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ABSTRACT

Background: Among the various types of stem cells which have been suggested for
therapeutic purposes, human amnion epithelial cells (hAEC) are highly promising. Purpose:
This study aims to assess the knowledge and attitudes of the Taif University population
toward the therapeutic potential of hAEC. Methods: This was a cross-sectional study
carried out among the students of Taif University. A self-administrated questionnaire was
used in this descriptive study. The questionnaire consisted of demographic information,
knowledge, and attitudes regarding stem cells and hAEC. The data was analyzed using
descriptive statistics in SPSS-IBM 25. Results: Out of 1026 subjects, 908 (88.6%)
were female, 686 (66.9%) from the age group of less than 25 years, 984 (96%) Saudi
nationals, and 834 (81.45%) were undergraduate students. Unfortunately, 35% of the
subjects in this study have no idea about stem cells and 55% have never heard about
hAEC. Only a moderate level of knowledge score was noticed among the participants
about stem cells. Significantly (P=0.001) high percentage of females would like to
conserve their human amniotic epithelial cells for family or for research purposes. More
than 88% of the subjects would like to have awareness programs in the community
about human amniotic epithelial cells. The knowledge and attitude scores were shown
to have a substantial positive association. Conclusion: As a result of this research, it is
suggested that various stem cell educational programs and awareness campaigns need
to be implemented in universities in order to improve stem cell knowledge and encourage
a more positive attitude toward the use of stem cells for therapeutic purposes.
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INTRODUCTION

Stem cells are unique in that they have the
ability to selfrenew indefinitely and can
specialize into numerous cell types. Embry-
onic stem cells (ESC) are pluripotent, which
means they can differentiate into any form
of cell in the body. As a result, ESCs are
critical in the development of a wide supply
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of tissues for the treatment of disorders
like Parkinson’s disease, Alzheimer’s disease,
spinal cord injury, and cardiovascular disease.
Nevertheless, because ESC research neces-
sitates the destruction of embryos in order
to access the cells, it has sparked ethical,
legal, and social debate."* This has resulted
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in a demand for alternate stem cell sources that do
not require the destruction of an embryo, such as
umbilical cord blood stem cells (UCBSCs) and adult
stem cells (ASCs). Because of their strong regenerative
capacity, enhanced ability to self-renewal, reduced ability
to immune response, and, most notably, their safety and
ethical free features, UCBSCs are highly recommended.’
However, there are many issue associated with its use
including the need for 7z vitro expansion prior to use
it in vivo.

Human amniotic/amnion epithelial cells (hAECs) are
derived from the innermost layer of the placenta nearest
to the fetus and have been found to be seed cells for
allogeneic cell treatments. Due to the fact that a high
number of cells can be obtained from single placenta
with an average of 100-120 million cells, easy accessible
and low cost as well as it comes from the placenta
which usually discard after the cesarean delivery of
healthy baby which results in no ethical concern
associated with hAEC. Interest in the use of hAECs
in regenerative medicine has grown over the last two
decades. Impressive medical outcomes are reported
from animal studies on the use of hAECs in the treat-
ment of neurological problems,*” respiratory illnesses,®’
hepatic damage,'®"! diabetes," renal diseases,” cardiac
ailments,!* healing of wounds and ulcers,>!* and several
other diseases.”’® Despite their therapeutic efficacy,
hAECs differ in physiological properties, secretory
function, and immunomodulatory activity under various
settings, resulting in variable consequences depending
on the function.

Due to the bright prospect of stem cell-based treatment,
it is critical for health care professionals and students
of medical and allied health sciences universities to
have a basic understanding of stem cells and a favorable
attitude toward their use in medicine. The results of
research undertaken around the world have been
inconsistent. A study performed in 2015 demonstrated
a modest understanding of stem cell therapy with a
good attitude among nursing students.” One study
in Tabuk, Saudi Arabia, found that final-year medical
students and doctors had insufficient understanding,
attitude, and practice when it came to the use of stem
cells in diabetes control.? A Saudi Arabian educational
interventional study on stem treatment found insuf-
ficient knowledge but a good attitude among nurs-
ing students. However, after educational intervention,
there was a significant gain in knowledge.?! In 1984,
Saudi Arabia became the first Arab country to carry
out hematopoietic stem cell transplantation (HSCT).
Approximately 500 allogeneic transplants are currently
performed each year.”? Considering stem cell therapy
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is continuously expanding, it is critical to assess the
current state of knowledge and attitudes among future
graduates who will work in the health-care profession
so that effective efforts can be made to close any gaps
that may exist. Also, because human amniotic epithelial
are easy to isolate, not required an z vitro expansion
prior to use and no ethical concern associated with it
since the placenta is usually discard following the delivery.
Therefore, by using a cross-sectional study design, we
aimed to examine the knowledge and attitudes of Taif
University students about human amniotic epithelial cells.

METHODS
Study design and settings

This was a cross-sectional study carried out among the
students of Taif University. This university is situated
in Taif, a Saudi city on the eastern slopes of the Sarawat
Mountains in the Makkah area of western Saudi Arabia.
More than 1000 students from medical and allied
health sciences programs at the university participated
in this study, which is almost 50% of the registered
students at the university.

Sample size estimation

The calculation of the sample size was done using
Cochrane’s sample size equation (# = z*pg/e?), in which
‘n’ indicates the least sample size, while z’ stands for
the intended confidence interval (95 percent), p is the
proportion, ¢ =1 - p, and e is the desired level of precision
(5 percent). To calculate the sample size for this investi-
gation, we used 50% as the population proportion (p).
The estimated sample size was computed as 325 using
the above formula and values with a finite population
of 2100.

Sampling method

The study participants were chosen using a multilevel
probability proportional to size (PPS) selection approach.
To begin, the necessary percentage of participants from
each college was determined based on that college’s
total number of registered students. The required
fractions of participants from each year, as well as gender,
were chosen based on PPS in the following steps. The
systematic random sample method was utilized to
choose each gender and year, utilizing each student’s
university identity number.

Ethical considerations

This study was approved by Taif University Ethics
committee application number (42-0109). Prior to taking
part in this study, all respondents were asked to agree or
disagree to participate in this research.

S$631



Alhomrani, et al.: Knowledge and Attitude on hAEC among Taif University Students

Data collection procedure

The data collection process began after the appropriate
approval processes were completed. The availability of
the selected students for data collection was informed
to them by their class leader. The study includes all
Taif University colleges’ registered students for the
academic year 2020-21. The research team reached the
selected students between December 2020 and February
2021, shared an electronic link to the questionnaire and
obtained on-the-spot input. Without compulsion or
interference from the researcher, the respondents were
free to answer the individual items.

Data collection instrument

The survey items for this study were created by the
researchers based on the most relevant information
that needed to be gathered in order to assess knowledge
and attitude patterns. With the support of experienced
researchers and specialists in the field, both logical
and content validity were examined in relation to the
study objectives. Following that, the questionnaire was
translated into Arabic to make the survey content easier
to understand for the surveyors. With the help of
bilingual (Arabic-English) speakers, the Arabic translated
form was compared to the English version for logical
and construction correctness. A pilot study was also
conducted on a small sample of the population to
see whether there were any missing points or if the
responders had any problems understanding the
questionnaire items. The questionnaire form had three
sections. Section 1 is comprised of demographic variables,
including age, gender, educational level, marital status,
nationality, and having children. Section 2 was made
up of seven items to explore the knowledge of the
participants, whereas section 3 included five items to
check the pattern of attitude of the surveyors. The classic
scoring technique was utilized for this survey (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 score ranges were 0-7 for knowledge,
and 0-5 for attitude, and 0-12 for the total score of this
survey.

Data analysis

SPSS 25.0 software was used to analyze the data. To
compare mean estimations of variables, the ~test was
used. To compare ratios and demographic variables,
the Chi-square test was performed. The correlations
between two variables were compared using Pearson
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and Spearman’s correlation. A statistically significant
value was defined as p < 0.05.

RESULTS
Demographic features of the participants

The participants (1026) were recruited from different
colleges of Taif University. The 908 (88.6%) participants
were female, and only 117 (11.4%) were male (Table 1).
There were 686 (66.9%) students from the age group
of less than 25 years, while only 85 (8.3%) participants
were from the high age group of more than 45 years.
The 984 subjects (96%) belonged to Saudi Arabian
nationality, and 41 (4%) were from non-Saudi origins.
The 697 participants (68%) were single, while 30%
(308) were married and the rest belonged to other
categories. A vast majority (834, 81.45%) of the surveyors
were undergraduate students, and 4.6% of them were
postgraduates. Only 274 (26.7%) and 751 (73.3%) have
no children.

Knowledge analysis

Only a moderate level of knowledge was noticed among
the participants about stem cells (Table 2). Significantly

Table 1: Demographic distribution of the participants.

Demographics Frequency Percentage
Gender
Male 117 11.4%
Female 908 88.6%
Age
< 25 years 686 66.9%
25-35 years 154 15%
35-45 years 100 9.8%
>45 years 85 8.3%
Nationality
Saudi 984 96%
Non-Saudi 41 4%
Marital status
Single 697 68%
Married 308 30%
Divorced 14 1.4%
Widow 6 0.6%
Educational status
High school 144 14%
Undergraduates 834 81.4%
Postgraduate 47 4.6%
Having children
No 751 73.3%
Yes 274 26.7%
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Pearson Chi-Square significance: P value; K1: Do you
have any information about stem cells; K2: -Do you

Table 2: Percentage description of correct responses

on knowledge domain items.

Demographics | K1 | K2 | K3 | K4 | K& | K6 | K7 know the types of stem cells; K3: Are you aware of the
Gender potential therapeutic applications that stem cells provide;
Male 64 | 52 | 54 | 52 | 52 | 54 | 49 K4: Do you know the sources of stem cells; K5: Do
e 68 | 36 | 47 | a7 | 41 | 49 | 44 you have any information regarding the exits of human
Pvalue  |0.389]0.001(0.118]0.319]0.024|0.285/0.306| amnion epithelial cells (hAEC); Ké: Are you aware that
Age placenta considered as the major source of human
< 25 years 68 | 22 | 50 | a9 | 46 | 48 | a6 amnion epithelial ce}ls; K7: Do you have any knowledge
2535 years | 63 | 27 | 45 | 45 | 34 | 50 | 45 about.the characteristics that made hAEC the focus of
R e I [ e Iy attention for many researchers?
>45 years 64 | 27 | 35 | 44 | 28 | 59 | 31 Attitude analysis
P value 0.351]0.001]0.055|0.629|0.001]0.061]0.068 | Generally, the attitudes of the participants in this study
Nationality were positive and inspiring (Table 3). Significantly
Saudi 68 | 38 | 48 | 48 | 42 | 50 | 44 | (P=0.001) high percentage of females would like to
Non-Saudi 56 42 49 51 46 56 39
P value 0.108|0.627|0.909 | 0.655|0.606 | 0.429 | 0.488
Marital status Table 3: Percentage description of correct responses
Single 69 | 43 51 50 | 46 48 48 on Attitude domain items.
Married 65 27 41 42 33 56 38 Demographics A1 A2 A3 A4 A5
Divorced 50 21 43 64 64 38 36 Gender
Widow 83 17 25 83 18 33 33 Male 44% 81% 56% 82% 94%
P value 0.012|0.001|0.002|0.025|0.001|0.065|0.028 Female 74% 95% 56% 92% 97%
Educational level P value 0.001 | 0.001 | 0.990 | 0.001 0.144
High school 52 28 42 46 40 52 46 Age
Undergraduates | 70 39 48 48 42 48 43 < 25 years 64 94 57 92 96
Postgraduate 75 49 60 60 49 68 66 25-35 years 78 90 59 88 96
P value 0.001{0.011|0.113|0.238|0.581|0.031| 0.007 35-45 years 80 96 51 93 96
Having Children >45 years 69 97 45 89 100
No 68 42 50 49 45 48 46 P value 0.007 | 0.168 | 0.105 | 0.271 0.324
Yes 65 28 41 44 35 57 40 Nationality
P value 0.346|0.001|0.010|0.121|0.006 | 0.008 | 0.058 Saudi 71 94 56 92 96
Non-Saudi 56 88 51 76 100
P value 0.045 | 0.116 | 0.564 | 0.001 0.206
(P=0.001) a high proportion of subjects from under- Marital status
graduate and postgraduate cohorts acknowledged that Single 69 04 56 91 %
they have some information about stem cells. Male Married 73 93 53 92 97
participants showed significantly (P=0.001) more Bivereas 21 14 77 100 86
knowledge about the types of stem cells when compared Widow 17 17 33 50 100
to the female cohorts. Similarly, those who are unmarried, P value 0.387 | 0.480 | 0.167 | 0.002 | 0.154
more educated and without children had more awareness Educational level
about the types of stem cells. Unfortunately, very few High School 63 92 60 83 95
participants were aware of the therapeutic applications | Undergraduates | 72 94 54 93 97
and source of stem cells. Males, below 25 years of age, Postgraduate 60 17 62 9 96
and unmarried subjects had significantly better awareness P value 0.028 | 0.568 | 0.284 | 0.001 | 0.651
of human amniotic stem cells compared to other Having Children
members of their respective groups. The role of the No 69 94 56 92 96
placenta and increased research activities were also not e i ik e gl i
widely disseminated across the participants. P value 0229 | 0638 | 0.846 | 0.580 | 0.736
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conserve their human amniotic epithelial cells for family
or for research purposes. A great majority of the subjects
from different age groups, Saudi nationals and under-
graduate students, would like to conserve stem cells.
More than 88% of the subjects would like to have
awareness programs in the community about human
amniotic epithelial cells. Most of the participants from
a variety of age groups, marital status, and educational
backgrounds emphasized the importance of having
stem cell banks in the Kingdom of Saudi Arabia. Overall,
96% of the surveyors believe that there is a dire need to
have a general awareness campaign for stem cells in the
Kingdom of Saudi Arabia.

Pearson Chi-Square significance: P value; Al: If you
or your spouse become pregnant in the future, would
you conserve your hAEC for protecting your family
or donate it for research purposes; A2: Do you support
increasing the awareness of our community about
hAEC by conducting courses, programs or associate it
with educational curriculum; A3: Would you be willing
to donate, conserve stem cells for personal therapeutic
purposes or research; A4: From your opinion, do you
think that there is an importance to establish banks
for conserving stem cells in Saudi Arabia; A5: Do you
think it is important to increase the awareness toward
stem cells in Saudi Arabia.

Analysis of participants’ response

According to demographic characteristics (Table 4), the
mean ranking for the ‘knowledge’ score was found to
be highest for post graduate subjects (4.51), followed by
male participants (4.14), non-Saudis (3.82), those less
than 25 years old (3.80) and those who had no children
(3.79). In the ‘attitude’ domain, divorced subjects
scored the highest (4.28), followed by female participants
(4.13). Overall, the mean score of attitude from most of
the cohorts was better than the mean score of knowledge.
A significantly (P=0.049) lowered level of knowledge
score was noticed among ‘widow’ subjects. The total
score was highest among postgraduate subjects (8.57)
and, significantly (P=0.002), they differed from other
participants from their cohort.

DISCUSSION

University students’ knowledge and attitudes about stem
cells are critical because they will serve as a dependable
source of information for patients, improving their
decision-making capacity when it comes to using stem
cells as a unique and innovative therapeutic strategy.”
The outcome of the study demonstrates a moderate
level of knowledge about human amniotic epithelial
cells with a positive attitude among the Taif University
students.

Table 4: Average score on Knowledge and Attitude.

Demographic Variable K-Score P value A-Score P value Total Score P value
Male 414+1.23 3.56 + 1.22 7.7+1.22 0.676
Gender 0.088 0.289
Female 3.64 £1.10 413+1.03 7.77+1.06
< 25years 3.80 £ 1.09 4.05+1.09 7.85+1.09 0.543
25-35years 3.45+1.24 4.11+£0.11 7.560.67
Age 0.102 0.281
35-45years 3.77 £1.11 416 +0.04 7.930.57
>45 years 3.23+£1.09 4.00+0.93 7.23+1.01
Saudi 3.69 +1.11 4.08 +1.07 7.77+1.09 0.218
Nationality 0.112 0.318
Non-Saudi 3.82 +£1.30 3.70+1.06 7.52+1.18
Single 3.86 +£1.13 4.06 + 1.09 7.92+1.11 0.024
Married 3.37 £1.03 4.08+1.03 7.45+1.03
Marital status 0.049 0.563
Divorced 3.64 £1.09 4.28 +1.09 7.92+1.09
Widow 2.00 £ 0.52 3.66 + 1.10 5.660.81
High School 3.54 £1.23 3.93+1.15 7.47+1.19 0.002
Educational Undergraduates | 3.68+1.09 | 0310 409+ 1.06 0.743 7.7741.07
qualification
Postgraduate 451+1.18 4.06 + 0.97 8.57+1.07
No 3.79+1.11 4.06 +1.08 7.85+1.09 0.432
Having Children 0.322 0.654
Yes 344 +1.12 4.08 +1.05 7.52+1.08

K-Score = Average knowledge score; A-Score = Average attitude score Values are given as mean + SD. Statistics: One-way Anova and T-test followed by appropriate
non-parametric tests depending on variables. n=1026; P > 0.05 compared within groups
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The majority of the participants included in this study
were female. However, their mean knowledge score was
lower than the males. This finding is in contrast to the
general belief that females are more knowledgeable and
have more awareness of their surroundings. Lack of
communication and media role in disseminating infor-
mation about human amniotic epithelial cells (hAEC)
is possibly the reason for attaining this low knowledge
score. Unfortunately, around 35% of the subjects in this
study have no idea about stem cells and 55% have never
heard about hAEC. Altemani ¢# a/, 2018?° conducted a
study on doctors and medical students in Tabuk city
to see how well they understood stem cell therapy for
diabetes mellitus, and found that 76.5 percent had fair
knowledge. The participants in the bulk of other Saud:
Arabian studies have shown that they are unaware of
stem cells. Most of the other Saudi Arabian investigations
have found that the participants had little awareness
of stem cells. In their study on the significance of stem
cells in dentistry, Alhadlaq e# 4/ (2019)** discovered a
lack of understanding among both male and female
students. Further, nursing students showed poor
knowledge in another study (Azzazy and Mohamed,
2019)* done in Saudi Arabia that improved significantly
after educational intervention.

A great majority of the subjects, both male and female,
agree that there is a need to have a mass awareness
campaign to disseminate knowledge of stem cells and
also that there is a necessity to establish banks for
conserving stem cells in Saudi Arabia. The findings
in this study are congruent with an earlier report®
that observed 76.1% of the nursing students having a
good attitude towards stem cell applications in medical
sciences. ALtemani ¢ a/, 2018% found a positive attitude
of the study participants towards stem cells and their
implications in medicine. The participants’ commitment
to conserving stem cells for their family and research
purposes is very admirable, as these subjects are going
to play a major role in decision making processes in the
future. Generally, both attitude and knowledge scores
were high among postgraduate students. It is obvious
that they are more aware and have an inspirational
positive attitude. That is a good sign for community
improvement.

We discovered a strong positive association between
knowledge and attitudes in the current study, which
is consistent with previous studies published in Saudi
Arabia.® Although the knowledge level was moderate
for most of the questions, the attitude to uplifting the
knowledge and enhancing awareness were high. Our
findings are in disagreement with a study done earlier’
on Malaysian nursing students where a poor correlation
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between knowledge and attitude was noted that they
attributed to being influenced by religious and cultural
issues. Although Saudi Arabia is a capital for Islamic
knowledge, Saudi society has kept themselves updated
with the medical needs within the fulcrum of religion.
Also, it is possible that the Malaysian study was carried
out in 2015. Stem cell research has taken a long leap
since then and Malaysian society must have accommo-
dated the importance of stem cells in their culture.
This study has some limitations, such as the use of a
convenient sampling technique in subject selection,
which limits the generalizability of the findings to all
Taif University students. Because of the cross-sectional
character of this study, causality between the studied
variables could not be determined.

CONCLUSION

The majority of the participants had a moderate degree
of knowledge, as well as a positive attitude regarding
stem cells and their importance. The knowledge and
attitude scores were shown to have a substantial positive
association. As a result of this research, it is suggested
that various stem cell educational programs and awareness
campaigns need to be implemented in universities in
order to improve stem cell knowledge and encourage a
more positive attitude toward the use of stem cells for
therapeutic purposes.
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SUMMARY

Stem cell education and awareness campaigns should be
undertaken at universities to increase stem cell under-
standing and foster a more favorable attitude toward
the use of stem cells for therapeutic reasons.
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