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Agrip
Markmid pessarar rannséknar var ad lysa steerd og lydfreedilegum einkennum islenska bl6dgjafahépsins
og préun hépsins & timabilinu 2005-2013. Einkum var markmidid ad lysa 6llum nyskradum bl6dgjéfum
sem hafa ekki enn gefid i poka og virkum heilblédsgjofum. Rannsoknin er lydgrundud a landsvisu og
byggd & upplysingum um blédgafahopinn Gr télvukerfi Blodbankans og télum Hagstofu islands um
mannfjblda & islandi. Nidurstddurnar gaetu gagnast vid stefnumétun Blédbankans til ad vidhalda og

endurnyja blodgjafahopinn & islandi.

Nidurstodur okkar syndu ad heildarfjoldi virkra heilblédsgjafa laekkadi um 12,2% fra arinu 2005 til
2013 og heilbl6dssofnunum feekkadi um 13,0% & sama timabili. Hlutfall kynjanna medal nyskradra
bl6dgjafa var ad medaltali nokkud jafnt & timabilinu, p.e. konur 47,5% og karlar 52,5%. Aftur & méti var
hlutur karla (73,3%) sem virkra heilbl6dsgjafa mun heerri en kvenna (26,7%). Medalaldur nyskradra
bl6dgjafa var 29,2 &r og flestir peirra voru i yngsta aldurshopnum,18-25 ara (51,7%). Medalaldur virkra
heilbl6dsgjafa var 38,6 &r og flestir peirra voru i aldurshépunum, 26-40 &r (34,7%) og 41-55 ara (35,1%).
Einnig syndu nidurstédur okkar ad adeins 57,3% peirra sem voru nyskrddir blédgjafar a arinu 2005-
2006, kom til baka og gaf a.m.k. einu sinni i poka & timabilinu fram til 2013. A timabilinu 2005-2013 gaf

ad medaltali 5,1% af pjodinni a aldrinum 18-69 ara heilbl6d eda blédhluta ad minnsta kosti einu sinni.

A undanférnum arum hefur einstaklingum sem gefa heilbl6d og fjélda heilblodssafnana feekkad. par
sem Blédbankinn virdist samt sem &dur anna eftirspurn sjukrahlisanna ma alykta ad pad hafi tekist ad
minnka blédhlutanotkun sjukrahlisanna og heilbl6dsséfnun i kjélfarid & timabilinu. Til lengri tima litio parf
hins vegar ad fjélga bl6dgjéfum & naestu arum og aratugum, medal annars vegna heekkandi aldurs
pjédarinnar og aframhaldandi préunar i pa att samkveemt mannfjéldaspam, sem getur haft i for med sér
aukna blédhlutanotkun. Minna hlutfall kvenna en karla sem virkra heilblédsgjafa gefur teekifeeri til ad
leggja &herslu a ad auka hlut kvenna & medal reglulegra heilbl6dsgjafa. bar sem nidurstédur okkar syna
ad endurkomur nyskradra er ekki mjog god er teekifeeri i kjolfarid ad leggja aherslu & ad vidhalda

endurkomum nyskradra og tryggja pannig naegilega stéran hop blédgjafa & islandi i nainni framtid.

Lykilord: Blédgjafar, bl6dsofnun, lydfreedi, einkenni blédgjafa, nylidun



Abstract

In this study we leveraged on nationwide data to determine the size of the blood donor group in Iceland
and describe its demographic- and donation characteristics. In particular we sought to describe all newly
registered and regular whole blood donors in the country during the period 2005-2013. Data on the
blood donors were based on information from the computer system in the Icelandic Blood Bank. Data
on the Icelandic source population were retrieved from the publicly available population statistics from
The Bureau of Statistics in Iceland. Following, the findings could be used to develop sound strategies

for recruitment and retention of the donor group in Iceland.

Our results indicate that the number of regular whole blood donors and donations decreased by
12.2% and 13.0%, respectively, from 2005 to 2013. The sexes were almost equally represented, as
newly registered donors during the period, i.e. on average 47.5% females versus 52.5% males. However
males (73.3%) were better represented as regular whole blood donors than females (26.7%). The mean
age of newly registered donors was 29.2 years and the majority of newly registered donors were in the
youngest age group, 18-25 years (51.7%). The mean age of whole blood donors was 38.6 years and
the majority was in the age groups group 26-40 year (34.7%) and 41-55 year (35.1%). Only 57.3% of
newly registered donors in 2005-2006, came back to donate at least once in the period 2005-2013.
During the period 2005-2013 on average of 5.1% of the general population in Iceland, aged 18-69 years,

donated whole blood or other blood components at least once.

Even though the whole blood donor group and number of donations have declined in recent
years, the supply seems to have been according to demand. Thus, use of blood components within
hospitals is likely to have become more efficient during this period. However, according to population
forecasts in Iceland, the need to increase the number of blood donors is foreseeable, as the age of the
nation continues to rise. Smaller retention rate among females than males gives the opportunity to focus
on increasing the share of women among regular whole blood donors. The same applies to newly
registered donors and strategic work toward their effective recruitment to ensure a sufficiently large

group of blood donors in Iceland in the near future.

Key words: Blood donors, blood donations, demographics, donor characteristics, recruitment
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Introduction

Donated blood is the "gift of life” for many people needing long-term treatments due to diseases,
illnesses and emergencies (1). A blood donation occurs when a person has blood drawn voluntarily and
it is used for transfusion. Reliable and safe blood transfusion is based on healthy blood donors. Today,
in the developed world, most blood donors are unpaid volunteers who donate blood as a charity to the

community (2).

The main purpose of blood banks around the world is to fulfill the needs in communities for safe
blood products and transfusion services. Seifried et al. foresee that in most parts of the world the
demand for blood is rising even though currently there is a moderate decrease in blood product
consumption per individual in many western countries (3). In Europe alone about 20 million units of
whole blood are collected each year from about 13 million blood donors (1). Increasingly more
complicated medical procedures, such as cancer treatments and complex surgeries, will in the near
future continue to give rise to a need for blood components (3). The fact that the age distribution of
Western nations is shifting upward towards older age may also lead to an increasing demand for blood
components (4). As the activity of blood banks relies on active donors, their recruitment and retention
is of great importance and can be targeted more preciesly if good information about the donor pool is
available (5, 6). Keeping that in mind we aim to describe the blood donor group in Iceland in 2005-2013
with respect to the size and demographic characteristics of the blood donor group and specific donation
characteristics. As an introduction, the history of transfusion medicine and various aspects of blood

donation are discussed.


http://en.wikipedia.org/wiki/Free_will
http://en.wikipedia.org/wiki/Blood_transfusion

1 The History of Transfusion Medicine

People have always been fascinated by blood and from ancient times blood has been considered mystic
and possess power and a life force. Bathing in blood from the stronger ones or even drinking blood was
believed to give strength or energy to the weak (7, 8). To let people bleed, a little amount, has also been
practiced and was intended to let out bad blood, restore balance and hopefully help the patient to health
).

It is not known by whom or when the idea of transfusion occurred, but evidence about attempts to
transfuse blood from animals to humans or between humans goes as far back as to 15%, 16t and 17t
centuries. The first stories about blood transfusions are from 1492 when Pope Innocent VIII was given

blood from three boys. The attempt did not save the Pope and all four died (7, 8).

William Harvey (1616) was an Englishman who discovered the circulation of blood throughout the body,

being pumped by the heart, but there is no evidence that he considered blood transfusions (7, 9).

Christopher Wren did many experiments on dogs in the mid-1600s and injected many substances
into their veins, but it has not been confirmed that he transfused blood from one dog to another. However
also in the mid-1600s, Richard Lower managed to revitalize a dog with transfusion using blood from
other dogs that died (7).

Jean Denis was a young professor from France that carried out what was believed to be the first
transfusion between animal and a human. He connected the carotid artery of a lamb into 15-year-old
boy’s vein situated in the arm and the boy recovered despite this mismatched transfusion. Denis made
other attempts to transfuse animal blood into humans and one was in 1667 into a 34-year old male
named Antoine Mauroy who received a larger amount of blood than the other patients a couple of times.
During the second transfusion Mauroy became very sick with a variety of symptoms, which probably
were the first hemolytic transfusion reaction reported. Mauroy died two months later without further
transfusions, but the transfusion treatment was intended to treat his mental symptoms (7).

James Blundell was a British obstetrician that in early 1800s successfully transfused blood from one

human to another to control bleedings after childbirth. The results from further attempts with blood

transfusions at this time ended differently and sometimes they caused death (7).

1.1 The Discovery of the Blood Groups and Anticoagulant Use

In 1900 Karl Landsteiner (1868-1943) discovered the ABO blood groups and explained the
incompatibility between different blood types which could result in serious reactions with transfusion of
the wrong blood type (7, 8, 10).

10
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Fig. 1. Blood transfusion direct from donor to patient at the National Hospital in Iceland 1940.
From the (National Hospital Book page 210).

Blood clotting was another barrier to overcome, and because of that, most blood transfusions were
done direct from donor to patient (fig. 1). John Braxton Hicks began in 1914 to use sodium phosphate to
prevent clotting of blood when transfusions were needed for women after childbirth. There were many
attempts to prevent clotting, and when the Belgian doctor Albert Hustin introduced Sodium citrate as an
anticoagulant usable in human transfusion in 1914, the basis for blood banking activities began. The Egyptian
doctor Luis Agote also made a successful transfusion using sodium phosphate as anticoagulant the same
year (7, 11). But it was Richard Lewinsohn of the Mount Sinai Hospital in New York who in 1915 proposed

sodium citrate into clinical practice as an anticoagulant (7, 12).

1.2 The Beginning of Blood Banking Activities
At first, blood was certainly not anti-coagulated with a view to long-term storage and was generally used
within hours of donations. Experiments with adding dextrose to blood improved red cell survival on

storage up to two weeks (12).

Bernard Fantus has been given credit for establishing the first Blood Bank in 1936, which was in
Cook County Hospital, Chicago. The blood from a live donor was collected into citrate and stored under

refrigeration, between 4 and 6°C for up to 10 days (7, 9, 12).

It has also been stated that the Russian surgeon Sergei Yudin should perhaps also be credited for
establishing the first Blood Bank. He stored cadaver blood after special handling without citrate, but

cadaveric blood transfusion is the transfusion of blood from a dead body to a living person (7, 9).

Percy Oliver (1878-1944) was secretary of the Camberwell Branch of the Red Cross in London that
organized a system of a panel of donor volunteers after he received a call from King's College Hospital
in 1921 for volunteers to give blood. He went to the hospital with a few colleagues and one of them,
Sister Linstead, was the first voluntary blood donor (13, 14). After that he and his wife kept record cards
of volunteers and this service of voluntary blood donors was run from their home. Following, a similar

service was started in other parts of Britain (13, 14).

1.3 The Beginning of Blood Banking Activities in Iceland
The first activity of blood donations in Iceland was through a group of volunteers known as the blood

donors group; "Rover Scouts Veeringjafélagsins”, which was established in 1935 by Danish exemplary.

11



This activity was under the guidance of Gudmundur Thoroddsen, professor at the National Hospital
but Jén Oddgeir Jonsson organized the activities on behalf of the Scouts (9, 14). The donor panel
consisted of volunteers who had undergone serological tests, to establish the blood group, and a
physical examination once a year. They also had to be willing to give blood when the call came at any
time, day or night (9, 14, 15). In 1941 an article appeared in a newspaper named "Alpydubladid”, about
the activities of the Blood donors department of the Scouts which consisted of about 50 Scouts, 18 years
and older. The article says that in total they donated 14 liters of blood by 30 donations in 1941, used by

all the hospitals, mostly because of ilinesses or accidents (fig. 2) (15).

It seems that in the beginning the operation was unformulated and the donors donated varying
amounts of blood, depending on what was needed at any given time (9). In 1941 a local paper for
seamen; "Sjémannabladid Vikingur" mentioned that the Icelandic Red Cross undertook the
establishment of a Blood Bank. There were also mentioned that the students in the school for seamen

where first to come forward as blood donors (fig. 2) (9, 16).

Blodgjafasveit skata
oy starf hennar.

30 og paer voru gefnar i sjukra-
htisunum 6llum, en po helzt i
Landsspitalanum. A8 jafna8i

- gefur hver skati halfan liter af
5" SKatar e_rE i delldmni blodi. Pad ér heegt ad kalla a

M 50 skatar yfir 18 ara ad

aldri eru seman i félags-
skap. sem heitir Blo#gjafasveit
~sledte:

Albj’ﬁublaﬁiﬁ “ spurdi for-
mann deildarinnar, Jon Odd-
geir Jonsson, i geer um starf
sveitarinnar 4 sidastlidnu ari,
en deildin hélt adalfund sinn i
fyrradag. Hann sagdi: Allir
medlimir  deildarinnar = eru
sjalfbodalidar, Arid 1941 gafu

“peir um 14 litra af blodi, aBal-

skatana til blofgjala hvensr
sem er solarhringsins og pad er
gert. Sjakrahiisin greida 15
krénur fyrir hverja blobigjof og
rennur si upph=d i styrktar-
500  skita, Heilbrigtisskodun
fer fram 4 skatunum einu sinni
a ari. A aBalfundi deildarinnar
var stjorn hennar endurkosin,
en hana skipa: Jon Oddgeir
Jonsson  formadur og hefir
hann lika neturvorzlu a hendi
fyrir deildina, Porsteinn Berg-
mann gjaldkeri og hefir & hendi

Rausi Kross Islands hefir geng-
igt fyrir pvi, al stofnabur verdi
hér i Revkjavik ,,BloSbanki®, hbann-
i ab safnab verfii blodi, til hess,
ef & parf o bhalda, adl geta delt
blosi i folk eem slosa=t, af cin-
hverjum  orsikum. Sjémannaskala-
nemendur gifa sig  fyrstic fram
til hess af lata dela ar eér bloSi

“lega i sjikdoms- og slysatilfell- | dagvérzlu og' Leifur = GuB-
um. Blgdgjafirnar voru samtals | mundsson ritari. ey

Fig. 2. News from the year 1941 on the Blood donor department of the Scouts which appeared
in "Alpydubladid" and in "Sjémannabladid Vikingur" about that the Icelandic Red
Cross underwent the establishment of a Blood Bank (15, 16).

However, it was not until November 1953 that the Icelandic Blood Bank was established in a
building which was specifically built for blood bank activities (9, 14). Elias Eyvindsson (1916-1980)
anesthetist was hired for the position of director of the Blood Bank and Halla Sneebjornsdéttir (1911-
1994) as a nursing director. Their work was an important step forward in blood bank activities in Iceland,
and for instance introduced Halla the use of plastic bags instead of glass bottles for blood collection, a
knowledge she brought home from the United States (9, 14, 17, 18).

Olafur Jensson (1924-1996) was the second director of the Blood Bank and served as such until
1994. For a long time Olafur was a spokesman for larger housing for the Blood Bank as its activities
increased rapidly as one can see in fig. 3 about number of whole blood units collected in the Icelandic
Blood Bank in 1953-1992 (9, 14).
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Fig 3. Number of whole blood units collected in the Icelandic Blood Bank in 1953-1992 (14).

During his tenure, the Red Cross bought the Bloodmobile in 1964, which was used to transfer the
equipment to collect blood from donors in various locations in Reykjavik and other parts of the country
(9). It was not until in the time of existing director of the Blood Bank, Sveinn Gudmundsson which was
hired in 1995, that the Blood Bank was moved to a bigger housing in May 2007 (9).
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2 The lcelandic Blood Bank

The role of the Blood Bank in Iceland is to provide safe blood bank service nationwide. The Blood Bank
also provides services for cell and tissue transplantations and stem cell therapy. The Blood Bank in
Iceland is situated in Reykjavik but also has a small establishment in Akureyri Hospital that emerged
with the Blood Bank in Reykjavik in May 2007. In addition to whole blood collection in Reykjavik there
is also carried out collections of blood components with aphaeresis (9). Platelet aphaeresis began in
2001, plasma aphaeresis in 2005 and aphaeresis collection of red blood cells in 2006. In the year 2002
the Icelandic Red Cross gave the Blood Bank a bus which goes on regular tours to schools and
businesses in the metropolitan area and to communities in rural areas to collect blood from donors (9,
19).

The Blood Bank received the quality standard 1SO-9001 in 2000 and was the first Blood Bank in the
Northern countries to obtain this certification for its activities. The certification includes regular external
evaluation on whether quality standards are followed in the activities of the Blood Bank (9). The Icelandic
Blood Bank follows the EU guidelines in blood banking, where the principle is that blood donation should

be voluntary and non-remunerated (9, 20).

14



3 Blood Donation

To donate blood one must be healthy, between the age of 18 — 70 years old and it is important to meet
the requirements of infection prevention. On first arrival (newly registration) only samples are collected
for blood typing, viral screening, iron storage measurement and complete blood count. The medical
history is reviewed and the blood pressure and pulse measured. When the results of the tests are
completed, which takes about 14 days, and are safe, the person is permitted to donate blood. The most
common type of blood donation is whole blood donation where 450 ml of blood is collected, and the
actual donation takes about 5-10 minutes. A healthy blood donor generally does not experience any
discomfort by donating blood, but it is important to drink plenty of fluids on the day of the donation to

make up for the loss of body fluids (9).

The whole blood is processed further and separated into components of red blood cells, platelets
and plasma (9). Donation of whole blood is the most common type of blood donation, but donation of

blood components with aphaeresis has become common in modern blood banking (9, 21).

Diseases may be carried from donor to recipient. A blood donor having for example a cold, a sore
throat or trauma to the skin probably has little or no symptoms. However, a patient with a compromised
immune system may become seriously ill after receiving blood from such a person. Some medications
may also harm the recipients and some diseases and medications may also affect the donors’ physical
reaction to donations. That is why a donor may be deferred from donation temporarily or permanently

due to various reasons (9). The process of whole blood donation is further outlined in figure 4.

15
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4 Aphaeresis

In the last decades changes have occurred in the approach of blood collection in Iceland like in other
western countries. There has been an increase in collections of individual blood component i.e.;
platelets, plasma and red blood cells via aphaeresis (9, 19). Donation of blood components with
aphaeresis, i.e. the blood of a donor is passed through a machine that separates out one particular
blood component and returns the other components to the circulation, makes it easier to meet the
demand for certain blood components (8, 9, 21). At the end of the collection the blood components are
ready and do not need to go for further processing. The patient may receive two units from the same
donor that reduces the chance of transfusion reactions that may occur with components from multiple
donors. For platelets it could potentially take a total of eight whole blood donations to provide the

equivalent of one platelet donation (7-9).

Fig. 4 Aphaeresis platelet donor (Image displayed with permission from donor).

Two studies, one from Germany and the other from China, indicate that blood donations with
aphaeresis are becoming more common than before (21, 22). Using data from Germany, Ritter et al.
showed that while rates of whole blood donations remained the same since 2006 to 2010, the number
of aphaeresis increased, especially among older donors (22). Guo et al. who conducted the Chinese
study revealed differences in demographic characteristics of donors from five blood banks according to
whether they donated whole or separated blood. Older (>25 years), male, and non-Han donors and
those with less education were more likely to make aphaeresis donation. Some of these different

characteristics can be attributed to different methods of promotion recruitment in the blood banks (21).

In the Icelandic Blood Bank platelets have been collected via aphaeresis since 2001, plasma since 2005
and red cells since 2006. The collection of blood components via aphaeresis has increased significantly the
years after it began and in 2012 more than 1,000 aphaeresis collections were conducted. In the coming
years and decades further development of these activities can be expected (19). Further information on

characteristics of aphaeresis donors in 2005-2013 is presented in table 1, 2 and 3.

Table 1. Characteristics of platelets donors by year in Iceland 2005-2013 (18-69 years) N=400
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Year 2005 2006 2007 2008 2009 2010 2011 2012 2013  Mean 2005-2013
Charecteristics n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Total donors 90 (100) 81(100) 116 (100) 170 (100) 182 (100) 166 (100) 161 (100) 175(100) 194 (100) 148 (100)
Sex
Female 13 (14.4) 16(19.8) 24(20.7) 44(25.9) 51(28.0) 39(23.5) 34(21.1) 38(21.7) 27(13.9) 32(21.0)
Male 77 (85.6) 65(80.2) 92(79.3) 126 (74.1) 131 (72.0) 127 (76.5) 127 (78.9) 137 (78.3) 167 (86.1) 116 (79.0)
Age group, year
18-25 14(15.6) 11(13.6) 11(9.5) 29(17.1) 22(12.1) 19(11.4) 13(8.1) 15(8.6) 17(8.8) 17 (11.6)
26-40 46 (51.1) 41(50.6) 64 (55.2) 76(44.7) 82(45.1) 71(42.8) 75(46.6) 75 (42.8) 81(41.7) 68 (46.7)
41-55 30(33.3) 29(35.8) 41(35.3) 64(37.6) 75(41.2) 71(42.8) 67(41.6) 71(40.6) 77(39.7) 58 (38.7)
56-69 0 0 0 1(0.6) 3(1.6) 5(33.0) 6(3.7) 14(8.0) 19(9.8) 5(3.0)
Mean age 36.0 35.9 36.5 36.3 37.8 38.8 39.4 40.3 40.7 38.3
Blood group
A- 0 0 2(1.7) 6(3.5) 7(3.8) 4(2.4) 5(3.1) 7 (4.0) 7(3.6) 4(2.5)
A+ 14 (15.5) 15(18.5) 22(19.0) 37(21.8) 41(22.6) 41(24.7) 42(26.1) 47(26.9) 47(24.2) 34(22.1)
0- 24(26.7) 20(24.7) 31(26.7) 42(24.7) 42(23.1) 35(21.1) 32(19.9) 34(19.4) 43(22.2) 34(23.2)
0+ 52(57.8) 46(56.8) 61(52.6) 85(50.0) 92(50.5) 86(51.8) 82(50.9) 87(49.7) 97(50.0) 76 (52.2)
Annual donation frequency
1x 10 13 14 27 37 33 19 34 41 25 (16.4)
2x 23 12 21 29 27 34 19 25 27 24 (16.8)
3x 7 12 12 28 23 19 15 23 34 19 (12.6)
4x 15 11 17 20 17 10 21 19 17 16 (11.6)
5x 11 8 7 15 17 15 22 19 22 15(10.1)
6x 10 7 22 14 24 18 32 14 14 17 (11.8)
7x 10 13 14 14 13 17 14 20 20 15 (10.6)
8x 3 5 9 11 10 14 14 15 15 11(7.0)
9x 1 0 0 8 12 4 3 3 4 4(2.3)
10x 0 0 0 4 2 2 2 1 0 1(0.7)
11x 0 0 0 0 0 0 0 2 0 0(0.1)
Total donations 355 330 497 706 756 668 745 727 755 615
Mean annual donation frequency 3.9 4.1 4.3 4.2 4.2 4.0 4.6 4.2 3.9 4.1

Table 2. Characteristics of plasma donors by year

in Iceland 2005-2013 (18-69 years) N=180

Year 2005 2006 2007 2008 2009 2010 2011 2012 2013  Mean 2005-2013
Charecteristics n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
n=32 n=19 n=24 n=32 n=43 n=92 n=33 n=79 n=87 n=49
Sex
Female 7(21.9) 6(31.6) 4(16.7) 4(12.5) 5(11.6) 3(3.3) 0 0 0 3(10.8)
Male 25(78.1) 13(68.4) 20(83.3) 28(87.5) 38(88.4) 89(96.7) 33(100) 79 (100) 87 (100) 46 (89.2)
Age group, year
18-25 4(12.5) 3(15.8) 2(8.3) 3(9.4) 3(7.0) 12(13.0) 5(15.1) 5(6.3) 7(8.1) 5(10,6)
26-40 16 (50.0) 8(42.1) 12(50.0) 15(46.9) 21(48.8) 33(35.9) 13(39.4) 37(46.8) 37 (42.5) 21 (44.7)
41-55 11(34.4) 8(42.1) 10(41.7) 14(43.7) 17(39.6) 42(45.7) 13(39.4) 30(38.0) 33(37.9) 20 (40.3)
56-69 1(3.1) 0 0 0 2(4.6) 5(5.4) 2(6.1) 7(8.9) 10(11.5) 3(4.4)
Mean age 36.9 38.6 37.2 37.9 36.9 38.9 37.3 40.3 41.4 39.0
Blood group
A- 1(3.1) 0 0 0 0 0 0 0 0 0.1(0.3)
A+ 6(18.8) 1(5.3) 0 0 0 0 0 3(3.8) 0 1.1(3.1)
AB- 7(21.9) 7(36.8) 9(37.5) 9(28.1) 10(23.3) 10(10.9) 9(27.3) 8(10.1) 8(9.2) 9(22.8)
AB+ 17(53.1) 11(57.9) 15(62.5) 18(56.3) 25(58.1) 25(27.2) 24(72.7) 28(35.4) 27(31.0) 21(50.5)
B- 0 0 0 0 0 10 (10.8) 0 9(11.4) 8(9.2) 3(3.5)
B+ 0 0 0 5(15.6) 8(18.6) 47(51.1) 0 31(39.3) 44 (50.6) 15 (19.5)
O+ 1(3.1) 0 0 0 0 0 0 0 0 0.1(0.3)
Annual donation frequency
1x 31 12 8 11 13 23 4 24 29 17 (39.9)
2x 0 4 3 5 4 27 7 15 22 10 (17.0)
3x 1 1 8 4 12 22 3 16 14 9(16.8)
4x 0 1 3 3 2 8 10 12 4 5(10.1)
5x 0 0 0 3 4 2 1 4 7 2(4.1)
6x 0 1 2 2 2 1 1 3 4 2(4.1)
7x 0 0 0 1 2 3 3 1 2 1(2.6)
8x 0 0 0 2 4 4 2 2 3 2(3.5)
9x 0 0 0 1 0 0 2 0 0 0.3 (1.0)
10x 0 0 0 0 0 1 0 1 2 0.4 (0.5)
11x 0 0 0 0 0 0 0 0 0 0.1(0.1)
16x 0 0 0 0 0 0 0 1 0 0.1(0.1)
Total donations 34 33 62 104 143 254 133 237 248 139
Mean annual donation frequency 1.1 1.7 2.6 3.2 3.3 2.9 4.0 3.0 2.9 2.9
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Table 2. Characteristics of red cells donors by year in Iceland 2005-2013 (18-69 years) N=237

Year 2005* 2006 2007 2008 2009 2010 2011 2012 2013  Mean 2005-2013
Charecteristics n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Total donors 94(100) 97 (100) 129 (100) 138 (100) 115(100) 108 (100) 94 (100) 48 (100) 103 (100)
Sex
Female 0 0 0 0 0 0 0 0 0
Male 94 97 129 138 115 108 94 48 103 (100)
Age group, year
18-25 0 0 9(7.0) 5(3.6) 6(5.2) 2(1.9) 4(4.3) 2(4.2) 3(3.3)
26-40 38(40.4) 39(40.2) 53(41.1) 60 (43.5) 50 (43.5) 51(47.2) 44 (46.8) 21(43.7) 45 (43.3)
41-55 47 (50.0) 49(50.5) 53(41.1) 63(45.7) 54(47.0) 48(44.4) 40 (42.5) 21(43.7) 47 (45.6)
56-69 9(9.6) 9(9.3) 14(10.8) 10(7.2) 5(4.3) 7 (6.5) 6(6.4) 4(8.4) 8(7.8)
Mean age 43.6 43.2 41.3 41.0 41.0 41.0 40.3 40.8 41.5
Blood group
A- 3(3.2) 4(4.1) 3(2.3) 5(3.6) 6(5.2) 5(4.6) 4(4.2) 1(2.1) 4(3.7)
A+ 13(13.8) 13(13.4) 23(17.8) 29(21.0) 22(19.2) 23(21.3) 21(22.3) 10(20.8) 19 (18.7)
B- 2(21)  2(21) 2(1.6) 2(14) 2(1.7) 1(0.9) 0 0 1(1.2)
B+ 14 (14.9) 10(10.3) 11(8.5) 8(5.8) 9(7.8) 5(4.6) 4(4.3) 0 8(7.0)
o- 17(18.1) 21(21.6) 24(18.6) 24(17.4) 20(17.4) 14(13.0) 14(14.9) 9(18.8) 18 (17.5)
o+ 45(47.9) 47 (48.5) 66(51.2) 70(50.7) 56(48.7) 60 (55.6) 51(54.3) 28(58.3) 53(51.9)
Anual donation frequency
1x 77 (81.9) 59(60.8) 50(38.7) 56 (40.6) 48(41.7) 49 (45.4) 39(41.5) 24 (50.0) 50 (50.1)
2x 16 (18.0) 35(36.1) 75(58.1) 81(58.7) 65(56.6) 56(51.8) 48(51.1) 19(39.6) 49 (46.1)
3x 1(0.1) 3(3.1) 2(1.6) 1(0.7) 2(1.7) 3(2.8) 7(7.4) 4(8.3) 3(3.3)
4x 0 0 2(1.6) 0 0 0 0 1(2.1) 1(0.5)
Total donations 112 138 214 221 184 170 156 78 141
Mean annual donation frequency 1.2 1.4 1.7 1.6 1.6 1.6 1.7 1.6 1.5
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5 The Blood Donor Base

To ensure adequate blood supply, it is essential to have access to individuals of good health and low
risk of developing infections, thus eligible to donate blood. These individuals must also be willing to give
their valuable time to the community (23). Blood donors’ recruitment and retention can be targeted more
precisely if good information about the donor base is available. The first step in formulating strategies
to reach new donors and maintain current donors is to examine current donor group, e.g. with respect
to size, age, sex distribution and as well as donation frequency. Questions like; are the sexes equally
represented in the donor population, what is the mean age of the regular donor group, is the donor
population ageing and are there enough donors so that each blood group is provided for, are important

for managing the donor base (1).

Previous studies, of various designs, on the demographic characteristics of blood donors reveal that
the blood donor populations differ with respect to demographic characteristics and whether those giving
blood are replacement donors or voluntary non-remunerated donors. The main purpose of most of these
studies has been to use the information to develop strategies to attract new blood donors and maintain

the donor group.

Blood donors are commonly divided into replacement donors (or community donors) and active
donors (repeat donors) (23, 24). The replacement donors often have personal reason for donating blood,
e.g. have a friend or relative who needs blood, while the active donors are volunteers who have no
knowledge of who receives the blood. The main factor that encourages people to donate blood is
altruism (25).

Results based on data from a large blood center in the city of Sao Paulo, Brazil, where information
was collected on donors’ sex and age and type of donation in 1995-2001, show trends towards the
direction of voluntary blood donations (24). Residents of Sao Paulo have responded well to promotions
and marketing campaigns recruiting donors from among friends and relatives of hospitalized patients.
The study authors are confident that similar promotional methods would have a positive effect elsewhere
in Brazil (24).

Not everybody within the general population is willing to become a blood donor so it is necessary to
raise blood donor awareness (1). Veldhuizen et al. examined whether factors such as social status and
place of residence affects whether people donate blood. They demonstrated that within a population of
370,470, that active donors had, compared with occasional donors, higher incomes, lived in less

urbanized areas or areas with little ethnic diversity (26).

According to the Donor Management in Europe (DOMAINE) it is feasible that 3-4% of a nation’s
population, at eligible donor age, are blood donors (1). A survey, conducted by DOMAINE, which 48
establishments from 38 countries in Europe participated in, showed that the average total number of
blood donations in 2007 for each donor, was 1.6 including the first time donors and 1.9 if they were not
included (1).

Generally and according to The World Health Organisation (WHO) the number of donations needed

is expressed as humber of donations per 1,000 inhabitants. The donation rate varies in the World and
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the rate is 36.8 in high-income countries per 1,000 inhabitants, 11.7 in middle income countries and 3.9

in low income countries (2).

5.1 Women as Blood Donors

Various sources review that women seem more willing to donate blood than men (27, 28). Other studies
show that men generally donate blood more often than women (23, 24, 26, 29, 30). Boulware et al.
conducted population-based pilot study in Maryland US, where women had 80% lower odds of prior
donations compared with men (29). A study conducted in Port Moresby Papua New Guinea indicated,
however, there were significant increases in female donors from 17% to 25% of all donors during 1990-
1994 (30). Female donors also increased from 20% of all blood donators to 37% in the period from 1995
to 2001 in the study conducted in Sao Paulo Brazil (24). Study conducted by Veldhuizen et al. which
consisted of all registered whole blood donors in the Netherlands in 2004-2005 (N = 370 470) showed
that men were five times more likely to be regular blood donors than women (26). Studies also show
that women tend to begin as newly registered donors and first time donors as much as men but are less

likely to become regular donors (27, 31).

By nature women have less blood volume in the body than men and then give higher percentage of
their blood volume than men. There is also a higher rate of temporary deferrals among them due to
hemoglobin levels below acceptable limits (27, 28, 32). That is why the policy in the Icelandic Blood
Bank is that females can generally donate whole blood every four months and males every three
months. Women suffer the adverse effects of blood withdrawal more than men and are more susceptible
to vasovagal reactions, which negatively affect their experience as donors (27, 32). Evidence exists that
negative experiences during whole blood donation have a discouraging effect upon retention. The fact
that women must refrain from blood donation during pregnancy and breastfeeding may also affect their

return to donation afterwards (33).

According to unpublished historical data the proportion of female blood donors was for a long time
less than 10%. However in recent years women have almost been equally represented as newly

registered donors as men and about 25% of regular whole blood donors in Iceland (9).

Transfusion-related acute lung injury (TRALI) is a rare serious adverse event that can be associated
with blood transfusion (34, 35). The main theory is that antibodies (immune molecules) in donor plasma
attack white cells in the recipient (patient), causing pulmonary edema with breathing problems. The
antibodies thought to cause TRALI are more common in women, particularly after pregnancy. The
plasma from female donors is associated with an increased risk of TRALI, while red blood cells from
female donors are not. TRALI can be prevented by predominantly use plasma from males for
transfusion. That is why many Blood Services have the policy to defer female donors from donating

high-plasma-volume components such as plasma and aphaeresis platelets (34-36).

Despite the limitations that affect females’ donation rate and pattern, they seem equally or even more
willing to donate blood than men according to Madrona et al. in a study of women as whole blood donors.

Madrona et al. propose that measures should be taken to reduce the obstacles that prevent women
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from donating whole blood (27). Since iron deficiency is common cause of low hemoglobin it is important
to educate female whole blood donors about a healthy iron enriched diet to help restore the iron removed
with blood donation (9, 27, 28). Also to introduce measures to offset reactions related to whole blood
donation, like adequate fluid intake (9, 27, 28). As whole blood donors females can be an important

source for the communities’ blood supply (27, 28).

5.2 The Effect of Age Distribution/Demography of Populations

The age distribution of Western nations is shifting upwards towards older age (4). Such changes in the
demographics of the general population are likely to affect the age distribution of blood donors and those
who are eligible to donate blood. At the same time the number of individuals that need blood transfusion
increases, as a large proportion of blood products are transfused to patients who are older than 65 years
(37). Following is a need for clear recruitment and retention efforts to maintain blood donors, both among
younger and older age groups. According to the American Red Cross the total blood donations among
active donors older than 50 years old increased from 22.1% of all age groups in 1996 to 34.5% in 2005,
equivalent to a 1.4% increase per year. In contrast, there was reduction in blood donations in the group
of active blood donors aged 25 to 49 years from 49.1% blood donors of all age groups in 1996 to 37.1%
in 2005, a 1.3% decrease per year. Such trends in the age distribution of donors could lead to a severe
shortage of blood components, because of the aging population in need of blood and fewer young and

healthy who can give blood (38).

According to publicly available population statistics from the Bureau of Statistics in Iceland, the
proportion of the Icelandic population aged 65 and older has increased from 11.8% in 2005 to 12,9% in
2013 (39). This ratio will most likely continue to rise and according to the medium projection of the
population in Iceland, it is estimated to be 18.6% in 2030 and 20.8% in 2040. Furthermore the ratio of
the population aged 65 and older for males was 12% and 13.9% for females or 12.9% for both sexes in
2013. However it will be 19% for males and 22.5% for females or 20.8% for both sexes in 2040,

according to the medium projection of the population in Iceland (39).

The DOMAINE survey, which 48 establishments from 38 countries in Europe provided
information about blood donors reported that the mean age of donors was 38.3 years among males and

37.4 years among female donors (1).
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6 Blood Supply and Demand

To ensure an adequate number of blood components needed for the hospitals, a balance between the
demand and the number of blood donations is required (1). The effort to ensure both safety of blood donors
and recipients of blood components have reduced the number of population eligible to donate. However

these efforts have made blood products safer than ever in the history of modern medicine (40).

Clinical guidelines are an important factor in promoting the proper use of blood components. The main
aim of clinical guidelines is to ensure that blood components are only used in cases where they have a
beneficial effect for the patient. In several countries clinical guidelines have contributed to a decrease in blood
use, towards a universal "good clinical practice" (41). In 2004, clinical guidelines were published for use of
red cells in The National University Hospital of Iceland and reviewed for use of other blood components in
2012 (42, 43). Potential increase in demand will outstrip the supply in the near future given the above
mentioned reasons; ageing population, increased demand for transfusions and a smaller pool of healthy
eligible population. The effort to ensure both safety of blood donors and recipients of blood components have
reduced the number of population eligible to donate. However these efforts have made blood products safer

than ever in the history of modern medicine (40).

However Borkent-Raven et al. predicted the demand of red blood cells (RBC) for Netherland by
developing mathematical models and found that the demand may not increase as much as predicted in
other studies (37). Despite the concerns of ageing population in western countries they will probably be
neutralized by optimal use of blood components (37).

The importance of apheresis has increased in recent years and helps the Blood Bank to manage
production so that it is in accordance with the demand, and as a result the number of whole blood
collections decreased. The share of blood components collected with aphaeresis is constantly
expanding and in 2012 it was 8% of overall collections in the Icelandic Blood Bank (9, 19).
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7 Donor Recruitment and Retention

The recruitment and retention is the key to enhance strong blood donor base for blood services, while
it is a challenging task that requires dedicated and committed staff (26, 27). It requires identification of
low-risk population who is willing to donate blood regularly, voluntary and non-remunerated (27).
Although many people in communities are eligible to donate blood only a small proportion donates
regularly (25, 44). The recruitment of young people as new blood donors is important because young
donors can guarantee the blood supply for a longer time than older donors but the retention of already

active blood donors is becoming more and more important (33, 45).

Important barriers to blood donation are fear of the "unknown", the needle and of fainting. The
donation experience itself can also have deterrent effect on return behavior. Being deferred or
experiencing adverse reaction predict a decreased likelihood of donor return (44). The lack of direct
connection with the need of blood and blood products is also a factor that affects the public’s intention
to give blood. That is why it is important to make the general population realize that blood donation and

its blood products can become vital in anybody’s life (28, 29).

Blood establishments need to have a strategy in marketing and advertising for donor recruitment to
encourage donors to donate regularly, and first time donors to return to donate again (2, 13, 27).
Recruitment of first time donors is essential to add up for those who stop donating because of positive

results in screening test, illnesses and older age (13).

The DOMAINE project states that marketing strategy for blood Establishment comprises of four
phases; 1. Position marketing, 2. Operational marketing, 3. Relationship marketing and 4. Recognition
(2). Position marketing aims at making the public aware of the benefit for the community for blood and
blood products. Operational marketing is the call to action and is both directed to first time donors and
existing donors and often includes personal invitation methods like phone calls invitations, e-mails and
text message by SMS. Relationship marketing aims to maintaining the returns of the donors to become
regular donors. It involves for instance reducing the waiting time; ensure hearty welcomes and
appropriate handle of deferral wherein it can cause frustration and disappointment. Recognition aims at
acknowledging and developing a good donor relationship. It can involve a thank you message,

refreshments after having made the donation and little gifts (2).

It has been shown that a good education for blood donors, especially first time donors, is important
in reducing anxiety and adverse events (45). Education about simple tasks like water ingestion shortly
before blood donation and of applied muscle tension (repeated contraction of the major muscle groups)
may be a simple and cost-effective strategy to enhance the donation experience (46, 47). It is also
important to motivate and educate the Blood Donor Service Staff and make the blood donation
convenient. Good accessibility and atmosphere and distraction like music, video or conversation can

also help to reducing anxiety and increase retention (45).
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7.1 Blood Donors Management and Recruitment Methods

To ensure safe and secure blood supply the key activities for all blood establishments are donor
recruitment and retention strategies (1). Blood establishments in Europe use a wide variety of Marketing
strategies and recruitment methods. It is stated in the DOMAINE manual that the top five most effective
recruitment methods are commercials on national TV, donor-recruit-donors, commercials on national

radio, direct mail campaigns and telephone actions (1).
Information technology (IT) is becoming of more importance in recruiting and retaining blood
donors, for instance social media like Facebook, Twitter, Instagram and Snapchat. The Icelandic Blood

Bank already has a Facebook account (https://is-is.facebook.com/Blodbankinn) but it would be wise to

look at opportunities in other social media wherein different social media sites have different uses,

strengths, and advantages.

7.1.1 Digital Experience from Germany
In the EBA (European Blood Alliance) benchmarking workshop held in Helsinki in Mars 2015, Dr. Sigrun
Leipnitz introduced IT strategies which the German Red Cross has developed to recruit and retain blood

donors (48). One of them is Blood Donor Community (blutspender.net), which started in June 2009 and

had 150,588 users in Feb. 2015. This community is similar to Facebook with a network of blood donors
that can share things like, when they donate blood, state why they donate blood and so on. They can
also see when their friends have appointments for the next blood donation and then keep that in mind
for their own appointment to be able to meet friends at the blood donor site. In November 2011 they
also started with Mobile Application where one can also connect with the donors’ community, book an
appointment and see where a Blood drive is next to one’s location. It is also possible to see personalized
profile which for instance one can see how many days are until one can donate again and overview
about last donations including bloodpressure and Hb-value (48).

Pre-Donation Health-Check is another feature which can be accessed via website and app. It
includes 21 short questions based on the Blood Banks criterias for blood donation that can save time
and effort with a little predonation check. The German Red Cross, like many other Blood Banks in
Euorope, has also developed Online Appointment Booking-System where the blood donor can book a

session time that suits him and get a reminder (48).

7.1.2 Recruitment Strategies in the Icelandic Blood Bank
The mobile vehicle site (Bloodmobile) is of major importance for the Icelandic Blood Bank to recruit new

donors by regular visits to schools and businesses in the capital area and to communities in rural areas.

The main recruitment strategy in the Icelandic Blood Bank is also by sending text messages, e-mails
and through phone calls. Probably the “donor-recruit-donor” i.e. donor that recruits another donor also
plays a major role in recruiting new donors where active donors encourage friends and relatives to
donate blood. Regular blood donors influence their children that are used to their parents giving blood
and come in visits to the Blood Bank getting to know the environment. Promotional activities are also
very important to recruit donors and many of them have been in partnering with companies and the

Icelandic blood donors association (“Blédgjafafélag islands”). It is important for the Icelandic Blood Bank
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to monitor new methods to reach out to donors/general population and assimilate them. The strategies

can be targeted more preciesly if good information about the donor pool is available.

Fig. 6 The Bloodmobile in collection tour in Hisavik 6. May 2013.
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8 Aims

The overall aim of the study was to describe the blood donor group in Iceland in 2005-2013 with respect
to the size and demographic characteristics of donors and specific donation characteristics. Further we
aimed to assess potential time trends in the patterns of blood donation and compare the donor base

with the general population in Iceland.

Specifically, for each study year we described newly registered and regular whole blood donors
according to their sex, age, blood group and residency. Characteristics of blood donation were examined
according to site of donation, donation frequency per year and type of blood collection. Further we

determined:

e The proportion of total donors, newly registered donors and first time donors among the
general population eligible to donate blood in Iceland.

e The number and characteristics of newly registered donors per year over the study period.

e The number and characteristic of regular whole blood donors per year over the study period.

e The retention of newly registered donors, measured as the proportion of newly registered

donors who became regular whole blood donors during the study period.
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ABSTRACT

BACKGROUND: Demographic information of blood donors is important to formulate
strategies for recruitment and maintenance of the donor group. Factors like ageing population,
increasingly advanced medical treatments and growing safety initiatives to protect donor and
recipient of blood components, will affect the size of the donor group in the future. The
purpose of this study was to determine the size of the donor group in Iceland and describe the

demographic and donation characteristics.

STUDY DESIGN AND METHODS: We determined the size of the donor group in Iceland
and described the demographic and donation characteristics, particularly of all newly

registered and regular whole blood donors in the country from 2005 to 2013.

RESULTS: The number of regular whole blood donors and donations decreased by 12.2%
and 13.0%, respectively, from 2005 to 2013. Females and males were almost equally
represented as newly registered (47.5%/52.5%) donors but males are better represented as
regular whole blood donors (26.7%/73.3%). Only 57.3% of newly registered donors in 2005-

2006, came back to donate in the period 2005-2013.

CONCLUSION: Even though the whole blood donor group and number of donations has
declined in recent years, the supply has been according to demand. Smaller retention rate
among females than males gives the opportunity to focus on increasing the share of women
among regular blood donors. The same applies to newly registered donors and strategic work
toward their effective recruitment is ideal to ensure a sufficiently large group of blood donors

in Iceland in the near future.

Key words: Blood donors, blood donations, demographics, donor characteristics,

recruitment
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INTRODUCTION

The main purpose of blood banks around the world is to fulfill the communities’ needs for
safe blood products and transfusion services. Increasingly more complicated medical
procedures, such as cancer treatments and complex surgeries, require transfusion of blood

components.t?

The age distribution of Western nations is shifting upward towards older age.>® Such changes
in the demographics of the general population also affect the age distribution of blood donors
and those who are eligible to donate blood. At the same time, the number of individuals who
need blood transfusion increases, as a large proportion of blood products are transfused to
patients who are older than 65 years.*® The effort to ensure both safety of blood donors and
recipients of blood components with criteria for donors, have also reduced the number of

population eligible to donate.’

Even though the best transfusion practices grounded on evidence based clinical trials can lead
to optimal and reduced use of blood components, the need for blood products will likely
increase in an aging population more susceptible to malignancies and chronic diseases.?°
Therefore recruitment and maintenance of active, healthy donors with low risk of developing

infections, is of obvious importance for blood product supply and transfusion.*® 2

According to publicly available population statistics from the Bureau of Statistics in Iceland, the
proportion of the Icelandic population aged 65 and older has increased from 11.8% in 2005 to
12,9% in 2013.2 This ratio will most likely continue to rise and according to the medium
projection of the population in Iceland, it is estimated to be 18.6% in 2030 and 20.8% in 2040.
Furthermore the ratio of the population aged 65 and older for males was 12% and 13.9% for
females in 2013. However it will be 19% for males and 22.5% for females in 2040, according to

the medium projection of the population in Iceland (Supplementary fig. 1).1
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Demographic information of blood donors is important to formulate strategies for
recruitment and maintenance of the donor group.** It is beneficial to increase donors’
retention and long-term commitment, and information on demographic of the donor group is
also important to investigate blood donors return behavior.*® 6 Many factors can affect
donors’ commitment to donate blood regularly, such as temporary deferrals and experienced

discomfort by donating blood.

The sole supplier of blood products in Iceland is the Icelandic Blood Bank, which is a part of
the National University Hospital of Iceland situated in the capital city, Reykjavik. This setting
allows for relatively easy to access data of all blood donors and donations, ideal for the
evaluation of the demography and donation pattern, as well as nationwide comparisons.
Nevertheless, to date the basic patterns and time trends of blood donations in Iceland, and

general population eligible to become blood donors, have yet to be described.

Leveraging on nationwide data we aimed to determine the size of the donor group in Iceland
and describe the demographic and donation characteristics, particularly of all newly registered
and regular whole blood donors in the country from 2005 to 2013. Following, the findings
could be used to develop sound strategies for recruitment and retention of the donor group in

Iceland.
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MATERIALS AND METHODS

Study setting

This was a descriptive nationwide population-based study, based on data from the Icelandic
Blood Bank from January 1% 2005 to December 31% 2013. Information was derived from the
ProSang computer support tool (blood management system - Databyran AB), which keeps
track of all blood donations and donor information at the Icelandic Blood Bank, including,
donation type, donors’ blood type, sex, age and residency, as well as information of blood
sites and donating location. The Icelandic Blood Bank has three collection sites in the
country: Reykjavik, Akureyri and a mobile vehicle site (Bloodmobile). The Akureyri-site
collects only whole blood, while the Reykjavik-site also collects blood components with
aphaeresis, i.e. platelets, plasma and red blood cells. The Bloodmobile goes on regularly visits
to schools and businesses in the capital area and communities in rural areas to collect whole

blood from donors.t’

The source population consisted of all individuals aged 18-69 years (blood donor age eligible
to donate) living in Iceland in 2005-2013, on average 205,892 individuals each year.'® Data
on the Icelandic source population, as of January 1% each year, were retrieved from the
publicly available population statistics from The Bureau of Statistics in Iceland.*® Included as
subjects in this study were all donors (n=27,406) in Iceland, registered in the Icelandic Blood

Bank, during the study period.
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Measures

With reference to DOMAINE (Donor Management in Europe — guidance in donor
management)*® we used the following definitions to describe blood donors: Newly registered
donor; an individual registered as a donor but who has not donated any blood yet, only been
tested for infectious disease markers and answered health-questionnaires. From 2012 onwards
there were changes in the computer system and donors returning after a break of five years or
more have also been registered as newly registered donors the second time. To ensure the
continuity of data throughout the period we excluded these (n=280) from the donor population
as newly registered donors. We also excluded individuals (N=402) who came for phlebotomy
and autologous collection who also where registered as newly registered donors at their first
visit/registration. First time donor; an individual who has donated their first and only one
donation. Regular whole blood donor; a blood donor who has made one or more donation in the
past year. Aphaeresis donor; a donor who donates only one type of blood component with
aphaeresis, i.e. platelets, plasma and red blood cells. Information on aphaeresis donors (N=817)
were included in the total donor population but were not analyzed for the main results of the

study, but is presented as a supplementary analysis (supplementary table 1).

Data analysis

We used descriptive statistics, according to the above study measures.

For the overall study period, we described the number of newly registered and first time
donors as a proportion of the total source population and the total donor population by sex
and age (18-25, 26-40, 41-55 and 56-69 years). Age at the time of donation was categorized

with reference to the DOMAINE manual.®
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To examine the retention pattern of newly registered donors, we calculated donation
frequency over the period 2005-2013 among donors registered as new donors in 2005-2006.
For each study year we described demographic characteristics of whole blood donors, as well
as donation characteristics, i.e. distribution of ABO and Rh blood groups, donation frequency
and donation site (Reykjavik, Bloodmobile and Akureyri). Residency of donors was based on

zip codes and categorized as urban (Reykjavik area and Akureyri) and rural (other territories).

In May 2007 the small (n=1,133) fixed blood collection site in Akureyri merged with the
Reykjavik site and all whole blood collected there is transported to Reykjavik for processing.
Since then a single database keeps track of all donor information nationwide. Donors from
Akureyri prior to 2007 were, however, registered as newly registered donors into the
combined database. As we were unable to separate these from those who were truly new, the
overall figures from years 2007 and 2008 may be somewhat biased. We used R-studio
statistical software (version 0.98.490) and Excel spread sheets to analyze all data. The study
was approved by the Ethics Committee of the National University Hospital of Iceland

(40/2013) and reported to the Icelandic Data Protection Authority (S6484, S6497, S6664).
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RESULTS

Donor base and the general population

Table 1 shows that, on average 5.1% of the Icelandic population aged 18-69 years in 2005-
2013 were blood donors, 0.9% were newly registered donors and 0.4% first time donors.
Newly registered female donors was 26.2% of the total female donor population, whereas
amongst male donors the comparative proportion of newly registered donors was 14.8%.
Similarly, among the group of female donors, the recruitment of first time donors was a

higher proportion of total donor population (11.7%) in comparison to males (7.5%).

The number of whole blood donors was 27.1 per 1,000 inhabitants in 2006 and decreased to
21.1 per 1,000 inhabitants in 2013. Similarly, donations per 1,000 inhabitants were 51.4 in the

year 2006 but decreased to 40.1 in the year 2013.

Newly registered donors

The total number of newly registered donors in 2005-2013 was 17,309, or on average 1,924
each year. The female/male ratio was 47.5%/52.5% on average in 2005-2013 and was
approximately the same throughout the period (Fig.1, panel A). The majority of newly
registered donors pertained to the youngest age group (18-25 years), and mean age of newly
registered donors was 29.2 years (Fig.1, panel B). Blood type O was the most common among
the newly registered donors, 44.8% were O+ and 9.0% were O-. The majority (58.7-53.2%) of
the newly registered donors were recruited in the Bloodmobile in 2005-2009, but after 2010
the majority (47.8-49.0%) was recruited in Reykjavik. Fig. 2 depicts that of 4,315 newly
registered donors in 2005-2006, 2,479 (57.5%) came back at least once to donate during the
period 2005-2013; thereof 52.4% (1,009) of the females and 61.5% (1,470) of the males. Of
those who continued to donate (n=2,479), only 18% donated five times or more, thereof

14.2% of the females and 21.2% of the males in same period.
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Whole blood donors

In 2005-2013, a total of 18,915 whole blood donors donated at least one donation, on average
7,524 donors each year. Table 2 shows that the whole blood donor pool was highest in 2006
(8,121) but has declined since then until 2013 (6,800), by 16.3%. The female/male ratio was
26.7%/73.3% on average in 2005-2013. The number of female whole blood donors increased
from 1,856 (24.0%) in 2005 to 1,977 (29.1%) in 2013. The number of males decreased from
5,890 (76.0%) in 2005 to 4,823 (70.9%) in 2013. The mean age of whole blood donors was 38.6
years, 34.5 years for females and 40.0 years for males. In 2005-2013 the number of males
decreased most in the age groups 26-40 years and 41-55, by 26.0% and 20.8% in each age
group.

Blood type O was most common among regular whole blood donors in 2005-2013, 44.1% were
O+ and 13.3% were O-. The majority of the whole blood donors were from urban regions and
the majority donated in Reykjavik. Whole blood donations decreased from 14,829 donations
(from 7,746 donors) in 2005 to 12,907 donations (from 6,800 donors) in 2013. Among whole

blood donors the mean donation frequency per year was 1.9 during the study period.
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DISCUSSION

Main results

In this nationwide study of all blood donations in Iceland 2005-2013, we found a decrease in
collection of whole blood, likely explained by a parallel trend of decreasing demand of red
cells occurring in many Western countries.! Yet, throughout the study period the mean
donation frequency remained stable, at 1.9 donations per donor each year. Females and males
were almost equally represented as newly registered donors, while males were better
represented as regular whole blood donors. We detected a relatively poor retention rate of

newly registered donors.

Donor base and the general population

In 2006, the median blood donation proportion in Europe was 43 blood donations per 1,000 of
the population and currently, according to information published in 2014 from the World
Health Organization, the proportion of blood donation in high-income countries is 36.8
donations per 1,000 population.t ** We found slightly higher proportions in our data from
Iceland, with 51.0 donations per 1,000 of the general population in 2006, dropping to 40.1
donations per 1,000 in 2013. For communities to be self-sufficient in blood supply for their
health systems, the goal is to have 3-4% of the general population at the age 18-69 years as
active blood donors.'® With an observed 5.1% of the general population as blood donors in the
study data, Iceland should fulfill this criteria of self-sufficiency in blood supply.

Our data show that 18.4% of the Icelandic donor base were newly registered donors and 8.8%
were first time donors, indicating a somewhat lower retention rate of newly registered donors
in lceland than on average in Europe.'® According to the DOMAINE survey of by 20
establishments in Europe, 19% were newly registered donors and 15% first time donors. In

Iceland newly registered donors do not donate blood during their first visit to the Blood Bank,
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which could explain a poorer retention. Our results may warrant reason to further investigate

this policy and ways to increase retention of newly registered donors.

The study data show an increasing average age of regular whole blood donors in Iceland from
37.8 years in 2005 to 39.1 years in 2013. Yet, they remain slightly younger than the average

index population of 18-69 year-olds in Iceland; 40.1 years in 2005 and 41.5 years 2013.1

Newly registered and first time donors

Females accounted for 44.7% and males for 55.3% of all newly registered donors in Iceland
during the study period. This gender ratio, which remained relatively stable throughout the
study period, is inverse from what Lattimore et al. found in England and North Wales. There,

females accounted for 56.6% and males 43.4% of all new donors in 2011.8

Our study data indicate a relatively poor retention rate of newly registered donors particularly
among females, as only 57.3% of newly registered donors returned to donate for first time
(52.4% of females, 61.5% of males). Various sources indicate that it is becoming increasingly
difficult to retain regular blood donors,'® %20 including newly registered and first time

donors. This needs to be taken into account in the management of blood donors in Iceland.

Most newly registered donors and first time donors in Iceland were aged 18 to 25, which isin
accordance with the DOMAINE survey wherein the majority of newly registered donors and
first time donors in Europe were under 25 years.'® Recruitment of young blood donors is
important as they can guarantee the blood supply for a longer time than older donors. But
likewise, it is important to watch out for their retention of young donors because they tend to
show higher deferral rates related to lifestyle.!® 2! Also, they may experience more
complications to blood donations than other age groups like vasovagal reactions, which are

associated with a decreased likelihood of repeated donations.? 2
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Group O was the most common blood group in Iceland according to our data, with 44.8% of
newly registered donor categorized as O+ and 9.0% as O-; the “universal” blood type, which
can be safely used for all patients.?>% Blood group A (32.6%) was the second most common
in our data, somewhat lower than what has been found in Iceland’s neighboring countries, like

Denmark and Norway (45-50%).%

The majority of newly registered donors in Iceland were recruited in the Bloodmobile during
the years 2005 to 2009, but in Reykjavik from 2010 onwards. A reason for this change could
be that during the first study years after the Bloodmobile came into practice (2002) many of
those who visited the Bloodmobile were newly registered donors but after several visits to the

same location the ratio changes when they come back as regular donors in the Bloodmobile.

Whole blood donors

Our data show that the number of regular whole blood donors and donations decreased by
12.2% and 13.0%, respectively, during the period 2005-2013. However the proportion of
females in the total donor pool increased from 24.0% to 29.1% during this same period. The
reciprocal drop among male donors, especially those aged 26-40 years and 40-55 years, could
be related to the emigration of males after the economic crisis in October 2008 because of
increased domestic unemployment.*®* According to publicly available population statistics
from the Bureau of Statistics in Iceland, 632 males at the age 26-55 years emigrated from

Iceland in 2005, but the number doubled to 1,380 in 2009.13

Males were better represented as regular whole blood donors than females (73.3%/26.7%) in
Iceland during the period 2005-2013. This is in line with the results of the DOMAINE survey
(2007) were 55% of regular whole blood donors are males and 45% females but the gender
ratio is significantly larger in Iceland.'® However, much has been accomplished since 2001

when the Icelandic Blood Bank launched a campaign under the title: "Women can also give
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blood". Before that females accounted for only about 10% of the regular donors.?® This
demonstrates that the favorable increase among female donors during the last 20 years needs
to be pursued even further. Actually, a study by Jokulsdéttir et al. concluded by use of
forecasting models that the Icelandic Blood Bank place emphasis on increasing the amount of
female donors with the aim of equalizing male and female blood donors in Iceland. 2’ The
mean age for female donors in Iceland was 34.7 years and 40.0 years for males in 2005-2013.
The responding blood establishments in the DOMAINE survey reported that the mean age for
female donors was older (37.4 years) and younger for males (38.3 years).!8 Our findings
show that the proportion of blood type O- is higher among regular whole blood donors
(13.3%) than among newly registered donors (9.0%). This probably reflects that the staff of
the Blood Bank informs O- regular whole blood donors in a more effective way about the
importance of their donations as "universal blood donors" in comparison with donors in other

blood groups.

The mean donation frequency of Icelandic blood donors in the years 2005-2013 was 1.9
which is roughly the same throughout Europe according to the DOMAINE survey from the

year 2007.18

Supply and demand

Despite this overall decrease of donors and donations, a shortage of blood components has not
been a problem for the Icelandic health system in recent years.?® It is fortunate that effective
use of clinical guidelines introduced in 2004 and 2012 seems to have resulted in decreased use
of blood components on a nationwide basis.! 1% 2 In 2004, clinical guidelines were published
for use of red cells in The National University Hospital of Iceland and reviewed for use of
other blood components in 2012.2% 30 The main aim of clinical guidelines is to ensure that
blood components are only used in cases where they have a beneficial effect for the patient. In

several countries, clinical guidelines have contributed to a decrease in blood use, towards a
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universal "good clinical practice®. This decrease in blood use is furthermore an important
factor in ensuring a balance between supply and demand for blood components.3! Strategic
work towards effective recruitment of newly registered blood donors and retention of donors
IS an important factor in achieving a sufficient supply of blood products in proportion to
the demand.! Potential increase in demand will outstrip the supply in the near future given the
above mentioned reasons; ageing population, increased demand for transfusions and a smaller
pool of healthy eligible population. It is also prudent to take into account, like Riley et.al.
pointed out, that the conventional method for determining eligible blood donors in a
population using only age as the criterion, as done in this study, is not so accurate. Their
findings shows that overestimate eligible donor prevalence is approximately 59% due to other
factors known to cause donor deferrals and exclusion to ensure both safety of blood donors

and recipients of blood components.’

Conclusions

This study attempts in describe the fundamental changes in the donor population in Iceland
during the study period. This period has been characterized by a decrease in use of blood
components, probably through effective application of clinical guidelines of blood use.
Therefore, the Icelandic Blood Bank is not currently under pressure to increase the number of
donors on a large scale. On the other hand, foreseeable changes in the demography of the
Icelandic population will, in line with other western societies, call for an increase in blood
usage, and therefore put extra pressure on the blood transfusion service in Iceland. It seems
prudent to focus on feminization as regular whole blood donors, even though there has been a
positive development in recent years and the proportion of females among blood donors has
been growing. It is also advisable to do some strategic work towards effective recruitment of

newly registered blood donors and retention of donors.
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TABLES AND FIGURES

TABLE 1. Newly registered and first time donors as a proportion (%) of the annual number of the
general population and the donor population in 2005-2013 (18-69 years)

Proportion of general population

Proportion of donor pop.

Total Total
Newly _ Newly o Newly o
general donor K First time Total . First time . First time
. . registere registere registered
populatio populatio donors donors donors donors
. d donors d donors donors
Characteristic n
n n n n % % % % %

Total 205,892 10,485 1,924 924 5.1 0.9 0.4 18.4 8.8
Age group, year

18-25 36,638 2,665 994 493 7.3 2.7 1.3 37.3 18.5

26-40 66,610 3,614 567 290 5.4 0.9 0.4 15.7 8.0

41-55 63,521 3,307 323 125 5.2 0.5 0.2 9.8 3.8

56-69 39,123 899 40 16 2.3 0.1 0.0 4.4 1.8
Female 100,854 3,287 860 385 3.3 0.9 0.4 26.2 11.7
Age group, year

18-25 17,917 1,199 473 211 6.7 2.6 1.2 39.4 17.6

26-40 32,344 1,166 239 108 3.6 0.7 0.3 20.5 9.3

41-55 31,208 789 137 60 2.5 0.4 0.2 17.4 7.6

56-69 19,385 133 11 6 0.7 0.1 0.0 8.3 4.5
Male 105,038 7,199 1,064 539 6.9 1.0 0.5 14.8 7.5
Age group, year

18-25 18,720 1,466 521 282 7.8 2.8 1.5 35.5 19.3

26-40 34,266 2,448 327 182 7.1 1.0 0.5 13.4 7.4

41-55 32,314 2,518 186 65 7.8 0.6 0.2 7.4 2.6

56-69 19,738 767 30 10 3.9 0.2 0.1 3.9 1.3
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TABLE 2. Characteristics of whole-blood donors by year in Iceland 2005-2013 (18-69 years) N=18,915

Year 2005 2006 2007* 2008 2009 2010 2011 2012 2013 Mean 2005-2013
Characteristic n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Total 7,746 (100) 8,121 (100) 8,050 (100) 7,782 (100) 7,593 (100) 7,497 (100) 7,093 (100) 7,032 (100) 6,800 (100) 7,524 (100)
Sex
Female 1,856 (24.0) 2,014 (24.8) 2,130 (26.5) 2,081 (26.7) 2,027 (26.7) 2,051 (27.4) 1,925 (27.1) 1,962 (27.9) 1,977 (29.1) 2,003 (26.7)
Male 5,890 (76.0) 6,107 (75.2) 5,920 (73.5) 5,701 (73.3) 5,566 (73.3) 5,446 (72.6) 5,168 (72.9) 5,070 (72.1) 4,823 (70.9) 5,521 (73.3)
Age group, year
Female
18-25 621 (33.5) 677 (33.6) 674 (31.6) 641 (30.8) 603 (29.7) 621(30.3) 519(27.0) 562(28.6) 576 (29.1) 610 (30.5)
26-40 720 (38.8) 737 (36.6) 803 (37.7) 774 (37.2) 720 (35.5) 729(35.5) 716 (37.2) 679(34.6) 644 (32.6) 725 (36.2)
41-55 439 (23.7) 511 (25.4) 554 (26.0) 562 (27.0) 595 (29.4) 582(28.4) 575(29.9) 590(30.1) 623 (31.5) 559 (27.9)
56-69 76 (4.1) 89 (4.4) 99 (4.6) 104 (5.0) 109 (5.4) 119 (5.8) 115 (6.0) 131 (6.7) 134 (6.8) 108 (5.4)
Male
18-25 966 (16.4) 925 (15.1) 907 (15.3) 902 (15.8) 843 (15.1) 902 (16.6) 849 (16.4) 900 (17.8) 836 (17.3) 892 (16.2)
26-40 2,107 (35.8) 2,202 (36.1) 2,046 (34.6) 1,930 (33.9) 1,917 (34.4) 1,843 (33.8) 1,720 (33.3) 1,668 (32.9) 1,560 (32.3) 1,888 (34.2)
41-55 2,239 (38.0) 2,315 (37.9) 2,292 (38.7) 2,189 (38.4) 2,130 (38.3) 2,011 (36.9) 1,941 (37.6) 1,844 (36.4) 1,774 (36.8) 2,082 (37.7)
56-69 578 (9.8) 665 (10.9) 675 (11.4) 680 (11.9) 676 (12.1) 690 (12.7) 658 (12.7) 658 (13.0) 653 (13.5) 659 (11.9)
Mean age 37.8 38.1 38.4 38.6 38.8 38.7 39.0 38.9 39.1 38.6
Female 33.3 33.5 34.0 34.4 34.9 35.0 35.5 35.7 36.0 34.5
Male 39.2 39.6 40.0 40.0 40.2 40.1 40.3 40.1 40.3 40.0
Blood group
A- 376 (4.9) 434 (5.3) 460 (5.7) 466 (6.0) 429 (5.6) 430 (5.7) 399 (5.6) 376 (5.3) 368 (5.4) 415 (5.5)
A+ 1,886 (24.3) 1,981 (24.4) 2,061 (25.6) 2,081 (26.7) 1,988 (26.2) 1,953 (26.1) 1,812 (25.6) 1,839 (26.2) 1,789 (26.3) 1,932 (25.7)
AB- 64 (0.8) 51 (0.7) 43 (0.5) 43 (0.6) 35 (0.5) 36 (0.5) 23 (0.3) 25 (0.4) 27 (0.4) 39 (0,5)
AB+ 209 (2.7) 175 (2.2) 174 (2.2) 179 (2.3) 153 (2.0) 129 (1.7) 136 (1.9) 136 (1.9) 152 (2.2) 160 (2.1)
B- 128 (1.7) 146 (1.8) 128 (1.6) 120 (1.5) 126 (1.7) 144 (1.9) 116 (1.6) 116 (1.6) 124 (1.8) 128 (1.7)
B+ 556 (7.2) 572 (7.0) 518 (6.4) 503 (6.5) 553 (7.3) 549 (7.3) 532 (7.5) 503 (7.2) 521 (7.7) 534 (7.1)
o- 1,053 (13.6) 1,115 (13.7) 1,040 (12.9) 1,007 (12.9) 1,019 (13.4) 995(13.3) 937(13.2) 964 (13.7) 893 (13.1) 1,003 (13.3)
o+ 3,474 (44.8) 3,647 (44.9) 3,626 (45.1) 3,383 (43.5) 3,290 (43.3) 3,261 (43.5) 3,138 (44.3) 3,073 (43.7) 2,926 (43.1) 3,313 (44.1)
Donation site
Reykjavik 6,150 (79.4) 6,294 (77.5) 5,935 (73.7) 5,485 (70.5) 5,214 (68.7) 5,074 (67.7) 4,828 (68.1) 4,776 (67.9) 4,426 (65.1) 5,354 (70.9)
Bloodmobile 1,596 (20.6) 1,827 (22.5) 1,676 (20.8) 1,681 (21.6) 1,791 (23.6) 1,727 (23.0) 1,612 (22.7) 1,600 (22.7) 1,662 (24.4) 1,686 (22.5)
Akureyri 439 (5.5)* 616 (7.9) 588 (7.7) 696 (9.3) 653 (9.2) 656 (9.4) 712 (10.5) 484 (6.6)
Residencyt
Urban 6,072 (79.2) 6,401 (79.5) 6,264 (78.5) 6,138 (79.0) 5,891 (77.7) 5,717 (76.4) 5,368 (76.0) 5,369 (76.5) 5,156 (76.0) 5,820 (78.0)
Rural 1,595 (20.8) 1,649 (20.5) 1,712 (21.5) 1,631 (21.0) 1,689 (22.3) 1,767 (23.6) 1,696 (24.0) 1,647 (23.5) 1,631 (24.0) 1,669 (22.0)
Annual donation frequency
1x 3,266 (42.2) 3,419 (42.1) 3,424 (42.5) 3,049 (39.2) 2,988(39.4) 2,949 (39.3) 2,762 (38.9) 2,919 (41.5) 2,956 (43.5) 3,081 (41,0)
2x 2,388 (30.8) 2,612 (32.2) 2590(32.2) 2,378 (30.6) 2,424 (31.9) 2,374 (31.7) 2,290 (32.3) 2,224 (31.6) 2,022 (29.7) 2,367 (31.4)
3x 1,589 (20.5) 1,612 (19.8) 1,534 (19.1) 1,736 (22.3) 1,578 (20.8) 1,593 (21.3) 1,507 (21.3) 1,379 (19.6) 1,385 (20.4) 1,546 (20.6)
4x 495 (6.4) 470 (5.8) 495 (6.1) 605 (7.7) 585 (7.7) 564 (7.5) 524 (7.4) 496 (7.1) 434 (6.4) 519 (6.9)
5x 8(0.1) 8(0.1) 7 (0.1) 14 (0.2) 18 (0.2) 17 (0.2) 10 (0.1) 13 (0.2) 2 (0.0) 11 (0.1)
6% 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1(0.0) 1 (0.0) 0 (0.0)
Total donations 14,829 15,399 15,221 15,503 15,000 14,817 14,009 13,559 12,907 14,583
Mean annual donation frequency 1.9 1.9 1.9 2.0 2.0 2.0 2.0 1.9 1.9 1.9
Female 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6
Male 1.9 1.9 1.9 2.0 2.0 2.0 2.0 1.9 1.9 1.9
52

* Akureyri merged with Reykjavik in may 2007
T Total number for residency does not match with total number of whole blood donors because of missing data of recidency
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SUPPL. TABLE 1. Characteristics of aphaeresis donors

Platelets donors

Plasma donors

Red cells donors

Year 2005 2013 2005 2013 2006* 2013
Characteristic n (%) n (%) n (%) n (%) n (%) n (%)
Total 90 (100) 194 (100) 32 (100) 87 (100) 94 (100) 48 (100)
Sex
Female 13 (14.4) 27 (13.9) 7 (21.9) 0 0 0
Male 77 (85.6) 167 (86.1) 25(78.1) 87 (100) 94 48
Age group, year
18-25 14 (15.6) 17 (8.8) 4 (12.5) 7 (8.1) 0 2(4.2)
26-40 46 (51.1) 81 (41.7) 16 (50.0) 37 (42.5) 38 (40.4) 21(43.7)
41-55 30(33.3) 77(39.7) 11(34.4) 33(37.9) 47 (50.0) 21 (43.7)
56-69 0 19 (9.8) 1(3.1) 10(11.5) 9(9.6) 4(8.4)
Mean donors age 36.0 40.7 36.9 41.4 43.6 40.8
Blood group
A- 0 7 (3.6) 1(3.1) 0 3(3.2) 1(2.1)
A+ 14 (15.5) 47 (24.2) 6(18.8) 0 13 (13.8) 10(20.8)
AB- 0 0 7 (21.9) 8(9.2) 0 0
AB+ 0 0 17 (53.1) 27(31.0) 0 0
B- 0 0 0 8(9.2) 2(2.1) 0
B+ 0 0 0 44 (50.6) 14 (14.9) 0
0- 24 (26.7) 43(22.2) 0 0 17 (18.1) 9(18.8)
0+ 52 (57.8) 97 (50.0) 1(3.1) 0 45 (47.9) 28 (58.3)
Total number of donations 355 755 34 248 112 78
Mean donation frequency 3.9 3.9 1.1 2.9 1.2 1.6

*Two units of leukoreduced red cells collection began 2006 in the Blood Bank in Reykjavik
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Appendix A — Study Approvals

A By
v

LANDSPITALI
Reykjavik, 15. nGvember 2013
JSn/js

Sveinn Gudmundsson, yfirleknir
Blédbankinn, Snorrabraut 60.

Vardar erindi 40/2013 ,hverjir eru blodgjafar? Lyofraeodileg einkenni islenska
blédgjafahopsins. Who are the blood donors? Demographics of the Icelandic donor
group.*

Ageeti Sveinn.

Umsdkn pinni til sidanefndar hefur verid gefid nimerid 40/2013. Vid forum vinsamlegast fram &
ad pad numer verdi notad i samskiptum vegna pessarar umsoknar. Umsoknin var tekin fyrir & fundi
sidanefndar pann 14. névember 2013. HUn var sampykkt an athugasemda.

Endanlegt sampykki sidanefndar Landspitala fyrir ofangreinda rannsokn er hér med veitt.

Sidanefnd LSH bendir rannsakendum & ad birta sidanefndarnimer rannsoknarinnar par sem vitnad
er i leyfi nefndarinnar i birtum greinum um rannsoknina. Jafnframt fer Sidanefnd LSH fram & ad
fa send afrit af birtum greinum um rannsoknina.

Gangi pér vel vid rannséknarstorfin.

Virdingarfylist fyrir hond sidanefndar Landspitala,

Jonina Sigurdardottir, forstddumadur.

Sidanefnd Landspitala Formadur: Jon Snadal

Visinda- og préunarsvidi Varaformadur: Elisabet Gudmundsdottir
Eirbergi, Eiriksgotu 34 Forstddumadur: Jonina Sigurdardattir
101 Reykjavik Tolvup6stur: sidanefnd@landspitali.is
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LANDSPITALI

HASKOLASJUKRAHUS

Vigdis Johannsdottir
Hjukrunarfraedingur
Blodbanki Snorrabraut
101 Reykjavik

Reykjavik, 6. nGvember, 2013

Efni: Umsdkn til Sidanefndar LSH um meistaraverkefni: *"Hverjir eru blédgjafar?
Lyofraedileg einkenni islenska blédgjafahopsins

Undirritadri hefur borist rannsoknaraztlun pin um greiningu a islenska bl6dgjafahopnum a
arunum 2005-2012 ar heildarpydinu Islendingar & aldursbilinu 18-70 ara skv. gégnum
Hagstofunnar.

Tilgangur rannsoknarinnar er ad lysa sterd og lydfraedilegu utliti blédgjafahopsins &
Islandi arin 2005-2012. bettir eins og kyn, aldur, bléadflokkur, tegund bldédgjafa og buseta
blodgjafanna verda skodadir. Einnig heildartioni blédgjafa & hverjum blddtokustad og fjoldi
nyrra blédgjafa fyrir hvert rannsoknarar.

Unnid verdur med opersonugreinanleg gogn ur gagnagrunni Blédbankans (PROSANG
pivot statistic) og aflad mikilveegra upplysinga um samsetningu islenska blédgjafahopsins og
bera m.a. saman vid birtar nidurstodur ar erlendum rannséknum a pessu svidi.

Rannsoknin hefur mikilvaegt rannsoknargildi auk pess ad geta veitt mikilvaegar

upplysingar
sem luta ad skipulagningu og kynningarstarfi medal almennings vid 6flun nyrra blodgjafa i
framtidinni og greina moguleika & pvi ad na til yngra folks i auknum meeli.

Undirritud veitir fyrir sitt leyti heimild til ofangreindrar rannsoknar, i samraemi vid
framkomna lysingu. Heimildin er veitt med fyrirvara um sampykki sidanefndar Landspitala

_Vigdis mun vinna rannsoknina undir leidsogn Helgu Zoega dosent i lydheilsuvisindum vid
HI og dr. Sveins Gudmundssonar yfirleeknis Blodbankans.

Lilja Stefansdottir,
framkvaemdastjori skurdlaekningasvids
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