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Abstract

Background: The involvement of the undergraduates in the research field requires a better view of their potential
and the anticipated barriers facing them. This study aims to assess the undergraduates' knowledge, attitudes, prac-
tices and perceived barriers towards research in six Arab countries.

Methods: A cross sectional study included medical students from six Arab countries, where a self-administered five-
section questionnaire was used to assess the students’demographics, knowledge, attitudes, practices and perceived
barriers. The questionnaire was distributed in the online educational platforms of the participating medical schools in
the six included countries.

Results: The total sample of recruited students was 2989, the majority of students (91.6%) showed poor level of
knowledge regarding research. Generally high levels of positive attitudes towards research, research relevance and
usefulness were found, with moderate levels of perception of research anxiety and difficulty. 33.7% (n = 1006) partici-
pated in an actual research project before with a mean of .5 publications per student. Cross-sectional studies were
the most common type of studies conducted by students (38.6%), followed by case reports (23.9%). Lack of access

to lab equipment for lab research (68.1%), the priority of education over research (66.8%), and lack of time because of
educational tasks (66.1%) were generally the top perceived barriers towards research practice.

Conclusion: In the current study, the participants showed a poor knowledge level with associated positive attitudes
towards research. One third of the students participated in research projects that mostly were cross-sectional stud-
ies and case reports. Educational tasks and lack of support were the most prevalent barriers. The students’ positive
attitudes towards research need to be translated into better knowledge and appropriate practice, which can be done
by development of better training systems and more structured mentoring.
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country [1]. Medical research is also essential for criti-
cal thinking and reasoning skills of a health professional
[2]. Arab countries carry out little organized research
compared to western countries. A clear lag in the medi-
cal research contribution can be noted in the area [3].
A study reported that the institutions in the Arab world
published few researches and the majority of the pub-
lished research papers were of poor quality [4].

The participation of medical students in research pro-
jects have been shown to influence the rate of publica-
tion in medical faculties [5], the thing which proposes
undergraduates participation as a potential solution
in improving the research situation in Arab countries.
The potential of medical students lies in their ability to
work as research assistants helping in research conduc-
tion, and on the long term, working as physician-scien-
tists fulfilling the growing need for physician-scientists
[6-8]. Also, Students’ involvement in research during
their study years helps in increasing their experience, and
habits of scientific and critical thinking, which in turn,
increases their research productivity later during their
medical career [9-11].

An initial step in enhancing the undergraduates’ role in
the medical research field is exploring their underlying
potential (knowledge and attitudes) and the anticipated
barriers that might face them in practicing research.
Previous research was conducted in the Arab region to
evaluate the level of knowledge, attitudes and practices
in medical students [12—-15], however, most of the stud-
ies targeted single institutions or universities. Moreover,
most of the medical institutions of the region are under-
studied, leading to lack of data about the topic. Therefore,
in this study, we aim to assess the knowledge, attitudes,
practices and perceived barriers of the undergraduate
medical students towards research in a wider scale (six
countries and 57 universities) than that examined in the
present literature. We aim to provide data on the current
situation to help develop recommendations and a strat-
egy to improve the medical research field in the Arab
world.

Methods

Study design and aim

This is a multi-center cross sectional study that aimed
primarily to describe the knowledge, attitudes, prac-
tices and perceived barriers towards research among
undergraduates in medical schools in six Arab countries
(Egypt, Algeria, Sudan, Jordan, Syria and Palestine). Then
as a secondary objective, associate the described factors
with the students’ demographics. The current study was
conducted in accordance with the STROBE statement for
cross sectional studies.
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Setting

The study was conducted via an online questionnaire
distributed through the online educational and social
media platforms of the participating medical schools.
The participating medical schools were selected on basis
of feasibility in collecting data from them. See a list of the
included medical schools in Additional file 2.

Participants

All undergraduate medical students in the participat-
ing medical schools in the six included countries, who
exceeded the age of 18, were eligible and invited to par-
ticipate in the study by filling-in the questionnaire. All
graduates, students in their internship year(s) and Para-
medical students were not eligible for participation.

Instruments used to measure the variables of interest

in the study

We used a five-part questionnaire to assess the study var-
iables as follows.

1. First part: included questions to assess the demo-
graphic characteristics of the participating students
which were Age, gender, residence (Rural/Urban),
college, University type (private/governmental), edu-
cational level of the parents (below college/college or
above), country, academic stage (basic/clinical) and
University name (was used to classify the partici-
pating universities according to whether or not they
rank in the top 1000 universities according to Times
Higher Education World University Rankings 2020).

2. Second part (knowledge regarding research assess-
ment questionnaire): aimed to assess the knowledge
of medical students regarding basic research infor-
mation by eight questions. The questions simulated
a test with multiple answers and an "I don’t know"
choice. The questions were reproduced from Memar-
pour and colleagues [16] the Cronbach’s alpha of the
scale in the original paper was (0.71) and in the cur-
rent sample was (0.63).

3. Third part (Attitudes towards research assessment
scale): aimed to measure students’ attitudes towards
research and consisted of 31 questions answered by
three-likert scale, Agree / uncertain /disagree. The
scale further sub-divides into five factors, Research
usefulness to the profession (nine questions),
Research Anxiety (eight questions), Positive attitudes
towards research (seven questions), Relevance to life
(four questions) and research difficulty (three ques-
tions). The Scale was reproduced from "the attitudes
towards research scale" [17] Cronbach’s alpha in the
original paper for the sub-scales ranged from 0.71 to
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0.92 and in the current sample ranged from 0.66 to
0.85.

4. Fourth part (practices regarding research assess-
ment questions): Aimed to assess students’ Prac-
tice towards medical research by eight questions
reproduced from Alghamdi et al. [18] The questions
included two yes/No questions asking the students
whether or not they participated in a research learn-
ing workshops before and whether or not they par-
ticipated in research projects. Then four questions
asking about the number of research projects they
participated in, the number of publications, the num-
ber of research related oral presentations and posters.
Then two questions asking about the type of research
they participated in and the process of it they were
involved in.

5. Fifth part (Barriers towards research practice meas-
urement scale): Aimed to assess perceived barriers
towards medical research practice measured by 32
sentences stating certain anticipated barriers repro-
duced from Memarpour et al. [16] the answer is by
three-likert scale, Agree / uncertain /disagree. The
Cronbach’s alpha in the original paper was (0.88) and
in the current sample was (0.9).

The full version of the questionnaire was checked for
relevance, Comprehensiveness, face and content validity
before the beginning of data collection. Pilot testing was
also done among a group of students to ensure clarity
of the content of the questionnaire. A full version of the
questionnaire can be found in Additional file 3. The ques-
tionnaire was distributed through the online platforms in
English language for all countries.

Sampling and sample size calculation

Convenience sampling method was used to acquire the
responses from the participants via online distribution
of the survey. An independent sample size was calcu-
lated for medical students in each one of the included
countries via The following equation # =z?P(1-P)/d*[19].
Under a 95% CI, 50% response distribution and 0.05 mar-
gin of error, a sample of 384 participants can be consid-
ered as a minimal sample to represent the population of
medical students in each country.

Data collection and handling

Allocated teams to each country started the data collec-
tion in May 2020 till July 2020. The online questionnaires
were distributed through the online platforms of the par-
ticipating medical schools. Central inspection of the col-
lected data was done to avoid the over-representation of
one demographic group over the other.
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Statistical analysis

1. For the knowledge assessment section, scoring of
the questions was done by giving the right answer a
score of one and the wrong or "I don’t know" answer
a score of zero yielding a score range of zero to eight
for each participant. We adopted a cutoff point for
the score as follows: less than 50% as (poor), 50 to
75% as (fair) and over 75% as satisfactory. Descrip-
tion of the knowledge level was done by calculating
mean and SD and the frequency of each knowledge
level category.

2. For the attitudes assessment section, the answers
were given a score of one, two or three for the Agree/
uncertain/disagree or the reverse, giving a total score
ranging from 3-27 for the research usefulness to the
profession, 3—24 for research anxiety, 3—21 for posi-
tive attitudes towards research, 3—12 for relevance
to life and 3-9 for research difficulty. The higher the
score, the higher the factor represented by the score.
Description was done by calculation of Mean and SD
for each factor.

3. For the practices assessment scale, frequency and
percentage was calculated for each of the questions,
and the number of research projects, publications,
oral presentations and posters was reported as mean
number.

4. For the barriers assessment scale, description was
done by calculation of Frequency and percentage of
students who agreed to each barrier, further more
scoring and quantification of the scale was done by
giving the answers (disagree/uncertain/Agree) scores
of one, two and three yielding a score for each stu-
dent ranging from 32 to 96. The score was considered
as quantification for "burden of barriers" among stu-
dents, description of the score was done by calcula-
tion of Mean and SD and frequency and percentage
of the students who scored less than 50%, 50-75%,
and more than 75% of the maximum attainable score.

For testing the association between the scores and
the demographics, normality of the distribution of
the scores was done using the Shapiro-wilk test and
accordingly, Mann whitney and Kruskal-wallis tests
were used to test the association between the knowl-
edge, attitudes, and barriers scores and the demograph-
ics. Furthermore, chi-square test was used to test the
difference in frequency of participation in research
projects and enrolling to workshops according to the
demographics. A P value was considered significant at
0.05. All Analysis was done using IBM SPSS version 24.



Assar et al. BMC Medical Education (2022) 22:44

Results

A total number of 2989 undergraduate medical students
comprised the study sample, forty percent of them were
males and 51.5% were in their clinical years. The study
sample was collected from six Arab countries, Egyptian
medical students comprised about one quarter of the
sample (25.7%), while 17.6%, 16.5%, 14.5%, 14.3% and
11.5% were from Syria, Algeria, Jordan, Palestine and
Sudan respectively. Full demographic data is described in
Table 1.

Knowledge regarding research basics among the students
Out of a total score of eight, the mean knowledge score
for the whole sample was 2.1 (SD =1.59) reflecting a gen-
erally poor level of knowledge.

Categorization of the students’ scores showed that
91.6% of the sample had poor level of knowledge, 8.1%
had fair level of knowledge and only nine students (0.3%)

Table 1 Socio-demographic characteristics (= 2989)
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had a satisfactory knowledge level (more than 75% of the
score).

Attitudes of the students towards research

The students in the study scored a mean of 24.4 (SD =2.9)
out of 27 in the Factor of "research usefulness for profes-
sion"”, 17.6 (SD=3.4) out of 24 in the factor regarding
"Positive attitudes towards research”, 9.2 (SD =1.8) out of
12 in the factor measuring relevance of research to life,
indicating a high level of perceived research usefulness
and relevance and a high level of generally positive atti-
tudes towards research.

Also, the students scored a mean score of 15 (SD=3.9)
out of 24 in the factor measuring research Anxiety, and
5.6 (SD=1.5) out of 9 in the factor measuring research
difficulty indicating a moderate level of perceived diffi-
culty and anxiety towards research.

Basic characteristics 2n (%) Mean (SD)
Age 213(2.24)

Gender

Male 1196 (40)

Female 1793 (60)
Country

Algeria 494 (16.5)

Egypt 767 (25.7)

Jordan 433 (14.5)

Palestine 427 (14.3)

Sudan 343 (11.5)

Syria 525(17.6)
Father education®

College or above 2145 (72.8)

Below college 800 (27.2)
Mother education®

College or above 1885 (63.7)

Below college 1074 (36.3)
Residency

Rural 854 (28.6)

Urban 2135 (714)
University type

Private 635 (21.2)

Public 2354 (78.8)
Academic stage

Clinical years 1538 (51.5)

Basic years 1451 (48.5)
Top1000 Universities (According to Times Higher Education World University Rankings 2020)

Yes (9 universities) 523 (17.5%)

No (48 universities) 2466 (82.5%)

? Data for father and mother education is available for 2945 and 2959 participants only.
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Practices of students in the field of research

Out of the total study sample, 37.3% attended a
research methodology workshops or training, while
33.7% (n=1006) participated in an actual research
project.

The mean number of research projects among the
whole sample was 1.12 research projects per stu-
dent, and among those who actually participated in
a research project was 2.78 per student. The mean
number of publications for the whole sample was 0.2
papers per student and for those who participated in a
research project before was 0.5 papers per student. The
mean number of scientific posters was 0.5 (SD=3.4)
and 0.75 (SD =3.1) for oral presentations.

Among the 1006 students who actually participated
in a research project, the most common research pro-
cess that the students participated in was constructing
the concept of a research project (46%), followed by
doing the literature review (35.5%), Doing data entry
(32.2%), writing the research proposal (31.3%), per-
forming data analysis (24.2%), and finally, writing the
final manuscript (20.1%).

Among the same 1006 students who participated in
research projects, the most common type of studies
they participated in was cross-sectional studies (38.6%),
followed by case reports (23.9%), systematic reviews
and meta-analysis (22.2%), then retrospective clini-
cal trials (15.1%), lab research (13.7%), Randomized
controlled trials (RCTS) (12.6%), then finally prospec-
tive clinical studies (8.7%). In Egypt, Jordan, Palestine
and Sudan, the most common types of research stud-
ies among the participants was cross-sectional studies,
while in Algeria and Syria was Case reports. Systematic
reviews and meta-analysis came second in Egypt and
third in Jordan and Syria. See Additional file 1.
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Perceived barriers towards research practice:

The top ten perceived barriers towards research prac-
tice in the entire sample were lack of access to lab equip-
ment for lab research (68.1%), priority of education over
research (66.8%), lack of time because of educational
tasks (66.1%), generally poor attention given to research-
ers (64.6%), lack of fund (62%), poor collaboration
between different academic departments and research
centers (61.3%), Insufficient research skills (60.8%), lack
of suitable research space (59.9%), lack of professor input
(59.2%) and lack of familiarity with research studies
(57.8%). The barriers regarding lack of research skills as
finding good ideas, writing, statistical analysis, and article
submission all were agreed on by more than 50% of the
sample. For full details regarding the whole barriers and
details for each country see Additional file 1.

Scoring and categorization of the perceived burden of
barriers showed that 42.9% of the sample scored (more
than 75%) of the maximum attainable score, 43% scored
in the (50-75%) range and only 14.1% scored less than
50% of the score, reflecting a generally high burden of
perceived barriers towards research among the study
participants. The mean score for burden of barriers for
the whole sample was 77.8 (SD =11.00).

Relationship between knowledge level of the students

and their demographics

Being a student in the topl000 Universities, having a
father or a mother with a college degree or above and
being a student in the clinical years were significantly
associated with higher levels of knowledge. Tables 2 and
3.

Students in Jordan and Palestine had the highest level
of knowledge, followed by students in Algeria, Egypt and
Syria and the least score was in Sudanese students. The
differences were statistically significant. Table 4.

Table 2 Comparisons between knowledge, attitudes, and barriers scores according to Gender, University rank and University type by

Mann-whitney test

Scores Gender P-value Top1000 Universities P-value University type P-value
Male Female Yes No Public Private
Knowledge score 208(1.6) 2.11(1.5) 022 247161 2.02 (1.58) <0.001* 2.11 (1.58) 2.05 (1.64) 0.266
Research usefulness for profession  24.0 (3.1)  24.3(2.7) 0.01* 2493 (264) 2429(296) <0.001* 2466 (2.69) 23.48(347) <0.001*
Research anxiety 1542 (3.6) 14.71(4.0) <0.001* 14.76 (4.04)  15.05(3.87) 0.127 1507 (3.95) 14.71(3.72) 0.541
Positive attitudes towards research 175 (3.3) 17.58 (3.4) 069 1743365 1758(3.32) 0.886 17.7(3.3) 16.9 (3.58) 0.004*
Relevance to life 9.03(1.7) 9.22(1.8) <0.001* 9.33(1.88) 9.1 (1.79) 0.004* 9.18 (1.82) 9.01(1.76) 0.009*
Research difficulty 570(15) 549(1.6) 075 5.69(1.62) 5.55(1.52) 0.081 555(1.55) 5.68 (1.5) 0487
Burden of Barriers score 77.5(11) 77.97 (10.9) 0366 77.94(10.35) 77.3(11.1) 0.669 78.14(11.01) 76.43(10.72) 0.001*

Scores are presented as Mean (SD)
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Table 4 Comparisons between knowledge, attitude, and barriers scores according to the country of the student by Kruskal Wallis test

Country P-value

Algeria Egypt Jordan Palestine Sudan Syria
Knowledge score 2.15(1.39) 2.11(1.60 2.19 (1.66) 2.18(1.64) 1.77 (1.48) 2.11(1.70) 0.005*
Research usefulness for profession 24.99 (2.34) 25(2.18) 25.16 (2.61) 2445 (2.84) 2433 (2.81) 2242 (3.68) <0.001*
Research anxiety 15.7 (3.75) 14.96 (3.95) 14.53 (4.16) 1469 (4.12) 14 (6.99) 15.69 (3.26) <0.001*
Positive attitudes towards research 18.17 (2.37) 17.7 (3.48) 18.24 (3.41) 13.58 (3.5) 17.27 (3.85) 1637 (3.2) <0.001*
Relevance to life 943 (1.8) 9.22(1.9) 9.23(1.74) 9.24 (1.89) 9(1.85) 8.74 (1.53) <0.001*
Research difficulty 5.5(1.48) 544 (1.54) 545 (147) 5.36 (1.54) 54(267) 5.95(1.23) 0.128
Burden of Barriers score 7797 (9.8) 77.76 (10.94 81.32(11.36 75 (10.5) 78.35(11.43) 7643 (10.9) <0.001*

Scores presented as Mean (SD)

Relationship between attitudes of the students and their
demographics

Female gender was associated with higher perception of
research usefulness to the profession and relevance to
life, while males had significantly higher scores regarding
research anxiety. Tables 2 and 3.

Being a student in one of the top 1000 universities was
associated with higher scores regarding research usefulness
to the profession and relevance to life. Tables 2 and 3.

Being a student in a governmental (public) university was
significantly associated with more general positive attitude
towards research and higher scores regarding research use-
fulness and relevance. Tables 2 and 3.

Having a father or a mother with a university degree or
above was significantly associated with more positive atti-
tudes towards research, higher perception of its usefulness
and relevance, and lower scores regarding research Anxiety
and difficulty. Tables 2 and 3.

Living in urban area was associated with higher percep-
tion of research usefulness and relevance and less percep-
tion of research anxiety. Tables 2 and 3.

Being a student in the basic years was associated with
more positive attitudes towards research and yet higher
anxiety towards its practice. Tables 2 and 3.

Relationship between practices of students and their
demographics

Being a student in one of the top 1000 universities, being
in a private university, being in the clinical years of medi-
cal school and having a father or a mother with a univer-
sity degree or above was associated with higher frequency
of participation in research projects and enrollment in
research workshops. Tables 5 and 6.

Relationship between perceived burden of barriers

by the students and their demographics

Being in a governmental (public) university, having a
father or a mother with a college or above degree, living

Table 5 Chi-Square analysis for comparison of the Frequency
of participation in research projects according to the students
demographics

Yes (n=1006) No(n=1983) P-value
Gender
Female 618(34.5%) 1175(65.5%) 0.251
male 388(32.4%) 808(6706%)
Uni_TOP1000
No 760(30.8%) 1706(69.2%) <0.001*
Yes 246(47.0%) 277(53.0%)
University type
Private 248(39.2%) 385(60.8%) 0.001*
Public 757 (32.2%) 1597(67.8%)
Father education
Below college 224(28.0%) 576(72.0%) <0.001*
College and above  776(36.2%) 1369(63.8%)
Mother education
Below college 306(28.5%) 768(71.5%) <0.001*
College and above 695(36.9%) 1190(63.1%)
Residence
Rural 277(32.4%) 577(67.6%) 0372
urban 729(34.1%) 1406(65.9%)
Academic stage
Basic 416 (28.7%) 1035 (71.3%) <0.001*
Clinical 590 (38.4%) 948 (61.6%)
Country
Algeria 88 (17.8%) 406 (82.2%) 32
Egypt 325 (42.4%) 422 (57.6%)
Jordan 157 (36.3%) 276 (63.7%)
Palestine 202 (47.3%) 225 (52.7%)
Sudan 134 (39.1%) 209 (60.9%)
Syria 100 (19%) 425 (81%)
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Table 6 Chi-Square analysis for comparison of the Frequency
of enrollment in research learning workshops according to the
students’demographics

Yes (n=1115) No (n=1874) P-value
Gender
Female 652(36.4%) 1141 (63.6%) 2
male 463(38.7%) 733 (61.3%)
Uni_TOP1000
No 880(35.7%) 1586 (64.3%) <0.001*
Yes 235(44.9%) 288 (55.1%)
University type
Private 268(42.2%) 367 (57.8%) .005*
Public 847(36.0%) 1507 (64%)
Father education
Below college 266(33.3%) 534 (66.7%) 004*
College and above  839(39%) 1306 (61%)
Mother education
Below college 358(33.3%) 716 (66.7%) 001*
College and above 749(39.7%) 1136 (60.3%)
Residence
Rural 329(38.5%) 525 (61.5%) 4
Urban 786(36.8%) 1349 (63.2%)
Academic stage
Basic 476 (32.8%) 975 (67.2%) <0.001*
Clinical 639 (41.5%) 899 (58.5%)
Country
Algeria 91 (18.4%) 403 (81.6%) 16
Egypt 367 (47.8%) 400 (52.2%)
Jordan 149 (34.4%) 284 (65.6%)
Palestine 212 (49.6%) 5(50.4%)
Sudan 138 (40.2%) 205 (59.8%)
Syria 158 (30.1%) 367 (69.9%)

in urban places and being in the clinical years of medi-
cal education was associated with higher perceived level
of barriers indicated by the burden of barriers score.
Tables 2 and 3

Students studying in Jordan had the highest burden of
barriers score, followed by Students from Sudan, Alge-
ria, and Egypt with minimal differences, then Syrian stu-
dents, and the least perceived level of barriers was found
in students studying in Palestine. The differences were
statistically significant. Table 4.

Discussion

Our results showed that the sample of this study had
poor knowledge levels, and yet, a high level of perception
of research as relevant and useful practice with moderate
anxiety towards it. The perceived burden of barriers was
generally high, and presented as either lack of time and
resources or lack in the research knowledge and needed

Page 8 of 11

skills. One third of the students participated in research
projects, with low publication rates in contrast with the
participation rate. The study mainly points out the un-
translated potential of the students which lies in their
positive perception and attitudes towards research, which
does not translate into actual knowledge or practice.

Our results are compatible with results from other
studies conducted in countries with the same educational
situation; low knowledge level with high positive atti-
tudes towards research was seen in Egypt and the Gulf
countries [14, 20, 21]. Studies from Jordan and Syria
reported the same gap in knowledge despite the presence
of positive attitudes [12, 13]. Moderate level of knowl-
edge with less positive attitudes was however seen in
one Egyptian study [15]. Regarding the situation in East-
ern non-Arab countries, Studies from Iran, Pakistan and
India reported more adequate levels of knowledge, with
high levels of positive attitudes [16, 22, 23]. Studies from
countries with better medical education and more insti-
tutional student research programs in Europe and the
United States show a growing interest in research among
the undergraduates [24, 25], positive feelings towards
research, and more motivation and optimism to pur-
sue careers in research with a higher level of confidence
about the research skills specially after research electives
or training programs [26—28].

Regarding the barriers encountered by the students
trying to practice research, the un-availability of suf-
ficient time because of the overwhelming educational
tasks was a prevalent barrier in our study and was also
reported by other studies [18, 23]. Integration of research
projects as part of the curricular requirements can help
provide enough time and attention to them. The lack of
the knowledge and the skills needed to perform research
in addition to the lack of mentoring is a prevalent barrier
in our study and others [14, 20, 29-31]. A proposed solu-
tion can be the development of learning programs that
focus on improving the students’ research skills under
the supervision of the faculty staff members.

The students in the current study had a low number of
publications compared to the number of research pro-
jects they participated in (2.8 projects VS 0.5 publications
per student). Although there are no studies that report
the number of student-authored publications in the Arab
region [32], an increase in the number of student and
trainee authored publications is generally noted (up to
14.5% of all publications) [33]. A 10% of the research out-
put of the top ten universities in the world is co-authored
by undergraduates [34].

However, the low number of publications compared to
the number of research projects in this current study can
be possibly explained by the above reported barriers. The
lack of proper mentoring and sufficient research skills
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may lead the research projects to not reach the point of
peer review and publication. Another possible explana-
tion is that some of the undergraduate research projects
are mainly educational with little chance of its output to
be publishable. Although many students may have the
particular goal of publishing research to enhance their
starting careers, the mere participation or exposure to
research in the undergraduate level seems to increase
and facilitate research productivity after graduation [35].
The most prevalent types of research that the students
participated in were cross-sectional studies, case reports
and reviews, which require less clinical and research
skills and mentoring than other clinical studies. While
the potential of the students can be directed towards
more feasible types of research as a start, this should not
obviate the need for proper mentoring and training and
it should be noted that these types of research may con-
tribute to their lower chances in publication, as narrative
reviews and case reports might be harder to publish.

The current study shows a gender difference in the
perception of research, as females showed higher levels
of perception of its relevance and usefulness with males
showing higher anxiety towards it. However, no differ-
ence was noted in the levels of knowledge, participation
in research workshops or in research projects complying
with previous literature [14, 36]. Students in their clini-
cal years showed better levels of knowledge, practice and
perception of research indicating that students upgrade
during the medical school, previous literature supports
this finding [14, 15, 20, 23]. Higher standards of living as
living in urban areas and having parents with higher edu-
cation was associated with better knowledge, attitudes
and practices in this study sample.

To our knowledge, this is the first study to assess the
knowledge, attitudes, practices and barriers on a wide
scale (6 countries, 57 Universities). The high number of
recruited participants, and the fulfillment of the mini-
mum sample size in each country in addition to the bal-
ance between the representation of basic and clinical
years supports the generalizability of the results. How-
ever, the use of convenience sampling and online sur-
veying of students stands as a limitation that might have
led to an over-estimation of the variables of knowledge,
positive attitudes and practices, as students who have a
particular interest in research are more likely to partici-
pate and take the survey. Although the data from this
study can be adequately generalizable to most of the Arab
countries with the same educational background, it lacks
representativeness to some Arab regions as the gulf area.

Implication of findings
It is immediately clear that the situation of students’
knowledge and practices in the research field needs
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improvement. The cultivation of the students’ positive
attitudes towards research and their perception of its
relevance and usefulness should be the starting point in
discussing new strategies to include the students in the
research field and use their potential.

The most prevalent barriers lied in the presence of
overwhelming educational tasks that leave no place for
research involvement in addition to absence of proper
mentoring and guidance. Integration of research as an
educational task can be a proposed solution to these both
problems. Also, the development of structured research
skills learning programs with practical evidence of its
affectivity can improve the students’ skills and increase
their productivity.

Conclusion

Medical students in the included countries showed
low levels of knowledge despite having positive atti-
tudes towards research. The main encountered barriers
towards practice were the lack of time, the lack of access
to resources, and the lack of skills and mentoring. One
third of the students practiced research, with a low num-
ber of publications compared to the number of research
projects they participated in. in general, the students’
positive attitudes do not translate into actual knowledge
and practice. Proper integration of research into curricu-
lar activities with providing proper mentoring from the
educational staff can help reduce the barriers faced by the
students and increase their productivity.
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