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Knowledge and attitudes among pregnant women and
maternity staff about umbilical cord blood banking

Dear Sir,
Umbilical cord blood (UCB) is a recognised and frequently

used source of stem cells for allogeneic hematopoietic transplan-
tation, not only for leukemias and lymphomas but also for bone
marrow failure syndromes, haemoglobinopathies, immunode-
ficiencies and inborn errors of metabolism (Chen et al., 2013).
Numerous studies have found the outcome after UCB transplan-
tation to be as good as, or even better, than transplantation with
stem cells from matched unrelated donors or siblings (Hwang
et al., 2007), with similar leukaemia-free survival and leukaemia
relapse (Chen et al., 2013), and lower incidence and severity
of acute and chronic graft-versus-host disease (Rodrigues et al.,
2014). However, UCB transplantation is more expensive than
matched unrelated donor or sibling transplantation, because
health care systems are obliged to compensate the cost of build-
ing up and managing UCB stem cell banks. UCB samples are
collected from the remaining placental and UCB immediately
after delivery and stored into either a public or private UCB bank.

Despite substantial technical and scientific improvements
in UCB banking and transplantation, the method has not yet
reached its full potential to follow the growing demand for
stem cells. This is partially caused by relatively small number
of UCB samples fulfilling the high-quality standards required
for storage in the Bone Marrow Donors Worldwide, mostly due
to insufficient amount or quality of stem cells obtained from
the umbilical cord. This can be improved, at least in part, by
good training of staff assigned to collect UCB immediately after
delivery. However, insufficient awareness of expectant parents
about UCB banking in general (Palten & Dudenhausen, 2010)
as well as insufficient knowledge regarding its usefulness may
be another important cause of reluctance for donating UCB due
to lack of motivation.

In order to determine the awareness, level of knowledge, atti-
tudes and information sources of pregnant women and hospital
maternity staff about UCB banking and to explore a possible
link concerning the knowledge about UCB banking between
maternity staff members directly involved in perinatal care and
pregnant women to whom they provide it, we conducted a
prospective study in two university hospitals in Zagreb, Croatia,
between November 2014 and April 2015. The study was granted
approval by the Ethics Committees of both hospitals. Two sim-
ple anonymous questionnaires were used for pregnant women
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and for hospital maternity staff (nurses, midwives, trainees and
specialists in gynaecology and obstetrics) involved in perinatal
care and in counselling of pregnant women for UCB banking.
The questions and answers are presented on Table 1. Pregnant
women were approached during their routine antenatal clinic
visit in the waiting area and offered to complete the question-
naire on site in the presence of principal investigators, while
maternity staff was approached and asked to complete the
questionnaire during routine departmental meetings. We do
not believe there is any ground for bias in this matter because
principal investigators had no contact with persons fulfilling
the questionnaires; they were present only to exclude the usage
of any additional information source for completion of the
questionnaire.

Both hospitals involved in this study offer pregnant women
the possibility of storing UCB in public or private banks. The
procedure involves completing and signing two forms concern-
ing UCB banking in the antenatal clinic prior to delivery. These
forms are then presented during delivery, and midwives in the
delivery room appropriately collect UCB. Only midwives who
have completed special training for collecting UCB are entitled
to collect UCB in both hospitals. Statistical analysis was per-
formed using STATISTICA (version 10). The normality of dis-
tribution was tested using Shapiro–Wilk W-test, while variance
homogeneity was tested using Lindman’s test prior to analysis
of correlation and between group differences. The significance
of correlation between variables was tested by 𝜒2 test. In order
to test the significance of differences between selected indepen-
dent variables, we employed Mann–Whitney U-test. Multivari-
ate logistic regression analyses were performed for the prediction
of probability of pregnant women and maternity staff knowledge
about UCB banking. The predictors included in the regression
analyses were pregnant women’s age, level of education and the
clinic where they attended antenatal visits, while for maternity
staff members they included age, avocation and the clinic where
they worked. Statistical significance was defined as P value less
than 0·05 (P < 0·05).

A total of 1000 pregnant women were approached to fulfil
the questionnaire, in which 40 decided not to do so, making
response rate of 96%, which did not vary significantly between
two hospitals. Among 120 maternity staff members approached,
105 completed the questionnaire, with the response rate being
significantly lower in Sveti Duh Hospital (73%), compared with
Merkur Hospital (99%). The median age of pregnant women was
28 (ranging 17–45) years. The highest proportion had university
education (44%), followed by high school (39%) and college
(15%), while only 2% had elementary school education. They
were mostly nulliparous (42%) or had one pregnancy in the past
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Table 1. Questions and answers of pregnant women and maternity staff about UCB banking from the questionnaire

Question Answers Pregnant women Maternity staff

Are you familiar with the possibility of UCB banking? Yes 82% 98%
No 18% 2%

Where did you get the information? Gynaecologist 6% –
Family and friends 15% 1%

Media 49% 13%
Research by myself 26% 6%

Other 4% –
School/faculty – 17%

Work – 63%
What is, according to you, the main reason for UCB

banking?
Treatment of diseases 49% –

Safeguarding my child’s health 17% –
Helping others 26% –

Storing stem cells 6% –
Scientific development 2% –

Are you familiar with UCB treatment possibilities? Yes 70% 93%
No 30% 7%

If yes, how would you describe your knowledge? Insufficient 45% 15%
Basic 50% 67%
Good 5% 18%

If yes, can you name one disease that can be treated
using UCB?

Yes No 39% 61% 81% 19%

Are you familiar with UCB research possibilities? Yes 23% 60%
No 77% 40%

Do you know public and private banks exist for banking
UCB?

Yes 70% –

No 30% –
If yes, do you know the difference between public and

private UCB banks?
Yes 22% 73%

No 78% 27%
Would you like to know more about UCB banking? Yes 94% 87%

No 6% 13%
If yes, from where would you like to get information? Media 19% 4%

Family practice doctor 15% –
Gynaecologist 52% –

Research by myself 13% 4%
Education programmes – 92%

Other 1% –
Do you support UCB banking? Yes 96% 98%

No 3% 2%
I do not know 1% –

Are you planning to store UCB after delivery? Yes 46% –
No 47% –

I do not know 7% –
Why? I do not support it 1% –

Insufficient information 30% –
Treatment of my child 26% –
Too much paperwork 2% –

To help others 27% –
For science advancement 7% –

Too expensive 5% –
Other 2% –

Do you know whom to address in case you wish to store
UCB?

Yes 39% –

No 61% –
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Table 1. Continued

Question Answers Pregnant women Maternity staff

If possible, would you store or recommend storing UCB
banking?

Yes – 96%

No – 4%
Do you think you have sufficient knowledge about UCB

banking to inform patients about this topic?
Yes, I know a lot – 5%

I need more information – 62%
I do not know enough – 33%

How would you describe patients’ knowledge about
UCB banking?

Insufficient – 44%

Sufficient – 27%
Good – 29%

Very good – 0%
Excellent – 0%

Do you think pregnant women should be educated
about UCB banking?

Yes – 100%

No – 0%
If yes, who do you think should provide information to

them?
Media – 8%

Antenatal pregnancy classes – 39%
Family practice doctor – 14%

Gynaecologist – 33%
Research by themselves – 6%

(38%). The median age of hospital staff was 40 (range 18–63)
years, and 45% were doctors, 40% were midwives or nurses with
high school education and 15% were midwives or nurses with
college education.

Table 1 summarises the questions and distribution of answers
obtained about UCB banking. The knowledge of pregnant
women about UCB banking increased with age, level of educa-
tion and duration of pregnancy (P< 0·05 for all comparisons).
The results of multivariate logistic regression suggest that older
age and higher level of education are associated with increased
knowledge of pregnant women about UCB banking. Knowledge
was determined with analysis of answers to three questions
(treatment, illnesses and banking options). Odds ratio (OR)
for age regarding treatment was 1·034, for illness 1·038 and for
banking option 1·012 (P < 0·001). OR for education level was
2·040 for treatment, 2·067 for illness and 2·802 for banking
option (P < 0·001). These differences were not seen among
maternity staff members involved in perinatal care (P > 0·05 for
all comparisons).

The age of pregnant women is directly proportional to their
knowledge about UCB banking. In the multivariate model, we
estimated that a 5-year increase in age would increase the prob-
ability for knowing about treatment options for 17%, about cur-
able diseases for 19% and about different banking options for 6%
of staff.

Our results show that pregnant women in the city of Zagreb,
Croatia, are well aware of UCB banking. However, they are not

well informed, and are aware about their insufficient knowl-
edge regarding therapeutic and scientific possibilities of UCB.
Although a great majority of women declared to be familiar
with UCB treatment possibilities, they are unaware of prac-
tical information. This lack of knowledge is consistent with
other studies such as the one conducted by Karagiorgou et al.
(2014), in which less than half of all participants knew about
UCB, and the study by Perlow (2006) who showed that 74% of
pregnant women in Phoenix, Arizona, described themselves as
‘minimally informed’. Furthermore, in a survey in Berlin (Pal-
ten & Dudenhausen, 2010) also showed women to be poorly
informed about UCB banking. The observed relation between
age, level of education and duration of pregnancy presumably
reflects exposure of older women or more educated women
to encounter information about UCB banking, while women
closer to their delivery date may be more interested and read
more about UCB. The main sources of information for preg-
nant women in our study were media, while only 6% of preg-
nant women obtained information from their gynaecologist.
This distribution of sources of knowledge about UCB differed
from a multinational study conducted in five European coun-
tries (France, Germany, Italy, Spain and the UK) where a signifi-
cantly higher proportion of women (21%) were informed about
UCB banking by midwives and obstetricians (Katz et al., 2011).
Furthermore, in Greece 36·6% (Karagiorgou et al., 2014) and
in Italy 42% (Screnci et al., 2012) of pregnant women received
information from their gynaecologist or obstetricians. Inter-
estingly, none of the pregnant women included in our study

© 2016 British Blood Transfusion Society Transfusion Medicine, 2016



4 Letter to the Editor

claimed that other maternity staff members involved in peri-
natal care rather than a gynaecologist (trainee or specialist)
informed or educated them about UCB banking. This reflects
the present situation with mid-grade maternity staff in Croa-
tia, where only a small proportion of midwives have college
or university education, making them motivated and poten-
tially involved in pregnancy counselling and management in
addition to lack of specific programmes to educate and inform
pregnant women about UCB. This passive approach of mid-
wives in Croatia also extends to some other aspects of preg-
nancy and childcare and should be addressed and changed in
the future. We also suggest that the distribution of informa-
tion sources found in this survey results in high public aware-
ness about UCB banking, but insufficient knowledge about its
clear benefits. A well-planned public campaign concerning UCB
banking should be designed and conducted based on a con-
cept that the media only make public aware about UCB bank-
ing, while well-trained perinatal personal give right and detailed
information about it.

Maternity staff members involved in perinatal care in this
study were found to be adequately informed about UCB bank-
ing; a great majority of them knew conditions potentially treat-
able with UCB and knew the differences between private and
public banks. These results are more encouraging than the results
from a similar research conducted by Walker and colleagues,
in which 49% of obstetricians indicated they had insufficient
knowledge about UCB donation to effectively answer patients’
questions (Walker et al., 2012). However, almost two-thirds
of maternity staff members would like additional information
about this topic and it is also important for family doctors to have
knowledge about UCB as they can communicate this informa-
tion to prospective parents. According to a recently published
study, providing basic information to expecting parents makes
them more prone to deciding whether or not to donate UCB (Jor-
dens et al., 2014). A vast majority of staff members in this study
would store or recommend storing UCB if feasible and abso-
lutely prefer public banking, revealing a strong altruistic feature
of health care providers.

Half of all pregnant women from this study planned to store
UCB in current pregnancy, but only a quarter of them knew
whom to approach for UCB banking. Therefore, the information
they have is insufficient and there is a need for more and better
quality information, not only nationally but also locally, with
each hospital providing basic information for their own patients.
Our results revealed a preference of voluntary donation, but
one-third of pregnant women opted for a private one. The other
half of pregnant women who were not planning UCB banking in

this pregnancy most often stated insufficient knowledge and too
much paperwork as their primary reasons.

The strength of this study is its sample size and the two clinical
hospitals that are partly representative of the population of the
city of Zagreb, but on the other hand cannot be regarded as
a good representative of Croatian general population. This is
a weakness of the study as the level of education and age of
pregnant women in this study represents urban, not general,
population, although UBC is mainly performed in urban centres
in Croatia.

In conclusion, despite a positive attitude of pregnant women
towards UCB banking, they are insufficiently informed about
this topic and therefore seldom proceed to donate UCB. A com-
prehensive and wide-range approach should be implemented
to provide necessary information about UCB banking to preg-
nant women, particularly targeting younger population and
those with a lower education. The fact that only 6% of preg-
nant women obtained information from their gynaecologist and
60% of maternity staff members declared to need or want fur-
ther information about this topic, presents an excellent start-
ing point where improvement could be achieved. Obstetricians
should play a central role in raising awareness of UCB banking
among pregnant women and they should be motivated and ade-
quately educated into doing it. However, all other perinatal care
providers, especially midwives and nurses, should have sufficient
level of education to explain and provide necessary information
to pregnant women.
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R. Matijević,1 K. Erjavec1 1Obstetrics and Gynaecology
University Hospital Merkur Zagreb, Croatia

REFERENCES
Chen, Y.H., Xu, L.P., Liu, D.H. et al. (2013)

Comparative outcomes between cord
blood transplantation and bone marrow or
peripheral blood stem cell transplantation
from unrelated donors in patients with

hematologic malignancies: a single-institute
analysis. Chinese Medical Journal, 126,
2499–2503.

Hwang, W.Y., Samuel, M., Tan, D., Koh, L.P.,
Lim, W. & Linn, Y.C. (2007) A meta-analysis
of unrelated donor umbilical cord blood
transplantation versus unrelated donor

bone marrow transplantation in adult and
pediatric patients. Biology of Blood and
Marrow Transplantation, 13, 444–453.

Jordens, C.F., Kerridge, I.H., Stewart, C.L.,
O’Brien, T.A., Samuel, G., Porter, M.,
O’Connor, M.A. & Nassar, N. (2014)
Knowledge, beliefs, and decisions of

Transfusion Medicine, 2016 © 2016 British Blood Transfusion Society



Letter to the Editor 5

pregnant Australian women concerning
donation and storage of umbilical cord
blood: a population-based survey. Birth, 41,
360–366.

Karagiorgou, L.Z., Pantazopoulou, M.N.,
Mainas, N.C., Beloukas, A.I. & Kriebardis,
A.G. (2014) Knowledge about umbilical
cord blood banking among Greek citizens.
Blood Transfusion, 12, 353–360.

Katz, G., Mills, A., Garcia, J. et al. (2011)
Banking cord blood stem cells: attitude
and knowledge of pregnant women in
five European countries. Transfusion, 51,
578–586.

Palten, P.E. & Dudenhausen, J.W. (2010) A
great lack of knowledge regarding umbil-
ical cord blood banking among pregnant
women in Berlin, Germany. Journal of Peri-
natal Medicine, 38, 651–657.

Perlow, J.H. (2006) Patient knowledge of
umbilical cord blood banking. Journal of
Reproductive Medicine, 51, 642–648.

Rodrigues, C.A., Rocha, V., Dreger, P. et al.
(2014) Alternative donor hematopoietic
stem cell transplantation for mature lym-
phoid malignancies after reduced-intensity
conditioning regimen: similar outcomes
with umbilical cord blood and unrelated

donor peripheral blood. Haematologica, 99,
370–377.

Screnci, M., Murgi, E., Pirrè, G., Valente, E.,
Gesuiti, P., Corona, F. & Girelli, G. (2012)
Donating umbilical cord blood to a public
bank or storing it in a private bank: knowl-
edge and preference of blood donors and
of pregnant women. Blood Transfusion, 10,
331–337.

Walker, T., Steckler, D., Spellman, S., Haven,
D., Welte, K. & Boo, M. (2012) Awareness
and acceptance of public cord blood bank-
ing among practicing obstetricians in the
United States. Transfusion, 52, 787–793.

© 2016 British Blood Transfusion Society Transfusion Medicine, 2016


