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Abstract Since the first transplant in 1957 and hemat-
opoietic stem cell transplantation (HSCT) is the curative
modality for numerous hematological disorders. Neverthe-
less, it is not available for all patients. Besides unavailability
of matched donors a lot of factors could hinder HSCT in a
resource limited setting, as financial and administrative fac-
tors. In our daily practice we noticed other factors that hinder
HSCT in our center, the common myths and misconceptions
about HSCT and donation. This quasi-experimental study
assessed, for the first time, common myths and misconcep-
tions about HSCT among 218 medical and nursing students
before and after an interventional educational program. The
study tool was an investigators’ developed self-administered
questionnaire. Participants’ male to female ratio was 1:2.5,
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and FAS was middle in 52.7%. Pretest high myths scores
were reported in 53.4% and 90% of medical and nursing stu-
dents that was reduced to 0% and 4% post-test, respectively.
Pretest, 26.3% and 7% of medical and nursing students well-
ing to donate HSC, that increased to 66% and 39% post-test,
respectively. Rural residency, low and middle FAS associ-
ated with higher myths scores. Myths score is an independ-
ent effector of willingness to donate HSC among partici-
pants. In conclusion medical/nursing students had significant
myths and misconceptions about HSCT that was corrected
with the educational program. Thus, wide based educational
programs about HSCT are mandatory to correct myths and
augment HSC donation.
www.clinicaltrrial.gov: clinical trial ID NCT05151406.
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Introduction

HSCT is currently used to treat a number of blood disorders
[1]. The first transplant was performed by Thomas et al.,
and published in the New England Journal of Medicine [2].
Advancement of HSCT techniques and prevention of post
procedure complications, prolonged the event free survival
of HSCT recipients, thus expanded its use [3, 4]. Neverthe-
less, still many factors limit HSCT worldwide, particularly
in limited resource regions. Those include unavailability of
matched donors, high cost, rarity of specialized centers and
health care professionals. Stem cell and cord blood banking
helped to solve the donor unavailability in many centers [5,
6].

HSCT is a complex procedure requiring comprehensive
education of patients, donors, and caregivers. A positive
knowledge about HSCT among healthcare providers could
increase unrelated donors. Health care professionals should
try to ensure that potential donors have the right knowledge
about the value and safety of the procedures and methods of
donation and transplantation [7].

It was reported that lack of knowledge about HSCT
among medical students may interfere with participation
in the bone marrow registry. Therefore, educational pro-
grams can improve knowledge gap for the next generation
of healthcare providers, thus enhance recruitment and reten-
tion of donor populations [8].

Myths about bone marrow donation are prevalent and
must be dispelled to augment increase donation. Wide-
spread barriers exist related to inaccurate perception of
donation processes. These widely held beliefs prevent people
from expressing willingness to donate. College students are
an important target. So, educational efforts, by overcoming
these perceived barriers, can increase HSC donation [9].

In Egypt HSCT started on 1989. On 2020, Egypt has
15 transplant centers with a transplant rate of 8.4 per mil-
lion compared to 36—40 per million in western countries.
Mahmoud et al. reported 30 years’ experience of HSCT in
Egypt with 60% of the performed transplants were alloge-
neic. However, still, a lot of challenges face HSCT in Egypt
including, lack of HLA registry, lack of matched unrelated
donors, lack of cord blood banking, limited haplo-identical
program and socioeconomic factors. In Egypt we don’t have
local donor registry so we depend mainly on siblings [10,
11].

In 2016, the first HSCT center in Upper Egypt was estab-
lished at South Egypt Cancer Institute (SECI), since then
many cases were transplanted with good response. SECI
is a big tertiary health center that serves millions of peo-
ple who lived at Upper Egypt and distributed over 10-Gov-
ernorates and their related cities and villages. In our daily
practice we noticed a big challenge that could face HSCT
and HSC donation in our center, the common myths and

misconceptions about HSCT and donation. The source of
these myths and misconceptions could be the TV shows, dra-
mas and movies those represented HSCT as something scary
and overstated HSC donation, particularly donation of bone
marrow. Moreover, they represented post-transplant com-
plications and /or post-donation discomfort in a dramatic
manner. Owing to the spectacular effect of mass-media on
shaping subjects’ knowledge, thoughts and believes, these
myths and misconceptions were common even among those
highly educated personnel [12]. This motivated us to carry
on this study in a trial to assess the size of the problem and
establish a good solution. Thus, the study focused on assess-
ing myths and misconceptions about HSCT, and suggesting
a cost-effective intervention to overcome this challenge, tak-
ing our center as an example for resource limited settings.

Myths and misconceptions about HSCT and /or dona-
tion among medical and nursing students preclude their
participation in HSC donation and decrease their enthusi-
asm to educate and encourage other potential donors. Thus,
our study targeted both medical and nursing students at our
Institution.

Subjects and Methods

Study Objectives, Design, Settings and Hypothesis
Primary Study Objective

Assessment of myths and misconceptions about HSCT and
the effect of an educational intervention among final year
medical and nursing students.

Secondary Study Objective

Explore the intention and willingness to donate stem cell,
before and after an educational program, among final year
medical and nursing students.

Design and Settings

An interventional Quasi Experimental study design (pre/
posttest) was used for this work that was conducted at medi-
cal and nursing Faculties at our institution during the period
from October to December 2021.

Research Hypothesis

There is a certain degree of myths and misconceptions about
HSCT among medical and nursing students. Those could
be corrected by a targeted educational program. Moreover,

the intervention could potentiate willingness for stem cells
donation among the study participants. In addition, the study
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assumed baseline differences in the knowledge about HSCT
among 5Sth year medical students and 4th year nursing stu-
dents. This assumption was based on differences in their
study courses, the assumed main source of their knowledge.

Study Subjects

Two groups of students were included in the study, Group
1: 5" year undergraduate medical students and Group 2:
4™ year undergraduate nursing students. Each group was
randomly selected and both did not have prior exposure or
training with regards to HSCT. Willingness to participate
in the study was a prerequisite for subject’s inclusion. His-
tory of chronic illness and / or blood-related diseases of the
student or someone of his/her family members were exclu-
sion criteria.

Both groups 1 and 2 assumed to have knowledge about
HSCT from their study courses, also they represent a sec-
tor from the general population that could be involved in a
HSCT team in their future career. Their course work, regard-
ing HSCT, is mainly theoretical, but include rotations on
hematology-oncology floors to a certain degree, with no
rotations at HSCT units.

Calculation of Sample Size

According to Epi-info program version 6 with significance
level of 95%, power of 80% and prevalence of respondents
had a 76.4% average correct response rate regarding knowl-
edge of donation process [8], the total required sample size
was 277.

Study Tools and Methods
Development of a Structured Questionnaire

An investigators’ developed structured questionnaire was
self-administered to the study participants, after taking their
consent. The questions were adopted from the investigators’
clinical practice and experience as most of them were fre-
quently asked by their patients or their relatives. Other ques-
tions were developed by the researchers after national and
international literature review. The tool was developed in
English language as in appendix A then translated to Arabic
language, participants’ first language (appendix B). The later
form was used in the study. The tool consisted of three parts:

Part I-Aimed to Collect Socio-Demographic Data
of the Study Participants Including age, sex, marital sta-
tus, educational level, occupation, residence, and family
wealth.

Family wealth was assessed with Family Affluence Scale
(FAS). We used a three point ordinal scale, where FAS
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low (score =0-2) indicates low affluence, FAS medium
(score =3-5) indicates middle affluence, and FAS high
(score =6-9) indicates high affluence [13].

Part II-Aimed to Assess Source of Participants’ Informa-
tion Regarding HSCT and Their Willingness for Donation
of HSC Including source of their knowledge, willingness
for getting more knowledge, and willingness for donation.

Part I1I-Aimed to Explore Myths and Misconceptions About
HSCT Among the Study Participants This was consisted
of three domains; A: Myths and misconceptions about
HSCT (10 questions), B: Myths and Misconceptions about
HSC donation (23 questions), and C: Myths and Miscon-
ceptions about umbilical cord blood stem cell preservation
(13 questions).

Validation of the Study Tool

Content validity and reliability of the study tool was estab-
lished by a panel of seven experts (3 from BMT staff, 2 from
Public Health staff, and 2 from Medical Surgical Nursing
staff) who reviewed the study tools for clarity, relevance,
simplicity, comprehensiveness, and applicability. Minor
modifications were required. Then, the final form of the tool
was designed and tested for reliability by using Cronbach’s
alpha that was calculated to the total score 46 value =0.898.

Pilot Study

A pilot study was conducted on 10% of the study sample,
to ensure clarity, examine applicability, and identify diffi-
culties of the tools, also to determine the needed time to
answer the questions. This group of participants was asked
to answer both the English and Arabic versions of the study
tool. Results of the pilot study revealed that the average time
needed to complete the questionnaire was approximately
20 min. Based on the pilot study minor changes and modifi-
cations were applied to the study tool, so the sample piloted
was excluded from the actual study sample.

The Educational Intervention

An educational program was developed by the researchers
based on review of the relevant literature and textbooks to
provide the study sample with the needed knowledge about
HSCT in a trial to correct their myths and misconceptions
about this type of treatment. The educational leaflet included
three theoretical parts: First part included knowledge about
HSCT as description of HSCT, definition, types, indications,
contraindications, and how HSCT is performed. Second
part included knowledge about HSC donation as Periph-
eral Blood Stem Cell donation (PBSCD), Bone marrow
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collection, and contraindications of donation. Third part
included knowledge about stem cell banking as description
of umbilical cord blood, reasons to store umbilical cord
blood, the process of its collection, and method of preserva-
tion. This was in addition to educational lectures and ses-
sions developed and presented by the researchers.

Procedure
The study proceeded in three phases.

Assessment Phase (Pretest) The researchers met the
selected studied sample; each one of them was fully
informed with the purpose and nature of the study and their
agreement was obtained. Base line data of the myths and
misconceptions about HSCT among the study participants
were collected using the validated study tool (parts I, II, and
11ID).

Implementation Phase (Intervention)

e The educational program was delivered by the research-
ers; each participant received an educational leaflet
and included in educational sessions (3-sessions) that
included a group of students. Each session lasted about
50-mimutes.

e During the session extensive literature review that
included pictures and guidance about HSCT to correct
participants’ myths and misconceptions in clear Arabic
language, to help them retain the learned material.

e A brief review was elicited from the study sample to
assess their understanding, then the researchers clarified
any points that they did not understand.

Evaluation Phase (Posttest) In this phase, the studied
sample was reassessed at the end of the educational session
using the validated study tool (parts II and part III), to evalu-
ate the effectiveness of the educational program on correct-
ing their myths and misconceptions about HSCT.

Data Collection and Scoring System

Participants’ answers of the pre and post-tests were col-
lected. A total misconception score for HSCT was calcu-
lated. The misconceptions score measured on 0—1 scale
for each item, giving one point for each correct response,
whereas incorrect or unknown responses received zero
points (the total for all items was 46 (10 items for bone mar-
row transplantation, 23 items for bone marrow donation &
13 items for stem cell banking). The overall misconceptions
score was dichotomized as High level of Myths if the cor-
rect answers < 50%, Moderate level of Myths 50%—<70%

and Low level of Myths >70%, by cutoff level of 23, which
was the median score of the distribution.

Statistical Analyses

Data entry and analysis were carried out using Statistical
Package for Social Sciences (SPSS) version16. Descriptive
statistics were represented in the form of frequencies, mean
and SD. The X? test and independent sample T-test were
used to compare between the study groups and the paired
sample T-test to compare pre and post-test for each group.
The Pearson’s correlation coefficient and Chi-square test
were used to assess association between sociodemographic
characteristics and total score of corrected answers of medi-
cal /nursing faculty students/ and willingness to donate HSC.
Values were considered significant when P values less than
0.05.

Results

Sociodemographic Characteristics of the Study
Participants (Part I)

A total of 277 student were enrolled in the study however
only 218 completed the study (group 1 =118 and group
2=100) due to ineligibility, withdrawals, non —consent-
ing, and missing. Figure 1 illustrated flowchart of the study
participants. All of them were in age range 22-23 years
old, Table 1 showed sociodemographic characteristics of
the study participants. It revealed no statistically signifi-
cant differences between the two groups as regard gender,
marital status and residence. However significant difference
among both groups was noted when considering FAS where
moderate and high FAS scores were reported among 52.5%

Totalno of the study
participants=277

Non- consented=5
Ineligible =2
Withdrawn=5
Incomplete sessions=5
No post-test=5
Completed the study=
118

Non- consented= 10
Ineligible= 4
Withdrawn=5
No post-test=8
Incomplete sessions=4
Missed pre-test=5
Completed the study=100

Fig. 1 Flowchart of the study participants
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Table 1 Comparison

. . Personal data Medicine (n=118) Nursing (n=100) Total (n=218) P-value
of sociodemographic
characteristics among the study No % No % No %
groups, X test (total n=218)
Sex
Male 36 30.5 25 25.0 61 28.0 0.367
Female 82 69.5 75 75.0 157 72.0
Marital status
Single 106 89.8 88 88.0 194 89.0 0.667
Married 12 10.2 12 12.0 24 11.0
Governorate
Assiut 76 64.4 90 90.0 166 76.1
Sohag 19 16.1 0 0.0 19 8.7
Luxor 5 4.2 0 0.0 5 2.3
Qena 0.8 0 0.0 1 0.5 -
Aswan 1 0.8 0 0.0 1 0.5
Al-Minia 15 12.7 1 1.0 16 7.3
Al-Wadi Al-Gadeed 1 0.8 9 9.0 10 4.6
Residence
Rural 63 534 65 65.0 128 58.7 0.083
Urban 55 46.6 35 35.0 90 41.3
Family affluence scale
Low 35 29.7 54 54.0 89 40.8
Middle 62 52.5 41 41.0 103 47.2 0.000%*
High 21 17.8 5 5.0 26 11.9
Source of information
Educational materials 36 30.5 14 14.0 50 229
Health team 15 12.7 1 1.0 16 7.3 0.000%*
Internet 16 13.6 14 14.0 30 13.8
Faculty 51 43.2 71 71.0 122 56.0
Need knowledge about HSCT
Yes 118 100.0 93 93.0 211 96.8 0.004**
No 0 0.0 7 7.0 7 32

**Highly significant

&47.2% and 17.8% & 5% of medical and nursing students,
respectively (P <0.000). Notably three fourths of the study
participants were females. with a male to female ratio 1:2.6.
11% of the whole studied sample were married, 58.7% of
participants lived in rural areas, and only 11.9% of them
had high FAS scale.

Source of Participants’ Knowledge Regarding HSCT
(Part II)

Table 1 showed that in about half of medical and nursing
students (43.2% & 56%), respectively, the source of their
information about HSCT is the faculty. All medical students
and the majority of nursing students have a strong well to
gain further knowledge about HSCT with a statistically sig-
nificant difference among both the study groups.

@ Springer

Myths and Misconceptions About HSCT Among

the Study Participants (Part III Domains A, B and C)
and the Impact of the Educational Intervention (Pre
and Post-Tests)

Table 2. showed that the highest myth and misconception
as regard HSCT among medical and nursing students was
"surgeons perform bone marrow transplantation operations”
(88.1% & 98%) respectively (pre-test). This was decreased
to (12.7% & 35%) respectively (post-test).

The highest myth and misconception as regard HSC
donation among medical and nursing students was "the bone
marrow is taken from the spine"(69.5% & 90%), respectively
(pre-test) this was reduced to (28.8% &23%) respectively
(post-test) with a statistically significant difference.

The highest myth and misconception as regard umbili-
cal cord blood stem cell preservation among medical and
nursing students was" if I do not preserve my first child’s
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stem cells, my second child’s stem cells cannot be saved"
(81.4% & 88%), respectively (pre-test). This was converted
to (16.1% &13%) respectively (post-test) with statistically
significant difference.

Strikingly, most of medical /nursing students did not real-
ize that there is a HSCT center in their locality; this was
corrected after the intervention.

Total Scores of Myths and Misconceptions About
HSCT Among the Study Groups and the Impact
of the Educational Intervention (Pre and Post-tests)

Figure 2 (upper panel right) and supplementary tables S1-4
showed comparison of baseline and post-test mean scores of
myths and misconceptions about HSCT between groups 1
and 2, there were statistically significant differences between
the two groups whether before or after the intervention. Fig-
ure 2 (upper panel left) illustrated mean scores within each
group before and after the intervention.

Table 3 showed that about half (53.4%) of medical stu-
dents and 90% of nursing students had high level of myths
and misconceptions (pre-test), while in post-test the high
level of myths in medical students was zero and 1.8% in

Pre-test

EGroup 2
EGroup 1

Post-test

40 30 20 10 1]

20
=0
70

 High FAS - 60

= Middle FAS
40
H Low FAS 30
20

10

T v : > 0
Agree Disagree Notsure Agree only
for my
family

Fig. 2 Differences of myths and misconceptions mean scores (upper
panel right and left) among the study groups, and between pre-and
post-tests within the same group, respectively. Lower panel right and

nursing students with statistically significant difference
between groups.

Baseline Willingness to Donate Stem Cells Among
the Study Groups and Impact of the Educational
Intervention (Pre and Post-Tests)

Table 3 showed willingness of both medical and nursing
students to donate stem cells before and after the interven-
tion. 26.4% & 7% of medical and nursing students willing to
donate before the intervention, this was increased to 66.1%
and 39% after the educational program, respectively, with
significant differences between groups.

Factors Affecting Myths and Misconceptions About
HSCT Among the Study Participants

Table (S5) showed the association between sociodemo-
graphic characteristics and the total score of corrected
answers among the study participants. It revealed no sig-
nificant effect of gender, marital status or FAS scale. How-
ever, there was increase in mean scores of corrected answers
as regard type of faculty (pre/posttest) and residence (post
— test) with statistically significant association.

Group 1
B Post-test
M Pre-test
Group 2
40 30 20 10 o
“r 100
™t 80
W High FAS T 60
= Middie FAS
T 40

o Low FAS

20

Notsure

Azree Disagree

Agree only
for my
family

left, association between FAS of the study participants and their will-
ingness to donate HSC before and after the intervention, respectively
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Table 3 Comparison of

Total score Medicine (n=118) Nursing (n=100) Total (n=218) P-value!
total scores of myths and
misconceptions about HSCT, No % No % No %
and willingness to donate stem
cells among the study groups Myths and misconceptions scores
before and after the intervention Pre-test
(total no=218) High level of Myths 63 534 90 900 153 70.2
Moderate level of Myths 34 28.8 9 9.0 43 19.7 0.000%*
Low level of Myths 21 17.8 1 1.0 22 10.1
Post-test
High level of Myths 0 0.0 4 4.0 4 1.8
Moderate level of Myths 16 13.6 22 22.0 38 17.4 0.019*
Low level of Myths 102 86.4 74 74.0 176 80.7
P-value? 0.000%* 0.000%* 0.000%*
Willingness to donate stem cells
Pre-test
Agree 31 26.3 7 7.0 38 17.4
Disagree 17 14.4 9 9.0 26 11.9 0.000%*
Not sure 63 53.4 61 61.0 124 56.9
Agree only to my family 7 59 23 23.0 30 13.8
Post-test:
Agree 78 66.1 39 39.0 53 243
Disagree 10 8.5 2 2.0 19 8.7 0.000%*
Not sure 29 24.6 50 50.0 134 61.5
Agree only to my family 1 0.8 9 9.0 12 5.5
P-value? 0.000%* 0.000%* 0.009%*

N.B. P1: differences between groups, P2: differences of pre and post-test scores within the same group.

*Significant, **highly significant

Factors Affecting Willingness to Donate Stem Cells
Among the Study Participants Before and After
the Educational Intervention (Pre and Post-tests)

Table 4 showed the association between willingness to
donate HSC and sociodemographic characteristics and
myths and misconceptions scores among the study partici-
pants (pre/post-test). Before the intervention there was no
significant effect of gender on willingness to donate HSC
that became highly significant after the intervention. Nota-
bly, there was a significant effect of residency, before the
intervention where nearly two thirds of those who agree to
donate HSC reside in rural areas.

Considering the association between myths and miscon-
ceptions score of the studied sample and theirs well to donate
HSC, before the intervention, nearly 96% who disagree to
donate had high and the remaining 4% had moderate scores.
On the contrary none of those who disagree to donate had
low scores. After the intervention 96.2 and 3.8 who agree
to donate HSC had low and moderate scores, respectively,
meanwhile 100% who disagree had moderate scores.

Figure 2 (lower panel right and left), and suppl. Tables
S6 and S7 showed the association between willingness to
donate stem cells, pre/post-test respectively, and FAS scale,

@ Springer

of the study participants. They, revealed that, before the
intervention, participants whose their FAS is high were
mainly not sure whether to donate or not and none of those
who agree to donate HSC had high FAS scale. On the con-
trary, the vast majority of those with middle FAS willing to
donate stem cells. After the intervention 9.4% of those who
agree to donate HSC with high FAS.

Discussion

HSCT whether allogeneic or autologous, is the hope for
many patients with hematological disorders [14]. Recently
we started HSCT in our newly developed center, since then
many cases were transplanted with good response, however
still the number of transplanted cases did not match the num-
ber of patients eligible for transplantation. This was in part
due to high cost of the procedure and the long administra-
tive and technical pre-transplant measures. Nevertheless,
the most important challenge that faces HSCT at our insti-
tution is the unavailability of matched related or unrelated
donors. Even patients’ relatives hesitated or totally refused
to go through matching tests and donate HSC for their
patient. In our daily practice We reported a lot of myths and



Indian J Hematol Blood Transfus (2023) 39:598-609

607

Table 4 Association between sociodemographic characteristics, the total score of myths and willingness to donate HSC among the study par-

ticipants (before and after the intervention)

Variables Willingness to donate HSC
Pre-test (N (%)) Post-test (N (%))
Agree Disagree Not-sure Agree only for  Agree Disagree Not-sure Agree only
my family for my
family
Myths score
High 29 (76.3) 25(96.2) 77 (62.1) 23 (76.7) 0(0) 0(0) 322 1(8.3)
Moderate 5(13.2) 1(3.8) 29 (23.4) 516.7) 2 (3.8) 19 (100) 16 (11.9) 1(8.3)
Low 4(10.5) 0(0) 18 (14.5) 2 (6.7) 51(96.2) 0(3.8) 115 (85.8) 10 (83.3)
P-value 0.029* 0.000%**
Sex
Male 13 (34.2) 9 (34.6) 35(28.2) 4(13.3) 19 (31.1) 12 (19.7) 29 (47.5) 1(1.6)
Female 25 (65.8) 17 (65.4) 89 (71.8) 26 (86.7) 34 (21.7) 7 (4.5) 105 (66.9) 11(7)
P-value 0.213 0.000%*
Marital status
Single 37 (97.1) 13 (50) 116 (93.5) 2 (93.3) 48 (90.6) 18 (94.7) 117 (87.3) 11 (91.7)
Married 1(2.6) 13 (50) 8(6.5) 2 (6.7) 509.4) 1(5.3) 17 (12.7) 1(8.3)
P-value 0.000%* 0.742
Governorate
Assiut 20 (52.6) 26 (100) 96 (77.4) 24 (80) 49 (92.5) 17 (89.5) 90 (67.2) 10 (83.3)
Other governorates 18 (47.4) 0 (0) 28 (22.6) 6 (20) 4(7.5) 2(10.5) 44 (32.8) 2(16.7)
P-value 0.000%* 0.001#**
Residence
Rural 24 (63.2) 22 (84.6) 65 (52.4) 17 (56.7) 22 (41.5) 10 (52.6) 52 (38.8) 6 (50)
Urban 14 (36.8) 4(15.4) 59 (47.6) 13 (43.3) 25 (15.9) 947.4) 82 (61.2) 6 (50)
P-value 0.022%* 0.631

N.B. HSC =hematopoietic stem cell, *Significant, **highly significant

misconceptions about HSCT and donation. and we assume
that believes could play an important role in the problem.
Thus, we conducted this study in a trial to identify these
myths and misconceptions, their impact on HSCT and dona-
tion behavior and find out a cost-effective method to correct
them. To do so, we recruited 218-medical and nursing final
year students, after their consent and administrative approval
of the Vice Deans of students’ affairs. Their myths and mis-
conceptions about HSCT and donation were assessed before
and after an educational program (pre/post-test). Their will-
ingness to be potential HSC donors was assessed, too.

Results of the study showed that nearly three fourths
of the study participants were female students. Besides
the female predominance of nursing college, this could be
explained by the results of Stefan who concluded that males
have less motivation to have health related information or
engaged in health surveys [15]. Nearly half of the current
study participants reside in rural areas and have Middle
FAS. These results represented the real geographic distri-
bution and sociodemographic characteristics of the studied
population.

This study reported that the main source of medical/nurs-
ing students’ information about HSCT is their study courses;
this was albeit similar to what was reported in Narayanan
et al. study, 68% [8]. In other studies, the main source of
information was the internet [16, 17]. An astonishing find-
ing of the current study pretest was that most participants
do not know that there is a HSCT center in their locality.
This finding highlighted the ultimate need for wide base
educational programs about HSCT even among medical and
nursing students.

Regarding the myths and misconceptions about HSCT
among the studied sample, the highest percentage of both
medical and nursing students had high levels of myths and
misconceptions before implementation of the educational
program (pre-test), this may be due to the fact that HSCT is a
new advanced trend in health care. Furthermore, medical and
nursing curriculums stayed deficient in this issue. This result
was supported by Kim and Ahn who assessed nursing student
knowledge and attitude regarding HSCT in Korea [18]. Also
was comparable to that reported by Narayanan et al. [8], who
studied medical students’ knowledge and attitudes towards
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HSCT, although that 43% of their respondents were already
on the United States national bone marrow registry program.
However, results of this study were in contrast to Lai et al.
who found high level of awareness to HSCT among medical
students [19].

This study revealed that, In post-test after implementation
of the educational program the highest percentage of both
medical and nursing students had low levels of myths and mis-
conceptions. From the researchers’ point of view this may be
attributed to the effect of the educational program in improv-
ing knowledge of the students regarding HSCT, donation and
banking. which helped in correcting myths and misconcep-
tions among those students. Similarly, Kaya et al. reported that
the knowledge and awareness of students in medical school
improved after targeted education about HSCT [20]. Also,
Kim and Shin showed a significant increase in knowledge of
nursing students about HSCT [21].

This study reported higher incidence of myths and miscon-
ceptions about HSCT among nursing students, in those resid-
ing in rural areas and those with low or middle FAS. These
differences persisted even after the intervention. The first find-
ing could be explained by differences in study courses between
nursing and medical students, and the last by unavailability of
educational programs and other information sources.

The study goes further and assessed willingness for donat-
ing HSC, both groups (medical & nursing students) showed
increase in their willingness to donate in post- than pre-test.
This may be due to the positive contribution of the educa-
tional program in promoting students™ knowledge about the
benefit of HSCT and correcting their myths and miscon-
ceptions about requirements and hazards of donation. Thus,
eliminated their relevant fears. In this regard Kim and Shin
[21], Kwok et al. & McGlade & Pierscionek supported the
current results as they found higher knowledge level leads to
higher level of willingness and intention for donation. Also,
Cebeci et al. stated that the healthcare provider’s education
about HSCT helped giving correct knowledge to donors,
leading to the desirable decisions for donations. They added,
correct information about organ donation among nurses can
promote donor’s willingness and help recipients and their
families to enhance public awareness of donation [22-24].

Finally, the study reported that the main factors affecting
participants’ willingness to donate HSC were the total myths
and misconceptions score followed by their FAS. Accord-
ingly, we speculated that the educational programs, not only,
can significantly correct myths and misconceptions about
HSCT but also improve willingness for HSC donation.

Conclusions and Recommendations

In conclusion this study reported a significant degree of
myths and misconceptions about HSCT among medical
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and nursing students that were nearly corrected with an
educational program. Moreover, the study proved that
these myths and misconceptions could be independent
factors that affect HSC donation behavior among students.

Based on these results we can say that to increase the
ratio of donors-to-patients, not only more efforts to encour-
age donations needed, but we also need to provide educa-
tional programs for medical and nursing students. Both of
them are the next generation of healthcare providers, to
have correct knowledge and self-confidence about HSCT
to fit this contemporary trend in health care. In addition,
the wide range implementation of these programs on the
population could enhance development of future stem cell
registry and stem cell banking.

Recommendations
This Study Recommended

e  Within the curriculum of medical and nursing colleges,
it is necessary to include new innovations on health as
HSCT to be included in more practical pattern.

e [t is necessary to have the government’s policies and
budget for cord blood stem cells bank and donor regis-
try programs.

e Educational campaigns for college students and general
population regarding HSCT and donation need to be
developed as they are the future donors.

e Mass media educational programs about HSCT should
be implemented to allow targeting a big sector of the
population.

Acknowledgements
in the study.

Great thanks to all students who participated

Authors Contributions KSA suggested the research topic, formu-
lated objective and put the research plan. KSA, AES, and SN admin-
istered the project, registered the trial and gained official permissions.
KSA, AES, and EMM created the pre and posttest. KSA, AES devel-
oped the induction program. SA created the handout information leaf-
let. KSA, AES, MMA, and SA translated the tool to Arabic language.
EMM, SN and MMA revised the translation and did reverse translation.
KSA, AES, MMA and RN collected data, implement the induction
program, code data and prepare them for analysis. KSA and SA did the
statistical analyses and interpreted results. KSA created figures. KSA,
AES, SA and EMM wrote the original draft. All authors reviewed the
final manuscript.

Funding Open access funding provided by The Science, Technol-
ogy & Innovation Funding Authority (STDF) in cooperation with The
Egyptian Knowledge Bank (EKB). No funding to declare.



Indian J Hematol Blood Transfus (2023) 39:598-609

609

Data availability The authors confirm that all data supporting the
findings of this study are available within the article and the supple-
mentary file.

Declarations

Conflict of interest The authors have no conflicts of interest with the

content of this paper.

Ethics Approval Permission to carry out the study was obtained
from the ethical committee and Vice Deans for students’ affairs of the
faculty of medicine and faculty of nursing at our institution. Prior to
the initial interview, researchers introduced themselves to the study
participants. Oral agreement for voluntary participation was obtained.
Anonymity and confidentiality were assured through coding of the data.
The study subjects had the right to refuse to participate in the study and
to withdraw at any time.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing, adap-
tation, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Kanate AS, Majhail NS, Savani BN, Bredeson C, Champlin RE,
Crawford S, Hamadani M (2020) Indications for hematopoietic
cell transplantation and immune effector cell therapy: guidelines
from the American Society for Transplantation and Cellular Ther-
apy. Biol Blood Marrow Transpl 26(7):1247-1256

2. Thomas ED, Lochte HL Jr, Lu WC, Ferrebee JW (1957) Intrave-
nous infusion of bone marrow in patients receiving radiation and
chemotherapy. N Engl J Med 257(11):491-496

3. Burt RK, Loh Y, Pearce W, Beohar N, Barr WG, Craig R et al
(2008) Clinical applications of blood-derived and marrow-derived
stem cells for nonmalignant diseases. JAMA 299(8):925-936

4. Alexander T, Arnold R, Hiepe F, Radbruch A (2016) Resetting
the immune system with immunoablation and autologous hemat-
opoietic stem cell transplantation in autoimmune diseases. Clin
Exp Rheumatol. 34(4 Suppl 98):53-57

5. Matsumoto MM, Dajani R, Matthews KRW (2015) Cord Blood
banking in the arab world: current status and future developments.
Biol Blood Marrow Transpl 21(7):1188-1194

6. Lubing BH, Shearer WT (2007) Cord blood banking for potential
future transplantation. Pediatrics 119:165-170

7. Denzen EM, Majhail NS, Stickney FS, Anasetti C, Bracey A,
Burns L, Champlin R, Chell J, Leather H, Lill M et al (2013)
Hematopoietic cell transplantation in 2020: summary of year 2
recommendations of the national marrow donor program’s system
capacity initiative. Biol Blood Marrow Transpl 19:4-11. https://
doi.org/10.1016/j.bbmt.2012.10.005

8. Narayanan P, Wolanskyj A, Ehlers SL, Litzow MR, Patnaik MS,
Hogan WIJ, Hashmi SK (2016) Medical students’ knowledge,

familiarity, and attitudes towards hematopoietic stem cell dona-
tion: stem cell donation behaviors. Biol Blood Marrow Transpl
22:1710-1716. https://doi.org/10.1016/j.bbmt.2016.06.014

9. Morgan SE, Movius L, Cody MJ (2009) The power of narratives:
The effect of entertainment television organ donation storylines
on the attitudes, knowledge, and behaviors of donors and non-
donors. ] Commun 59:135-151. https://doi.org/10.1111/j.1460-
2466.2008.01408.x

10. Mahmoud HK, El-Haddad AM, Fahmy OA, El-Emary M, Nas-
sar A, Abdel-Mooti M, Sultan A (2008) Hematopoietic stem cell
transplantation in Egypt. Bone Marrow Transplant 42(1):S76-S80

11. Mahmoud HK, Fathy GM, Elhaddad A, Fahmy OA, Abdel-Mooti
M, Abdelfattah R, Bokhary M (2020) Hematopoietic stem cell
transplantation in Egypt: challenges and opportunities. Mediter-
ranean J Hematol Infect Dis 12(1):¢2020023

12. Wakefield MA, Loken B, Hornik RC (2010) Use of mass media
campaigns to change health behavior. Lancet (London, England)
376(9748):1261-1271

13. Boyce W, Torsheim T, Currie C, Zambon A (2006) The family
affluence scale as a measure of national wealth: Validation of an
adolescent self-report measure. Soc Indic Res 78(3):473—487

14. Juric MK et al (2016) Milestones of hematopoietic stem cell trans-
plantation - from first human studies to current developments.
Front Immunol 7:470

15. Stefan EK. Gender differences in health information behavior. A
Finnish population —based survey. Health Promotion international,
2015; (30):736-745.

16. Hatzistilli H, Zissimopoulou O, Galanis P et al (2014) Health
professionals’ knowledge and attitude towards the umbilical cord
blood donation in Greece. Hippokratia 18(2):110-115

17. Screnci M, Myrgi E, Pirré G, Valende E, Gesuiti E, Corona F et al
(2012) Donating umbilical cord blood to a public bank or storing
it in a private bank: knowledge and preference of blood donors
and pregnant women. Blood Transfus 10:331-337

18. Kim MO, Ahn HM (2013) Student nurses’ knowledge, attitude,
and intention for hematopoietic stem cell donation in Korea.
AISS. 5:145-151

19. Lai DK, Ramasamy TS, Amini F (2016) Knowledge, awareness
and perception of stem cells research amongst malaysian medical
students, regenerative. Research 4(2):25-30

20. Kaya Z, Gultekin KE, Demirtaayne A, Karadeniz D, Calapkulu Y,
Tap O (2015) Effects of targeted education for first-year university
students on knowledge and attitudes about stem cell transplanta-
tion and donation. Exp Clin Transplant 13:76-81

21. Kim M, Shin M (2019) Effect of educational program on knowl-
edge, attitude, and willingness of nursing students for hemat-
opoietic stem-cell donation. Int J Environ Res Public Health
16(19):3696

22. Kwok J, Leung E, Wong W, Leung K, Lee CK, Lam W, Ip P
(2015) Factors influencing hematopoietic stem cell donation
intention in Hong Kong: A web-based survey. Ann Transplant
20:604-613. https://doi.org/10.12659/A0T.894165

23. McGlade D, Pierscionek B (2013) Can education alter attitudes,
behavior and knowledge about organ donation? A pretest—post-test
study. BMJ Open 3(12):e003961

24. Cebeci F, Sucu G, Karazeybek E (2011) The roles of nurses to
augment organ donation and transplantation: a survey of Nursing
Students. Transplant Proc 43:412-414

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.bbmt.2012.10.005
https://doi.org/10.1016/j.bbmt.2012.10.005
https://doi.org/10.1016/j.bbmt.2016.06.014
https://doi.org/10.1111/j.1460-2466.2008.01408.x
https://doi.org/10.1111/j.1460-2466.2008.01408.x
https://doi.org/10.12659/AOT.894165

	Effective and Elaborative Induction Program for Mitigating Myths and Misconceptions Linked to Hematopoietic Stem Cell Transplantation in a Resource Limited Setting
	Abstract 
	Introduction
	Subjects and Methods
	Study Objectives, Design, Settings and Hypothesis
	Primary Study Objective
	Secondary Study Objective
	Design and Settings
	Research Hypothesis

	Study Subjects
	Calculation of Sample Size

	Study Tools and Methods
	Development of a Structured Questionnaire
	Part I-Aimed to Collect Socio-Demographic Data of the Study Participants 
	Part II-Aimed to Assess Source of Participants’ Information Regarding HSCT and Their Willingness for Donation of HSC 
	Part III-Aimed to Explore Myths and Misconceptions About HSCT Among the Study Participants 

	Validation of the Study Tool
	Pilot Study
	The Educational Intervention
	Procedure
	Assessment Phase (Pretest) 
	Implementation Phase (Intervention) 
	Evaluation Phase (Posttest) 

	Data Collection and Scoring System
	Statistical Analyses


	Results
	Sociodemographic Characteristics of the Study Participants (Part I)
	Source of Participants’ Knowledge Regarding HSCT (Part II)
	Myths and Misconceptions About HSCT Among the Study Participants (Part III Domains A, B and C) and the Impact of the Educational Intervention (Pre and Post-Tests)
	Total Scores of Myths and Misconceptions About HSCT Among the Study Groups and the Impact of the Educational Intervention (Pre and Post-tests)
	Baseline Willingness to Donate Stem Cells Among the Study Groups and Impact of the Educational Intervention (Pre and Post-Tests)
	Factors Affecting Myths and Misconceptions About HSCT Among the Study Participants
	Factors Affecting Willingness to Donate Stem Cells Among the Study Participants Before and After the Educational Intervention (Pre and Post-tests)

	Discussion
	Conclusions and Recommendations
	Recommendations
	This Study Recommended

	Acknowledgements 
	Anchor 39
	References




