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Introduction

Since the first public umbilical cord blood (UCB)
bank was founded at the New York Blood Center in the
early 1990s [1], UCB banking has spread rapidly across the
world [2]. According to World Marrow Donor Association
[3], there are currently more than 790,000 frozen UCB
units held in more than 160 public UCB banks worldwide.

There are also more than 220 private UCB banks
worldwide holding 4 to 5 million samples [4]. Whereas
public UCB banks operate at national level only, private
UCB banks often operate internationally. Unlike public
banks, which mainly store UCB, many private banks also
collect and store UCT [5]. Public UCB banks procure,
process, test, store, and release blood samples donated
for allogeneic use at no cost to the donating parents,
while private UCB banks charge a fee to collect, process,
and store an infant's UCB and/or UCT for autologous or
allogeneic family use [5]. There are also other models,
such as family-managed or hybrid public-private banking.
The hybrid model aims to merge the potential of public-
sector allogeneic storage with the potential application
of autologous storage in specific fields of regenerative
medicine [6]. Moreover, Hauskeller and Beltrame [2]
demonstrated that the interplay of technical, ethical,
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BACKGROUND: Umbilical Cord Blood (UCB) stem cells are a non-invasive, effective alternative source of
hematopoietic stem cells for the treatment of a variety of diseases.

AIM: The aim of the study was to research knowledge, awareness, and attitudes of the general public and health
professionals regarding the UCB storage.

MATERIALS AND METHODS: A cross-sectional study was conducted with an online survey (n = 408) using the
snowball method.

RESULTS: A majority of respondents declared that they were not aware of UCB banking; however, people with
an academic background in healthcare have a greater awareness of UCB banking. A subjective assessment
found that their knowledge of UCB banking is better than that of non-professionals, however, they exhibited better
knowledge and understanding of UCB use and banking in only a few aspects. People with an academic background
in healthcare have a more polarized attitude toward cord blood banking and a higher percentage are unwilling to pay
for UCB banking services. However, their preferences regarding public/private UCB banking do not differ significantly
from those of non-professionals.

CONCLUSION: Here, we show that there is not much difference between the laic and professional categories in
terms of knowledge about the specific purpose and characteristics of UCB storage.

economic, and logistical considerations, together with
the performative role of regulations and the agency of
institutional and corporate actors involved produces
hybrid configurations of the networks in which UCB
circulates. Motives for donating UCB to public UCB
banks or for storing tissues in private UCB banks differ
and can be influenced by health workers, the media, and
other sources of information. An understanding of the
attitudes of different segments of the population toward
UCB banking can be useful for launching a targeted
promotion of UCB donation and biobanking services and
for expanding knowledge of its applications.

Awareness of UCB banking by parents and
especially by women, who are the main decision makers
regarding UCB donation and storage, is crucial to making
a reasonable choice about UCB storage [7]. A review of
UCB awareness studies found contradictory findings [8].
Anumber of studies reported a high level of awareness of
UCB banking among women [9], [10], [11], while others
reported a low level of awareness [7], [12], [13]. Further,
knowledge and awareness of UCB banking among
health professionals were relatively low [5], [14]
despite these health professionals being identified by
expectant parents as their preferred, key sources of
information [5]. There are no consensus findings on the
distribution of sources of knowledge regarding UCB.
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Katz et al. [7] found that a high proportion of women in
five European countries (France, Germany, Italy, Spain,
and the UK) received their information from midwives
and obstetricians. On the other hand, Matijevic and
Erjavec [10] found that the main source of information
for pregnant women in Croatia was the media, while
only a small percentage of pregnant women received
their information from their gynecologist and none from
other maternity staff members.

Preference studies on UCB storage are rare.
According to Peberdy et al. [5], [8], most of the current
studies were focused on professionals, donors, pregnant
women, or potential parents. There are only a few
studies involving general public [9], [13]. The majority of
studies reported that personal characteristics, such as
age and education, did not matter when evaluating UCB
banking. However, Karagiorgou et al. [9] found not only
that the majority of randomly selected Greek citizens
preferred private to public UCB banks but also that
women were more willing to choose a public UCB bank
than men. Men were more likely to choose a private
bank, regardless of other socio-demographic factors,
arguing that UCB would be stored better in a private
bank [9]. In addition to altruism, the main reason for
donating to public banks was the high costs of private
banking [11], [15]. This indirectly shows that ability or
willingness to pay is also an important factor in deciding
about UCB storage even though no study to date has
investigated willingness to pay for UCB storage.

Despite the importance of investigating
people’s awareness and opinions of autologous UCB
banking, we know remarkably little about preferences
regarding UCB storage. The decision to use biobanking
services or UCB donations depends to a large extent
on the perception of the prospects for UCB stem-cell
treatment technologies in future, which the reviewed
publications did not examine. The investigation of
awareness, opinions, knowledge, and preferences
regarding UCB storage in Slovenia among health-care
professionals and general population in reproductive
period is interesting because this country has among the
highest rates of reported cellular and engineered tissue
therapies per capita [16]. In this Eastern European
country with high cell therapy rates and a highly
developed system of public and private UCB banking
providers, high levels of awareness and knowledge of
this topic might be expected.

The aim of this study was to analyze knowledge,
awareness, and attitudes of the general public and
health professionals regarding the UCB storage.

Methods

A cross-sectional study applying questionnaire
exploring knowledge and awareness of and

attitudes toward UCB storage was used to identify
opinions on the storage of UCB in Slovenia. A non-
discriminative snowball sampling used in similar
studies [17], [18], [19]. The goal of the survey was to
reach those segments of the wider population for which
cord blood biobanking should be of interest due to their
demographic characteristics (mainly general population
in reproductive period) or professional interest
(health professionals or individuals with an academic
background in health sciences and medicine). The
initial group of citizens with a high reproductive capacity,
as a demographic group that is expected to be well
informed about UCB banking, was approached through
the main web portal for expecting parents (Nosecka.si)
and through the personal contacts of project members.
Health professionals working in different sectors of the
health system and students of health sciences and
medicine were approached through personal contacts.
Both categories were asked to share the link with their
colleagues. Participants were asked to complete a self-
administrated, structured electronic questionnaire in
Slovene language.

Out of 762 respondents 408 met eligibility
criteria (non-professionals: General population in
reproductive period [18—44 years] or having child;
professionals: people with education in health sciences).
Answers from respondents whose demographic
characteristics did not fit the target groups (no education
in health sciences and not in the reproductive period
[18—44 years] and without children) were eliminated. In
the first group (non-professionals), respondents whose
demographic characteristics defined them as potential
parents or young parents but without an educational
background in health sciences were included for
further analysis. In the second group (professionals),
respondents with an educational background in health
sciences or with professional experience in the health
sector were included in the study.

The anonymous and self-completed
questionnaire consisted of 16 questions to obtain
the following information: (1) Socio-demographic
characteristics of respondents (age, sex, level
of education, profession, and parental status),
(2) respondents’ awareness of UCB banks, (3) the
subjective assessment of their overall knowledge,
(4) attitudes toward UCB banking, (5) willingness to
pay, and (6) UCB banking option preferences. The
questionnaire was based on previous studies on
knowledge, awareness of, and attitudes toward UCB
and UCB banking [9], [7], [11], [15]. Respondents’
awareness of UCB banks was assessed by asking
whether the interviewees know any biobank in Slovenia
(yes/no). The subjective assessment of their overall
knowledge was measured using rating scale 1-5 (very
poor knowledge — very good knowledge). The attitude
toward UCB bank was assessed using rating scale 1-5
(absolutely refuse — absolutely accept UCB storage
and use). Willingness to pay and UCB banking option
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preferences were assessed using multiple choice
questions. Two pre-tests involving five professionals and
ten students from different programs were conducted
to ensure that the survey was worded appropriately for
cultural and professional considerations.

Data were coded and analyzed by SPSS
24.0 using descriptive statistics. Chi-square (x°)
tests were used to determine significant differences,
subjective assessments of overall knowledge attitudes
and preferences, willingness to pay according to
demographic characteristics such as gender, age,
education, children, and non-professionals/health
professionals. The reliability of the questionnaire was
tested using Cronbach’s coefficient alpha, which had a
value of 0.82, indicating that the measuring instrument
was sufficiently reliable.

Results

There were 408 respondents complying
with eligibility criteria, of which 78.7% (n = 321) were
female and 21.3% (n = 87) were male. The age of
the respondents ranged from 18 to 65 years: 67.4%
(n =275) were aged 18 to 24 years, 25.0% (102) were
aged 25 to 34 years, 3.9% (n = 16) were aged 35 to
44 years, 3.7% (n = 15) were aged 45 years or above.
More than one half (60.0%, n = 245) of the respondents
had secondary school education while 30.9% (n = 126)
had a graduate or postgraduate degree 9.1% (n = 37).
The majority of respondents (79.7%; n = 325) had no
children, 16.2% (n = 66) had one or more children, and
4.2% (n = 17) were expecting a child.

Awareness

Only a good quarter of respondents (28.4%,
n = 116) were aware of UCB banking. Their main sources
of information were digital media (Internet, social media,
forums ...) (21%) and lectures in schools and university
faculties (21%), followed by medical health professionals
(15%), seminars and other forms of professional education
(14%), leaflets (9%), relatives and friends (6%), professional
colleagues (6%), and the media (print, TV, radio) (6%). There
was a significant difference between categories regarding
information obtained through the media (p = 0.008), where
most non-professionals (66.7%) claimed to have obtained
useful information from the mass media rather than from
health professionals (33.3%). More health professionals
than non-professionals obtained useful information from
faculties (65.2% and 34.8%, respectively, p = 0.006) and
from coworkers (p = 0.001). Notably, 63.9% of health
professionals and 36.1% of non-professionals got useful
information on UCB banking from colleagues. In all other
sources of information, the Chi-square test did not reveal
differences between these two categories of participants.

The categories of age, children, education,
and non-professionals/professionals demonstrated
significant differences regarding awareness of UCB bio
banking options in Slovenia in different demographic
groups. Most young people under the age of 25 years
reported not knowing any Slovenian UCB bank (81.5%),
the awareness was better at higher age groups. Among
demographic groups with different levels of education,
the percentage of those who knew a Slovenian
UCB bank was highest among respondents with a
postgraduate degree (70.3%). According to the parent
status, the highest percentage of respondents that
knew a Slovenian UCB bank had one or more children
(60.6%). The percentage of health professionals who
knew a Slovenian USB bank was higher (62.9%) than
that of the non-professionals, as shown in Table 1.

Table 1: Awareness about umbilical cord blood banking in
Slovenia (n = 408)

Category % (n) X p-values
Yes No

Age
18-24 18.5% (51) 81.5% (224) 46.5 0.001
25-34 44.1% (45) 55.9% (57)
35-44 56.3% (9) 43.7% (7)
45-65 73.3% (11) 26.7% (4)

Gender
Female 29.9% (96) 70.1% (225) 1.6 0.160
Male 23.0% (20) 77.0% (67)

Level of education
Secondary school 15.3% (38) 84.7% (207) 62.1 0.001
Graduate degree 41.3% (52) 58.7% (74)
Postgraduate degree 70.3% (26) 29.7% (11)

Children
None 20.3 (66) 79.7% (259) 51.8 0.001
1 or more children 60.6% (40) 39.4% (26)
Expecting a child 58.8% (10) 41.2% (7)

Health education
Non-professionals 23.3% (77) 77.7% (269) 42.7 0.001
Health professionals 62.9% (39) 37.1% (23)

The self-assessment of overall knowledge of
UCB banking was low, with a majority (56%, n = 228)
subjectively assessing their level of knowledge as
very low or low, and only 18% (n = 73) assessing it as
good or very good. There were significant differences
in the subjective assessment of knowledge between
the categories of age, children, and education.
Young people mostly assessed their knowledge as
very low (29.1%) while other respondents regarded
it as average, as shown in Table 2. Respondents
with a secondary education mostly assessed their
knowledge as very low (29.8%), others as average.
In the education category, the figure was highest for
respondents from the postgraduate degree subgroup.
Significantly more respondents with one or more
children (74.2%) assessed their knowledge as
average or higher, compared to respondents without
children or expecting a child. Health professionals
mainly assessed their knowledge as average (30.6%),
whereas non-professionals assessed their knowledge
as low.

Knowledge of UCB banking

To assess knowledge of UCB banking, we
asked participants about the purpose of UCB storage,
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Table 2: Subjective assessment of the knowledge about umbilical cord blood storage (n = 408)

Category % (n) X p-values
Very low Low Average Good Very good

Age
18-24 29.1% (80) 28.0% (77) 27.6% (76) 13.5% (37) 1.8% (5) 23.90 0.001
25-34 15.7% (16) 27.5% (28) 30.3% (31) 16.7% (17) 9.8% (10)
35-44 12.5% (2) 12.5(2) 25.0% (4) 12.5% (2) 37.5% (6)
45-65 0% (0) 20.0% (3) 20.0% (3) 33.3% (5) 26.7% (4)

Gender
Female 25.9% (83) 24.3% (78) 28.3% (91) 15.0% (21) 6.5% (21) 6.6 0.237
Male 17.2% (15) 36.8% (32) 26.5% (23) 14.9% (13) 4.6% (4)

Level of education
Secondary school 29.8% (73) 28.6% (70) 27.3 (67) 12.3 (30) 2.0(5) 55.42 0.001
Graduate degree 17.5% (22) 26.2% (33) 31.0 (39) 18.2% (23) 7.1% (9)
Postgraduate degree 8.1% (3) 18.9% (7) 21.6 (8) 29.7% (11) 20.00

Children
None 27.7% (90) 28.6% (93) 27.1% (88) 13.8% (45) 2.8% (9) 45.7 0.001
1 or more children 7.6% (5) 18.2% (12) 31.8% (21) 21.2% (14) 21.2% (14)
Expecting a child 17.6 (3) 29.4% (5) 29.4% (5) 11.8% (2) 11.8% (2)

Health education
Non-professionals 26.3% (91) 28.0% (97) 27.5% (96) 14.7% (51) 3.5% (12) 324 0.001

Health professionals 11.3% (7) 21.0% (13)

30.6% (19)

16.1% (10) 21.0% (13)

the shelf life of stored UCB and whether the procedure
of UCB collection after delivery might be dangerous for
the mother.

The following were offered as options for the
purpose of UCB storage: The potential use of UCB
is cloning; treatment of leukemia and other similar
diseases; transfusion; treatment of gene diseases;
regenerative medicine; and rejuvenation. For each
option, participants chose one of the following
answers: Definitely not; probably not; probably yes;
and definitely yes. There was no significant difference
in knowledge between the categories of age, gender,
level of education and parental status, as tested with
Chi-square. There was a significant difference between
the non-professionals and health professionals’
categories regarding the storage of UCB for potential
cloning (p = 0.029), where health professionals
were more confident that cloning is not the purpose
of UCB storage (63.9%) than non-professionals
(50.4%). Furthermore, health professionals were more
confident that UCB is stored for the potential treatment
of leukemia or other similar diseases (62%) than non-
professionals (47.9%) (p = 0.040). In all other claims,
the Chi-square test did not reveal differences between
these two categories.

The assessment of knowledge about shelf
life offered two options, namely, that UCB can be
stored for an unlimited time or that stem cells quality
decreases with time. Respondents mainly believed
that storage time for UCB is not unlimited (73.7%) and
that stem cells lose quality with time (69.9%). There
was no significant difference between the categories of
age, gender, level of education, health education, and
parental status.

There was also no difference in opinion
regarding the dangers of the UCB collection
procedure between the categories of age, gender,
level of education, health education, and parental
status. It should be noted that 89.7% of the surveyed
participants stated that the procedure does not
represent a danger for either mother or child; the
percentage of health professionals (91.6%) opting for

this answer was only slightly higher than that of non-
professionals (88.4%).

Attitudes toward UCB banking

More than one half of the respondents (54.7%)
absolutely accepted UCB banking as a relevant service,
22.0% accepted the same, 19.5% had no opinion, 2.3%
refused, and 1.5% absolutely refused UCB banking
as a relevant service. The significant differences in
attitudes toward UCB banking were between the
categories of gender, education, and health education
(non-professionals/health professionals). There was
no significant difference between the categories of age
and children. Male respondents had more formulated
opinions regarding UCB banking and a higher
percentage of female respondents had no opinion
regarding this issue. More female than male respondents
absolutely accepted UCB banking. A larger number of
respondents with postgraduate education absolutely
accepted UCB banking than respondents from other
education subgroups. UCB banking was categorized
as absolutely accepted by 55.2% of non-professionals,
and the figure was even higher for health professionals
(59.6%), as shown in Table 3.

The attitude toward UCB banking was also
gauged by the respondents’ willingness to pay for the
service. Most respondents (36.7%) were prepared to
pay <EUR 1000, 16.6% would pay between EUR 1000
and EUR 2000 (24.4%), and 22.3% of respondents
were not willing to pay at all. There were significant
differences among the having children categories and
non-professionals/health  professionals’ categories
regarding their willingness to pay for UCB banking.
Most categories were prepared to pay <EUR 1000 EUR,
as shown in Table 4. The majority of the respondents
unwilling to pay had one or more children (39.4%),
followed by respondents with no children (18.5%) and
respondents expecting a child (17.6%). More than one
third of non-professionals (36.4%) were prepared to pay
<EUR 1000, while the majority of health professionals
(37.2%) were not willing to pay.
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Table 3: Attitudes toward umbilical cord blood banking (n = 408)

Category % (n) X p-values
Absolutely refuse Refuse No opinion Accept Absolutely accept

Age
18-24 1.8% (5) 2.5% (7) 18.2% (50) 22.2% (61) 55.3 (152) 124 0.410
25-34 1.0% (1) 1.0% (1) 17.6% (18) 22.5% (23) 57.9% (59)
35-44 0 0 31.3% (5) 12.5% (2) 56.2% (9)
45-65 6.7% (1) 6.7% (1) 33.3% (5) 0 53.3% (8)

Gender
Female 0.9 % (3) 1.9% (6) 21.2% (68) 19.6% (63) 56.4% (181) 11.1 0.026
Male 4.6% (4) 3.4% (3) 11.5% (68) 26.4% (23) 54.1% (47)

Educational level
Secondary school 1.2% (3) 2.9% (7) 19.7% (48) 23.7% (58) 52.7% (127) 15.8 0.045
Graduate degree 1.6% (2) 1.6% (2) 22.2% (28) 19.0% (24) 55.6% (70)
Postgraduate degree 5.4% (2) 0 5.4% (2) 10.8% (4) 78.4% (29)

Children
None 1.5% (5) 2.5% (8) 17.8% (58) 24.0% (78) 54.2% (176) 10.7 0.220
1 or more children 3.0% (2) 1.5% (1) 24.2% (16) 10.6% (7) 60.6% (40)
Expecting a child 0 0 23.5% (4) 5.9% (1) 70.6% (12)

Health education
Non-professionals 0.9% (3) 2.3% (8) 18.5% (64) 23.1% (80) 55.2% (191) 14.8 0.005
Health professionals 6.5% (4) 1.6% (1) 22.6% (14) 9.7% (6) 59.6% (37)

Table 4: Willingness to pay for umbilical cord blood banking services (n = 408)

Category % (n) X p-values

<1000€ 1000-2000€ 2000-3000€ 3000-4000€ >4000€ Not willing to pay

Age
18-24 35.6% (98) 26.9% (74) 13.8% (38) 4.7% (13) 1.5% (4) 17.5% (48) 224 0.097
25-34 34.3% (35) 23.5% (24) 12.7% (13) 2.0% (2) 2.0% (2) 25.5% (2)
35-44 37.4% (6) 6.3% (1) 6.3% (1) 0 0 50.0% (8)
45-65 33.3% (5) 13.3% (2) 0 6.7% (1) 0 46.7 (7)

Gender
Female 36.8% (118) 24.3% (78) 12.1% (39) 3.4% (11) 0.9% (3) 22.4% (72) 5.6 0.347
Male 29.9% (26) 26.5% ( 23) 14.9% (13) 5.7% (5) 3.4% (3) 19.7% (17)

Educational level
Secondary school 34.7% (85) 25.3% (62) 14.7% (36) 3.3(8) 1.6% (4) 20.4% (50) 55 0.085
Graduate degree 36.4% (46) 24.6% (31) 9.5% (12) 4.0% (5) 0.8% (1) 24.5% (31)
Postgraduate degree 35.1% (13) 21.7% (8) 10.8% (4) 8.1% (3) 2.7% (1) 21.6% (8)

Children
None 34.8% (113) 26.7% (87) 14.2% (46) 4.0 % (13) 1.8% (6) 18.5% (60) 20.2 0.027
1 or more children 33.3% (22) 18.2% (12) 6.1% (4) 3.0% (2) 0 39.4% (26)
Expecting a child 52.9% (9) 11.8% (2) 11.8% (2) 5.9% (1) 0 17.6% (3)

Health education
Non-professionals 36.4% (126) 26.4% (91) 12.4% (43) 4.0% (14) 1.7% (6) 19.1% (66) 12.2 0.035
Health professionals 29.0% (18) 16.1% (10) 14.5% (9) 3.2% (2) 0 37.2% (23)

UCB banking option preferences

When respondents were asked about
their choice between public and private banks,
more than one third (34.6%) preferred private
donations, 21.6% would recommend public storage
and almost one half of the respondents had no
opinion (43.8%). There were significant differences
between the categories of age, education, and
children. A preference for public UCB banking was
evident in younger respondents, male respondents,
respondents with secondary school education,
and respondents expecting a child. A preference
for private UCB banking was evident in older
respondents aged over 45 years, respondents with
a postgraduate education and respondents with one
or more children, as shown in Table 5.

Perception of the prospects for UCB
in future medical applications among non-
professionals and health professionals

The participants in the survey mainly think
that it is likely that stem cells will be used widely for
treatment in the next 25 years, that UCB will be routinely
stored for all children and that they will be used for the
treatment of neurological diseases and cancer, transplant
rejections, cardiac failure, and Crohn’s disease (<15% of

Table 5: Umbilical cord blood banking option preferences
(n =408)

Category % (n) X p-values
Public Private No opinion
Age
18-24 36.7% (101)  16.7% (46) 46.6% (128) 16.7 0.01
25-34 32.4% (33) 28.4% (29)  39.2% (40)
35-44 25.0% (4) 31.2% (5) 43.8% (7)
45-65 20.0% (3) 53.3% (8) 26.7% (4)
Gender
Female 33.6% (108) 23.4% (75) 43.0% (138) 2.9 0.233

Male 37.9% (33)
Educational level

Secondary school

Graduate degree

14.9% (13)  47.2% (41)

36.4% (89)
30.2% (38)

16.7% (41)
25.4% (32)

46.9% (115) 154  0.004
44.4% (56)

Postgraduate degree  37.9% (14) 40.5% (15) 21.6% (8)
Children
None 33.5% (109) 18.2% (59) 48.3% (157) 20.5 0.001

1 or more children
Expecting a child
Health education
Non-professionals
Health professionals

33.3% (22)
34.5% (141)

37.9% (25)
21.6% (88)

28.8% (19)
43.9% (179)

19.8% (68)
32.3% (20)

451% (156) 5.0  0.084
37.1% (23)

35.3% (122)
30.6% (19)

respondents definitely disagree with these statements).
Respondents see the greatest potential of cord blood
stem cells for treatment of cancer diseases: Almost
39.5% definitely agree with this statement and only 2.6%
of respondents disagree with it. Less confidence was
expressed in the potential of stem cell technologies for
the treatment of infertility and rejuvenation. However,
there was no difference in opinion about the prospects
for UCB stem cell technologies between the categories
of age, gender, level of education, health education, and
parental status.
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Discussion

An analysis of the online survey revealed no
major differences between the laic and professional
categories in terms of knowledge of the specific
purpose and characteristics of UCB storage revealed.
Health professionals were significantly more confident
that storing UCB is not intended for cloning and that
it is intended for the treatment of leukemia and other
similar diseases. However, the level of knowledge
about other purposes of UCB banking and the shelf
life of cryopreserved UCB was the same in both
groups. Furthermore, Peberdy et al. [5] identified that
there was little focus placed on health professionals’
knowledge of cord blood banking options, despite
being identified by expectant parents as their
preferred, key source of information. Other research
on parents also found that their knowledge of cord
blood use was mixed; many studies’ participants did
not correctly identify the uses [8].

There was also no significant difference
between the non-professionals and health professionals’
categories regarding knowledge of the safety of the UCB
collection procedure. A significant percentage of the
respondents stated that the UCB collection procedure
is not dangerous for the mother or a newborn. Although
this is consistent with literature, protocols emphasize
the importance of delayed cord clamping [19], which
has an influence on hematocrit and acid-base blood
parameters after delivery [20].

An analysis of also showed that almost three
quarters of the respondents had little awareness of
UCB banking. Only a few of the respondents reported
knowing at least one UCB bank. A subjective self-
assessment shows their overall knowledge of UCB
banking to be inadequate. These findings confirm other
research that reports poor knowledge of UCB banking
in general [5], [14]. Most of the respondents received
information mainly from digital media, whereas only
15% received information from health professionals.
This contrasts with the results of studies in other
European countries (France, Germany, Italy, Spain, the
UK, and Greece), where most respondents received
information from health professionals [7], [9], [11],
although similar results were found in Croatia [10].
Matijevic and Erjavec [10] assume that the inadequate
information provided by health professionals is the
consequence of a shortage of adequately educated
midwives and nurses and specific programs to educate
and inform pregnant women about UCB.

The quality of UCB and its efficacy for treatment
largely depends on the number of clonogenic cells or
CFU (colony forming units). It has been proven that
post-thaw CFU was not influenced by storage time but
was affected by some other factors [21]. Respondents
in our survey, however, believed that storage time for
UCB is not unlimited and that stem cells lose quality with

time, demonstrating a lack of knowledge among both
non-professionals and health professionals’ categories.

The higher level of awareness and the
subjective assessment of knowledge of UCB banking by
health professionals as compared to non-professionals,
on the one hand, and the relatively poor knowledge of
UCB banking in general on the other, may be explained
by the fact that health professionals acquire a better
general knowledge about UCB through their education
than through specific professional fields within the
health sector (e.g., obstetrics, transplantation).

The majority of respondents expressed a
positive attitude toward UCB banking and absolutely
accepted or accepted UCB banking as a relevant
service. However, more than one third of respondents
were prepared to pay <EUR 1000, which is below the
current rate for autologous UCB banking services, and
22.3% of respondents were not willing to pay for this
service at all. Thus, only about 40% would be willing to
pay more than EUR 1,000, which is relevant for different
bio banking services in private biobanks. The study
revealed a prevalent preference for private UCB banking,
which is in line with the findings of the Greek study [9]
but not with findings of other studies [7], [10], [11], which
identified a prevalent preference for public UCB banking.
One of the motives of parents to choose a private UCB
bank is that <1/2 of the samples donated to the public
UCB bank met the storage requirements for therapeutic
use [22]. Donating UCB to a public bank, therefore, did
not guarantee that the sample would be available for
their children or relatives if needed.

Cell therapies are becoming an important
platform technology in medicine; along with
pharmaceuticals, biologics, and medical devices,
they represent the fourth pillar of the healthcare
system [23]. Moreover, the main obstacle of cord blood
utilization for hematopoietic stem cell transplantation
(i.e., insufficiently high total stem cell numbers because
of limited cord blood volumes) seems to have been
overcome by the development of efficient procedures
for ex vivo expansion of primitive stem cells from the
CD34+ fraction of cord blood [24]. Within this concept,
UCB banking represents an important part of the
infrastructure forthe future developmentof cell therapies.
Therefore, a comprehensive educational campaign
with clear information about UCB banking aimed at
achieving a higher level of consumer awareness and
knowledge would be beneficial and should preferably
be implemented by health professionals.

It should, however, be noted that the study
focused only on certain segments of the general
population, namely, a laic population of young and
potential parents and health professionals. Future
studies may include representative samples to identify
the wider population’s awareness and opinions
regarding autologous UCB banking. The study included
health professionals as a homogeneous category with
health education. However, there may be differences in
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knowledge and attitudes between different categories
of health professionals, for example, between doctors,
nurses, or physiotherapists. The snowball sampling
method also has some methodological limitations,
as it does not allow the calculation of response rates
and the results could be biased by some psychosocial
characteristics of individuals, such as affinity to
participate in online social platforms that were not
tested.

Ethical aspects: The paper does not involve
research on human subjects. The research work is
based on a survey in which data were collected with
voluntary participation of anonymous participants and
publicly available data. The study protocol was reviewed
and approved by the Research Committee.
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