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ABSTRACT
Background and Objectives: The awareness of university students is pivotal to the 
adaptation of new therapeutic technologies in combating illness and disorders. Stem 
cells are unique and effective in treating several pathological conditions. This study was 
an effort to determine the knowledge and attitude of Taif University students toward 
the banking of stem cells through the donation of umbilical cord blood (UCB). Materials 
and Methods: The study used a self-administered questionnaire that consisted of items 
on demographics, knowledge characteristics, and attitude towards banking of UCB as a 
source of stem cells for the purpose of achieving advanced therapeutic outcomes. The 
questionnaire was administered to only female students at Taif University during the 
academic year 2020-21. Both descriptive and inferential analysis were done using SPSS-
IBM 25 to analyze the data. Results: A total of 604 female students of Taif University 
responded to our questionnaire. Although most of the participants (70%) lacked sufficient 
knowledge (less than or equal to 2 out of 4), their attitudes were motivating, with 
more than 60% rated better than adequate (more than or equal to 3 out of 4). Many 
study participants have shown an interest in donating umbilical cord stem cells to treat 
other patients and for research purposes. Conclusion: Students with good knowledge of 
umbilical cord blood donation and those who are more educated showed a greater level 
of willingness to participate in banking and donation of stem cells. Therefore, raising 
awareness about stem cell banking and its importance among young undergraduates, 
especially female students, is imperative.
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INTRODUCTION
Umbilical Cord Blood (UCB) was 
previously assumed to be medical waste, but 
that is no longer the case. Hematopoietic 
stem cells (HSCs) from UCB are now widely 
recognized as a valuable alternative to bone 
marrow and peripheral blood HSCs.1 UCB 
has gained appeal as a feasible therapy 
option for hematologic and oncologic 
disorders, with results comparable to bone 
marrow and peripheral blood transplants.2

Hematopoietic stem cell transplantation 
(HSCT) is now utilized to treat a wide 

range of conditions, including acute,3 
and chronic leukemia,4 myelodysplastic 
syndromes,5 thalassemia,6 aplastic anemia, 
Fanconi anemia,7 bone marrow failures, 
immunological deficiencies,8 and metabolic 
illnesses.7 UCB also contains mesenchymal 
stem cells (MSCs), endothelial progenitor 
cells, and immunological cells, all of which 
have the potential to reveal innovative 
therapeutic approaches for a variety of 
undiagnosed disorders.
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On a case-by-case basis, the preservation of UCB is 
carried out. People, their families, and the public 
should be made aware of this chance to collect and 
conserve UBC for the wide range of treatment choices 
it offers. Because the quality of knowledge that is 
transmitted will have a considerable impact on parents’ 
decisions about whether to incinerate or bank their 
child’s UCB, it’s vital to assess our community’s level 
of comprehension about CB banking, as well as the 
reliability of the information they get.9

Several hundred thousand UCB units are currently 
held in public cord blood banks (CBBs) around the 
world, ready to be used by any patient in need of 
stem cell transplantation. Saudi Arabia currently has 
two state CBBs and no private banks due to legal 
restrictions. Both public banks provide associated 
banking services to families who have a history of 
hematological disorders. Additionally, several private 
companies provide collection services to families who 
want to store their UCB in private banks and move it 
to international storage facilities.
Number of studies have been carried out in various 
regions to explore more about people’s knowledge, 
understanding, preferences, and attitudes concerning 
CB banking. The outcome of these studies is 
inconsistent in terms of the level of knowledge 
reported across the population. Sadly, most data 
demonstrated a lack of understanding among the 
public, pregnant mothers, and even medical experts 
or health care providers.10,11 The purpose of this study 
was to determine the extent of public awareness of CB 
banking in Saudi Arabia.
Considering CB banking has such a promising future, 
it is vital for health care professionals and medical and 
allied health sciences students to have a fundamental 
awareness of UCB as well as a positive attitude toward 
their usage in medicine. Hence, by a cross sectional 
design, this study was done to explore the knowledge 
level and pattern of attitude of Taif University female 
students on Umbilical cord blood banking and its 
donation for future use. 

MATERIALS AND METHODS
Study design and settings

A cross-sectional study was conducted among Taif 
University’s female students. Taif is a Saudi city on the 
eastern slopes of the Sarawat Mountains in the Makkah 
region of western Saudi Arabia. This study drew 604 
students from the university’s medical and allied health 
sciences programs, accounting for more than half of 
the university’s female students.

Sample size estimation

The sample size was calculated using Cochrane’s 
sample size equation (n = z2pq/e2), where ‘n’ represents 
the smallest sample size, ‘z’ represents the targeted 
confidence interval (95 percent), p represents the 
proportion, q = 1 p, and e represents the required level 
of precision (5 percent). We used 50% as the population 
proportion to compute the sample size for this study 
(p). Using the above formula and values with a finite 
population of 1400, the projected sample size was 325.

Sampling method

A multilevel probability proportional to size (PPS) 
selection strategy was used to choose the study 
participants. To commence, the required percentage 
of participants from each college was calculated based 
on the total number of female students enrolled at 
that college. In the next steps, the required fractions 
of participants from each year were selected based on 
PPS. Using each student’s university identity number, a 
systematic random sample procedure was used to select 
each year.

Ethical considerations

Taif University’s Ethics Committee accepted this 
project with application number (43-006). Prior to 
participating in this study, all participants were asked if 
they agreed or disagreed to participate.

Data collection procedure

After all the necessary approvals had been fulfilled, 
the data collection procedure commenced. Their class 
leader informed them of the selected pupils’ availability 
for data collecting. For the academic year 2020-21, 
the study comprises all female students enrolling at 
Taif University colleges. Between December 2020 and 
February 2021, the study team contacted the selected 
students, supplied an electronic link to the questionnaire, 
and got on-the-spot feedback. Respondents were free to 
answer the individual items without being compelled 
or interrogated by the researcher.

Data collection instrument

The researchers constructed the survey items for this 
study based on the most important data that needed 
to be acquired to measure knowledge and attitude 
trends. Both logical and content validity in relation 
to the study objectives were verified with the help of 
competent researchers and specialists in the field. The 
questionnaire was then translated into Arabic to make 
the substance of the survey more understandable to the 
surveyors. The Arabic translation was compared to the 
English version for logical and construction correctness  
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with the help of bilingual (Arabic-English) speakers.  
A small sample of the population was also subjected 
to a pilot study to examine whether there were any 
missing points or if the respondents had any difficulties 
interpreting the questionnaire items. There were three 
sections to the questionnaire form. Section 1 contains 
demographic information such as age, educational 
level, marital status, nationality, motherhood, number 
of children, and source of cord blood stem cell banking 
information. Section 2 contained four items to test the 
participants’ knowledge, whereas section 3 contained 
four things to test the surveyors’ attitude pattern. For  
this survey, the traditional scoring method was used  
(1 point for the right and 0 points for the wrong 
answers in the knowledge section; similarly, 1 point for 
the positive and 0 points for the negative choices in  
the attitude section). The survey’s score ranges were  
0-4 for knowledge, 0-4 for attitude, and 0-8 for the 
overall score.

Data analysis

The data was analyzed using SPSS 25.0 software. The 
t-test was employed to compare mean estimations of 
variables. The Chi-square test was used to compare ratios 
and demographic factors. Pearson and Spearman’s 
correlations were used to compare the correlations 
between two variables. p<0.05 was used to establish a 
statistically significant value.

RESULTS
Demographic features of the participants

The participants (604) were recruited from different 
colleges at Taif University. Most of them (62%), are 
undergraduate students (85%), single (76%), and non-
pregnant (96%). As exhibited by Table 1, around 15% of 
the surveyors were between the ages of 24-30 years and 
31-45 years. Further, only 22% of them were married 
and about 17% had children. Additionally, only 10% 
of the participants had three or more children, while 
3.8% and 3.3% of them had only two and one child, 
respectively. About 46% of the surveyors had no clue 
about the source of getting information about cord 
blood stem cell banking and donation, whereas 24% 
admitted the role of the media in getting to know 
about cord banking.

Knowledge analysis

The frequency and percentage of correct replies to the 
knowledge domain items are shown in Table 2. Only 
45 percent and 37 percent of participants in the 15-18 
and 19-23 age groups, respectively, had any knowledge 

of stem cells or stem cell banking, which is statistically 
significant (P=0.008). When compared to other cohorts, 
a significantly lower percentage of married participants 
(P=0.011) have never heard of stem cell banking. 
When compared to any other source of information, 
the media received 68% of the participants’ credit for 
learning about stem cell banking. When compared 
to other sources, the media transferred knowledge 
regarding the source of umbilical cord stem cells and 
their benefits to the participants who were aware of it 
to a significant (P=0.001) degree.

Table 1: Demographic distribution of the participants.

Demographics Frequency Percentage 

Age

15-18 years 31 5.1 %

19-23 years 375 62%

24-30 years 95 15.7%

31-45years 86 14.2%

> 45 years 17 2.83%

Educational level

High school 50 8.3%

Undergraduate 509 85%

Postgraduate 40 6.7%

Marital status

Single 462 76.4%

Married 134 22.1%

Divorced 5 0.8%

Widow 3 0.5%

Pregnancy status 

No 584 96.5%

Yes 20 3.3%

Having children

No 500 82.6%

Yes 104 17.2%

Number of Children

0 500 82.6%

1 20 3.31%

2 23 3.8%

3 61 10.1%

Source of information

Family member 22 3.6%

University 109 18%

Clinical 28 4.6%

School 12 2%

Have no idea 273 45.1%

Media 160 26.4%
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Table 2: Percentage description of correct responses 
on knowledge domain items.

Demographics K1, n (%) K2, n (%) K3, n (%) K4, n (%)
Age

15-18 years 170 (45) 132 (35) 152 (41) 161 (43)
19-23 years 35 (37) 26 (27) 36 (38) 37 (39)
24-30 years 22 (26) 21 (24) 37 (43) 24 (28)
31-45years 5 (29) 5 (29) 4 (24) 7 (41)
> 45 years 10 (32) 5 (16) 17 (55) 10 (32)

P value 0.008 0.073 0.272 0.117
Pregnancy status 

No 236 (40) 182 (31) 237 (41) 232 (40)
Yes 6 (30) 7 (35) 9 (45) 7 (35)

P value 0.487 0.807 0.818 0.817
Marital status 

Single 202 (44) 149 (32) 191 (41) 191 (41)
Married 38 (28) 38 (29) 52 (39) 46 (34)

Divorced 1 (33) 1 (20) 1 (20) 2 (40)
Widow 1 (33) 1 (20) 2 (67) 0
P value 0.011 0.792 0.572 0.250

Educational level
High school 16 (32) 11 (22) 23 (46) 16 (32)

Undergraduates 204 (40) 159 (31) 208 (41) 199 (39)
Postgraduate 20 (50) 18 (45) 11 (28) 22 (55)

P value 0.223 0.064 0.177 0.073
No 209 (42) 157 (31) 204 (41) 201 (40)
Yes 33 (32) 32 (31) 42 (40) 38 (37)

P value 0.062 1.00 1.00 0.510
Number of Children

0 207 (42) 154 (31) 200 (41) 200 (41)
1 10 (39) 11 (42) 10 (39) 11 (42)
2 11 (48) 10 (44) 11 (48) 9 (39)
3 14 (23) 14 (23) 25 (41) 19 (31)

P value 0.033 0.169 0.908 0.559
Source of information

Family member 13 (59) 10 (46) 9 (41) 11 (50)
University 87 (80) 82 (75) 26 (24) 88 (81)

Clinical 12 (43) 9 (32) 16 (57) 18 (64)
School 10 (83) 5 (42) 3 (25) 9 (75)

Have no idea 11 (4) 6 (2) 121 (44) 7 (3)
Media 109 (68) 77 (48) 71 (44) 106 (66)

P value 0.001 0.001 0.002 0.001

Pearson Chi-Square significance: P value; K1: Do 
you have information about stem cells and stem cell 
banking; K2: - Do you know the source of umbilical 
cord stem cells; K3: Do you think there are any health 
risk associated with umbilical cord stem cells collection; 
K4: Are you aware of the benefit from storing the 
umbilical cord stem cells. 

Attitude analysis

Generally, the attitudes of the participants in this 
study were positive and inspiring (Table 3). Most 
of the participants of this study would like to get 
more information about umbilical cord stem cells 
and banking irrespective of their age group, marital 
status, and educational level with or without children. 
Significantly high percentage of the participants from 
younger age groups, and those who have children would 
like to store their umbilical cord stem cells. All sources 
of information have contributed significantly to 
develop desire to store umbilical cord stem cell among 
the study subjects. High percentage of participants of 
the study have also expressed their desire to donate 
umbilical cord stem cells to treat other patients as well 
as for research purposes. 

Analysis of participants’ response

Based on knowledge and attitude scores, Table 4 shows 
the percentage and frequency distribution of the 
participants. Only 4.8 percent of the study participants 
received a maximum knowledge score of 4, while nearly 
a quarter had a score of 3. Unfortunately, more than 
26% of the surveyors received no knowledge score, 
while another 30% received only one grade out of a 
possible four. In comparison to knowledge, the study 
subjects’ attitude scores were good. About 38% of them 
received a perfect score (4 out of 4) and another 22.4 
percent received a 3 out of 4 marks. In the attitude 
score, only 4.5 percent of them failed to open their 
account.

DISCUSSION
The knowledge and attitudes of university students 
about stem cells are crucial because they will serve as 
a reliable source of information for patients, boosting 
their decision-making skills when it comes to adopting 
stem cells as a novel therapeutic strategy.12 The goal of 
this study was to determine the overall knowledge and 
attitude about umbilical cord stem cell banking (CB) 
among female Taif University students, as they will be 
the society’s future trend setters. A total of 604 people 
were surveyed to find out how much they knew about 
CB banking and how they felt about it. 
The bulk of the participants (70%) had insufficient 
knowledge (less than or equal to 2 out of 4), but their 
attitudes were inspiring, with more than 60% of them 
scoring better than adequate (more than or equal to 
3 out of 4). Unfortunately, several countries,13,14 have 
low levels of knowledge about CB banking. According 
to a prior study done in five European countries, 79 
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Table 3: Percentage description of correct responses 
on Attitude domain items.

Demographics A1, n (%) A2, n (%) A3, n (%) A4, n (%)

Age

15-18 years 338 (90) 242 (65) 267 (71) 203 (54)

19-23 years 86 (91) 64 (67) 75 (79) 43 (45)

24-30 years 79 (92) 45 (52) 66 (77) 42 (49)

31-45years 17 (100) 7 (41) 10 (59) 8 (47)

> 45 years 26 (84) 11 (36) 18 (58) 11 (36)

P value 0.467 0.001 0.098 0.201

Pregnancy status

No 529 (91) 356 (61) 419 (72) 295 (51)

Yes 17 (85) 13 (65) 17 (85) 12 (60)

P value 0.428 0.715 0.308 0.497

Marital status 

Single 414 (90) 289 (63) 326 (71) 239 (52)

Married 126 (94) 74 (55) 105 (78) 64 (48)

Divorced 4 (80) 5 (100) 4 (80) 3 (60)

Widow 2 (67) 1 (33) 1 (33) 1 (33)

P value 0.177 0.089 0.135 0.755

Educational level

High School 44 (88) 30 (60) 39 (78) 28 (56)

Undergraduates 463 (91) 315 (62) 365 (72) 259 (51)

Postgraduate 35 (88) 24 (60) 29 (73) 18 (45)

P value 0.635 0.944 0.638 0.583

Having Children 

No 448 (90) 313 (63) 357 (71) 261 (52)

Yes 98 (94) 56 (54) 79 (76) 46 (44)

P value 0.199 0.099 0.400 0.161

Number of Children

0 443 (90) 311 (63) 355 (72) 258 (52)

1 24 (92) 13 (50) 21 (81) 13 (50)

2 23 (100) 17 (74) 17 (74) 8 (35)

3 56 (92) 28 (46) 43 (71) 28 (46)

P value 0.394 0.022 0.777 0.340

Source of information

Family member 22 (100) 20 (91) 17 (77) 14 (64)

University 104 (95) 91 (84) 82 (75) 74 (68)

Clinical 23 (82) 18 (64) 18 (64) 15 (54)

School 9 (75) 9 (75) 10 (83) 7 (58)

Have no idea 233 (85) 118(43) 190 (70) 109 (40)

Media 155 (97) 113 (71) 119 (74) 88 (55)

P value 0.001 0.001 0.594 0.001

Pearson Chi-Square significance: P value; A1: Would you like to receive information 
about umbilical cord stem cells and banking; A2: Do you consider storing your 
umbilical cord stem cells; A3: Would you donate your umbilical cord stem cells 
to treat other patients; A4: Would you donate your umbilical cord stem cells for 
research purpose.

Table 4: Description of knowledge and attitude 
scores.

Knowledge Score Attitude Score
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0 160 26.5 0 27 4.5

1 179 29.6 1 91 15.1

2 87 14.4 2 121 20

3 149 24.7 3 135 22.4

4 29 4.8 4 230 38.1

percent of those surveyed had limited knowledge of CB 
banking.15 A more recent study in India found similar 
results, with only 26% of individuals knowing what CB 
banking meant.10 According to a survey conducted in 
Greece, 48% of respondents knew everything there was 
to know about CB donation and storage.16 In Australia, 
where 70% of people were aware of CB banking,11 there 
was a higher level of awareness. 
The majority of those who had heard about cord blood 
banking were informed primarily through the media, 
with just a handful being briefed by medical personnel—a 
trend that has been observed in other countries.15 As per 
the observation of one of the study,17 the medical staff’s 
lack of understanding prevents them from leading 
confident discussions on CB banking. As they’re on 
the front lines and most people prefer to acquire such 
information from their health care providers, it is vital 
to provide accurate and thorough information about 
CB banking and current therapeutic use to our medical 
staff or health care providers. Getting information 
solely from social media could lead to misleading 
information, which could impact people’s decisions 
about whether to donate their cord blood. Providing 
educational sessions to medical professionals will raise 
patient and family awareness from a non-profit source.
Surprisingly, the participants’ attitudes on CB donation 
were positive, and most of them were willing to donate 
for research and the treatment of other patients. This 
mindset will aid in the expansion of our CB donor pool 
for allogeneic stem cell transplantation. The attitude 
of giving to aid in the creation of new treatments 
and advancements in the field of stem cell research. 
Comprehensive educational campaigns providing clear 
and correct information on CB banking to university 
students, particularly in Saudi Arabia, are highly 
recommended. This will help to foster good attitudes 
toward CB donation and scientific research.
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CONCLUSION
Overall, Taif University female students’ knowledge 
about umbilical cord stem cell banking and donation 
is limited, but their attitude is inspiring. A large 
percentage of students are interested in donating their 
umbilical cords for banking and storage for research 
and medical purposes. As a consequence of this study, 
it is advised that colleges adopt various stem cell 
educational programs and awareness campaigns in 
order to promote stem cell knowledge and attitudes, 
allowing the benefits of umbilical cord stem cell use to 
become more widely known in society.
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