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Abstract 

Background and Objective: Bioethics is a multidisciplinary subject which has been of major significance to 
biotechnology researchers and related fields. The aim of this survey was to assess knowledge and attitudes of 
postgraduate students of Medical Faculty regarding bioethical issues.  

Materials and Methods: This cross-sectional study was carried out among the postgraduate basic medical 
sciences students of Faculty of Medicine in Mashhad University of Medical Sciences, Mashhad, Iran. A self-
administered questionnaire consisted of 42 questions was designed to assess knowledge and attitudes of 
postgraduate students on bioethical issues. 

Results: A total of 107 postgraduate students (out of 114), including 73 Master (MSc) and 34 Doctoral (PhD) 
students filled out the survey (93.8%). Only 17.6% of PhD students had a good knowledge of bioethics whereas 
none of the MSc students fell within this category. On average almost 68.5%of the respondents were familiar with 
the term "Bioethics". About 95.7% of MSc students reported that no academic courses were offered in bioethics 
whereas 54.5% of PhD students were able to take academic courses in the field. The results also showed that 
about 85 % of the respondents generally believed that it was necessary to increase their knowledge of bioethics.  

Conclusion: Although the postgraduate students were familiar with the term “Bioethics”, their awareness about 
bioethical issues was not very desirable. Results showed that the students had a high level of motivation for 
increasing their general knowledge in the field, so the necessity of designing appropriate courses on bioethics in 
university curricula should be reinforced. 
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Introduction 
Emerging biological advances in recent years 
have been associated with social and 
environmental issues in global aspects. 
Bioethics is a multidisciplinary field in which 
many different countries are involved around 
the world due to their increasing advances in 
biological sciences and technologies (1).   
In ancient Iran, medicine and patients' rights 
have been tied strongly together which could 
be revealed in some historical resources. Also 

special attention to ethics is seen in 
physician's practices, teachings and 
manuscripts (2). Due to the cultural and 
religious reputation of the great Iranian 
physicians and chemists, Avicenna (981-1037 
CE), Razi (865-925 CE) and others, our 
country has had a significant historical 
bioethics textbook documentation (3, 4). 
In recent decades, bioethical issues have been 
discussed widely by biomedical and law 
researchers, policy makers and other different 
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organizations in Islamic Republic of Iran (2). 
As the result of the above-mentioned efforts, 
laws on organ and embryo donation and also 
therapeutic abortion have been approved by 
government authorities (5-7). 
On the other hand, bioethics committees 
should be established in all universities and 
biomedical research centers in Islamic 
Republic of Iran as a requirement of Ministry 
of Health and Medical Education (8) and, 
consequently, some of these committees have 
been established in over 85 research centers 
which work on biotechnology, molecular and 
cellular biology and other related fields. 
These committees are also developing 
increasingly in other universities and research 
centers (8).  
Mashhad University of Medical Sciences, 
which was officially established in 1949, is 
located in the North-East of Iran. The 
university currently has 9 faculties, 44 
hospitals, and 120 rural and 125 urban health 
centers. In Faculty of Medicine, there are 14 
fields for Master of Science (MSc) degree, 10 
fields for Doctor of Philosophy (PhD) degree 
and one field for M.P.H degree.  
Department of Medical Ethics in Faculty of 
Medicine in Mashhad University of Medical 
Sciences assumes responsibility for teaching 
ethical issues to medical students, but there is 
no confirmed and comprehensive educational 
program with a focus on bioethical subjects 
for the majority of postgraduate students who 
are studying in different fields related to basic 
medical sciences in the faculty. 
The aim of this survey was to assess general 
knowledge and attitude of postgraduate 
students of Mashhad Medical Faculty in 
relation to different aspects of bioethical 
issues, in an attempt to sensitize and draw 
attention of medical education policy makers 
of Mashhad University of Medical Sciences 
to the importance  of   teaching   bioethics to 
students. 
 

Materials and Methods 

This cross- sectional study was carried out 
among MSc and PhD students of Faculty of 
Medicine in Mashhad University of Medical 
Sciences, Mashhad, Iran. A self-administered 
questionnaire was developed, consisted of 46 
questions including demographic data and 
also knowledge and attitudes questions.   
The initial part of the questionnaire consisted 
of respondents' demographic data (age, 
gender, students field of study and level of 
education).The other parts (knowledge and 
attitude parts) included 42 questions for 
evaluating familiarity of students with 
bioethics and their general information on 
bioethical issues like organ donation, 
biobanking, stem cells, cloning and genetic 
engineering products. 
The questionnaire was validated by a pilot 
survey which was distributed among 
academic researchers who were experts in 
biotechnology, human genetics and other 
related fields. Test-retest reliability was 
performed by participation of 40 subjects 
(pilot sample) from the study subjects, with 
two weeks interval, yielding a correlation 
coefficient of 0.8. 
The questionnaire was distributed to 114 
postgraduate students of Mashhad Medical 
Faculty and from this initial pool 73 MSc and 
34 PhD students responded to the 
questionnaire. Students from different majors 
in basic medical sciences such as medical 
biotechnology, molecular medicine, genetics, 
medical education, parasitology and 
mycology, biochemistry, nutrition, anatomy, 
medical physics and physiology participated 
in the survey voluntarily and confidentially. 
The reason and importance of the study were 
previously explained to them. The collected 
data was organized in Microsoft Excel and 
subsequently statistical analysis was 
performed using SPSS software. Results were 
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reported in frequencies and percentages that 
are presented in 5 Tables. 
 
Results 

Demographic characteristics of the 
respondents 
A total of 107    postgraduate    students,  

including 73 MSc and 34 PhD students 
completed the survey and response rate 
obtained 93.8 %, which mostly included 
female students among both the MSc (67.1%) 
and PhD (53.1%) groups. Demographic 
characteristics of the respondents are shown 
in Table 1. 

 
Table 1: Demographic characteristics of postgraduate students who participated in the study. 

Characteristics Educational status Group F (%) 

Age 

 
M.Sc. students 

22-26 years 
27-31 years 
32-37 years 

59 
9 
2 

84.3% 
12.9% 
2.8% 

Total 70 100 % 

 
 

Ph.D. students 

25-28 years 
29-32 years 
33-41 years 

10 
17 
7 

25.0% 
53.6% 
21.4% 

Total 34 100 % 

Gender 

 
M.Sc. students 

Male 
Female 

23 
47 

32.9% 
67.1% 

Total 70 100 % 

 
Ph.D. students 

Male 
Female 

16 
18 

46.9% 
53.1% 

Total 34 100 % 

Academic field 

 
 
 

M.Sc. students 
 
 
 
 

Nutrition 
Genetics 
Anatomy 

Biochemistry 
Parasitology and Mycology 

Physiology 
Medical Education 

14 
14 
8 
11 
3 
5 
15 

20% 
20% 

11.4% 
15.7% 
4.3% 
7.1% 
21.4% 

Total 70 100 % 

 
 
 

Ph.D. students 

Molecular Medicine 
Medical Biotechnology 

Medical Physics 
Physiology 
Anatomy 

14 
13 
4 
2 
1 

42.4% 
39.4% 
12.1% 
3.0% 
3.0% 

Total 34 100 % 
F= Frequency 
 
Over 84 % of MSc students were 22- 26 years 
of age (mean age = 25.27±2.56) while the 
majority (53.6%) of PhD respondents were 
between 29 to 32 years old (mean age = 
31.21±4.36). 67% of MSc students and 53.1% 
of PhD students were female whereas 32.9% 

of MSc students and 46.9% of PhD students 
were male.  
Most of the MSc respondents (61.4%) were 
studying in three academic fields including 
medical education, genetics and nutrition, and 
as the results revealed 80% of PhD 
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respondents were studying molecular 
medicine and medical biotechnology which 
indicated their relevant relationship with 
bioethical issues. 
 
Postgraduate students' awareness level  
In order to assess the awareness level of the 
students on bioethics and related fields, their 
responses were placed in four levels from 
"Don't know" to "Know a great deal" (Table 
2). More than 60% of postgraduate students 
were only familiar with bioethics definition, 
but their awareness on other related aspects of 
bioethics had shown better exposure to the 
subjects. For example, more than 80% of 
respondents reported that they were well 

informed on organ transplantation. The level 
of understanding of organ transplant and stem 
cell research among PhD and MSc students 
were relatively similar (85.3% vs. 85.7% and 
80% vs. 85.3%, respectively), while more 
differences in other aspects of the issue of 
bioethics like biobanking, cloning, gene 
therapy and genetically engineered products 
were observed among them. Also the 
awareness of MSc students on biobanking 
(49.3%) was the least among other aspects of 
bioethics which showed that they had little 
information about it. The results of the survey 
revealed that overall awareness of PhD 
students was higher in all aspects of bioethics 
in comparison with the MSc students.  

 
Table 2: Participant’s awareness on Bioethical Issues 

Subject 
Educational 

status 
Don't know 
Number (%) 

Know just a 
little 

Number (%) 

Know a far 
amount 

Number (%) 

Know a great 
deal 

Number (%) 

 
Bioethics  

M.Sc. students 26.0 (37.1%) 44.0 (62.9%) 0.0 (0.0%) 0.0 (0.0%) 

Ph.D. students 3.0 (8.8%) 25.0 (73.5%) 0.0 (0.0%) 6.0 (17.6%) 

Organ transplant 
or organ donation 

M.Sc. students 6.0 (8.6%) 3.0 (4.3%) 60.0 (85.7%) 1.0 (1.4%) 

Ph.D. students 1.0 (2.9%) 0.0 (0.0%) 29.0 (85.3%) 4.0 (11.8%) 

 
Biobanking 

M.Sc. students 17.0 (24.6%) 18.0 (26.1%) 34.0 (49.3%) 0.0 (0.0%) 

Ph.D. students 1.0 (2.9%) 2.0 (5.9%) 27.0 (79.4%) 4.0 (11.8%) 

 
Stem cells 

M.Sc. students 5.0 (7.1%) 8.0 (11.4%) 56.0 (80%) 1.0 (1.4%) 

Ph.D. students 0.0 (0.0%) 1.0 (2.9%) 29.0 (85.3%) 4.0 (11.8%) 

 
Cloning  

M.Sc. students 7.0 (10.0%) 17.0 (24.3%) 44.0 (62.9%) 2.0 (2.9%) 

Ph.D. students 0.0 (0.0%) 3.0 (8.8%) 26.0 (76.5%) 5.0 (14.7%) 

 
Gene therapy 

M.Sc. students 6.0 (8.7%) 19.0 (27.5%) 41.0 (59.4%) 3.0 (4.3%) 

Ph.D. students 0.0 (0.0%) 2.0 (5.9%) 27.0 (79.4%) 5.0 (14.7%) 
Genetic 
engineered 
products 

M.Sc. students 6.0 (8.7%) 19.0 (27.5%) 43.0 (62.3%) 1.0 (1.4%) 

Ph.D. students 1.0 (2.9%) 2.0 (5.9%) 27.0 (79.4%) 4.0 (11.8%) 

 
 
Postgraduate students' attitudes on 
Bioethical Issues 
The study revealed that more than 80 percent 
of the students were of the opinion that 
bioethics and public health were related issues 
and knowledge and awareness of the 

community on bioethics should be increased. 
Also most of the PhD (91.2%) and MSc 
(79.7%) students felt that their information in 
bioethics should be renewed from time to 
time (Table 3). 
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Table 3: Postgraduate students' attitudes on Bioethical Issues 

P value 
Ph.D. students 
Number (%) 

M.Sc. students 
Number (%) 

 

1. Is there any relationship between bioethics and public health issues? 

0.944 

27 (79.4%) 56.0 (80%) Yes 

0.0 (0.0%) 0.0 (0.0%) No 

6.0 (20.6%) 14.0 (20%) To some extent 

2. Do you think postgraduate medicine and biology students should be up to date on bioethics? 

0.140 

31.0 (91.2%) 55.0 (79.7%) Yes 

3.0 (8.8%) 14.0 (20.3%) No 

0.0 (0.0%) 0.0 (0.0%) To some extent 

3. Should the community be aware of and informed about bioethics? 

0.258 

30.0 (88.2%) 52 (74.3%) Yes 

1.0 (2.9%) 7.0 (10.0%) No 

3.0 (8.8%) 11.0 (15.7%) To some extent 
 
Educational courses and activities 
arranged for postgraduate students 
More than 50% of PhD students reported that 
they had opportunities to learn about bioethics 
during studying distinct courses while only 
4.3% of MSc respondents could have equal 
opportunity. Also the lack of other 

educational activities with the aim of raising 
bioethical awareness and qualification of the 
postgraduate students through specialist 
congress, seminars and workshops for both 
PhD and MSc students is observed in 
university (Table 4). 

 
Table 4: Academic activities towards bioethics for postgraduate students 

P value 
Ph.D. students 
Number (%) 

M.Sc. students 
Number (%) 

 

1. Is bioethics presented as a distinct course in your class? 

<0.001 
19 (55.9%) 3.0 (4.3%) Yes 

15.0 (44.1%) 67.0 (95.7%) No 
2. Has any activity been done in your department with the aim of raising bioethical awareness? 

0.003 
11.0 (32.4%) 6.0 (8.8%) Yes 
23.0 (67.6%) 62.0 (91.2%) No 

 
Postgraduate student's attitudes on 
responsible individuals for bioethics 
education  
Most respondents mentioned that a scientific 
committee including physicians, lawyers and 
religious advisors and some experts in related 

areas of bioethics like biotechnology and 
biology should have the responsibility for 
bioethics education of postgraduate students 
in university (Table 5). 
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Table 5: Postgraduate student's attitude about academic resources responsible for bioethics education in 
university 

F (%) Educational status Responsibility 

7.0 (10.0%) M.Sc. students 
Ethics committee of university or faculty 

8.0 (24.2%) Ph.D. students 

10.0 (14.3%) M.Sc. students 
Educational vice-chancellor of university or faculty 

4.0 (12.1%) Ph.D. students 

44.0 (62.9%) M.Sc. students Bioethics associated committee including biotechnologists and 
biologists, physicians, lawyers and religious advisors 19.0 (57.6%) Ph.D. students 

0.0 (0.0%) M.Sc. students 
Head of department 

0.0 (0.0%) Ph.D. students 

8.0 (11.4%) M.Sc. students 
Biology and biotechnology specialists 

2.0 (6.1%) Ph.D. students 

1.0 (1.4%) M.Sc. students 
Lawyers 

0.0 (0.0%) Ph.D. students 
F= Frequency 
 

Discussion  

Bioethics is a multidisciplinary field which 
has been risen following biotechnology and 
other related treatment technology 
developments. Bioethics education has been 
recognised by the global biology community 
and is reflected in the related literature (9). 
We assessed the knowledge and attitudes of 
the postgraduate students of basic medical 
sciences in Faculty of Medicine related to the 
bioethical issues.  
In parallel to our research, some international 
surveys also do cover the issue of bioethics 
education in different countries and represent 
a diversity of decisions in all societies. 
We found out that while the rudimentary 
knowledge of all respondents in different 
aspects of bioethics such as organ transplant, 
biobanking, stem cell research, cloning, gene 
therapy and genetically engineered products 
was unfavorable, few PhD students had a 
good insight on the issues. Respondents from 
molecular medicine and medical 
biotechnology departments, where bioethics 

had been included in their curriculum, 
exhibited relatively high level of awareness 
on bioethical issues in comparison to students 
of other faculties. The same results have been 
reported in Ilyas et al. survey about the 
awareness level regarding bioethical issues 
among graduate and postgraduate students in 
Mansehra University, Pakistan. All of the 
respondents (100%), who were studying in 
Genetics Department, were aware of the term 
bioethics because the subject was part of their 
curriculum (10).  
Approximately half of the PhD students have 
studied a distinct course in bioethics while 
only 4.3% of MSc respondents have had such 
an opportunity. A relatively higher percentage 
of PhD students (32.4%) mentioned that some 
lectures/seminars and workshops on bioethics 
had taken place in their department but this 
proportion for M.Sc. respondents was very 
low (8.8%). This fact clearly shows the vital 
role of educational activities held in 
university towards students’ bioethical 
awareness.  
In response to the question  “Do you   think  
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postgraduate medicine and biology students 
should be up to date on bioethics?” nearly 
80% of MSc students and more than 90% of 
PhD students were highly receptive. Although 
it showed that they realized their 
responsibility towards their field of study, 
their attitudes indicated and reaffirmed the 
fact that university policy makers should be 
more sensitive to student's great desire to the 
subject. At the same time the findings showed 
that adequate bioethics education for 
postgraduate students had not been provided. 
Results from this survey reveal that the 
majority of respondents hold the opinion that 
being well-informed about the different 
aspects of bioethics is a necessity which sheds 
more light on their strong motivation to take 
part in future bioethical courses held by the 
Faculty of Medicine. As other studies have 
mentioned earlier (22), participants in this 
survey going to be a member of healthcare 
professionals who are experts in modern 
treatment strategies so they must undergo 
bioethics education seriously and 
systematically. It should be mentioned that 
also overwhelming support for the inclusion 
of bioethics in school and university curricula 
has been reported in other countries (10-21). 
Two main reasons have been stated for the 
necessity of bioethics education including 
increasing respect for life (which is more 
common in Japan and India) and increasing 
the student's ability to cope with sudden 
critical conditions due to application of new 
science and technology (which is more 
common in Australia, New Zealand and 
Singapore) (10-21).  
On the other hand, it should be mentioned 
that more than 79% of postgraduate students 
recognized that bioethics and public health 
issues were linked together and most of the 
students believed that the community should 
be aware and informed about bioethics (Table 
3). The results of our study also showed that 
students felt responsible for social and 

environmental dilemmas related to biological 
materials as well.  Additionally, they believed 
that policy makers and government should 
have regulatory approaches with the aim of 
generating a safe practice and using these 
materials. Although the quality and 
responsibility of teaching of bioethics is under 
debate (21), most of our postgraduate students 
believed that the associated committee 
consists of biotechnologists and biologists, 
physicians, lawyers and religious advisors 
should be responsible for teaching and 
discussing bioethical issues in university. 
Students' responses indicated that they have 
recognized the importance of bioethics as a 
multidisciplinary field. Since most of the 
postgraduate students rely on their university 
curricula as the best resource for receiving 
their knowledge of bioethics, the role of 
university to accomplish this educational 
mission assumes greater significance in this 
research. Moreover, regarding the increasing 
number of postgraduate students in different 
departments of Faculty of Medicine in 
Mashhad University of Medical Sciences and 
their subsequent bioethical challenges in 
respect to low level of general information in 
the field, arranging bioethical issues in 
postgraduate curricula, as we mentioned 
earlier, seems highly prioritized. 
Conclusion 

From the results of the present study it can be 
concluded that awareness level regarding 
bioethical issues was not very desirable 
among postgraduate students of Mashhad 
University of Medical Sciences. The 
significant difference between the PhD and 
MSc students in terms of their knowledge of 
bioethics was due to incorporating the subject 
into the faculty's curriculum in some especial 
fields like medical biotechnology and 
molecular medicine and also lectures and 
seminars as an educational multiple sources 
for other students. Regarding the lack of an 
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educational program in bioethics for the 
majority of MSc students of genetics, 
biotechnology and other related fields, as well 
as PhD students in some other fields it seems 
that time has come for taking a serious look 
into the issue.  
The findings of the study highlighted that 
most of the postgraduate students felt 
responsible towards their community and 
deeply recognized the importance of 
increasing their knowledge of bioethics and 
keeping up to date with bioethical issues as a 
specialist in the field. So we propose the 
necessity of incorporation of bioethics in the 
postgraduate students’ curricula in all medical 
related fields in Mashhad Medical Faculty. 
This integration would be beneficial for the 
public health and research community. The 
results of this study will be a useful guide to 
curricula designers and educators of 
postgraduate students in Mashhad Medical 
Faculty. 
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