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Background. Despite the key role played by physician-investigators in bridging basic and clinical sciences, their number has declined
significantly in the last decades especially in developing countries. Thus, we aimed to investigate attitudes and perceived barriers
towards participation in clinical research among medical students in an Egyptian medical school. Methods. We employed a crosssectional design, in which 420 students from the Faculty of Medicine, Ain Shams University completed a self-administrated
questionnaire to assess their attitudes, perceived barriers, and knowledge about clinical research. The results were analyzed
considering the students’ gender, year of enrollment, and high school background. Results. Seventy medical students from each year
of enrollment participated in the study. The majority of students (74.2%) agree that undergraduates should participate in clinical
research. However, only 23.8% reported engagement in related activities. Students showed low knowledge scores of 1.9 ± 0.3 on
a scale of six questions. They highlighted several barriers against research participation including lack of time, proper mentoring,
and funding. Conclusion. Although the majority of students showed positive attitudes towards clinical research, they reported
low participation in related activities, associated with low knowledge scores. Several barriers should be addressed as lack of time,
funding, and proper mentoring.

1. Background
Physician-investigators serve as the link between basic and
clinical sciences by discovering the molecular basis of the
disease and transforming it into therapeutic interventions
[1–3]. Despite their importance, their number has been in a
documented decline since the early 1990s [4]. Considering
this view, undergraduate clinical research participation is
currently more important than before [3]. However, medical
education still lacks a consistent structure to increase student
participation in clinical research [5]. Early exposure of
medical students to clinical research activities fosters their
intentions to join an academic medical career [6, 7]. Even if
medical students do not choose to practice clinical research,

research knowledge will improve their ability to make evidence based decisions in clinical practice [8–10]. A systematic
review of the literature by Straus et al. showed that having
a medical school publication positively influences academic
career choice among medical students [11]. For these benefits,
different approaches have been used to increase student
participation in clinical research activities as mandating conductance of research projects in medical schools, establishing
indexed student journals, and organizing conferences and
training sessions dedicated to student research [12].
Several studies have identified factors such as academic
success, gender, intending to join a competitive specialty, and
financial worries as key players in defining the probability of
students’ engagement in clinical research activities [12–15].
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Moreover, studies have indicated that students in developing
countries face more obstacles in conducting research projects
than their peers in developed countries including high
student teacher ratio and deficient information technology in
their teaching hospitals [16, 17].
Considering the demands of these countries to increase
undergraduate clinical research engagement, it is essential to
assess the students’ research experience in medical school.
The current literature is deficient on the current status
of undergraduate clinical research, especially in developing
countries, like Egypt [5]. Thus, the objective of this study
is to investigate attitudes towards, knowledge about, and
perceived barriers against participation in clinical research
among Egyptian medical students at Faculty of Medicine,
Ain Shams University. We also investigated the effect of
several variables including gender, year of enrollment, and
high school background on the general attitudes, perception,
and engagement in clinical research activities.

2. Methods
We followed the STROBE (Strengthening the Reporting of
Observational Studies in Epidemiology Statements) guidelines during reporting this cross-sectional study [18].
2.1. Design and Participants. We employed a cross-sectional
design in which the target population was all medical students enrolled at Faculty of Medicine, Ain Shams University
at September 2015. No exclusion criteria were assigned.
The educational model at most Egyptian medical schools is
similar where students study basic medical sciences during
the first three preclinical years and clinical sciences during the
final three years. Medical students at the Faculty of Medicine,
Ain Shams University obtain a mandatory clinical research
course during the 4th year of enrollment, in which they
study biostatistics, scientific writing, and searching for and
appraising the evidence. Based on data obtained from the
students’ affairs office at Faculty of Medicine, Ain Shams
University and calculation of a representative sample size
by Epi-info software (version 6.04), a sample of 70 medical
students was obtained from each year of enrollment by
convenience sampling.
2.2. Study Questionnaire. We performed a comprehensive
database search for biomedical education articles to generate
ideas for the questionnaire items [12, 19, 20]. All retrieved
ideas were formulated into questions to assess the target
variables. The questionnaire was divided into four sections
including the following.
2.2.1. Basic Data about Study Participants. We identified
three factors (gender, year of enrollment, and secondary
school background) that may influence the students’ perception and practice of clinical research, as prespecified
in the literature [5]. Both genders and all years of enrollment were adequately represented in this study. There are
three types of secondary schools in Egypt (public, private,
and international) which qualify for joining the Faculty
of Medicine. International schools’ students usually study
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a scientific research introductory course during secondary
school and this variable may impact their knowledge and
attitudes towards clinical research. To assess their effect, if
any, analysis of attitudes and knowledge scores was conducted
considering the three variables.
2.2.2. Attitudes towards Clinical Research
(1) Item Generation. To conduct a psychometric evaluation of
the students’ attitudes towards clinical research, we created
brainstorming sessions with medical students from different
years of enrollment (2nd, 4th, and 6th) and clinical research
experts from the Department of Public Health at Faculty
of Medicine, Ain Shams University. We also reviewed the
literature to generate ideas about assessing the students’
attitudes towards clinical research. We used a three-item
Likert-type scale (agree, undecided, and disagree) as it is easy
to construct and interpret. The questions aimed to assess the
students’ attitudes towards clinical research, the influence of
these attitudes on the students’ existing level of participation
in related activities, and the desire to conduct clinical research
in the future.
(2) Item Validation and Reliability Analysis. We collected
20 positive and 20 negative statements from brainstorming
sessions. Six graduate students from Public Health Department were asked to select the most relevant statements,
and the items chosen by four of them were included in
the attitudes’ questionnaire. We also performed an itemtotal correlation analysis in which the total of all items for
every student in the highest and lowest score group of the
pilot sample (10 students each) was calculated and the items
were eliminated if the difference between the highest and
lowest groups was not significant at 0.05 level. The attitudes’
questionnaire was tested in a cross-sectional pilot study on
40 medical students, chosen by random sampling, that were
not included in the final analysis. The pilot sample included
17 males and 23 females, five to seven students for each year
of enrollment. Statistical analysis of our pilot sample showed
favorable attitudes of enrolled medical students towards
clinical research. For example, 92.5% of students (37/40)
agreed that clinical research skills can significantly improve
the physicians’ clinical practice.
2.2.3. Knowledge about Clinical Research
(1) Item Generation. To evaluate the students’ knowledge
about clinical research, we selected simple multiple choice
questions, based on the mandatory clinical research course
taught by the Department of Public Health at the fourth year
of Faculty of Medicine, Ain Shams University. We had an
initial count of 20 questions from which six were chosen
during data collection for our pilot study, based on the comprehensibility of the questions and the time needed to answer
every one. We also wanted to assess the students’ knowledge
in different aspects of clinical research such as statistical principles, data collection, and writing and appraising a scientific
paper. Although the total number of knowledge assessment
items may be considered insufficient, but our major goal was
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not quantitative assessment of the students’ knowledge about
clinical research, but the formulation of a basic hypothesis
about the students’ clinical research knowledge that can be
verified in future studies. Also we concluded, through the
same cross-sectional pilot study, that a longer knowledge
assessment questionnaire would be uncomfortable for the
enrolled students.
(2) Item Validation. To insure the content validity of the questions, each question was peer-reviewed by two independent
experts. The reliability of our knowledge questionnaire was
0.58 according to the Kuder-Richardson formula [21]; that is,
we summed up the correct answers of every student in the
40 students’ pilot sample and compared them to the score
that can be obtained through guessing (20% or 1.2 out of 6).
Therefore, a score of 1.2/6 or less was attributed to chance,
without reflecting a true knowledge of the participant.
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elements were not considered in the analysis. Numerical
variables were reported as means and standard deviation,
while categorical variables were reported as proportions
and percentages. The Chi square test was used to test the
correlation between different categorical variables.

3. Results
3.1. Basic Data of Enrolled Students. A total of 420 students
participated in the study representing six years of enrollment,
70 students for each one with 202 males and 218 females.
Our questionnaire had a response rate of 86%. About 65.7%
of students (276 out of 420) went to public schools, while
students who went to private (85 out of 420) and international
schools (59 out of 420) represented 20.2% and 14.1% of our
sample, respectively.

2.3. Data Collection. Data were collected using a validated,
anonymous, self-administrated questionnaire, delivered in
a written form to our study participants, after explaining
the voluntary nature of the questionnaire and obtaining a
verbal consent from the study participants. A pilot study on
40 students was conducted to test the final modified form
regarding time of completion, participant comprehension,
and the validity of the questions in ascertaining the intended
objectives. The confidentiality of obtained data was maintained according to the Helsinki Declaration of bioethics.

3.2. Attitudes of Students towards Clinical Research. A total
of 74.2% (312 out of 420) agreed that “clinical research
methodology should be a mandatory knowledge requirement
for all physicians.” About 80% of students (336 out of 420)
agreed that “all medical advances are based on the proper
application of the scientific methodology.” Generally, 53.2%
of enrolled students (224 out of 420) disagreed with the
statement that “following the scientific research methodology
adds difficulty to clinical research practice.” A summary of
the findings of the attitudes section is presented in Table 1.
A total of 86% (361 out of 420) of enrolled students
agreed that undergraduates should participate in clinical
research. However, only 23.8% (100 out of 420) among all
enrolled students reported engagement in clinical research
activities. Among the sampled students, 60.7% (255 out of
420) expressed willingness to conduct clinical research in the
future.
Subgroup analysis showed that males and females did
not show a significant difference in their average attitudes
towards clinical research (𝑝 value = 0.07). Students in
different enrollment years showed different levels of positive
attitudes with the 5th and 6th years reporting the highest
positive attitudes (𝑝 value < 0.05 in 6 of 8 questions).
Students from different high school backgrounds showed
no significant difference in their attitude towards clinical
research (𝑝 value = 0.1). Students in different enrollment years
reported variable degrees of engagement in clinical research
activities with the 4th year achieving the highest level of
research participation as illustrated in Figure 1.
Gender difference had no impact on students’ research
participation or willingness to conduct research in the future.
Moreover, students from different high school backgrounds
showed no difference in the extent of research participation,
but students who studied in international schools expressed
more willingness to conduct clinical research in the future,
compared to students from public or private schools (𝑝 value
= 0.046).

2.4. Data Analysis. Statistical analysis was performed using
SPSS version 20 (Statistical Package for Social Sciences)
with a 𝑝 value less than 0.05 being considered statistically
significant. Questionnaire forms with more than two missing

3.3. Knowledge about Clinical Research. Students showed low
knowledge scores averaging from 1.2 ± 0.4 for the 2nd year
to 2.6 ± 0.2 for the 4th year (20% to 43.3%) on a scale of six
questions. Only 42.3% (128 out of 420) could correctly define

2.2.4. Barriers towards Participation in Clinical Research
(1) Item Generation. Ten items were primarily synthesized
based on literature review of former studies [5, 12, 19] that
investigated the attitudes of medical students towards science
and scientific research generally. Also, a pilot sample of 40
medical students was asked to list ten barriers that limit their
participation in clinical research activities. We had 10 final
items from which three items were removed due to poor
discrimination and redundancy. The final respondents were
asked to select all possible barriers against participation in
clinical research from the available list. The final questionnaire assessed the possible influence of seven barriers on the
students’ engagement in clinical research activities as lack of
mentoring, funding, time, facilities, database inaccessibility,
or poor research knowledge and interest.
(2) Item Validation. The selected items were reviewed by
a panel of public health and psychology experts and the
feedbacks of medical students in the pilot sample were
considered regarding the phrasing and comprehensibility of
the included items. For further validation of our instrument,
we matched our questionnaire to the validation requirements
of the COSMIN checklist (consensus based standards for the
selection of health measurement instrument) [22].
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Table 1: The attitudes of medical students towards clinical research methodology and practice.
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Figure 1: Percentage of students’ participation in clinical research
activities among different years of enrollment.
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3.4. Perceived Barriers against Participation in Clinical Research. Students highlighted seven barriers as lack of time
(320 out of 420), lack of proper mentoring (306 out of 420),
lack of necessary knowledge (271 out of 460), loss of interest
(221 out of 420), and deficient funding (282 out of 420) and
database accessibility (174 out of 420).
Females expressed more importance for six barriers
than males with particular statistical significance for lack of
mentoring (𝑝 value = 0.015) and lack for research facilities
(𝑝 value = 0.02), as illustrated by Figure 3. Only lack of time

4th
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6th Enrollment
year

1
0

Figure 2: The mean knowledge scores ± standard deviation for each
year of enrollment in medical school.

65.9%
68.5%
65%
70%
36.4%
46.8%

Loss of interest

the concept of clinical research and only 18.6% (78 out of 420)
could differentiate the necessary parts of scientific papers.
These data are hypothesis-generating and future studies with
detailed assessment of students’ clinical research knowledge
are recommended.
Different academic years showed different average scores
with the 4th-year students achieving the highest scores
among the sampled students, as illustrated in Figure 2.
Difference in gender and high school background did not
have an impact on the students’ research knowledge.
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336
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(74.2%)

Number of correct questions ± SD

Items:
(1) Managing clinical problems can be easier if the
scientific approach is properly followed.
(2) Clinical research skills can significantly improve the
physician’s clinical practice.
(3) All medical advances are based on the proper
application of the scientific methodology.
(4) Clinical research methodology should be a
mandatory knowledge requirement for all physicians.
(5) Being oriented with the clinical research
methodology is necessary to obtain accurate clinical
data.
(6) Limiting medical practice to scientific findings only
makes the practicing physicians narrow-minded.
(7) Following the scientific research methodology adds
difficulty to clinical research practice.
(8) Undergraduate students should participate in
clinical research projects.

Lack of research skills
Lack of funding

65.4%
75.4%

Database inaccessibility

77.9%
74.4%
52.5%
63.5%
67.7%
78.3%
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Figure 3: Gender difference regarding significance of barriers
against participation in research activities.

was assigned as a more important barrier by males; however
that was not statistically significant (𝑝 value = 0.07). Different
years of enrollment implied variable importance for each
barrier; for example, lack of time was reported highest among
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3rd-year students (88.6%), while loss of interest was reported
highest by 2nd-year students (64.3%).

4. Discussion
Our study showed high positive attitudes among Egyptian
medical students towards clinical research; however, it was
associated with relatively low knowledge scores. Although
86% of students agreed that undergraduates should participate in clinical research, only 23.8% of them reported engagement in research activities. Students highlighted several barriers as lack of mentoring, funding, time, facilities, database
inaccessibility, or poor research knowledge and interest. Our
results are consistent with the results of several studies that
found a gap between the students’ positive attitudes towards
scientific research and their actual engagement in research
activities [12, 19, 20].
Also, it shows poor perception of clinical research concepts especially regarding statistical concepts and scientific
writing. This is comparable to the results by Khan and his
colleagues where students achieved a mean knowledge score
of 49% on a percentage scale [12]. Maximal knowledge scores
were achieved by students in the 4th grade where a dense
clinical research course is taken, indicating a significant contribution of the academic curriculum to fostering research
knowledge among medical students.
In our study, gender difference did not have a significant
effect on students’ knowledge, attitudes, or participation in
research activities. A recent systematic review of the literature
by Amgad and colleagues found that gender difference did
not impact any of these parameters; however males had a
higher probability of publishing their medical school projects
than females [5].
Our study concluded that students from different academic years showed variable results on the attitudes and
knowledge scales where the students of the 4th year achieved
the highest knowledge scores and percentage of research
participation. This is comparable to the results of other
longitudinal studies that showed improving knowledge and
attitudes towards scientific research as students upgrade
during the medical school [11, 21, 22].
Unlike a former study by Amin and colleagues that
showed significantly more positive attitudes among students
of private/international schools [19], our study did not conclude a significant impact of high school background on
the students’ knowledge or participation in clinical research.
However, students of international schools expressed more
willingness to conduct clinical research in the future than
their peers from public or private schools.
In this study, 41.1% of the participants reported difficulty accessing the relevant electronic databases; however,
we believe this barrier is more evident in developing than
developed countries as indicated by Williams and colleagues
[23]. Although students in developing countries, including
Egypt, show high interests in clinical research [5, 24], they
have an access to a lower number of research educational
programs than their peers in developed ones [25].
Several studies in different countries reported lack of time
as a major barrier against engagement in clinical research
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[11, 12, 26]. Mandating research training and participation
in medical schools can enhance the scientific productivity
of medical students after graduation [27]. One study in
Germany by Cursiefen and Altunbas found that student
publications represented 28% of the research outcome of one
institution [28].
Echoing other similar reports [11, 12], lack of mentoring
and difficulty to attain a research supervisor were reported
as a significant barrier by 72.8% of sampled students in our
study. Other studies have reported financial difficulty and
lack of research training as major drawbacks against research
involvement [25, 27].
To the best of our knowledge, this is the first study to
assess the attitudes towards clinical research, in particular,
among medical students. We believe our results are generalizable to most Egyptian medical students, because most
medical schools in Egypt follow the same educational system.
Also longitudinal comparison between different academic
grades provided some insights and recommendations to
enhance students’ participation in clinical research.
4.1. Study Limitations and Future Research Implications. Our
questionnaire did not target full assessment of the students’ knowledge; therefore, future studies are encouraged to
address this variable in a detailed manner. Although we exclusively used closed-ended questions, we recommend future
studies to use open-ended questions to further explore the
students’ beliefs regarding the subject. We only assessed the
encountered barriers; however, examination of the motives
which would encourage students to take part in clinical
research can be of benefit. The percentages of enrolled
medical students from private and international schools were
low, compared to public schools. Also it would be valuable
to assess the students’ attitudes towards other research types
as basic science research and translational and community
based research. Studies like ours should be conducted on a
regular basis because they provide an assessment tool for all
efforts, exerted to increase student participation in clinical
research.
4.2. Implications for Medical Education. Based on the findings of the present study, we suggest several recommendations that need to be considered by policy makers. Our study
showed highest knowledge levels about clinical research
among the fourth-year medical students, most probably due
to the dense clinical research course that students take during
that year; therefore, we highly recommend mobilizing that
course to early preclinical years to provide students with an
earlier exposure to clinical research. Also, students in the
5th and 6th enrollment years showed retention of clinical
research information after the 4th year’s course, highlighting
the benefit of this course and the value of sustaining research
exposure during later years of medical schools. Lack of time
was pointed out as a significant barrier against research
education and performance; therefore, voluntary activities
such as research participation tend to be marginalized. Thus,
we recommend mandating research participation as an essential requirement for graduation. Also, the density of medical
education curricula should be reviewed on a global scale.
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5. Conclusion
Although the majority of students showed positive attitudes
towards clinical research, they reported low participation
in research activities associated with low knowledge scores.
A number of barriers need to be addressed in order to
enhance students’ participation in clinical research such as
lack of mentoring, funding, and poor availability of research
facilities and access to scientific databases.

Additional Points
Data Confidentiality and Consent to Participate. Data were
collected using a validated, anonymous self-administrated
questionnaire after explaining the voluntary nature of the
questionnaire and obtaining a verbal consent from the study
participants. The confidentiality of obtained data was maintained according to the Helsinki Declaration of bioethics.
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