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ANALYSIS OF THE RUSSIANS' AWARENESS OF BONE MARROW DONATION AND THE FEDERAL BONE
MARROW DONOR REGISTRY INFRASTRUCTURE

Butunts MA, Dyuzhina KA, Nifatova ES, Muradyan TG &
Pirogov Russian National Research Medical University, Moscow, Russia

Bone marrow transplant is the leading method to treat hematologic malignancies, immunodeficiency, and hereditary metabolic disorders. The Federal Bone Marrow
Donor Registry effectiveness depends directly on public awareness of bone marrow donation and infrastructure development. A comprehensive approach to public
awareness is necessary to increase the system effectiveness. The study aimed to investigate factors that influence joining the Federal Bone Marrow Donor Registry,
with a focus on motivation, sources of information, impact of infrastructure, environment, and common myths. The respondents (potential donors registered in
the Federal Registry; n = 3100) filled an online questionnaire of 24 questions aimed at studying and assessing the socio-demographic characteristics, motivation,
sources of information, influence of the environment, awareness of bone marrow donation, and readiness to donate. It was found that young adults aged 18-36
(n = 1860) more often join the Federal Registry through informal channels, such as work/school events (n = 843; 27.2%), while respondents over the age of 37
(n = 1240) prefer healthcare institutions (1 = 1590; 51.3%). Women make up the majority of potential donors (n = 2304; 74.3%), especially in Moscow (n = 1650; 74.5%),
while higher prevalence of myths is reported for the regions (n = 1646; 53.1%). The findings emphasize the need for the differentiated approach to information policy,
which will make it possible to increase the donor movement effectiveness nationwide. A key factor in scaling this work is partnership with commercial laboratories,
which significantly expands the Federal Registry recruitment network and provides convenient conditions for donors to join.
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AHAJTIN3 OCBEOAOMJIEHHOCTU POCCUAH O AOHOPCTBE KOCTHOINO MO3rA
N NHOPACTPYKTYPbI ®EAEPAJIbHOIO PETMCTPA AOHOPOB KOCTHOINO MO3rA

M. A. BytyHu, K. A. JioxxuHa, E. C. Hudpatosa, T. I. MypazsH &
Poccuiickuin HaumoHanbHbI MCCReaoBaTensCKNA MEAULIMHCKIA yHUBepcuTeT nmenn H. V1. Muporosa, Mockea

TpaHcnnaHTaums KOCTHOrO MO3ra — BeAyLLVIA METOL, IeYEHIS 3NI0Ka4ECTBEHHbIX HOBOOOPA30BaHWIA KPOBW, MMMYHOAEMULINTHBIX COCTOSIHWA 1 HACNEACTBEHHBIX
MeTabonMHecKmx HapyLleHnin. OddekTnBHoCTb PefepanbHOro permcTpa AOHOPOB KOCTHOMO MO3ra HampsiMyto 3aBUCKT OT YPOBHS MHMOPMUPOBAHHOCTN
HaceneHns O OOHOPCTBE KOCTHOrO MO3ra 1 pasBUTUA MHMPPACTPYKTYPbl. [Ons noBbieHns 3hdeKTMBHOCTN CUCTEMbI HEOOXOOUM KOMMAEKCHbIA MOAXOL, K
MHOPMMPOBaHMO Hacenenus. Liensio nccnegosanns 66110 1dy4nTb hakTopbl, BAVSIOLLME Ha BCTyrneHne B PefepasbHblii PercTp AOHOPOB KOCTHOMO MO3ra,
C aKLEHTOM Ha MOTUBALWIIO, MCTOYHMKM MHDOPMaLUK, BAUSHWE MH(PACTPYKTYPbI, OKPY>KEHUS 1 pacnpoCTpaHeHHbIX MUMOB. PecrnoHaeHTb! (MoTeHUmabHbIe
[OHOpbI, cocToslme B PepepansHom permnctpe; n = 3100) 3anonHAny oHnarH-aHKeTy 13 24 BOMpPOCOB, HampaBfeHHbIX Ha U3yYeHne 1N OLEHKY COLManbHO-
[emorpatu4ecKix xapakTepUCTUIK, MOTUBALWW, UCTOYHMKOB MHOPMALK, BIMSIHUS OKPYXKEHIS, OCBEAOMIEHHOCTY O fOHOPCTBE KOCTHOMO MO3ra 1 FOTOBHOCTU
K floHaumn. YCTaHOBNEHO, HTO Monogdple ntogn 18-36 net (n = 1860) valLle BcTynatoT B PefeparibHbii pErmcTp Hepesd HethopmasbHble KaHasbl, Takme Kak akUum Ha
pabote/yqebe (n = 843; 27,2%), pecnoHaeHTbl cTapLue 37 neT (n = 1240) npennovmTaoT MeaMLMHCKME opraHnaaumn (n = 1590; 51,3%). XKeHLLWHbI COCTaBNAoT
60MbLUMHCTBO NOTEeHLMasbHbIX AOHOPOB (N = 2304; 74,3%), ocoberHo B Mockse (n = 1650; 74,5%), B pernoHax 0TMevaeTcs 6onee BblcoKast pacnpoCTpaHeHHOCTb
MndgoB (n = 1646; 53,1%,). MNMonydeHHble pesynsTaTbl NoAYePKMBAIOT HEOOXOANMOCTb AN EEPEHLIMPOBAHHOIO NOAXOAa B MHOPMALMOHHOM NOUTUKE, YTO
NMO3BOMUT MOBbICUTb 3(HEKTVBHOCTL OHOPCKOrO ABVKEHNS B MacluTabax cTpaHbl. KnodeBor (hakTop MacluTabupoBaHus aTo paboTbl — NapTHEPCTBO
C KOMMEPYECKMMI N1aboPaTOPUSIMK, KOTOPOE 3HAUUTENBHO PACLLMPSET PEKPYTUHIOBYIO CeTb PefepanbHOro peructpa v obecneHvsaeT yaobHble yCnoBsus ans
BCTYM/EHNS JOHOPOB.

KntoueBble cnoBa: OHOPCTBO, KOCTHbIA MO3T, FEMOMO3TUHECKME CTBOSOBbIE KNETKW, TpaHcnnaHTaums, TKM, TTCK, ®eaeparnbHbiii perycTp AOHOPOB KOCTHOMO Mo3ra

BKﬂa,D, aBTOPOB: M. A. E>yTyHLL — nnaHrpoBaHne nccnenoBaHns, aHasima NnTepaTypbl, PEKPYTUHT NOTEHUMasIbHbIX JOHOPOB KOCTHOIo Mo3ra, B3aI/IMO,D,eI7ICTBI/Ie C
MeOnUVHCKMIK opraHm3aumnsaMmn, CTaTUCTUHECKUIA aHanmn3, NoAroToBKa pyKonucu, KA. ,DJO)KI/IHa — aHanma nmTeparypbl, C60p, aHanmM3 1 nHTepnpeTauna aaHHbIX,
PEKPYTUHI NoTeHUalibHbIX AOHOPOB KOCTHOIO Moa3ra, BSaVIMO,CLeVICTBVIe C MeONUVHCKUMIK opraHmn3auysaMi; E. C. HI/ICbaTOBa — nNaHnpoBaHne nccrnenoBaHns,
aHanmMa nuTepartypbl, PEKPYTUHI NoTeHU anbHbIX OHOPOB KOCTHOIMO MO3ra, T Mypap,ﬂH — nnaHnpoBaHne nccnenoBaHnda, aHaama nntepartypsbl, aHams n
VHTEPNpeTauns oaHHbIX, BSaI/IMO,CLeVICTBVIe C MEOULIMHCKMU OpraHn3aumsamu, CTaTUCTUHECKUIA aHaN3, noaroToBKka pyKonvmcu.
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Bone marrow and peripheral blood hematopoietic stem cell
transplant (BMT/HSCT) represents a high-tech treatment
method. It is used for a broad range of disorders, including
hematologic malignancies, immunodeficiency, and hereditary
metabolic disorders [1]. The method is based on substitution of
the recipient’s abnormal hematopoiesis through administration
of hematopoietic stem cells obtained either from the patient
him/herself (autologous HSCT), or from the donor (allogeneic
HSCT) [2]. In turn, allogeneic HSCT is classified into procedures
involving cells obtained from the HLA-identical related donors,
haploidentical related donors, and unrelated bone marrow
donors showing acceptable compatibility. Historically, the first
successful allogeneic HSCT from the HLA-matched related
donor (sister) was performed by R. A. Good in 1968 in the USA
in a 5-month-old boy with primary immunodeficiency, while
the first successful allogeneic HSCT from the HLA-matched
unrelated donor was performed by E. D. Thomas in a 5-year-
old child with severe combined immunodeficiency in 1973, also
in the USA. In Russia, such intervention was first performed
in 1985, and the first pediatric HSCT from the related donor
was performed in 1991 by B. V. Afanasyev: a 5-year-old boy
with acute lymphoblastic leukemia was the recipient, and his
brother was a donor. In recent years, more than 2000 HSCT
procedures are annually performed in the country, and the rate
of allogeneic procedures is growing steadily (in 2023 it was
above 1000 cases) [3].

[t should be noted, that the bone marrow donor registry
represents a key element of the allogeneic HSCT system. In
2014, a unified Bone Marrow Donor Search (BMDS) database
was created in Russia at the Pavlov First Saint Petersburg
State Medical University. In 2022, the Federal Registry of the
Bone Marrow and Hematopoietic Stem Cell Donors, Donor
Bone Marrow and Hematopoietic Stem Cells, Bone Marrow
and Hematopoietic Stem Cell Recipients (Federal Registry) was
formed, and the Federal Medical Biological Agency was made
the Registry operator [4]. Today, it contains about 470,000
records of potential bone marrow donors (potential donors),
among them 312,000 are available for search. However, it is
necessary to expand the Federal Registry to 1 million people in
order to ensure effective selection of potential donors for 80%
of patients [5].

It is important to note that the processes ensuring the bone
marrow donation are funded from the state budget (HLA typing,
medical examination of bone marrow donors, bone marrow
donation, transfer of bone marrow donors).

Despite the development of infrastructure, including
establishing the recruiting centers (RCs) at blood service
facilities and other healthcare institutions, there are still a
number of systemic problems. Only 35% of the population are
ready to become the bone marrow donors, which is due to
low awareness and high rate of myths about the procedure [6].
Thus, 47% of Russians believe that bone marrow donation is
a health hazard, and 60% expect painful sensations. Limited
access to the recruiting centers represents one more barrier:
there are no such centers in nine constituent entities, and in the
large constituent entities these are far from sufficient [7]. That
produces essential difficulties for potential donors, limiting their
access to the RCs and forcing them to travel long distances
for biomaterial (venous blood or buccal epithelium) sampling,
which can be a barrier to join the Federal Registry. Thus, further
development of the Federal Registry requires both proactive
media policy and expansion of infrastructure.

The study aimed to identify the key factors that influence
the person’s readiness for the bone marrow donation and
the differences in motivational factors that influence entry into

the Federal Bone Marrow Donor Registry depending on the
respondent’s gender, age, and personal experience, including
the impact of the rate of myths, trust in professionals, and the
Federal Registry infrastructure.

METHODS

The study was conducted in October-November 2024 using
the online questionnaire survey. A total of 6900 potential bone
marrow donors registered in the Federal Bone Marrow Donor
Registry at the time of the survey recruited by the Pirogov
University were invited to take part in the study. An online
questionnaire was sent to potential donors via e-mail and
messengers using the contact data specified when joining
the Federal Registry. Among the potential donors invited to
take part in the study, 4664 (67.6%) were females and 2236
(32.4%) were males; the median age was 29.0 years (23-36).
A total of 3100 respondents registered in the Federal Bone
Marrow Donor Registry, who were recruited by the Pirogov
University and filled the questionnaire posted on the Google
Forms platform (Google LLC, USA), took part in the survey.
The questionnaire comprised 24 mandatory questions aimed
at investigating socio-demographic characteristics, motivation,
sources of information, influence of the environment, awareness
of bone marrow donation, and readiness to donate (Appendix).

The results of the respondent questionnaire survey results
were process by conducting statistical analysis using the
StatTech 4.8.3 software (StatTech, Russia).

The quantitative indicators were tested for normality using
the Kolmogorov—Smirnov test. The non-normally distributed
data are presented as the median and quartiles (Me [Q,—Q,] —
interquartile range (IQR)), categorical variables are presented
as absolute and relative rates (n, %) with the 95% confidence
interval (95% Cl), the Clopper—Pearson interval. Comparison
of two independent groups based on the quantitative trait
(when the distribution was non-normal) was performed using
the Mann-Whitney U test. Comparison of percentages in four-
field tables was performed using the Pearson’s chi-squared
test (with the expected rates = 10.0), and the odds ratio with
the 95% Cl was calculated to estimate the effect. The analysis
of multi-field tables was conducted using the Pearson’s chi-
squared test. The data were considered significant at p < 0.05.

RESULTS

The questionnaire survey conducted showed that there were
2304 (74.3%) females and 796 (25.7%) males among 3100
(100%) respondents, who completed the survey. The respodents’
median age was 31.0 years (24-37). The respondents’ median
age of joining the Federal Bone Marrow Donor Registry was
30.0 years (23-36). The largest number of respondents joined
the Federal Registry in Moscow — 2215 (71.5%), Moscow
Region — 284 (9.2%), Omsk Region — 113 (3.6%), and Saint
Petersburg — 83 (2.7%) respondents, respectively. As for other
constituent entities of the Russian Federation (61 constituent
entities), the number of the respondents, who joined the Federal
Registry, was 0.1-0.8%.

Among surveyed individuals, 2558 (82.5%) people had
heard about bone marrow donation before joining the Federal
Registry, while 542 (17.5%) people were not aware of that
previously.

Social media (information publics and channel, blogs),
information campaigns at work/school, stories told by colleagues/
friends/relatives were the main sources of information about
bone marrow donation for the respondents. When estimating
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M Social media (publics, channels, blogs)
[ Information campaigns at work/school
¥ Internet (websites)
Stories told by colleagues/friends/relatives/ acquaintances
M lliness of the loved one/relative/acquaintance
Bl TV (including radio)

Il Other

M Reliable, comprehensible information is enough

[l Reliable information is enough, but not all aspects
are clear

[ There were doubts about the information reliability
and/or sufficiency

Fig. 1. Channels of information about the Federal Registry: 1 — primary source of information, 2 — completeness and reliability of information, clarity of presentation

reliability of open-source information, 1523 (49.1%) people
believed that the information obtained was sufficient and
reliable, while 434 (14.0%) expressed doubts about reliability of
the information provided (Fig. 1).

Less that a half of the respondents, 1258 (40.6%), knew
about the myths related to bone marrow donation, while
1122 (36.2 %) encountered such myths personally. The most
common myths were as follows: “The procedure is a health
hazard”, “The bone marrow is collected from the spine or spinal
cord”, and “The procedure is very painful” (Fig. 2).

The vast majority of the respondents, 2551 (82.3%), got
all the questions about bone marrow donation answered
when consulting the Federal Registry expert. In 740 (23.9%)
respondents, it was the specialist’s advice that helped make
the decision to join the Federal Registry (Fig. 3).

&

B

M The procedure is a health hazard

[l The bone marrow is collected from the spine or spinal cord
[ The procedure is very painful

The procedure is associated with high risk of fatality
or disability

[l The procedure can result in hematologic malignancies or
immunodeficiency

Il Long recovery is required after the procedure

[l Other

The main reasons for joining the Federal Registry were
as follows: willingness to health the patients in need of HSCT
(2332 people; 75.2%); aspiration to be involved in socially
significant activities (666 people; 21.5%). A total of 2273
respondents (73.3%) expressed their willingness to donate
bone marrow immediately. Another 623 (20.1%) would like to
discuss the issue with their loved ones, but would make the
decision independently (Fig. 4).

According to the survey results, only 1175 people (37.9%)
received support from their families. Relatives of the majority of
the respondents are not registered in the Federal Registry (Fig. 5).

Awareness of the disorders, for which bone marrow
transplant is used, is as follows: 2420 people (78.1%) know
about these disorders; 2701 respondents (87.1%) have
knowledge about the HSCT procedure itself.

oD

B No, | have never encountered this

B Yes, | have encountered this, but | managed to get rid of myths
after reading the open-source information

[ VYes, | have encountered this, but | managed to get rid of myths
after talking to the Federal Registry employee

Fig. 2. Myths about bone marrow donation: 1 — the most common myths about bone marrow donation, 2 — experiences in addressing bone marrow donation myths

and counterstrategies
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B Yes, after this | joined the Registry

B Yes, but | joined the Registry later, after thinking over the
information obtained

[ No, I still had questions, so | turned to other sources of information,

and joined the Registry after getting familiar with these

[l No, | had made a positive decision earlier

B Yes, this contributed

¥ No, I made a positive decision after reviewing information
from other sources

Yes, but | joined the Registry later, after discussing the information

obtained with fellow men

Fig. 3. Consulting the Federal Registry specialist: 1 — potential donors’ satisfaction with counseling, 2 — influence on making the decision to join the Federal Registry

As for the sites for joining the Federal Registry, 2638 people
(85.1%) did it in their settlements. In 1445 (46.6%) people, the
most popular places were commercial partner laboratories of
the Pirogov University (Citylab, Russia; KDL Domodedovo-Test,
Russia). When assessing convenience of the facilities, where
the respondents successfully joined the Federal Registry, 2515
people (81.1%) reported that they were satisfied with the facility
location and working hours (Fig. 6).

The feedback on the biological sample receipt in the
laboratory and on entering the HLA typing results in the Federal
Registry is important for 3025 (97.6%) respondents.

DISCUSSION

The analysis conducted revealed some patterns and trends.
Thus, we managed to find out that the respondents under the
age of 37 years 27.2% more often joined the Federal Bone
Marrow Donor Registry during the donor events at work or in
educational institutions. The study participants aged 37-50
years preferred (in 51.3% of cases) joining the Federal
Registry at medical laboratories and blood service institutions
(o < 0.001).

1103

[ The desire to help patients in need of bone
marrow transplant

[l The desire to be part of something that is beneficial

[ Bone marrow transplant saved
a relative/friend/acquaintance

The decision was unconscious and/or unmotivated

[l The desire to get universal praise and approval

Analysis of the sources of information showed the
strongly marked age-related specifics (p = 0.048): the youth
gets information primarily from the social media (974 people;
31.4%), friends’ stories (428 people; 13,8%) and websites (564
people; 18.2%), while people over the age of 37 years trust TV
(257 people; 8.3%), official information campaigns (887 people;
28.6%), and medical sources (282 people; 9.1%) more. We
revealed weak support of making the decision to join the Federal
Registry from loved ones and relatives (1230 people; 39.7%),
as well as their low involvement in bone marrow donation: in
2769 (89.3%), their loved ones and relatives are not registered
in the Federal Registry.

The structure of motivation also has some age-related
features (p = 0.013): the youth is characterized by the desire
to help (2117 people; 68.3%) and social activity (787 people;
25.4%), while the older generation is guided by personal
experience (270 people; 8.7%) and a conscious choice
(1897 people; 61.2%). The gender-based analysis revealed
greater willingness to donate in males (607 people out of
796; 76.3%) compared to females (1588 people out of 2304;
68.9%). Moreover, young people often agree immediately
(1365 people out of 1860; 73.1%), while people over the

0.4 01

[ 1 will definitely agree to donate

B 1 will discuss it with loved ones, but will make the decision on my own

[ My health status has changed, but | will agree
to donate after assessment

| will refuse to donate (other reasons)

B | would refuse to donate, if my loved ones are against it

Fig. 4. Motivation to donate bone marrow: 1 — primary motivation to join the Federal Registry, 2 — readiness to donate bone marrow immediately
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M | did not discuss this with relatives
M Relatives were supportive

[ Relatives were not supportive

B No, they are not registered
B Ves, some of them are registered

[ No, they are not registered due to age limitations

No, they are not registered due to the fact of having
contraindications

Fig. 5. Support of relatives and their involvement in bone marrow donation: 1 — discussing the plan to join the Federal Registry, 2 — relatives’ status in the Federal

Registry

age of 37 years need further discussion (786 people out of
1240; 63.4%).

The study has cofirmed a significant influence of myths on
decision making (p = 0.047): among 1205 respondents, who
had faced those, a total of 172 probable refusals of donation
in the future (14.3%) were reported, while only 59 probable
refusals (3.1%) were reported among 1895 respondents, who
encountered no myths. The youth faces myths more often
(792 people out of 1860; 42.6%), than the older generation
(369 people out of 1240; 29.8%), and the highest rate of myths
is reported for the regions (1646 cases out of 3100; 53.1%) vs.
1004 cases (32.4%) in large cities.

The region and gender-based analysis revealed predominance
of females among potential donors in all the regions (2201-2449
people; 71.0-79.0%), with maximum rate in Moscow (1650
females among 2215 donors; 74.5%) and minimum rate in
the regions (158-180 females per region, 51.0-58.0%). These
data emphasize the need to develop differentiated approaches
to information work and donor movement arrangement
considering the identified age, gender, and regional features.

\

M At the commercial partner laboratory
Citylab/KDL

B At work/school during whole
blood sampling

[ At the Blood Center/Blood Transfusion Center during

whole blood sampling

At work/school — joined the Federal Registry only

Fig. 6. Sites most convenient for joining the Federal Registry
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CONCLUSIONS

Thefindings conclusively demonstrate the need for a comprehensive
differentiated approach to the development of the Federal
Bone Marrow Donor Registry. The data analysis has shown
considerable variability of motivation, information channels, and
the factors affecting making the decision to join the Federal
Registry across varios socio-demographic groups. According
to the data, 46.6% of potential donors joined the Federal
Registry via commercial partner laboratories of the Pirogov
University, while only 11.1% did it in blood service facilities,
which confirms the important role of the commercial partner
laboratory participation in the Federal Registry development.
Such situation results from significant representation of the
networks of medical offices of commercial laboratories in both
central large cities, where there are blood service institutions,
and in the towns with no donor infrastructure, as well as from
convenient working hours (most often from 8:00 to 20:00,
including weekends). This is especially important for the core
audience — young adults (students, employees), whose

[l At the Blood Center/Blood Transfusion Center — joined
the Federal Registry only

B At the conference/exhibition

M In the city park
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training or work schedule coincides with the schedule of
blood service facilities. Thus, commercial partner laboratories
significantly improve accessibility of joining the Federal Registry
due to offered convenient terms: schedule and geographical
proximity. The study confirms critical importance of the
information campaign personalization considering age-and-
gender features and regional specifics. Taking into account the
influence of relatives on making the decision to join the Federal
Registry, special attention should be paid to information work
with the older audience, i.e. the young adults’ parents, on
whom the existing myths and misconceptions of bone marrow
donation resulting in the refusal to join the Federal Registry or
donate bone marrow to recipients upon receiving the request
from the transplant center, are projected. Optimization of the
information system and arrangement of bone marrow donation
popularization require the development of the multidimensional
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