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Abstract:

Background: There are decreasing numbers of physician-scientists at the global level. A review of the literature
reveals a lack of interest in research when examining the perceptions of and attitudes towards research among
medical students. The present study aims to explore these perceptions and attitudes to identify factors that could
encourage students to choose research careers.

Aims. To understand (1) the perceptions and attitudes among undergraduate (UG) medical students regarding
research and (2) the factors contributing to a willingness to take up research as a career.

Methods: This is a questionnaire-based cross-sectional study, conducted in the College of Medicine of King
Khalid University among 590 undergraduate students. A questionnaire examining student perceptions and atti-
tudes regarding medical research was used. SPSS software version 16 was used to analyse the results. Various
statistical tests - Chi-square test, t-test, odds ratio - were used to analyse the data with a significance level of
0.05.

Results: The questionnaire had a response rate of 93% (550 of 590 students returned the questionnaire).
Around half of the students felt that research in the field of medicine is important, while only a minority felt that
research would be their future career. The greatest barriers to involvement in research in medical school appear
to be time, the availability of research mentors and training in research methodology. Furthermore, students con-
sider research as an activity with low status and financial benefits.

Conclusion: Although medical students feel that research should be part of medical education, they are neither
inspired nor enthusiastic about choosing research as a career. Aside from there being insufficient time in the pro-
gramme allocated to science education, the lack of sufficient staff members able to act as role models for stu-

dents could play an important role.

Introduction:

Research as part of medical education has been the
subject of several international studies (Ley, 2005; Goy-
al et al, 2006). Advances in biomedical research during
the last decade have highlighted the need to attract
greater numbers of physicians to careers that include
research (Houlden et al., 2004). In particular, physician
participation in research is essential to increase the
number of clinical and research studies performed (Zier
et al., 2006). Moreover, clinician participation is a basic
requirement of translational research. Consequently, it
is important to make students aware of the relevance of
research during their medical training and encourage
them to participate in it (Reinders et al., 2005).
Physician-scientists are defined as individuals with
medical degrees who perform medical research as their
primary professional activity (Ley et al., 2005). This
group is a vital force in transforming clinical observa-
tions into testable research hypotheses and translating
research findings into medical advances. Physician-
scientists are also a critical resource for ensuring excel-
lence in medical education, since they teach students
that the basis of medicine is science and that scientific
rigour should apply to patient care and research. In gen-
eral, the new generation of students needs these spe-
cialized perspectives to lead in evolving fields such as
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genetic medicine, pharmacogenetics and bioinformat-
ics. As this research is translated into patient treatment
protocols, there is great need for physician scientists
with the necessary training and skills to ensure that
these protocols are designed and evaluated in ethical
and rigorous clinical trials.

Over the last twenty-five years, the number of physician
-scientists has not kept pace with the overall growth in
the medical research community and there is worldwide
concern about a decline in the number of physicians
participating in scientific research. Many factors, such
as insufficient attention to research and poor training in
research skills during medical education, and higher
financial returns from clinical careers and reductions in
research budgets along with increased competition for
research funding, could have contributed to this decline
(Houlden et al., 2004; Bansal, 1996). The difficulty of
providing a useful research experience in the modern
training medical school curriculum is yet another reason
(Frishman, 2001; Kemph et al., 1991), as is the accessi-
bility of the discipline to trainees who have no real un-
derstanding of what it means to be physician-scientists
before their career choices are made (Neilson et al.,
1995).

Numerous research articles have been written in the
last couple of years about the disappearance of young
physician-scientists and, unfortunately, this decline in
the number of new physician-investigators remains
steady (Houlden et al., 2004). The trend of decline in the
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physician-scientist pipeline has led some thoughtful ob-
servers to conclude that the physician-scientist is an en-
dangered species or at least a threatened one (Zemlo et
al., 2000).

A review of the literature reveals that there is a paucity of
information on the awareness, perceptions and attitudes
of medical students with respect to research
(Wyngaarden, 1979).

This alarm has been sounded globally and evidence is
therefore also needed from a Middle Eastern context to
confirm or disprove it. Furthermore, data about the fac-
tors which determine a medical student’s choice to pur-
sue a research career are also lacking for the Gulf re-
gion, which has led to the present study to elicit medical
students’ perceptions and attitudes regarding research
and related issues.

Methods:

Context:

The College of Medicine of King Khalid University is lo-
cated in Abha on the southwest coast of Saudi Arabia.
The University was founded in 1998 and currently num-
bers around 8,000 students. It has a strong regional posi-
tion and is among the best in Saudi Arabia. The College
of Medicine uses a traditional curriculum and approach,
with medical students being trained over six years for a
Bachelor's in Medicine and a Bachelor's in Surgery
(MBBS), including one preparatory year and one addi-
tional clerkship year. The main objective of this training
programme is to educate and train future doctors and
surgeons to render effective and exemplary healthcare
appropriate to the needs of the urban and rural popula-
tions of Saudi Arabia. In the first three years all the disci-
pline-related programme components have learning
goals and assignments devoted specifically to research
skills. Students develop competences in general subjects
such as literature searches, methodology and statistics.
In the second part of the programme (starting in the
fourth year), there are two specific mandatory course
units which provide a good basis for inculcating an inter-
est in research and the potential of students in this re-
gard. These two-month course units are embedded in
the community medicine programme of the curriculum
and deal with questionnaire construction, data collection,
basic SPSS skills and report writing in the first course
unit, and with auditing and research methodology in the
second course unit. An evidence-based medicine (EBM)
course unit is also offered as an optional course unit. As
the Saudi Arabian Ministry of Higher Education, with the
support of the National Commission for Accreditation and
Assessment, seeks to promote the inclusion of research
in the undergraduate curriculum, the government pro-
vides universities with additional money for this purpose.
Participants:

This cross-sectional study was conducted in the College
of Medicine of King Khalid University and included 590
undergraduate students studying medicine in academic
year 2010-2011. Male and female teaching campuses
are separate in Saudi Arabia. The number of places allo-
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cated to males is slightly higher than the number availa-
ble for females (1.7:1). Consent was voluntary and par-
ticipation confidential, with anonymity guaranteed. Under
Saudi Arabian law, educational studies using question-
naires are exempt from Institutional Board Review.
Questionnaire:

The questionnaire was devised to collect data on the
students’ attitudes regarding:

1. The importance of research in the field of medicine

2. Their command of various research-related activities,
such as writing a research proposal, conducting a study
and publishing in a journal (all with adequate supervision
from staff members)

3. The choice of research as a career.

The questionnaire consisted of a combination of Yes/No
questions and items which asked for a response on a
Likert scale ranging from 1 (not very significant) to 5
(very significant). It was subjected to a validation process
which included submitting the questionnaire to medical
students and educational experts to check for item ap-
propriateness and comprehensiveness (face and content
validity). A pilot study of 60 students was conducted to
test the questionnaire and the feedback used to rephrase
some questions to make them clearer.

Data Analysis:

Data was entered in SPSS version 10 and the results
were analysed. Descriptive statistics were obtained, in-
cluding mean, standard deviation (SD), data represented
in frequencies, odds ratios with 95% confidence inter-
vals, and different year cohorts were compared using a
Chi-square test. A year-wise trend analysis was also car-
ried out through percentages and further investigated
through a Chi-square test. The significance level was
0.05.

Results:

Of the 590 students, 550 took part (representing a 93%
response rate); 348 were male and 202 were female.
The distribution among the study years was: first year
25%, second year 22%, third year 24%, fourth year 17%
and fifth year 12%. The mean age (+SD) of the respond-
ents was 21.5+2.5 years (male, 21.8+3.6; female
20.7+3.2). The majority of the students were in the 18-20
and 21-23 age groups (39% and 44% respectively). Fif-
teen percent of the students were in the 24-26 age group
and 2% were in the 28-30 age group.

Table 1 depicts the students’ opinions about the signifi-
cance of research to the community and the influence of
incentives in choosing a research career. Both male and
female students scored between 1.72 and 1.84 on a 5-
point Likert scale, reflecting the students’ opinion that
research has only a modest impact on the community
and does not have great appeal as an important part of
their career. These opinions were not significantly differ-
ent between men and women.
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Table 1. Significance of research to the community and career (responses given on a Likert scale ranging from 1
(lowest) to 5 (highest)

Likert scale
1 | 2 | 3 | 4 | 5 | No response | Mean | SD | t-statistics p
Significance of research to the community

Male 100 106 14 10 5 123 1.72 0.8 1.546 0.123
Female 97 55 10 10 12 18 1.84 0.91
Influence of financial incentive in opting for research career

Male 95 110 12 8 7 116 1.74 0.91 0.181 0.857
Female 100 58 8 12 13 11 1.72 0.85

Table 2 shows the odds ratios for several questions deal- The supervision associated with conducting research

ing with how research is incorporated into the medical was insufficient (p=0.028). The responses to the ques-

programme. A significant majority of students felt that tion of whether the programme had stimulated their inter-

they did not have adequate time in the programme to est in research did not yield a clear-cut opinion. Further-

pursue research (p=0.002), did not receive adequate more, financial incentives do not appear to act as a posi-

training in research methodology (p=0.00001) and that tive stimulus in the students’ interest in research as a
career.

Table 2. Students’ opinions on how research is incorporated into the medical programme (odds ratios analysis)

Yes No No response Chi-Square Odds ratio 95% C.I P-value

Has the medical programme stimulated your interest in research?

Male 168 136 | 44

0.225 1.091 0.76-1.56 0.635
Female 103 91 8

Do you feel that the medical programme gives you the opportunity to gain skills in medical education?

Male 125 178 | 45

3.64 1.45 0.992-2.12 0.057
Female 62 28 112

Do you have adequate time in medical training to pursue research?

Male 125 179 | 44

5.81 1.605 1.09-2.36 0.002
Female 57 131 14

Do you receive adequate training in research methodology in medical school?

Male 43 260 | 45

14.14 4.32 1.98-9.98 0.00005
Female 7 183 12

Are research supervisors readily available to offer guidance in conducting research in medical school?

Male 46 255 | 47

4.09 1.8 1.01-3.8 0.028
Female 17 172 13

Would you take up research as your career option if there were financial incentives?

Male 122 191 35

1.022 0.829 0.576-1.193 0.179

Female 84 109 9
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Table 3. Yearly analysis of research factors.
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Year | students
n=144 (26%)

Year |l students
n=132 (24%)

Year lll students
n=101 (18%)

Year IV students
n=75 (14%)

Year V students
n=98 (18%)

Do you think research in the medical field is important?

Yes 80 (56%) 65 (49%) 70 (69%) 39 (52%) 45 (46%)

No 50 (35%) 45 (34%) 25 (25%) 28 (37%) 25 (26%)

Don’t know 14 (10%) 22 (17%) 6(6%) 8 (11%) 28 (29%)

Is it important for medical students to know about research methodology?

Yes 90 (63%) 90 (68%) 70 (69%) 55(73%) 60 (61%)

No 54 (38%) 42 (32%) 31 (31%) 38 (39%)
20(27)

What do you think of a research career for a doctor?

Good 35 (24%) 34 (26%) 30 (30%) 22 (29%) 30 (31%)

Financially  bad | 34 (23%) 35 (27%) 30 (30%) 16 (21%) 30 (31%)

option

No status/ 30 (21%) 26 (20%) 15 (15%) 21 (28%) 15 (15%)

respect

Not good 32 (22%) 22 (17%) 15 (15%) 10 (13%) 14 (14%)

Don’t know 13 (10%) 15 (11%) 11(11%) 6 (8%) 9 (9%)

Have you been a part of a research team in addition to your curriculum?

Yes 110 (76%) 70 (53%) 58 (57%) 40(53%) 88(90%)

No 34 (24%) 62 (47%) 43 (43%) 35 (47%) 10 (10%)

Are you familiar with the writing of a research protocol?

Yes 80 (56%) 80 (61%) 60 (59%) 35 (47%) 50 (51%)

No 64 (44%) 52 (39%) 41 (41%) 40 (53%) 48 (49%)

Have you made an attempt to publish?

Yes 90 (63%) 70 (53%) 45 (45%) 45 (60%) 47 (48%)

No 54 (37%) 62 (47%) 56 (55%) 30 (40%) 51 (52%)

Table 3 shows the yearly trend analysis concerning stu-
dents’ attitudes towards research. In general, around 50-
60% of the students feel that research in the medical
field is important and that medical students should know
about research methodology. With respect to the partici-
pants’ opinions on research careers for doctors, 24-31%
were positive. The other three-quarters considered that it
would be a bad option financially and that research had
no status or that it was a bad option for doctors.

With respect to their experience with research, the major-
ity of students had participated in a research team (up to

34

J Muhammad Med Coll

90% of fifth-year students), while around 50% of them
had made an attempt to publish the results of research.
No significant yearly trend was observed for any of the
questionnaire items on the students’ opinions about re-
search and their ideas about research as an aspect of

their future.

Table 4 depicts the sources of information used for re-
search, with the library being the most vital source for all
students, followed by conferences/seminars and internet
technology. Again, no yearly trend was revealed.
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Table-4 Sources of information for research
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Year | students Year Il students | Year lll students | Year IV students | YearV students
n=144 (26%) n=132 (24%) n=101 (18%) n=75 (14%) n=98 (18%)
Library 49(34%) 66 (50%) 35 (34%) 32 (42%) 43 (44%)
Conferences/Seminars 44 (31%) 32 (24%) 15 (15%) 11 (15%) 22 (22%)
Internet 43 (29%) 31(23%) 45 (45%) 27 (36%) 25 (26%)
Don’t Know 8 (6%) 3 (2%) 6 (6%) 5 (7%) 8 (8%)
Discussion career were the financial conditions better. Obviously,

There is no doubt that research is an important aspect in
the education of medical students. Currently, healthcare
decision-making is largely reliant on evidence-based
medicine and understanding and using scientific meth-
ods has become an important component of the medical
profession (Bornstein &Emler, 2001). Training in health
research is thus an important part of any modern under-
graduate medical education programme (llling, 2007;
Scaria, 2004). It is therefore imperative to instil reasoning
and critical thinking skills in medical students to enable
them to become real academics (Aslam et al., 2005).
However, research education has another goal, namely
making students enthusiastic about research and identi-
fying ambitious students with an interest in conducting
research, either in combination with a clinical career or
as their main activity. Unfortunately, a considerable num-
ber of medical graduates around the world lack the de-
sire to pursue a career in medical research (Campbell et
al., 2001; Loder, 2000). This has caused a decline in the
number of young physician-scientists over the last dec-
ades (Nielson, 2003; Brancati et al., 1992)necessitating
the early identification of potential future scientists at the
undergraduate level (Kupfer et al., 2002).

The current study was initiated to assess perceptions
and attitudes among undergraduate medical students
towards research in an Arab country in the Gulf region,
and to obtain insight into the factors responsible for their
unwillingness to take up research as a career. In general,
the study results confirm those of studies around the
world: students’ ambitions for research in Saudi Arabia
are also very modest. Although around 50% of the stu-
dents agreed that research in the medical field is im-
portant, it is of great concern that only a minority felt that
research would be their future career option. Even more
alarming is the finding that many students felt that re-
search had only a modest impact on the community.
How can we explain these findings and how should we
proceed to improve student interest in research? The
greatest barriers to involvement in research in medical
school appeared to be time, the availability of research
mentors and training in research methodolo-
gy.Furthermore, our students considered research as an
activity with low status and financial benefits. However,
only a minority of the respondents would have had a
more positive attitude towards pursuing a research
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financial benefits do not act as a positive incentive. This
is in contrast with findings in other countries where good
financial support systems and exclusive support pro-
grammes for research increase the likelihood of students
taking up research as their career choice or ensuring that
they familiarize themselves with research, irrespective of
their future careers (Kassebaum et al., 1995).

In general, there were no significant gender differences
observed in relation to the preference for a research ca-
reer. In contrast, such a difference was found in other
studies. The results of a study of Pakistani undergradu-
ates showed that male students had more positive atti-
tudes towards research (Khan et al. 2006). Furthermore,
a North American study also found a preponderance of
males opting for research careers (Guelich, 2002). An
explanation for this sex difference is not clear and could
reside in factors such as socioeconomics, culture and
demographics, but remains to be elucidated.

What can the explanation for our findings be and what
should be done to improve student interest in research
as a career? One of the most relevant factors is the
teacher/researcher as role model. Staff attitudes in con-
veying the right perceptions about research are more
important than their mere availability (Burgoyne et al.,
2010). The great majority of students (nearly 90%!) par-
ticipating in our study reported difficulty in obtaining re-
search supervisors. It is difficult to explain this finding.
Most Saudi Arabian universities only have a few native
Saudi staff members, the vast majority of university staff
originate from other countries. This could prevent stu-
dents from identifying themselves with these teachers/
researchers as role models. Furthermore, due to faculty
staff shortages teachers/researchers have many other
commitments, resulting in less time for research educa-
tion.

There are also other causes definitely hindering student
participation in research activities, such as the insuffi-
cient exposure to research, the lack of time and the lack
of knowledge and skills (research methodology). In our
study, time was regarded as a significant obstacle to pur-
suing research during medical training. This is in agree-
ment with the findings of other studies, reporting that
most students feel that inadequate time is allotted to re-
search activities (Gill, 1984; Neilson et al., 1995; Sie-
mens et al., 2010). With respect to the relevance of mas-
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tering research methodology, it has been found that
training undergraduates in research methodology is
known to improve students’ awareness and skills and
help them develop positive attitudes towards research
(Goldstein et al., 1997; Lloyd et al., 2004).

In conclusion, although medical students feel that re-
search should be part of medical education, they are nei-
ther inspired to or enthusiastic about choosing research
as a career. Of course, this study’s findings should be
interpreted cautiously for several reasons. Firstly, they
reflect the opinion of students from only one institution.
Secondly, the survey is cross-sectional rather than a pro-
spective follow-up of the same population. However,
even with these restrictions, the main challenge remains
how students’ ambitions towards research can be stimu-
lated during medical education. Fang et al. (2003) report-
ed that awardees of the Howard Hughes Medical Insti-
tute HHMI Cloister Programme were significantly more
likely than non-awardees to pursue research careers, as
reflected in their higher rates of receipt of NIH postdoc-
toral awards and faculty appointments with research re-
sponsibilities. This reflects the importance of a good sup-
port programme to facilitate research careers. In a study
in Canada a mandatory critical enquiry elective was in-
troduced during medical training, resulting in a significant
increase in the number of students expressing an inter-
est in pursuing a research career. Some other studies
have also reported an increase in the likelihood of stu-
dents to take up research careers after exposure to re-
search activities (Houlden et al., 2004; Hren et al., 2004;
Solomon et al., 2003). Extracurricular participation in re-
search during medical school also encourages students
to pursue research careers. Students with extracurricular
research experience have a greater scientific output after
graduation than peers without such experience, and the
former publish more articles after graduation than the
latter (Reinders et al., 2005). Making research part of the
core curriculum and at the same time creating adequate
extracurricular opportunities for students to get to know
or to get involved in research will improve their attitudes
towards research (Remes et al., 2000). The current study
results could contribute to the debate on how these sug-
gestions can be implemented in the medical curricula of
Saudi Arabia.
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