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Background

This is the first study on the blood donation trend in Iran at a national level. We report
different characteristics of blood donation such as demographic status, donor type, dona-
tion trend, and geographical distribution of blood donation in Iran between 2003 and
2017.

Methods

This study used data registered in the donor vigilance part of the Iranian Blood Transfusion
Organization. Statistical analysis was conducted using SPSS (SPSS Inc., Chicago, IL, USA)
and ArcMap GIS version 10.2 software. A P-value <0.05 was considered statistically
significant.

Results

Based on the study results, blood donation in Iran reached >2 million units in 2017; more-
over, it is predicted that Iran will achieve >29 donations per 1,000 population in 2022.
The proportion of regular and repeated donors increased from 77% in 2013 to 87% in
2017. The average blood donation rate in seven provinces was higher than the national
average, and the average growth rate of their blood donation per population was positive.

Conclusion

The results of the current study showed that there is a recent increasing trend toward
blood donation in Iran. Furthermore, the largest share of donations is related to regular
donors. The increasing proportion of regular and repeated donors has led to the improve-
ment in the quality and consequently health level of donated blood.
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INTRODUCTION

portance of monitoring blood donation systems.
Iran is a Middle Eastern country, with an area of 1,648,195
km® (636,372 sq mi). Iran’s current population is >80 million,

Blood transfusion is the process of receiving blood from
another individual (donor). It is an extremely safe procedure
that can save millions of lives worldwide. Some of the main
indications for blood transfusion are anemia, thalassemia,
cancer, and trauma [1].

The World Health Organization (WHO) has always em-
phasized that the blood transfusion organization should be
part of the healthcare system and independently monitor
the blood donation process [2, 3]. According to a WHO
report, annually, approximately 112.5 million blood dona-
tions are conducted worldwide [4], which indicates the im-

with ethnic diversity. Iran is subdivided into 31 provinces
[3].

Regarding the need for blood in Iran, a statistics survey
shows that blood donation is always required in this country.
Iran is one of the countries located in “the thalassemia belt”
with a significant annual number of newborns with thalasse-
mia [5]. Moreover, nearly 3% of all referrals to medical
centers are reportedly related to injuries [6]. Hence, blood
transfusion in Iran is an essential component of the healthcare
system, saving millions of lives annually.

The history of the early attempts of blood transfusion
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in Iran can be traced back to the 1940s; however, approx-
imately three decades later, in 1974, the Iranian National
Blood Transfusion Service was founded. Presently, Iran has
not only reached a 100% nonremunerated voluntary blood
donation but also secured a national self-sufficiency in blood
and blood components. In all provinces of Iran, there is
at least one blood donation center, which collects donated
blood, conducts screening to prevent transfusion-transmitted
infections, stores the blood, and provides medical centers
with safe blood [1].

This is the first study on the blood donation trend in
Iran at a national level. We report different characteristics
of blood donation, such as demographic status, donor type,
donation trend, and geographical distribution of blood dona-
tion in Iran between 2003 and 2017.

MATERIALS AND METHODS

Study design and data gathering

This study used the data registered in the donor vigilance
part of the Iranian Blood Transfusion Organization. This
section covers all activities related to surveillance of blood
donors throughout Iran independently. Data on each donor,
such as age, sex, donation type, and blood type, were collected
at blood donation centers in all provinces in Iran and were
then sent to the Donor Vigilance Unit once a month. This
unit integrates all data received from different provinces
and saves them in electronic files by year.

The data included the number of donors, demographic
status, donor type, blood group type, and deferral rate be-
tween 2003 and 2017 for each province. The data that were
used in this study and made available to us were in the
integrated Excel form.

Statistical analysis

Statistical analysis was conducted using SPSS (SPSS Inc.,
Chicago, IL, USA) software. Chi-square test was performed
for qualitative comparison among demographic variables,
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Fig. 1. Trend in blood donation in Iran from 2003 to 2017.

and linear regression was used to predict blood donation
between 2003 and 2017 in Iran.

Furthermore, to analyze the status of donation in different
provinces, initially, the rate of blood donation from 2011
to 2017 was calculated for each province; subsequently, these
data were divided into two groups with negative and positive
growth. Then, the average blood donation rate in each prov-
ince was compared with the national average, and accord-
ingly, the provinces were separated into two groups: higher
and lower than the national average. Finally, they were
divided into four categories and marked with different colors
on the map: provinces with a negative growth rate and an
average less than the national average (red), provinces with
a positive growth rate and an average less than the national
average (yellow), provinces with a negative growth rate and
an average higher than the national average (bright green),
and provinces with a positive growth rate and an average
higher than the national average (dark green).

The incidence variations and spatial autocorrelation were
assessed between provinces using Getis-Ord Gi and Moran’s
I tests, respectively. This chart was created using the ArcMap
GIS version 10.2 software. A P-value <0.05 was considered
statistically significant.

RESULTS

From 2003 to 2017, there were a total of 27,442,124 blood
donations in Iran. The trend, which is calculated based on
the whole population of the country per year, demonstrates
an increase in blood donation in Iran over these years, in
such a way that it has increased from 22 per 1,000 individuals
in 2003 to 26 in 2017. Moreover, it is predicted that this
number will increase to >29 by 2022 (Fig. 1).

In 2017, the national average blood donation rate was

Status
Il Under average/negative growth
[1 Under average/positive growth
[ Upper average/negative growth
Il Upper average/positive growth

Fig. 2. Status of donation in all provinces from 2011 to 2017.
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26 per 1,000 individuals. Further analysis of the data showed
that the trend and rate of donations can be categorized into
four groups: The first group consisted of provinces that had
a low rate of donation (less than the national average) and
negative growth rate of donation, namely Kerman (southeast
of Iran), Ilam, Kurdistan, Zanjan (west of Iran, near Iraq),
Tehran (capital), and North Khorasan (east of Iran), which
are depicted in the map as dark red. The second group con-
sisted of provinces that had a low rate of donation (less
than national average) but a positive growth rate of donation
(depicted in yellow). Group three were composed of prov-
inces that had a donation rate above the national average
but a negative growth rate of donation (depicted in bright
green). Group four consisted of provinces that had positive
blood donation growth rate. Additionally, the average dona-
tion rate in these provinces was higher than the national
average. These include Bandar Abbas, Blusher (bordering
the Persian Gulf and Oman Sea, south of Iran), Fars (south
of Iran), Mazandaran (bordering the Caspian Sea), Yazd
(center of Iran), Qom, and Markazi (near Tehran, capital),
which are depicted in the map as dark green (Fig. 2). The
incidence variations and spatial autocorrelation were tested
between provinces using Getis-Ord Gi and Moran’s I tests,
respectively, which revealed no significant results (P=0.1).
These results showed no cluster containing a combination
of the provinces; hence, there was no geographical correlation.

This 5-year survey (2013-2017) showed that women had
a low proportion (4%) of blood donation overall; therefore,
there was a significant difference in sex among blood donors
(P<0.001). The data also indicated a significant difference
among the age groups of donors (£<0.001), as the group
of 30-40 years had the highest proportion (34%) of blood
donation.

Another feature under consideration in this study was
the type of donation. It was found that regular donors (donors
with a gap of >12 mo between donations) were significantly
more involved in donating blood than others. The results
also showed the ratio of regular and repeated donors (donors
with a gap <12 mo between donations) has increased from
77% in 2013 to 87% in 2017. The most frequent blood type
among the donors was O+ and A+, with 34% and 27% of
the total frequency, respectively. Therefore, this difference
in blood types was also statistically significant (#<0.001).

The study of blood donation deferrals indicated that, gen-
erally, about 20% of Iranian blood donors are temporarily
or permanently deferred from blood donation (refer to Table
1 for more details).

DISCUSSION

The results of this study generally show that the average

Table 1. Characteristics of Iranian blood donors between 2013 and 2017.

Characteristic 2013 2014 2015 2016 2017 Total donations P
Donations by sex (%) <0.001
Female 89,419 (5) 91,317 (4) 91,324 (4) 92,719 (4) 94,253 (4) 459,032 (4)
Male 1,912,372 (95) 1,979,750 (96) 1,992,649 (96) 2,034,232 (96) 1,998,962 (95) 9,917,965 (96)
Donations by age group (%) <0.001
<20yr 69,846 (4) 69,185 (4) 62,699 (3) 59,689 (3) 107,849 (5) 369,268 (4)
20-30 yr 650,887 (33) 633,097 (30) 599,293 (29) 569,071 (27) 706,976 (34) 3,159,324 (30)
30-40 yr 653,998 (32) 699,527 (34) 726,696 (35) 767,529 (36) 657,028 (31) 3,504,778 (34)
40-50 yr 435,927 (21) 461,333 (22) 474,395 (23) 495,098 (23) 433,678 (20) 2,300,431 (22)
50-60 yr 179,954 (9.9) 199,394 (9.90 212,392 (9.9) 227,885(10.9) 175,319 (9.9) 994,944 (9.9)
>60 yr 11,179 (0.01) 8,495 (0.01) 8,439 (0.01) 7,792 (0.01) 12,347 (0.01) 48,252 (0.01)
Donations by type of donor (%) <0.001
First 450,100 (23) 441,988 (21) 412,825 (20) 382,898 (18) 272,622 (13) 1,960,433 (19)
Repeated 531,722 (26) 561,706 (27) 575,885 (28) 594,029 (28) 607,207 (29) 2,870,549 (28)
Regular 1,019,969 (51) 1,067,337 (52) 1,095,204 (52) 1,150,137 (54) 1,213,368 (58) 5,546,015 (57)
Donations by blood group (%) <0.001
A+ 539,047 (27) 559,565 (27) 562,057 (27) 571,705 (27) 558,810 (27) 2,791,184 (27)
A- 61,957 (3) 64,176 (3) 63,880 (3) 65,435 (3) 65,759 (3) 321,207 (3)
B+ 436,898 (22) 450,759 (22) 455,615 (22) 463,549 (22) 453,642 (22) 2,260,463 (22)
B- 49,994 (2) 51,324 (2) 51,203 (2) 53,364 (2) 52,579 (2) 258,464 (2)
AB+ 134,721 (7) 139,191 (7) 138,452 (7) 141,891 (7) 138,240 (7) 692,495 (6)
AB- 16,227 (1) 16,629 (0.01) 17,398 (1) 17,546 (1) 17,195 (1) 84,995 (1)
O+ 677,507 (33) 697,311 (33) 697,761 (33) 717,890 (33) 706,577 (33) 3,497,046 (34)
O- 83,784 (4.9) 86,451 (4.9) 92,089 (4.9) 89,301 (4.9) 95,590 (4.9) 447,215 (4.9)
Unknown 1,656 (0.01) 5,625 (0.01) 5,459 (0.01) 6,383 (0.01) 4,805 (0.01) 23,928 (0.01)
Total donations 200,1791 2,071,031 2,083,914 2,127,064 2,093,197 1,0376,997 -
Deferral rate 2056 1926 1791 2020 2385 2041 -
per 10,000 referrals (Cl 95%)  (2051-2059) (1921-1928) (1786-1793) (2015-2023) (2380-2387) (2039-2042)
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blood donation rate in Iran was 26 donations per 1,000 in-
dividuals and will reach 29 donations by 2020. According
to the WHO report, “based on samples of 1,000 people,
the blood donation rate is 32.6 donations in high-income
countries, 15.1 donations in upper-middle-income countries,
8.1 donations in lower-middle-income countries and 4.4 don-
ations in low-income countries” [7]. Although blood dona-
tion in Iran is completely free and voluntary and financial
incentives are not involved, it is one of the countries with
the highest participation rate in blood donation.

The geographical distribution shows that, in provinces
bordering the Caspian Sea, Persian Gulf, and Oman Sea and
two provinces of Fars and Isfahan (center of Iran), the blood
donation growth rate is positive, and the average blood dona-
tion rate is higher than the national average. Studies con-
ducted on the distribution of certain diseases, such as beta
thalassemia, in which blood transfusion is required, indicate
that provinces bordering the Caspian Sea, Persian Gulf, and
Oman Sea show the highest prevalence rate of these diseases
in Iran. In a study published in 2007, these coastal provinces
were among those with “very high” and “high” prevalence
rates. Moreover, according to the latest report from the
Iranian Legal Medicine Organization, Fars (south of Iran)
is one of the provinces with the highest number of traffic
accidents.

It seems that, considering the need for blood transfusion
of individuals in these provinces compared to others, blood
donation rate in these provinces is higher than those in
other provinces.

The investigation of the characteristics of donors showed
that women had a contribution of 4% to blood donation,
which indicated their low participation rate. Various studies
conducted worldwide showed the relatively low partic-
ipation rate of women in blood donation. A study conducted
in Nigeria demonstrated that women had 10% contribution
to blood donation in this country [8]. Another study was
performed in Romania, in which the results indicated 17.5%
contribution of women to blood donation [9]. Moreover,
the results of studies conducted in Ethiopia (12.1%),
Netherlands (18.7%), China (18.6%), Iraq (0.3%), Qatar
(2.6%), Turkey (11%), and Cameroon (19.5%) have presented
that women have a small contribution to blood donation
[10-16]. Various reasons can justify this low participation
rate of women. A study conducted in Yazd (center of Iran),
central Iran, which investigated the reasons of women’s low
participation in blood donation, showed that, despite the
high awareness of women about the importance of blood
transfusion, some reasons, including anemia, insufficient
time, lack of husband’s permission, fear, and difficulty in
access to donation centers, form large barriers to their partic-
ipation in blood donation [17].

The age distribution of donors demonstrated that the high-
est participation rate in blood donation was noted in those
aged 20-40 years, which accounted for 64% of donors. The
age distribution of donors in various countries showed that
there were differences in the frequency of blood donation
by age; however, in many cases, the age groups associated

with the highest frequency in blood donation were overlapping.

The highest frequency in countries of Romania, Ethiopia,
Netherlands, Iraq, Qatar, and Turkey was noted in the age
groups of 18-35 (64%), 17-25 (52.8%), 50-60 (35.9%), 3040
(37%), 25-45 (73.6%), and 30-50 (60.1%) years, respectively.
It seems that, in addition to the age and physical conditions,
which are the criteria for blood donation, the distribution
of blood donors is affected by the age pyramid and age
groups in each country. According to the latest census in
Iran, the highest frequency of blood donation in the Iranian
population has been observed in the age groups of 25-35
years.

The distribution of donors showed that the ratio of regular
and repeated donors has increased recently and has reached
87% in the previous year. In terms of general health status,
they are mostly in good condition; additionally, they tend
to avoid high-risk behaviors more than others, leading to
recent improvement in the quality of donated blood. The
blood group distribution of donors showed that the highest
frequency of blood donation was noted in those with O+.
The results of other studies also showed that the blood group
O is more abundant than others [18-22]. It seems that this
is the most common blood group worldwide.

Not all visitors for blood donation are qualified. To main-
tain the health of blood donors and recipients, some in-
dividuals are temporarily or permanently exempted. The
results of this study showed that generally approximately
20% of visitors for blood donation are exempted. The studies
already conducted in Isfahan (central Iran) and Shiraz
(southwest Iran) reported this rate as 25.6% and 30.9%,
respectively [23, 24]. However, in countries such as Brazil,
India, Turkey, and the United States, it was 22.5%, 9%,
14%, and 12.8%, respectively. The pattern of exemption
is different in various countries. The reported pattern for
Iran shows that the majority of exemptions (88.6%) are tem-
porary and more focused on first-time donors (43%). Most
exemptions aim to maintain the donor’s health (69%) [23].

Based on the results of the current study, there is an
increasing trend toward blood donation in Iran. Furthermore,
the largest proportion of donations is related to regular
donors. The increasing proportion of regular and repeated
donors has led to the improvement in the quality and con-
sequently health level of donated blood. Finally, more de-
tailed data can provide more information for health policy-
makers to make appropriate decisions, so it is recommended
that more features from blood donors should be considered
in future studies.
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