP lower than 120mm Hg
and DBP lower than 80mm Hg were defined as normal BP based
on the guidelines of the American Heart Association. In this
study, we stratified participants into 2 groups, SBP lower than
120mm Hg and SBP equal to or higher than 120mm Hg. For
DBP, participants were also stratified into 2 groups: lower than
80mm Hg and equal to or higher than 80mm Hg.
Middle-age was defined as 40 to 65 years. Participants were

stratified by age into less than 40 years and greater than or equal
to 40 years.
Participants had different occupations such as civil servant,

teacher, student, businessman, technician, and laborer. Laborers
tend to do more physical work than those in other occupational
categories. For this reason, we stratified participants into laborer
and nonlaborer groups.
2.4. Laboratory testing

Before donation and enrollment, Hb screening was carried out
using copper sulfate. Copper sulfate specific gravity of 1.054
corresponds to Hb concentration of 13g/dL. The donor was
retested and permitted to donate when one of the measurements
was within the acceptable limit, if BP was observed to exceed the
acceptable limit upon initial measurement.
A 6-mL venous blood sample was collected from the diversion

for measurement of serum ferritin, serum iron, and TIBC. After
collection of blood into SST test tube, it was centrifuged at
2000�G for 10minutes. Clear serumwas separated and stored in
Eppendorf at �80°C until assayed. Serum iron (ug/dL) was
analyzed by timed-endpoint method (kit Ref 467910 supplied by
Beckman Coulter, Inc, 250 S. Kraemer Blvd., Brea, CA 92821).
SerumTIBC (ug/dL) was calculated as serum transferrin using the



Table 2

Characteristics of study subjects.

Variable First-time donors n (%) Regular donors n (%) P-value
∗

Age <.001
�40 yr 91 (81.98) 444 (35.55)
>40 yr 20 (18.02) 805 (64.45)

BMI <.001
<24 kg/m2 54 (48.65) 319 (25.56)
≥24 kg/m2 57 (51.35) 929 (74.44)

SBP .003
<120 mm Hg 27 (24.32) 170 (13.61)
≥120 mm Hg 84 (75.68) 1079 (86.39)
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formula TIBC= serum transferrin�1.4. Serum transferrin (mg/
dL) was determined by turbidimetric method (kit Ref 467942
supplied by Beckman Coulter, Inc). Serum ferritin (ng/mL) was
determined by chemiluminescent immunoassay sandwich meth-
od (kit Ref 33020 supplied by Beckman Coulter, Inc). Transferrin
saturation was calculated as 100� serum iron/TIBC. From the
results of a previous study, a ferritin level of less than 12ng/mL
indicates absent iron stores.[7,14] Moreover, a ferritin level of less
than 25ng/mL represents low ferritin.[8,15] In our study, safe
levels were defined as serum ferritin level higher than 23.9ng/mL
(male ferritin reference interval: 23.9–336.2ng/mL) and trans-
ferrin saturation higher than 20%, respectively.
DBP <.001
<80 mm Hg 73 (65.77) 511 (40.91)
≥80 mm Hg 38 (34.23) 738 (59.09)

Occupation <.001
Laborer 23 (20.72) 453 (36.27)
Nonlaborer 88 (79.28) 796 (63.73)

BMI=body mass index, DBP=diastolic blood pressure, SBP= systolic blood pressure.
∗
P-value from chi-square test.
2.5. Statistical analysis

Demographic and clinical characteristics of study subjects
including age, BMI, SBP, DBP, occupation, ferritin, serum iron,
TIBC, and transferrin saturation were examined, with continu-
ous variables reported as mean± standard deviation and
categorical variables reported as number and percentage. The
2-sample t test for continuous variables and the chi-square test for
categorical variables was used for bivariate analysis. As
distribution of ferritin levels was skewed to the right, natural
log-transformation was used to normalize data for analysis.
Pearson correlation coefficient was applied to determine the
strength of relationships between 2 continuous variables.
Furthermore, linear regression analysis with and without (crude
model) adjustment was used to examine whether BMI is
associated with serum ferritin on natural log-transformation
scale. Backward elimination procedure for selected predictors
reached significance at 0.05. Estimated coefficient of regression
model (b), standard error, and exponential transformation for
estimated coefficient were reported. All analyses were performed
with SAS version 9.4 (SAS Institute Inc, Cary, NC). A P-value less
than .05 was considered statistically significant.
3. Results

3.1. Demographic characteristics of blood donors

A total of 1360 male blood donors, including 111 first-time and
1249 regular blood donors, were enrolled in this study. The
average age was 30.8±10.7 years for first-time blood donors and
44.9±10.4 years for regular blood donors (Table 1). Compared
with first-time blood donors, regular blood donors had higher
mean BMI (26.1 vs 24.6kg/m2), SBP (134.4 vs 128.4mm Hg),
Table 1

Mean biomarkers of the study subjects.

Variable
First-time donors

(n=111)
Regular donors

(n=1249) P-value
∗

Age, yr 30.8±10.7 44.9±10.4 <.001
BMI, kg/m2 24.6±3.6 26.1±3.3 <.001
SBP, mm Hg 128.4±14.0 134.4±13.3 <.001
DBP, mm Hg 75.4±9.9 80.8±9.0 <.001
Ferritin, ng/mL 217.9±135.6 35.7±27.3 <.001
Serum iron, mg/dL 125.6±40.3 104.6±42.4 <.001
TIBC, mg/dL 346.3±41.4 406.6±53.8 <.001
Transferrin saturation (%) 36.5±11.7 26.2±10.9 <.001

BMI=body mass index, DBP=diastolic blood pressure, SBP= systolic blood pressure, TIBC= total
iron binding capacity.
∗
P-value from 2-sample t test.

3

DBP (80.8 vs 75.4mm Hg), and TIBC (406.6 vs 346.3mg/dL).
However, regular donors had lower serum ferritin (35.7 vs 217.9
ng/mL), serum iron (104.6 vs 125.6mg/dL), and transferrin
saturation (26.2% vs 36.5%) levels. Moreover, higher propor-
tions of regular donors had abnormal SBP and DBP and were
overweight when compared with first-time donors (SBP ≥120
mm Hg: 86.39% vs 75.68%; DBP ≥80mm Hg: 59.09% vs
34.23%; BMI ≥24kg/m2: 74.44% vs 51.35%) (Table 2). These
differences between first-time and regular donors were all
statistically significant.
3.2. Relationship between BMI and serum ferritin

Two scatter plots of BMI and serum ferritin for first-time and
regular blood donors are shown in Figure 1. Pearson correlation
coefficients for BMI and ferritin on natural log-transformation
scale indicated moderately positive correlation for first-time
blood donors (r=0.42, P< .001) and weakly positive correlation
for regular blood donors (r=0.21, <.001) (Table 3).

3.3. Univariate and multiple variate analyses of ferritin
level associated with BMI, BP, and age

Mean serum ferritin levels were compared among BMI, age, SBP,
DBP, and occupation subgroups, as shown in Table 4. Mean
ferritin level was significantly higher in BMI ≥24kg/m2 group
than in BMI <24kg/m2 group in first-time and regular blood
donors, 264.8±152.1 versus 168.3±94.2ng/mL, 37.9±29.2
versus 29.1±19.2ng/mL, respectively. There were no significant
differences in transferrin saturation among the BMI subgroups
for first-time or regular blood donors (Table 5).
Linear regression analysis was performed to examine the

relationships of log ferritin with BMI, age, and BP (Table 6).
Multiple regressions of serum ferritin with natural log-transfor-
mation scale using backward elimination procedure showed that
serum ferritin is associated with BMI, age, and BP in first-time
blood donors. Compared to first-time donors with BMI <24kg/
m2 or aged �40 years old, first-time donors with BMI ≥24kg/m2

or aged more than 40 years had an average 1.37-fold higher
serum ferritin level. Among regular blood donors, there were

http://www.md-journal.com


Figure 1. Correlations between BMI and ferritina in first-time and regular blood donors on 2-way scatter diagram. a: natural log-transformation. BMI=body mass
index.
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significant differences in ferritin levels associated with BMI and
age. Moreover, significant effects of BMI ≥24kg/m2 and age>40
years were observed with 1.25- and 1.18-fold higher levels of
serum ferritin, respectively, in regular blood donors.
First-time donors with SBP ≥120/DBP ≥80, ≥120/<80, and

<120/≥80mm Hg had 1.65-, 1.54-, and 2.59-fold higher on
Table 3

Pearson correlation coefficients for comparisons of BMI and biomar

Variable First-time donors

r

Ferritin
∗

0.42
Serum iron �0.19
TIBC 0.02
Transferrin saturation �0.18

BMI=body mass index, TIBC= total iron binding capacity.
∗
Natural log-transformation for ferritin.

Table 4

Comparisons of mean ferritin levels with BMI, age, SBP, DBP, and o

Variable First-time donors (n=111)

BMI, kg/m2 <24 ≥24
168.3±94.2 264.8±152.1

Age, yr �40 >40
195.2±114.3 321.2±175.7

SBP, mm Hg <120 ≥120
161.5±143.4 236.2±128.7

DBP, mm Hg <80 ≥80
185.5±107.4 280.0±161.9

Occupation labor non-labor
233.7±96.0 213.8±144.4

BMI=body mass index, DBP=diastolic blood pressure, SBP= systolic blood pressure.
∗
P-value from 2-sample t test.

4

average serum ferritin levels than those with normal BP of <120/
<80mm Hg, respectively. Serum ferritin was not found to be
associated with BP in regular blood donors.
In addition, we examined the association between BMI and

transferrin saturation using multiple regression with backward
elimination procedure. We found no significant association
kers.

Regular donors

P-value r P-value

<.001 0.21 <.001
.046 0.03 .343
.865 �0.01 .613
.058 0.03 .360

ccupation.

P-value
∗

Regular donors (n=1249) P-value
∗

<24 ≥24
<.001 29.12±19.2 37.9±29.2 <.001

�40 >40
<.001 32.1±25.4 37.6±28.1 <.001

<120 ≥120
.012 31.7±21.7 36.3±28.0 .015

<80 ≥80
.002 32.9±23.5 37.6±29.5 .002

labor non-labor
.434 35.5±26.8 35.7±27.6 .889



Table 5

Comparisons of mean transferrin saturation levels with BMI, age, SBP, DBP, and occupation.

Variable First-time donors (n=111) P-value
∗

P-value Regular donors (n=1249) P-value
∗

BMI, kg/m2 <24 ≥24 <24 ≥24
37.8±11.7 35.3±11.7 .267 25.6±11.15 35.3±11.7 .228

Age, yr �40 >40 �40 >40
36.7±11.6 35.9±12.5 .794 25.8±11.26 26.4±10.7 .372

SBP, mm Hg <120 ≥120 <120 ≥120
41.11±12.7 35.1±11.0 .018 27.2±11.7 26.0±10.8 .205

DBP, mm Hg <80 ≥80 <80 ≥80
38.4±11.7 33.0±11.1 .020 26.4±10.7 26.0±11.0 .604

Occupation Labor Nonlabor labor non-labor
36.6±9.6 36.6±12.22 .990 26.4±10.7 26.1±11.0 .664

BMI=body mass index, DBP=diastolic blood pressure, SBP= systolic blood pressure.
∗
P-value from 2-sample t test.
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between BMI and transferrin saturation among first-time or
regular blood donors (data not shown).
4. Discussion

Three important independent effects of blood donors were
described in this study: iron status, BMI, and BP.
Regular male blood donors had a lower ferritin level than first-

time male donors, but this level was still within the safe range.
From the results of a previous study,[16] among first-time donors,
mean ferritin value is 43ng/mL and drops to 29ng/mL at the fifth
donation. Median values are stable, ranging between 20 and 30
ng/mL among those donating blood for over 14 years. This
indicates that risk of ID does not increase in high-frequency
donors. From the results of this study, the mean ferritin levels
were 217ng/mL and 35.66ng/mL in first-time and regular
donors, respectively, which were higher than the values reported
in O’Meara et al’s study. This discrepancy may be due to
Table 6

Fold of ferritin
∗
associated with BMI, age, BP, and occupation of first

multiple linear regression.

Variable
Simple linear reg

b (SE)† Exp.

First-time donors
BMI (≥24 vs <24 kg/m2) 0.47 (0.11) 1.6
Age (>40 vs �40 yr) 0.44 (0.15) 1.5

Blood pressure (ref. SBP <120/DBP <80 mm Hg)
SBP ≥120/DBP ≥80 mm Hg 0.71 (0.15) 2.0
SBP ≥120/DBP <80 mm Hg 0.49 (0.14) 1.6
SBP <120/DBP ≥80 mm Hg 0.98 (0.42) 2.6
Occupation (laborer vs nonlaborer) 0.2 (0.15) 1.2

Regular donors
BMI (≥24 vs <24 kg/m2) 0.24 (0.04) 1.2
Age (>40 vs �40 yr) 0.18 (0.04) 1.1
Blood pressure (ref. SBP <120/DBP <80 mm Hg) – –

SBP ≥120/DBP ≥80 mm Hg 0.12 (0.06) 1.1
SBP ≥120/DBP <80 mm Hg 0.00 (0.07) 1.0
SBP <120/DBP ≥80 mm Hg 0.05 (0.23) 1.0
Occupation (laborer vs nonlaborer) 0.01 (0.04) 1.0

BMI=body mass index, DBP=diastolic blood pressure, SBP= systolic blood pressure.
∗
Natural log-transformation for ferritin.

†b= estimated coefficient of regression model; SE= standard error.
‡ Exponential transformation for estimated coefficient, b.
–: Variables were not estimated to be significant on multivariate model.

5

exclusion of female donors. Lower reference ranges for Hb and
ferritin have been reported for women of reproductive age when
compared with equivalent-aged males.[17] In addition, as iron
status is significantly influenced by diet, differences in diet may
also have led to this discrepancy. Our data showed that ID risk
does not increase among regular donors. We also found that
maintaining and improving health are related to blood donation
behavior. Repeat donors may paymore attention to their diet and
lifestyle than lapsed donors. Moreover, donors must maintain
their iron stores, otherwise, they may not be eligible to donate
blood. Donors with perceived good health status tend to donate
blood more often than donors with perceived poor health
status.[18]

In this study, BMI and serum log ferritin showed moderately
positive correlation for first-time blood donors (r=0.42,
P< .001) and weakly positive correlation for regular blood
donors (r=0.21, <.001). However, there was no significant
correlation between transferrin saturation and BMI. Our findings
-time and regular blood donors using simple linear regression and

ression model Multiple linear regression model

(b)‡ P-value b (SE)† Exp. (b)‡ P-value

0 <.0001 0.32 (0.11) 1.37 .0049
5 .0040 0.32 (0.14) 1.37 .0259

3 <.001 0.50 (0.15) 1.65 .0013
3 .0009 0.43 (0.14) 1.54 .0021
7 .0222 0.95 (0.40) 2.59 .0195
2 .1826 – – –

7 <.0001 0.23 (0.04) 1.25 <.0001
9 <.0001 0.16 (0.04) 1.18 <.0001

–

2 .052 – – –

0 .9537 – – –

5 .8341 – – –

1 .8687 – – –

http://www.md-journal.com
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are inconsistent with those of a previous study[19] in which BMI
had a strongly positive correlation (r=0.86, P< .001) but
strongly negative correlation with transferrin saturation (P
< .001).
In this study, we presented 2 strategies for excluding the risk of

ferritin induction due to inflammatory condition. First, many
factors that induce inflammatory conditions have been set as
exclusion criteria on health status questionnaires. Second, for
allogeneic use, each donation undergoes blood laboratory
screening tests to safeguard patient health. These include
Hepatitis B surface antigen, HBV DNA, Anti-HCV, HCV
RNA, Anti-HIV, HIV RNA, anti-HTLV-I/II, syphilis and alanine
aminotransferase. All previous laboratory screening tests must be
normal for a donor to donate again. If one of the results is
abnormal, the donor is deferred or rejected. As infection can
cause inflammation, there are more inflammatory factors that are
criteria for exclusion among regular donors than among first-
time donors. The results of this study suggested that ferritin
represents iron status rather than inflammation marker among
regular male blood donors in Taiwan. BMI may be one of the
factors influencing ferritin level. In addition, lipid storage and
lipogenesis gene expression levels are associated with iron
metabolism.[20] Therefore, higher BMI was associated with
higher ferritin content in this study. Obesity (high BMI), one of
the metabolism syndromes, was reportedly associated with
nonalcoholic fatty liver disease (NAFLD), which is a major risk
factor of hepatocellular carcinoma (HCC).[21] In the present
study, high ferritin levels were noted in high BMI male blood
donors. After blood donation, which is a kind of phlebotomy,
ferritin levels decreased in these people. Iron has been widely
implicated in the pathogenesis of NAFLD and represents a
potential target for treatment.[22] Thus, we speculate that iron
decreases after blood donation in high BMI people, which may
decrease the risk of NAFLD, thereby decreasing HCC risk.
High-frequency blood donors are associated with decreased

iron stores, decreased oxidative stress, and improved vascular
function when compared with low-frequency donors.[23] Over
time, iron overload results in excess iron accumulation in organs,
which may cause liver failure, diabetes, and heart failure.[24] The
results of this study showed reduced mean ferritin in regular male
blood donors and an association between abnormal SBP/DBP
and increased ferritin level in first-time male blood donors. A
number of previous studies have revealed that cardiovascular risk
factors are correlated with body iron stores. Our findings support
the beneficial effects of regular blood donations as abnormal SBP/
DBP is associated with increased ferritin level only in first-time
male blood donors.
Our study has several limitations. First, Hb screening for blood

donors was based only on copper sulfate to determine if potential
donors meet the criterion to donate. We do not have quantitative
fingerstick Hb or hematocrit data. The reason is that the Ethical
Review Board of the Taiwan Blood Services Foundation
approved the taking of only 6mL of blood in SST tube to
protect the health of blood donors. From each blood donation,
32mL blood sample is required for laboratory screening tests and
archive sample. To avoid too much blood loss, only 6mL blood
of blood was collected in SST tube, which was not enough for Hb
quantitative test. Second, smoking causes significant reduction in
vitamin C in the body and influences the absorption of iron. In
this study, we did not ask participants whether they smoked or
not, as this item was not included in the health status
questionnaire.
6

In conclusion, the regular male blood donors demonstrated
decreased ferritin and transferrin saturation levels. Based on the
criteria for blood donor eligibility in Taiwan, the mean values of
ferritin and transferrin saturation are still within the safe range.
There were differences in ferritin level between BMI ≥24kg/m2

and BMI <24kg/m2 subgroups both for first-time and regular
male donors, but no difference was found in transferrin
saturation values. Abnormal SBP/DBP was associated with
increased ferritin level only in first-time male blood donors.
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