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ABSTRACT

Background: Concerns over the side effects of blood donation contribute to a decline in donor visits. Indonesia has yet to
reach the WHO's minimal demand of 5.1 million blood bags annually for blood supply. The purpose of this study is to determine
the variations in haemoglobin levels before and after blood donation among donors at the Blood Donation Unit (BDU) of the
Indonesian Red Cross (IRC) North Aceh, as well as analyse the effects of blood donation by comparing the haemoglobin levels
of blood donors before and after the donation.

Methods: This is a non-experimental observational study using the Wilcoxon test on 97 donors. Hemoglobin levels were
measured using an Hb meter. Data were analyzed using Statistical Product Service Solution for Windows (SPSS) version 25.0
for Windows.

Results: The study showed that the highest hemoglobin level among donors before blood donation was 17 g/dL, and after
donation, it was 16.4 g/dL. The lowest hemoglobin level before donation was 12.5 g/dL, and after donation, it dropped to 9.1
g/dL (p=0.000). The mean hemoglobin level before donation was 14.67 g/dL, while after donation, it was 13.42 g/dL. This
indicates an 8.5% decrease in hemoglobin levels post-donation.

Conclusion: There is a significant difference in hemoglobin levels before and after blood donation. The observed differences
and the percentage decrease in hemoglobin levels pre- and post-donation were statistically significant, this demonstrates a
notable impact of blood donation on hemoglobin levels.
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INTRODUCTION

Blood is one of the most important
components in the human body. It
functions to circulate substances that enter
the body or are produced by the body,
defend against antigens, and regulate body
temperature stability. The lack of a safe
blood supply for transfusions is one of the
major issues faced by healthcare systems in
developing countries. The global demand
for blood continues to rise, with 1 in 7
patients admitted to hospitals requiring a
blood transfusion. The need for blood also
increases in line with the growing number
of patients with blood disorders such as
thalassemia, hemophilia, and others.'-
The WHO estimates that Indonesias
minimum blood demand in 2020 was

2% of the country’s total population, or
about 5.1 million blood bags annually.
In the meantime, 4.1 million bags were
made from 3.4 million donations of blood
and its components. The Aceh Province,
in 2020, had a population of 5,274,871.
According to data from the Indonesian
Red Cross (IRC) Aceh Province,
cumulatively, the blood demand for Aceh
Province across four PMI units reached
150,000 bags per year. About 11% of Aceh
Province’s population lives in North Aceh
Regency. Blood donation numbers from
the Indonesian Red Cross (IRC) Blood
Donation Unit (BDU) in North Aceh
Regency show a decrease in blood donors
between 2017 and 2019. In 2017, there
were 12,519 blood donors. This number

continued to decrease, dropping to 11,273
donors in 2018 and 10,911 donors in 2019.
In 2020, the number of donors slightly
increased to 10,931, but this figure was still
below 2% of the population.**~*

The process of collecting a part of a
person’s blood and donating it, then storing
it in a blood bank so that it can be used for
transfusions by others in need, is known as
blood donation. The Indonesian Ministry
of Health Regulation states that certain
conditions must be fulfilled in order to
guarantee the safety of blood donors and
recipients. For both men and women,
these prerequisites include being at least
17 years old, weighing at least 45 kg, and
having a haemoglobin level of at least 12.5
g/dL." Red blood cells contain the protein
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haemoglobin (Hb), which is responsible
for carrying oxygen throughout the body.
This protein may rise or fall. Symptoms of
low haemoglobin levels include weakness,
exhaustion, lethargy, a fast heartbeat, an
irregular heartbeat, ringing in the ears,
and lightheadedness.'""?

One of the major issues facing the
world today is the scarcity of available
blood. The adverse consequences of blood
donation are one of the reasons behind
this problem. Newman (2014) cites a prior
study by Elder (2008) that found that
post-donation side effects lead to a drop
in donor visits, which in turn reduces the
amount of blood available. Mild to severe
adverse effects are possible for donors.
Sweating,  paleness, lightheadedness,
nausea, and fainting are examples of
mild side effects. Loss of consciousness,
vomiting, and hyperventilation are
examples of moderate adverse effects.
Seizures and extreme hyperventilation are
examples of severe adverse effects.”

According to a study conducted by Van
Dounge (2014), side effects can be caused
by anxiety experienced by blood donors,
which may stem from various reasons such
as fear of needles, fear of fainting, or fear
of medical environments. Another study
in India found that blood donors feared
feeling weak after donating blood and
experiencing side effects post-donation."

Public awareness of blood donation is
crucial in addressing this problem. Thus,
the researcher would like to investigate the
differences in haemoglobin levels amongst
donors at the Indonesian Red Cross (ICR)
Blood Donation Unit (BDU) in North
Aceh before and after donating blood. The
purpose of this study is to ascertain how
donors’” haemoglobin levels at the IRC
North Aceh Blood Donation Unit differ
before and after giving blood.

METHODS

Study Design

This non-experimental study uses an
observational methodology to compare
the haemoglobin levels of blood donors
at the Indonesian Red Cross (IRC) Blood
Donation Unit (BDU) in North Aceh
before and after giving blood. In March of
2023, the study was carried out.

Population and Sample

The population of this study comprised all
donors at UDD PMI North Aceh, with an
average of 1,044 donors per month. The
sampling technique used was purposive
sampling. Sample selection was based
on inclusion and exclusion criteria.
The sample size was calculated using
the Lemeshow formula, resulting in 97
samples.

Data Collection

The research instruments used in this
study included informed consent forms,
research questionnaires, a hemoglobin
meter, hemoglobin test strips, sterile
cotton, 70% alcohol, lancet needles, and a
lancet pen.

Data Analysis

Univariate and bivariate analyses were the
data analysis techniques employed. The
statistical product and service solutions
for Windows (SPSS) software was used
to analyze the data that was gathered. The

Table 1.

Shapiro-Wilk test was used to determine
whether the data were normal. To find
out if blood donation had an impact
on haemoglobin levels, data that were
not normally distributed were further
examined using the Wilcoxon test.

RESULTS

Both univariate and bivariate analyses are
used to present the study’s findings. The
frequency distribution of variables for each
attribute, such as the donors’ gender, age,
frequency of donations, and educational
attainment, was ascertained at BDU IRC
North Aceh using univariate analysis. The
bivariate study evaluated the variations
in haemoglobin levels among BDU IRC
Aceh donors prior to and following blood
donation.

Table 1 shows that the majority of
donors at BDU IRC North Aceh are
male, totaling 65 individuals (67%). Most
donors are late adolescents, amounting
to 53 individuals (54.6%). The majority
of donors have a secondary education

Frequency Distribution of Donor Characteristics at the Blood

Donation Unit (BDU) IRC North Aceh

Gender
Male 65 67.0
Female 32 33.0
Age
Late adolescents 53 54.6
Early adults 24 24.7
Late adults 14 144
Early elderly 5 5.2
Late elderly 1 1.0
Elderly 0 0.0
Education level
Basic education 1 1.0
Secondary education 49 50.5
High education 47 48.5
Donor Frequency
First-time 26 26.8
Repeat 71 73.2
Table2. Overview of Hemoglobin Levels Before (Pre) Blood Donation Among

Donors at the Blood Donation Unit (BDU) IRC North Aceh

Low
Normal
High

0 0.0
97 100.0
0 0.0
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level, with 49 individuals (50.5%). Repeat
donors are the majority, totaling 71
individuals (73.2%).

Table 2 presents the hemoglobin
levels before blood donation. Based on
the research results, all donors, totaling
97 individuals (100%), had normal
hemoglobin levels prior to donating blood.

Table 3 depicts the hemoglobin
levels after blood donation. Based on the
research results, the majority of donors,
totaling 68 individuals (70.1%), had
normal hemoglobin levels, 29 individuals
(29.9%) had low hemoglobin levels,
and no respondents (0%) had elevated
hemoglobin levels after donating blood.

Based on Table 4, which illustrates
hemoglobin levels before and after blood
donation, the research results show that
the majority of donors, 97 individuals
(100%), had normal hemoglobin levels
before donating blood, and the majority
of respondents, totaling 68 individuals
(70.1%), also had normal hemoglobin
levels after donating blood.

Table 5 shows the relationship between
blood donation and hemoglobin levels
among donors at BDU IRC North Aceh.
Based on the Wilcoxon test, a p-value of
0.000 (< 0.05) was obtained, indicating
a significant correlation between blood
donation and hemoglobin levels among
donors at BDU IRC North Aceh. The
highest hemoglobin level among donors
before donation was 17 g/dL, and after
donation, it was 16.4 g/dL. The lowest
hemoglobin level among donors before
donation was 12.5 g/dL, and after donation,
it was 9.1 g/dL. The mean hemoglobin
level among donors before donation was
14.67 g/dL, whereas after donation, it was
13.42 g/dL. The percentage decrease in
hemoglobin levels among donors before
and after donation was 8.5%.

DISCUSSION

The results presented in Table 1 indicate
that the majority of donors are male,
totaling 65 individuals (67%). This aligns
with the study by Septiana et al., which
states that most donors are male. This
is due to the higher failure rate among
female donors, as women face more
stringent requirements for donating blood
compared to men. Additionally, women
tend to have lower hemoglobin levels

Table 3.
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Overview of Hemoglobin Levels After (Post) Blood Donation Among

Donors at the Blood Donation Unit (BDU) IRC North Aceh

Low
Normal
High

29 29.9
68 70.1
0 0.0

Table 4. Overview of Hemoglobin Levels Before (Pre) and After (Post) Blood

Donation

Low 0 29 29.9
Normal 97 68 70.1
High 0 0 0.0
Table 5. Differences and Percentage Decrease in Hemoglobin Levels Before

and After Blood Donation Among Donors at the Blood Donation Unit

(BDU) IRC North Aceh

Hb Levels
Before Blood Donation 14.67
After Blood Donation 13.42

0.000* 8.5

*Statistically significant if p-value less than 0.05

due to monthly menstruation, as well as
pregnancy and childbirth.

Research conducted by Irawan et al.
states that the interest in blood donation
among women is lower due to the higher
incidence of anemia and vasovagal
reactions in females. Furthermore, female
donors are more likely to be rejected due to
higher levels of anxiety among prospective
female blood donors, which affects their
blood pressure. The average body mass
index (BMI) of male donors also tends
to meet the eligibility criteria for blood
donation more frequently compared to
female donors.***

The majority of donors are late
adolescents, totaling 53  individuals
(54.6%). This aligns with the Indonesian
Ministry of Healths 2017 report, which
states that, based on age groups in
Indonesia, the largest number of blood
donors are aged 18-24 years, comprising
39%. The findings of Nurlita et al., who
found that teenagers and young adults have
a low rejection rate for blood donations
since they are likely to be in generally good
health and rarely have a history of illness,
are in line with this. According to study by

Afrianti et al., older people are more likely
to be rejected for a variety of health-related
reasons. These findings are also consistent
with that research. This is also in line with
a study by Akbar et al. that indicated the
majority of blood donors are between the
ages of 25 and 44. This is because people
in this age bracket are more conscious,
concerned, and knowledgeable about
blood donation.'*16-1

The majority of donors, 49 people in
all (50.5%), had only completed secondary
school. Afrianti et al’s study, which found
that most donors have only completed high
school, supports this.” The vast majority
of donors, 71 people or 73.2%, are repeat
contributors. This supports the conclusion
drawn by Akbar et al. that the majority
of donors are repeat contributors. This is
because recurring donors are increasingly
accustomed to the data that blood services
Suppl},'ls’l7)19

The results in Tables 2, 3, and 4
demonstrate that all 97 samples had
normal haemoglobin levels prior to
blood donation. This is because blood
donation requires a certain amount of
haemoglobin. The Indonesian Ministry
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of Health Regulation No. 91 of 2015 states
that donors must have a haemoglobin level
between 12.5 and 17 g/dL. This result is in
line with research by Zainuddin et al. that
found no donors had haemoglobin levels
below the recommended.***!

Every one of the 97 donors (100%) had
a drop in haemoglobin levels. Following
their blood donation, the majority of
donors, 68 people or 70.1%, still maintained
normal haemoglobin levels. Zainuddin et
al’s study, which found that haemoglobin
levels before and after blood donation
differed significantly but stayed within the
normal range, is in line with this finding.
Unlike apheresis blood donation, whole
blood donation does not concentrate on
a specific blood component. Additionally,
dietary practices affect the variation in
haemoglobin levels following donation.
The haemoglobin levels of people who eat
a healthy and nourishing diet, especially
by eating foods high in folic acid, iron,
vitamin B12, soy-based products, and
fruits high in vitamin C, tend to vary
less.?**

According to the Wilcoxon test
analysis in Table 5, there was a significant
difference in haemoglobin levels between
donors at the Blood Donation Unit
(BDU) IRC North Aceh before and after
blood donation, with a p-value of 0.00
(p < 0.05). This result is consistent with
the earlier study that found haemoglobin
levels decreased after blood donation.
This decline is explained by the fact that
blood and its constituents are removed
throughout the donation process, which
lowers haemoglobin levels and blood
volume.?

According to this study, the hemoglobin
levels of all donors decreased after
donating blood. The average hemoglobin
level showed a reduction, with a pre-
donation average of 14.67 g/dL dropping
to 13.42 g/dL post-donation, representing
an 8.5% decrease. These findings are
consistent with studies by Saputro et al
and Zainuddin et al., which reported a
significant decrease in hemoglobin levels
among donors.?"** However, this reduction
was still within the normal range of
hemoglobin levels. Hemoglobin levels can
be influenced by various factors, including
physical activity, nutrition, geography,
age, gender, and blood donation. Intense

physical activity can trigger oxidative
stress, leading to lipid peroxidation of cell
membranes and disrupting membrane
organization. This process facilitates
hemolysis in erythrocytes, releasing
hemoglobin and ultimately causing a
decrease in hemoglobin levels.2%?>2

In terms of nutrition, vitamin C
can enhance iron absorption, which is
essential for the production of red blood
cells and hemoglobin, by up to four times.
Geographically, red blood cell production
tends to be more active in individuals
living in high-altitude areas compared to
those in low-altitude regions. According
to previous studies, hemoglobin levels
tend to decrease with age. This decline
is attributed to the higher prevalence of
anemia in older age groups, often caused
by deficiencies in iron, folate, and vitamin
B12. Anemia in the elderly is also linked to
age-related diseases and impaired kidney
excretory function.**?

Regarding gender, women tend to
have lower hemoglobin and hematocrit
levels, and a decrease in hemoglobin is
more likely to occur in women than in
men, particularly during menstruation.
According to the Australian Red Cross,
hemoglobin levels can also be influenced
by blood donation. Since donating blood
involves the removal of red blood cells, it
temporarily reduces hemoglobin levels
after the donation.?>*¢

CONCLUSION

The study found that the majority of
donors at BDU IRC North Aceh were
male, in the late adolescent age group,
first-time donors, and had a secondary
education level. The average hemoglobin
levels of donors before and after blood
donation were 14.67 g/dL and 13.42 g/dL,
respectively. According to the study, there
was a significant difference in hemoglobin
levels before and after blood donation,
with a percentage decrease of 8.5%.
Further research is needed with different
study designs and larger samples for future
development of this topic.
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