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Abstract: More than 60% of the world's countries do not have enough blood. According to the analysis report 
of blood donors recorded in the 2021 annual report of the Taiwan Blood Service Foundation. Taiwan's blood 
donors also have hemoglobin disqualification issues, with 5.5% of them failing physical examinations before 
blood donation. The research method is a systematic review and comprehensive analysis of the literature. 
Meta-search has shown that long-term donors are faced with iron deficiency. Moderate iron intake by long-
term blood donors can improve the impact on hemoglobin and ferritin. Significantly improve the delayed 
blood donation phenomenon of long-term blood donors. 

1 INTRODUCTION 
Donating blood is saving people's lives. The earth is the 
vital space for a community. Many countries urgently need 
a large amount of blood to meet their medical needs every 
year, but blood donors can only provide about 120 million 
units of blood. [1, 2, 3] 

More than 60% of the 195 countries have insufficient 
blood supply to meet the demand for medical blood 
transfusion. The United States tracked more than 710,000 
whole-blood donors in six blood centers, showing 
insufficient hemoglobin (Hb). Attempts to donate blood 
again due to insufficient hemoglobin (Hb) will be rejected. 
About 10% of blood donors delayed blood donation due 
to low hemoglobin.[4, 5, 6] 

According to the Taiwan Blood Services Foundation's 
2021 annual report, the rate of non-qualified blood donors 
was 10.55%. Among the people who failed to pass the 
physical examination before blood donation, 112204 had 
lower hemoglobin, accounting for 5.5% (annual report of 
Taiwan Blood Services Foundation (TBSF), a medical 
consortium legal person, 2021).[7, 8, 9] 

According to the World Health Organization report, 
more than 200 million people are estimated to suffer from 
iron deficiency anemia (IDA) worldwide. Let's use the 
example of Taiwan. Blood donors in Taiwan will lose 
approximately 125 mg of iron every time they donate 250 
ml of total blood.[10, 11, 12, 13] 

The iron lost during blood donation is usually 
supplemented through daily diet. Regular long-term blood 
donors who lack nutritional knowledge and dietary 
behavior deviation are likely to cause insufficient iron 
intake. Long-term blood donation leads to a lack of iron 
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content in the body, or poor use of iron, unable to 
synthesize hemoglobin, and insufficient iron content in 
hemoglobin, resulting in anemia.[10, 14, 15] 

2 IRON METABOLISM 
There are many kinds of iron-filled substances, including 
four common forms of oral iron: ferrous sulphate, ferrous 
fumarate, ferrous polymaltose hydroxyde complex and 
ferrous gluconate. The most common iron injections are 
iron saccharose, iron dextran and sodium ferric gluconate.  
[16] 

The National Department of Health of the Taiwan 
Ministry of Health and Welfare established the baseline 
iron intake in 2018. The reference daily iron intake is 15 
mg for adolescents aged 13 to 18 and women aged 10 to 
50 of child-bearing age.  The reference daily iron intake is 
10 mg for post-menopausal men and women. 

The movement of iron in the human organism is an 
enclosed cycle. Iron in food comes in the form of iron. The 
main absorption locations are the duodenum and the upper 
jejunum. When iron is excessive, some will be transported 
to liver cells to form ferritine and store it.  

The iron in the mucosal cells enters the lamina propria 
of the mucosa and immediately enters the blood after 
binding with the transferrin in the extravascular fluid. It 
mainly traverses the bone marrow to produce red blood 
cells. When iron is excessive, some will be transported to 
hepatic cells to form ferritin and store it.[17,18] Figure 1. 
Dynamic cycle diagram of iron. 
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Figure 1: Dynamic cycle diagram of iron. 

3 HEMOCHROME OF BLOOD 
DONATION 
The internationally recognised normal value of 
hemoglobin is 13.0~18.0 g/dl for men and 10.9~15.6 g/dl 
for women. Taiwan's standard for healthy blood donors, 
the standard for blood hemoglobin concentration that can 
be donated, must be more than 13 g/dl for men and more 
than 12 g/dl for women.[19, 20] 

The United States has the right to give full blood every 
56 days. Female hemoglobin is greater than 12.5 g/dl and 
male hemoglobin is greater than 13.0 g/dl. There is no 
requirement for maintaining iron storage. Storing iron 
takes 180 days or longer to recover.[21] 

Hemoglobin in women in Denmark is less than 12.5 
g/dl, and hemoglobin in men is less than 13.0 g/dl, which 
is limited to delayed blood donation.[22, 23] 

It is estimated that about 40% of people who have 
delayed their blood donation are because of hemoglobin 
that does not meet the blood donation criteria. 

During the interval of blood donation, because the iron 
loss in the body has not yet recovered, the blood donation 
will be carried out again after the iron deficiency disease 
has occurred, which will increase the risk of anemia in the 
blood donor.  

The study showed that every blood donation will lose 
200 and 250 mg of iron, and high-frequency blood donors 
are inclined to consume iron reserves and iron deficiency 
anemia.[24] Table 1. Blood units volume & 
hemochromatin standards by country. 

 
Table 1: Blood units volume & hemochromatin standards by 

country. 

Country 
Units blood 

donor (whole 
blood) 

Hemochromatin criteria 

China 200 ml were 
used as main 
source, 
Up to no more 
than 400 ml 

Hb assay: ≥ 120 g / l in 
men;  
Female ≥ 115 g / l 

Taiwan 250 ml and 500 
ml 

Females≥ 12.0 g / dL 
Men ≥ 13.0 g / dl 

France 400-480ml Female ≥12.5 g/dL 
Men≥13.5 g/dl 

UK  470ml Female ≥12.5 g/dL Men 
≥13.5 g/dl Australia 

U.S. 
500ml Female ≧12.5 g/dL Men

≧13.0 g/dl 
Canada 

450ml  Female ≧12.5 g/dL Men
≧13.0 g/dl Switzerland 

Poland 
GER 500ml  Female ≥12.5g/dL Men 

≥13.5 g/dl，  Netherlands 

4 SYSTEMATIC LITERATURE 
REVIEW 

4.1 SYSTEMATIC LITERATURE REVIEW 
RESEARCH FLOW CHART 

The effect of iron supplementation by blood donors is the 
title, and the literature search ends in December 2022. The 
three major document search methods are computer 
database query, manual query, and expert contact in the 
library of the Central Taiwan University of Science and 
Technology. The research direction is the Cochrane 
Library, CINAHL, PubMed, Web of Science, EBSCOhost 
Web, Huayi Online Library, and National Digital Library 
of Theses and Dissertations Taiwan. The research process 
includes the literature search, the selection of literature, 
the inclusion and exclusion of documentation, the 
evaluation of documentation, assessing the quality of the 
literature search by two reviewers and analyzing the 
quality of the data.[25, 26, 27, 28] Study flow details are 
shown in Figure 2 Systematic literature review research 
flow chart. 
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Figure 2: Systematic literature review research flow chart. 

4.2 PICOS MODE 

Patient Intervention Comparison Outcome Study develops 
questions for examination. Systematically formulate the 
problems to be analysed, and establish the Chinese and 
English keywords, which are Patient/Option: Blood donor. 
Comparison: No iron and no placebo were administered. 
Comparison: No iron and no placebo were administered. 
Result: Blood donors' hemoglobin is enhanced and their 
ferritin is effective. Study type: experimental research 
assigned to chance.[29, 30] Table 2. PICOS mode. 

 
Table 1: PICOS mode. 

Project keywords 
P(Patient) Blood donor /Blood donation 
I(Intervention) Iron, Iron agent 

C(Comparison) No iron, placebo 
Comparison group 

O1(Outcome) Blood donor hemoglobin 
improvement 

O2(Outcome) Blood donor ferritin improvement 
S(Study type) RCT(control group) 

4.3 EXPERT CONTACT AND MODIFIED 
JADAD SCALE TO EVALUATION OF RESEARCH 
QUALITY 

By participating in professional seminars in medicine and 
nursing and by contacting experts, academics and authors 
of relevant research papers, we seek to provide 
suggestions for the direction of literature research. 
Including monographs, research papers, and minutes of 
meetings. Published by health and nursing agencies to 

obtain pertinent information. After reading the title and 
summary, the screening was done. According to the 
purpose of the study, after reading the content of the 
literature, the literature was selected according to the 
inclusion and exclusion criteria, and then integrated into 
the research literature. 

A systematic literature review, the quality of the search 
design of the selected papers was evaluated by the 
modified jadad scale, and the quality of the literature was 
evaluated by the scoring method. The two experts 
thoroughly extracted the documentary data and reviewed 
and scored each research paper, respectively.  

The documents were selected based on the quality 
score obtained, in order to avoid the gap caused by 
personal subjective awareness in the research quality 
scoring process. If there are differences between reviewers 
in the document review, the third reviewer will reach 
consensus after discussion to assess consistency among 
reviewers. [31, 32] 

The section text must be set to 10-point, justified and 
line space single. 

Section, subsection and sub subsection first paragraph 
should not have the first line indent, other paragraphs 
should have a first line indent of 0,5-centimeter. 

4.4 COCHRANE 2.0 DEVIATION RISK 
ASSESSMENT TOOL (ROB 2) 

A systematic literature review was conducted to assess the 
quality of each research design using the amended jadad 
scale. The Cochrane 2.0 deviation risk assessment tool 
(RoB 2) was used as a reading tool to assess the quality of 
the deviation risk from the literature. The quality of the 
research and the risk of discrepancy were assessed by two 
independent reviewers to assess the quality and risk of the 
research process for each article. 

The quality of each research model was measured 
using the modified jadad scale. The quality evaluation 
results of expert research are good to excellent quality, and 
the score range of each item in the collected documents is 
between 5 and 8. Among them, 8 items of extremely high 
quality reached 8 points.  

There is one article in which the reading quality is 7.5 
points. There are 2 papers with 7 points for the quality of 
the appraisal. There are 4 papers with 6 reading quality 
points.  

There is an article with 5 points for the quality of the 
appraisal. Among them, literature # 5, respectively 
"whether to describe blindness", "whether to describe 
blindness appropriately", and # 7, "describe the number 
and reason of withdrawal", invited a third expert to 
complete the evaluation and arbitration because the 
readers of the two studies did not agree. 

The Kappa statistical value of the quality of the 
research design of the collected paper samples is 0.902 P 
value=0.000, indicating that the review experts have 
significant consistency in the quality of the research 
included in the analysis and review literature. 

3

BIO Web of Conferences 59, 02018 (2023)	 https://doi.org/10.1051/bioconf/20235902018
ICBB 2023



5 CONCLUSIONS 

The results of a meta-analysis study showed that adequate 
iron intake by blood donors was significantly helpful for 
blood donor supplementation, with a ferritin SMD of 
0.735 (95% CI: 0.433 to 1.037, p=0.000). Studies which 
differentiate between women and men have yielded 
significant results. The SMD of iron intake on ferritin in 
blood donors is 0.445 (95% CI: 0.305 to 0.585, p=0.000). 

Studies have shown that haemoglobin and ferritin 
values in the experimental group are superior to those in 
the control group. The general conclusion is that long-term 
blood donors should use iron appropriately, which may 
reduce the phenomenon of delayed blood donation caused 
by insufficient haemoglobin. Taking appropriate iron 
supplements for long-term blood donors may decrease the 
risk of iron deficiency. 
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