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ABSTRACT:

Introduction: Human biobanks are repositories containing biological
samples and genetic, medical and other personal data aiming at
enhancing understanding of medical conditions for translation into
improvements in diagnosis, prevention and treatment. Assessment of the
current knowledge and attitudes about biobanks is a prerequisite to
tailoring suitable awareness programmes. This type of assessment
among future healthcare providers is lacking in Egypt. This cross-
sectional study was conducted to assess the knowledge and attitude of
medical students in Alexandria Faculty of Medicine towards biobanks
and biospecimens donation and identify factors influencing their
attitude.

Fourth yearmedical studentswho participated in the studywere 570 over
a four months period from mid October 2016 till the end of February
2017.Data were collected using a self-administered questionnaire which
included demographic and medical data, history of blood donation and
participation in research, knowledge about and attitude towards
biobanking.

Results showed that less than half (46.0%) of the students had heard
about the term "biobank”, while 71.8% of them knew the right purpose
of a biobank. Less than half of the students (47.2%) agreed or strongly
agreed to donate biospecimens to a biobank. The major reason for
positive attitude of students towards donation of biospecimens to a
biobank was advancing medical research, benefit the society and future
generations while the main reasons for negative attitudewere concerns
about confidentiality and misuse of biospecimens in biomedical
research.Biospecimen donation willingness was significantly associated
with histories of blood donation, hospitalization and participation in
health-related research.

In April 2003 the directories of HGP

e Human Genome Project (HGP)
IS an international scientific research
project coordinated by the United
States Department of Energy and the
National Institute of Health. The
project aims at obtaining a fully
connected genetic and physical map
of the human chromosomes and a
complete copy of the nucleotide
sequence of human DNA. As such, it
has been described as the first “big
science” project in biology.

announced that the first draft of the
map of the human genome had been
completed. It was anticipated that
mapping the complete set of DNA
would revolutionize health care and
lay the groundwork for the
development of clinical markers with
predictive capabilities and, thereby,
lead to preventive interventions,
tailored treatments, and less deaths®

Human biobanks are repositories
containing biological samples and

genetic, medical and other personal
data. The main purpose of creating
biobanks is to link these information
sources and making them available
for use in research aimed at
enhancing our understanding of
medical conditions for translation
into improvements in diagnosis,
prevention and treatment. Largely as
a result of these unique features,
biobanks also present serious legal,
social and ethical challenges that
could siqnificantly undermine their
potential ®*

Biobanks depend on people’s
willingness to contribute samples for
both research and storage. Public
support is thus essential in securing
the long-term viability of biobanks.¢
Identifying the possible barriers to
public participation in biobanking is
vital to determining the Kkinds of
biobanks and governance structures
that are likely to succeed. Yet
researches identifying these barriers
are scarce, with only a few studies
directly investigating predictors of
intention. National surveys from
Sweden, Ireland, the UK and the
USA all find a range of factors
important  in  determining  the
willingness to participate, including:
perception that the research will be
beneficial, general support for
medical or genetic research, general
trust in researchers, and research
organizations, a history of blood
donation, increased age, gender,
education, experience with a g)enetic
condition and being a parent®

Egyptian  scientists have been
biobanking human tissue for research
purposes for more than 100 years “%,
but much can be improved by
providing a consistent framework for
ethical management. One of the
major challenge facing Egyptian
biobanks is obtaining informed
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consent, and the lack of a standard method of obtaining
such consent. In some areas, researchers record only
verbal consent. Abd El-Aal et al. explain that a consent
for the use of archival pathology material is almost never
obtained. "

For the past few years, political unrest has disrupted
attempts at creating new laws to govern medical research.
In addition, inconsistent national laws coupled with
conflicting cultural and religious perspectives create
further challenges for lawmakers. %

An initial assessment of the current knowledge and
attitudes about biobanks in a targeted geographical area is
a prerequisite to tailoring suitable awareness programmes.
This type of assessment among medical students - who
are future healthcare providers - is lacking in Egypt.
Therefore, this study was conducted to assess the
knowledge and attitude of medical students in Alexandria
Faculty of Medicine towards biobanks and biospecimens
donation and to identify factors influencing their
attitudeto implement appropriate education and training
programmes.

SUBJECTS AND METHODS:

The cross-sectional design was adopted. The study was
conducted in Alexandria Faculty of Medicine,
Community Medicine Department on the fourth-year
students of the academic year 2016/ 2017. Three out of
four rounds of the fourth academic year 2016/ 2017 were
selected then all students in the selected rounds who
agreed to respond to the questionnaire were included in
the studyThe field work was conducted over about four
months period from mid October 2016 till the end of
February 2017.

Official approvals for the implementation of the study
were obtained from Ethical Committee of the Faculty of
Medicine and The Community Medicine Department.
Obijectives and types of information to be obtained were
explained to participant students and their informed
consents were taken. Confidentiality of data was
ensured.Data  werecollected using self-administered
questionnaire which included demographic and medical
data, history of blood donation and participation in
research, knowledge about and attitude towards
biobanking.

The questionnaire used for assessment of knowledge and
attitude was developed by Merdad et al ®? in their
published study who conducted their study among
healthcare students at the largest University in Saudi
Arabia, King Abdulaziz University (KAU). Structuring
of the questionnaire was based mainly on previous
conducted surveys then enriched by additional questions.
A preliminary phase was conducted to assess validity and
reliability of the questionnaire before its use. Initially
three Egyptian experts in the field of biomedical research
at the faculty were asked to assess the degree to which
items in the questionnaires are relevant and can correctly

measure the knowledge and attitudes of medical students
about biobanking. After that, minimal corrections were
done.The next step was pretesting of the questionnaire.
We included 30 medical students randomly selected at the
faculty. They were asked to fill the questionnaire twice
three weeks apart. Data were used to assess internal
consistency reliability using cronbach's alpha as well as
test retest reliability using intra-class correlation
coefficient. The results showed adequate internal
consistency reliability (cronbach's alpha =0.75). Moreover
the intra-class correlation coefficient was 0.98.

Data were analysed using SPSS, version 20.(13)Data are
presented as numbers and percentages for categorical
variables and means and standard deviations (SD) for
continuous variables. For testing associations between
qualitative variables, the chi-squared and Monte Carlo
tests were used.All results were interpreted at the 5%
level of significance.

RESULTS

The medical studentswho agreed to participate in the
study were 570. Ages of the studied students ranged from
20 to 29 years with a mean age of 21.63+0.932 years.
More than half (60%)of the students were females. Most
of the studied students were Egyptians (94.9%) and other
nationalities represented only 5.1% (table 1).

Table (1): Distribution of the studied medical students
according to demographic data

Demographic data n %
Age (years)
=  MeanzSD 21.63+0.932 years
= Min-Max 20 — 29 years
e Male 228 40.0
Gender
e Female 342 60.0
e Egyptian 541 94.9
Nationality
e Non-Egyptian 29 5.1
Total 570 100.0

Medical data of the students areshown in table 2. More
than two fifths (42.6%) of the students rated their general
health as "good", 39.0% and 11.4% rated their general
health as "very good" and "excellent" respectively. A
minority rated their health as "fair" or "poor" (5.8% and
1.2% respectively). The majority of the studied students
had no chronic diseases, and had no inherited disease in
the families(82.1% and 70.5% respectively)and 65.1% of
them had never been hospitalized.

Table 3 demonstrates that more than half (51.8%) of the
students had donated blood before while nearly three
quarters (74.7%) of them had never participated in health-
related research.
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Table (2):Distribution of the studied medical students
according to medical data.

Medical data n %

o Excellent 65 114

* very 222 390

Self-rating ofgeneral health status good i
* Good 243 42.6

o Fair 33 5.8

* Poor 7 1.2
. - « oYes 102 17.9
Sufferingfrom any chronic disease “No 163 21
History of inherited disease in the o Yes 168 29.5

famil

amiy «No 402705
. o e Yes 199 34.9
History of hospitalization “No I 651
Total 570 100.0

Table (3): Distribution of the studied medical students
according to history of blood donation and
participation in research

History of blood donation, and participation

. %
in research

o Yes 275 48.2

History ofblood donation
e No 295 518

Participation in health-related * Yes 144 253

research e No 426 747

Total 570 100.0

Concerning knowledge of studied students towards
biobanking, table 4 shows that 51.4% heard about the
term "Human Genome Project” and less than half (46.0%)
of them had heard about the term "biobank". More than
two thirds (71.8%) of the students who heard about
biobanks knew the right purpose of a biobank which is to
collect and store biospecimens for diagnostic, treatment
and biomedical research purposes, 9.5% thought it
collects and stores biospecimens for research purposes
only, 5.7% of students thought it collects and stores
biospecimens for diagnostic and treatment purposes only,
whereas 13% said they did notknow the purpose of
biobanking.

Regarding the meaning of biospecimens according to
modern biobanking, 28.6% of students knew the right
meaning which is "samples and/or biomolecules with
annotated clinical, socioeconomic and lifestyle data",
12.6% thought that they were annotated clinical,
socioeconomic and lifestyle data only and 11.4% thought
that they were samples and/or biomolecules with
annotated clinical data only. On the other hand, 42.5% did
not know what a biospecimen means.

Attitude of the studied students towards biobanking is
shown in table 5. Less than half of the students (47.2%)
agreed or strongly agreed to donate biospecimens to a

biobank. On the other hand, only 10.9% of the students
disagreed or strongly disagreed to donate biospecimens to
a biobank while 41.9% were not sure if they are willing to
donate biospecimens to a biobank.The majority of the
studied students (81.1%) had a positive attitude towards
medical research and 72.1% had a positive attitude about
genetic research.

As shown in table 6, the major reason for positive attitude
of students who agreed and strongly agreed to donate
biospecimens to a biobank was that the biobank will
advance medical research, benefit the society and future
generations (reported by 74.7% of students). Other
reasons included being able to be notified about abnormal
results (45.4%), samples would be collected as part of
their medical care (29.0%) and they and their families
would benefit (30.5%) and others (19.0%) thought
biobanks were already established as core facility of
biomedical research in developed countries. A minority of
the students (4.5%) mentioned other reasons in smaller
proportions.

Reasons for negative attitude of the studied students about
biobanking are presented in table 7. The main reasons for
negative attitude of students who strongly disagreed and
disagreed to donate a biospecimen to a biobank were
concerns about confidentiality (33.9% of students),
followed by concern about misuse of biospecimen in
biomedical research (25.8%).Other reasons included fear
of needles/injections (21.0%), religious reasons (19.4%),
concern that genetic information may be used for
discriminatory  purposes  (19.4%), concern about
discovering genetic predispositions to some diseases
(17.8%) and concern that biospecimensmightbe used for
commercial purposes (14.5%)

The relation between different variables and students'
attitude towards biobanking is illustrated in table 8. A half
(50.0%) of the students who rated their general health
status as fair or poor agreed or strongly agreed to donate
biospecimens compared to (47.0%) of those with good,
very good or excellent health status. Also, more than half
(52.0%) of the students who suffered from chronic
diseases agreed or strongly agreed to donate biospecimens
compared to 46.1% of those without chronic diseases.
However, these differences were statistically insignificant.

Regarding history of hospitalization and its relation to
students’ attitude towards biobanking, more than half
(51.8%) of the students with history of hospitalization
agreed or strongly agreed to donate compared to (44.8%)
of those who were not hospitalized before. This
differencewas statistically significant (p=0.015).

More than half (53.8%) of the students with history of
blood donation agreed or strongly agreed to donate
biospecimens compared to (41.1%) of those who
hadnever donated blood. This differencewasstatistically
significant (p=0.003).

More than half (52.1%) of the students who previously
participated in health-related research agreed or strongly
agreed to donate biospecimens compared to (45.5%) of
those who had never participated in health-related
research. This differencewasstatistically  significant
(p=0.048).
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Table (4):Distribution of the studied medical students (n=570) according to their knowledge about biobanking.

Knowledge towards biobanking n %
. o Yes
Ever hearing about the term 293 51.4
“Human Genome Project”
*No 277 48.6
Ever hearingabout the term o Yes 262 46.0
“biobank” «No 308 540
e Collect and store biospecimens for diagnostic and treatment purposes 15 57
only )
The purpose of a “biobank”
(n=262) e Collect and store biospecimens for research purposes only 25 9.5
e Collect and store biospecimens for diagnostic, treatment and 188 218
biomedical research purposes” '
¢ Do not know 34 13.0
e Samples and/or biomolecules only 28 4.9
. . e Samples and/or biomolecules with annotated clinical data only 65 11.4
Biospecimens ; ; - - -
. . e Samples and/or biomolecules with annotated clinical, socioeconomic
meaningaccording to modern . . 163 28.6
. . and lifestyle data
biobanking — - - -
¢ Annotated clinical, socioeconomic and lifestyle data only 72 12.6
¢ Do not know 242 42.5
* The right answer
Table (5):Distribution of the studied medical students according to their attitude towards biobanking
Attitude towards biobanking n %
e strongly agree 63 11.1
Willing to donate a biospecimen™ to a e agree 206 36.1
biobank in order to perform e Notsure 239 41.9
biomedical research e Disagree 44 7.7
e strongly disagree 18 3.2
e strongly agree 167 29.3
. . ) i e agree 295 51.8
Havinga positive attitude towards medical
e Not sure 84 147
research -
e Disagree 21 3.7
e strongly disagree 3 0.5
e strongly agree 149 26.1
. . . . e agree 262 46.0
having a positive attitude towards genetic
e Notsure 128 22.4
research -
e Disagree 29 51
e strongly disagree 2 0.4
Total 570 100.0

*e.g. blood, urine, tissue, buccal swap, toe nail, hair
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Table (6): Distribution of the studied medical students who had positive attitude about biobanking according to their
mentioned reasons

Reasons for positive attitude (n=269)" n” %
e  The biobank will advance medical research, benefit the society and future generations 201 74.7
e My family and I will benefit 82 305
e | could be notified about abnormal results 122 454
e  Samples would already be collected as part of my medical care 78 29.0
e  Biobanks are already established as core facility of biomedical research in developed countries 51 19.0
e  Other 12 4.5

“Only those who agreed and strongly agreed are included, total = > 100% as more than one answer could be selected.
™ categories are not mutually exclusive

Table (7): Distribution of the studied medical students who had negative attitude about biobanking according to their
mentioned reasons

Reasons For negative attitude (n=62)" n™ %
e  Concern about misuse of biospecimens in biomedical research 16 25.8
e  Concern about discovering genetic predispositions to some diseases 11 17.8
e  Concern about confidentiality 21 33.9
e  Concern that genetic information mightbe used for discriminatory purposes 12 194
e  Concern that biospecimensmightbe used for commercial purposes 9 145
e  Fear of needles/injections 13 21.0
¢ Religious reasons 12 19.4
e  Other 4 6.5

“Only those who strongly disagreed and disagreed are included, total = > 100% as more than one answer could be selected.
categories are not mutually exclusive
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DISCUSSION

The rapid development of biotechnological research has
stimulated the development of biobanks that store
biological samples and allow for identification of disease
genes, which could lead to more personalized health
prevention programmes and treatments. Combining health
and genetic data from large populations also means that
the complex relationships between genes, environment
and disease can be explored. 4%

An initial assessment of the current knowledge and
attitudes about biobanks in a targeted geographical area is
a prerequisite to tailoring suitable awareness programmes
for the public or general medical students. This type of
assessment among medical students - who are future
healthcare providers - is lacking in Egypt. Therefore, this
study, to our knowledge, is the first in Egypt to assess the
knowledge of medical students about biobanks, their
willingness to donate biospecimens and the determinants
of these attitudes to implement appropriate education and
training programmes.

Results of this study revealed that medical students lacked
sufficient knowledge about biobanks, as about half of
them had never heard of the term “biobank”, or the "HGP"
— the largest megaproject in biology in the last century —
which has laid the foundation for several international
collaborative and multidisciplinary initiatives to date‘*®

Interestingly, and despite the noticeable lack of
knowledge about the HGP and biobanks, findings of this
study demonstrated that 47.2% of students were willing to
donate biospecimens to biobanks. Willingness of medical
students at Alexandria University to donate biospecimens
is in agreement with previous findings from another
survey conducted among the general public in Jordan
2012, a neighbouring country with a similar culture, were
less than two thirds (63.8%2 were willing to donate
biospecimens to biobanks” Another study was
conducted in Saudi Arabia 2011 on outpatients clinics
where expected to be less aware of the HGP and
biobanking; however, 70.1% of participants were willing
to donate specimens®®

Several studies have investigated factors related to the
willingness to donate to biobanks. Our data analysis
indicated that such biospecimen donation willingness was
significantly associated with histories of blood donation,
hospitalization and participation in health-related
research. However, in a study targeting Saudi outpatients
with a previous history of tissue tests and/or donation, the
percentage willing to donate biospecimens was only
approximately 9.0%® This conspicuous difference might
be because the study of viewers consisted of medical
students, who were therefore aware of the importance of
voluntary blood donations for enhancing both biomedical
research and clinical practice.

To ensure suitable decision-making and customized
awareness in medical students, an assessment of their

knowledge and attitudes about biobanks and biomedical
research was necessary™® In fact, the findings of the
current study revealed that student knowledge of

biobanking and biospecimens was insufficient,
where71.8% could correctly define the purpose of
biobanks, and 28.6% were able to determine the correct
definition of biospecimens. This knowledge score was
expected, as less than half (48.6%) of students had heard
about the HGP, and 46.0% had heard of the term
“biobank” as mentioned earlier. A study conducted
among members of Kaiser Permanente in Colorado
members who were approached in clinical waiting rooms
found that the majority (85.0%) of these patientsanswered
correctly when they were asked about general information
regarding biospecimen collection for research purposes.
This high percentage was attributed to the brochures and a
draft consent form that were distributed to the respondents
prior to answering the survey.(*”

Regarding the factors related to willingness to donate
biospecimens, the present study demonstrated that
participants’ belief that “biobanks will advance medical
research and benefit society and future generations” was
the major factor influencing this willingness (74.7%).
Several studies worldwide addressed these factors.(20-24)
A study conducted in 2014 with Michigan college
students found that 78% of them were very supportive of
donating, hoping that it would benefit future patients®®

On the other hand, the main reasons participants in the
current study were not willing to donate were concerns
about confidentiality (33.9%) and misuse of biospecimens
and fear of needles/injections (21.0%). Other respondents
reported  concerns  about  discovering  genetic
predispositions to some diseases (19.4%), and these
concerns could be influenced by the relatively high rate of
consanguinity in Arab countries.(26,27) Concerns about
confidentiality have also been stated to be a main reason
for refusing to donate in other studies elsewhere and were
highlighted by other scientists and medical healthcare
providers as evidence of the importance of building
“trust” with the public.(19,20,28-33) Other studies in
neighbouring countries have reported that 16% of medical
students in Turkey (2015) were not willing to donate
biospecimens for religious reasons, whereas in a
Jordanian study % 61% of the studied population
correlated their biospecimen donations with religious
permission ¢4

CONCLUSION

The results of our study show that there was a shortage in
knowledge of students in relation to Human Genome
Project, biobanks and biospecimens. Although most of the
students had positive attitudes towards medical and
genetic research, less than half of them had positive
attitude towards donation of biospecimens to a biobank.
The major reason for positive attitude of students was that
the biobank will advance medical research, benefit the
society and future generations while the main reasons for
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negative attitude were concerns about confidentiality
followed by concern about misuse of biospecimen in
biomedical research.

History of inherited disease had a significant effect on
knowledge and attitudes related to biobanks and donation
of biospecimens, while history of blood donation, history
of hospitalization and previous participation in health-
related research significantly improved the attitude of
students towards donating biospecimens to biobanksin
order to perform biomedical research.

It is recommended that Alexandria Faculty of Medicine
needs to raise awareness of medical students and improve
their knowledge and attitude towards biobanking. This
could be achieved through including the topic in
undergraduate medical curriculum and organizing
relevant seminars and workshops. Moreover, Alexandria
Medical staff should encourage students to participate in
health related research as this improves their attitude
towards biospecimen donation.

Further studies are recommended to assess knowledge
and attitude of medical staff on biobanks and biospecimen
donation. According to the results of these studies more
medical groups may be included in the programmes
designed to improve knowledge and attitude related to
biobanks and biospecimen donation

Funding: None.
Competing interests: None declared.
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