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ABSTRACT

Introduction: The use of stem cell has opened new avenues in
the management and cure of diseases in modern era. They have
enabled us to achieve remissions and cure in malignancies.
They have enormous ability of stimulating the repair process in
diseased and damaged tissue. As the medical specialists are a
reliable source of information, so their knowledge and approach
are vital in counselling the patients regarding the use of stem
cells as an advanced treatment option.

Aim: To assess the knowledge and attitude level about stem cells
and their therapeutic applications among medical undergraduates.

Materials and Methods: This cross-sectional study was carried
out for a period of six months from January 2021 to June 2021.
It included 150 MBBS students (2" to final year) of Northern
Border University (NBU), Arar, Saudi Arabia. A well-structured
questionnaire was used to collect data after obtaining informed
consent. It included 15 statements to assess knowledge and
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10 statements about attitude. The total knowledge and attitude
scores were calculated for each student and classified as poor,
moderate or high score. The knowledge and attitude scores
were correlated using Pearson’s correlation.

Results: Majority of the participating students were males (63.3%)
with mean age of 23.62+1.5. Adequate knowledge about stem
cells was observed in 65.3% of students while 10% had excellent
knowledge. An overall positive attitude was reported with a mean
score of 36.9+3.71. There was a low positive relationship between
knowledge and attitude scores with p-value <0.001 and Pearson’s
score(r) of 0.396.

Conclusion: The study indicates an overall good knowledge and
positive approach towards stem cell use in medicine among medical
undergraduates. It is suggested to organise comprehensive training
sessions and update the curriculum regarding recent developments
in stem cell research to further enhance students’ awareness and
attitude.
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INTRODUCTION

Stem cells play a vital role in repair of the body. They help to maintain
and regenerate organs and tissues. They replace dead cells and
renew injured tissues [1]. They have tremendous capability to
repair and develop into specialised cells [2]. They are found both in
embryos and adults. They can be unipotent, pluripotent or totipotent.
Unipotent cells develop into single adult cell type while pluripotent
can mature to many different cell types. Totipotent stem cells can
develop to all kinds of cells present in fetus [3]. The sources of stem
cells are blood in the umbilical cord and placenta (umbilical cord
stem cells), foetal tissue (embryonal stem cells) and blood, tissue or
bone marrow (adult stem cells) [4].

The stem cells collected from embryo are non specific and can
develop into any type of cell in human body [5]. Therefore, they
can be utilised to provide various tissue types needed in treating
Parkinson’s, Alzheimer’s, spinal cord injuries and cardiac disease.
However, use of embryonic stem cells is associated with ethical,
social and legal concerns because it includes destruction of
embryos for collection of cells [6]. Collecting cells from blood of
umbilical cord and adults doesn’t involve damage and are therefore
preferred. The cells collected from blood of umbilical cord are highly
proliferative and have tremendous capacity of self-renewal. They
are safe to collect and have no ethical concerns [7]. The adult type
of stem cells can be obtained from any organ of human body and
are best for autologous transplantation. Cardiac stem cells have
been used to repair injury caused by heart attacks [8].

It is essential to recognise the importance of recent developments in
stem celltherapy which are needed to promote regenerative medicine

[9,10]. An increased incidence of fatal degenerative diseases of
the nervous system, heart, liver, pancreas, and other organs has
been reported in recent years [11]. In these circumstances, use of
stem cells can provide big relief to patients with chronic diseases
like diabetes, Parkinson’s, and Huntington’s diseases [12]. The
prospects of stem cell-based treatment are bright so it is essential
for medical practitioners to keep up-to-date information of progress
in stem cell therapy.

Research related to stem cells is currently being done in many Arab
countries. In Saudi Arabia, many Institutions are doing research
on stem cells [13]. King Abdullah International Medical Research
Centre has developed a stem cell registry showing more than
10,000 donors and the Cord Blood Bank [14].

The benefits and possible future use of stem cells are, however, not
commonly known by the general population in Saudi Arabia. Thus
professional healthcare provider's doctors and paramedical staff
must educate and guide patients to ethically implement stem cell
based therapy. The information being provided to patient should
be precise which help them in making unbiased decision. The
knowledge and attitude of medical graduates can influence patient’s
decision regarding use of stem cells. The current study was, therefore,
planned to measure and correlate the knowledge and attitude scores
of medical students about stem cell and its applications.

MATERIALS AND METHODS

This cross-sectional study was conducted for a period of six
months (January 2021 to June 2021) among 2™ to final year
MBBS students of Northern Border University (NBU), Arar, Saudi
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Arabia. The study was carried out after obtaining Ethical approval
from Local Committee for Bioethics (LCBE) at NBU (Approval no:
03/42/H). Written consent was obtained from all participants after
explaining the study protocol, its voluntary nature and the secrecy
of the responses.

Sample size calculation: The sample size was estimated using
Cochrane’s sample size formula (n=zpg/e?), where,

n=minimum sample size

z=confidence interval (95%)

p=proportion (50%)

g=1-p

e=level of precision (5%).

The population proportion (p) was taken as 50%. With a finite

population of 245, the estimated sample size was calculated as 150.
Random convenient sampling was done to obtain 150 respondents.

Inclusion and Exclusion criteria: Any student from 2™ to final
year MBBS who wanted to participate was included in the study.
Students who were reluctant to participate were excluded.

The data was obtained from the students by using a self-
administered questionnaire. It was prepared in English language by
the investigators after reviewing the pertinent literature related to
stem cells and their use in medicine. A pilot study was done among
30 medical students of NBU using this questionnaire. The Cronbach
Alpha coefficient was calculated to be 0.8 in order to assess the
internal consistency of questionnaire. The students enrolled in pilot
phase of study were not included in the main part of study.

Questionnaire

Each participant was given an envelope containing a questionnaire,
participants information, and information related to study. Thirty minutes
were given to each student to fill the questionnaire. The questionnaire
had three sections:

e Section 1: Collected information about gender, age and education
years.

e  Section 2: Contained 15 questions related to knowledge about
stem cells. The possible answers were: “Yes”, “No” or “Don’t
Know”. The students were instructed to choose only one answer
for each statement. The correct answer was given 2 points and
the wrong answer was given 1 point. The answer “don’t know”
was not given any point. As there were a total of 15 questions,
knowledge score range was 0-30, making 30 as the highest
score, if the student answered all the questions correctly and O
as the lowest score if the student selected “don’t know” option
for all questions. The total knowledge score was calculated for
each student by adding the responses to 15 statements. The
score was divided into three categories: poor (less than 20),
moderate (21-25), and excellent (26-30).

e Section 3: Assessed the attitude of students towards stem
cell application in medicine. Each question was scored using
5-point Likert scale. It consisted of 10 statements. The students
were instructed to select only one response for each question.
A score of 1 was given for strongly negative response and a
score of 5 for strongly positive response. The range of score
was from 10-50 points. Thus high attitude score indicated
positive approach of students towards stem cell therapy. The
attitude score was classified into three groups based on the
total score of each participant: poor (10-29), good (30-39),
excellent (40-50) [15].

STATISTICAL ANALYSIS

The data was analysed using Statistical Package for the Social Sciences
(SPSS) version 22.0. Results were presented as the mean+SD or
percentage where relevant. The correlation between knowledge and
attitude was calculated using Pearson’s correlation test.
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RESULTS

The survey was completed by 150 MBBS students. Majority of the
students were males (63.3%) and belong to 6" year MBBS (35.3%).
The mean age of students was 23.62+1.5. Descriptive statistics are
shown in [Table/Fig-1].

Variable N Percentage (%)
Age (mean+SD) (years) 23.62+1.5
Male 95 63.3
Gender
Female 55 36.7
oM year 10 6.7
3 year 12 8
Level of education 4" year 30 20
5N year 45 30
Gm year 53 35.3
Religion Islam 150 100

[Table/Fig-1]: Demoghraphic characteristics of study population.

Knowledge score: The knowledge of students about stem cells
was assessed by analysing correct responses to 15 knowledge
questions. About 71.3% of students were aware that stem cell
is not a specialised cell of body. However, the information about
function and origin of embryonic stem cells (Q5 and Q6) was 50.6%
and 50%. Majority of students have adequate knowledge about
stem cell utilisation in various medical conditions. The number
and percentages of correct and incorrect responses to knowledge
statements are shown in [Table/Fig-2].

Incorrect Correct

S. responses | responses Don’t

No. Question n (%) n (%) know

1 Stem cells are specialised cells 42 (28) 107 (71.9) 1(0.66)

5 |S‘[em can divide and renew for 47 (313) 102 (68) 1(0.66)
ong periods

3 Adult stem cells can be obtained 42 28) 87 (58) 21 (14)
from sperm and eggs
Stem cells can treat neurological

4 diseases such as Alzheimer's and 60 (40) 82 (64.7) 8(5.9)
Parkinson's
Embryonic stem cells can form

5 any cell type in the body including 71 (47.3) 76 (50.6) 3(2)
placenta

6 Stem cells obtame@ from umbilical 66 (44) 75 (50) 96
cord are embryonic
Collection of umbilical cord blood
stem cells can cause pain and

/ may be harmful to the newborn 43 (28.7) 79 (62.7) 28(18.7)
and mother
There is lower risk for graft vs host

8 disease with umbilical cord stem 75 (50) 64 (42.7) 11(7.9)
cell transplantation
Bone marrow stem cells are o

9 obtained from the spine 80 (20%) 102 (68) 18 (12)
Embryonic stem cell

10 | transplantation can lead to the 75 (60%) 70 (46.7) 5(3.9)
formation of tumour

11 Stem cells can treat the diabetes 52 (34.7%) 75 (50) 23 (15.9)
mellitus

10 Stem cells can treaF spinal cord 19 (12.7) 113 (75.3) 18 (12)
injuries and paralysis

13 | Stem cells can treat infertility 33 (22) 102 (68) 15 (10)
Stem cell banks are available in

14 Saudi Arabia 62 (41.3) 83 (55.3) 5(3.9)
In order to donate umbilical cord

15 | blood, the delivery has to take 18 (12) 132 (88) -
place in big public hospital

[Table/Fig-2]: Number and percentage of student responses to knowledge
statements (n=150).
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Attitude score: Regarding the utilisation of stem cells from embryos
and aborted foetuses 30.7 % of the students have no clear idea while
19.3% thought it should be restricted. Similarly damaging embryo
for obtaining stem cells was considered immoral and illegal by more
than half of students as shown in [Table/Fig-3]. Majority of students
were interested in organisation of training programs and education
activities related to stem cells and its potential uses. The percentage
and number of students in each category of knowledge and attitude
are shown in [Table/Fig-4]. The overall mean knowledge score was
22.42+2.74 as shown in [Table/Fig-4].

Strongly Not Strongly
S. disagree | Disagree | sure | Agree agree
No. Question n (%) n (%) n (%) | n (%) n (%)
Stem cells
transplantation can 50
1 open doors to human | 35 (23.3) | 63 (42.0) (34.7) -
being killed for the ’
benefit of others
Research involving
use of embryonic
stem cells from 46 29
2 embryo or aborted 88(25.3) | 87 (24.7) (30.7) | (19.3)
fetus should be
restricted
Embryonic stem cells
research involving 54 61
3 destruction of 9(6) 10 (6.6) (36) 40.7) 16 (10.7)
embryo is immoral '
and illegal
Stem cells 41 40
4 transplantation should 4(2.7) 33 (22) ©7.3) | ©6.7) 32 (21.3)
be widely done ’ '
Pregnant mothers
should be counselled 26 a5
5 to store their umbilical 11(7.9) (17.3) | 66.7) 28 (18.7)
cord blood stem cells ’ '
for future purposes
Health care provider
should have sound 78
6 knowledge about 0 15 (10) 5@39) (52) 52(34.7)
stem cells
More awareness
program should be 25 76
7 organised regarding 0 0 (16.6) | (50.6) 49(327)
stem cells
The future of
mankind is bright if 17 73
8 stem cells research 0 0 113 | ws.7) 60 (40)
could be successfully ’ '
conducted
Privacy of donor 16 38
9 should be maintained 0 0 (10.7) | (25.3) 96 (64)
Informed consent
should be taken for 69
10 | collection, storage 0 0 46) 81 (54)
and use of cord
blood before delivery

[Table/Fig-3]: Number and Percentage of student responses to attitude

statements (n=150).

Category n %
Knowledge

Poor knowledge 37 24.7

Moderate knowledge 98 65.3

Excellent knowledge 15 10

Overall knowledge score (mean+SD) 22.42+2.74

Attitude

Poor attitude iR 7.3

Good attitude 114 76

Excellent attitude 25 16.7

Overall attitude score (mean+SD) 36.9+3.71

[Table/Fig-4]: Categories of knowledge and attitude score.
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Correlation between knowledge and attitude score: The mean
knowledge and attitude scores are shown in [Table/Fig-4]. The
knowledge and attitude scores were correlated using Pearson’s
correlation test. It showed a low positive linear correlation with
p-value <0.05 as shown in [Table/Fig-5].

R2 Linear = 0.157

45.00

Atftitude score

1500 1750 2000 2250 2500 2750

Knowledge score

[Table/Fig-5]: Correlation between knowledge and attitude scores (r=0.396 and

p-value <0.001).

DISCUSSION

Stem cells can give rise to any tissue of body thus showing a
tremendous ability to cure and treat diseases. However, their use
has ethical, legal, and social issues which needs to be addressed
[16,17]. The controversy can be minimised by providing sound and
up-to-date knowledge to medical professionals. It can help patients
in making right decisions related to use of stem cells as a new
treatment modality.

The results of present study show that 65.3% of the medical
undergraduates have sufficient knowledge related to stem cells while
10% have excellent knowledge. The results are consistent with a
study done in Qassim (Saudi Arabia) reporting adequate knowledge
in 56% of participants [18]. However, study done in Al Jouf region of
Saudi Arabia among dental graduates has shown poor knowledge
(55.7%) but positive approach towards stem cells [19]. The study
done on nursing staff has also shown inadequate knowledge
indicating the lack information regarding stem cells and its therapeutic
applications [20]. Similar results have been reported by a study from
Egypt showing 69% of the nursing staff had insufficient knowledge
[21]. This disagreement with the current study can be attributed to
the differences in settings and participants of the study.

The students believed that health professionals should have sound
information regarding stem cells (86.7%) and more training programs
should be organised for their training. Similar findings were reported in
Egypt where 92% nursing staff were in favour to receive comprehensive
education regarding stem cells [21]. Although most of the students
were interested in obtaining awareness about embryonic stem cells but
amost half of students considered it unethical. The students showed
concerns about the unethical use of human embryos for research
purpose. Similar allegations have been made worldwide [22] that human
embryos have been exploited for commercial and research purposes.
The students believed that causing harm to foetus at any stage is a
serious offence. The blastocyst was considered a living human by more
than 50% of participants in a study done in Malaysia [23].

An overall positive approach related to stem cell applications has
been observed among medical undergraduates in current study.
Majority of students had good attitude (76%) while 16.7% had
excellent attitude. This positive approach can be due to adequate
knowledge of students about stem cell therapy. The findings are
consistent with study done in Qassim showing that 76% of the
medical professionals have positive attitude [18]. Similarly study
done among the health science students in Jouf University of Saudi
Arabia showed high attitude scores in 70% of students [24].

The knowledge and attitude scores showed low positive correlation
calculated by Pearson’s coefficient (0.396). The study carried out
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in Jouf University showed a similar positive correlation (r=0.334,
p-value <0.001) [24]. The positive association was also reported by
a study conducted on nursing staff in labour room (r=0.532, p-value
<0.01) [25]. However, a poor correlation was reported by a study
done in Malaysia. They reported that although the awareness about
stem cell is an important factor in shaping the approach of students
related to stem cell, the religious, cultural and social beliefs seems
to modify it [23].

Limitation(s)

The main limitation of study was that it was questionnaire based and
has self-reported data which can lead to bias or an exaggerated
response. The research was done only among medical students of
NBU, so the results cannot be generalised.

CONCLUSION(S)

An adequate knowledge and positive approach was reported
regarding stem cells in current study. This can be further improved
by organising training courses about stem cell research which
should be designed in accordance with the religious and cultural
norms of the country. It should be considered an important topic
in medical curriculum to further enhance the awareness among
students. This will empower the future doctors and help in ethical
use of stem cells.
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