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Abstract: Aim: To assess the attitude of medical and pharmacy students in Asian and African
universities towards scholarly research activities. Methods: An anonymous, cross-sectional,
self-reported online survey questionnaire was administered to medical and pharmacy students
studying in various Asian and African universities through social media between May and July 2016.
A 68-item close-ended questionnaire consisting of Likert-scale options assessed the students’
research-specific experiences, and their attitudes towards scholarly research publications. Results:
A total of 512 questionnaires were completed, with a response rate of 92% from Asia and 94% from
Africa. More pharmacy students (70.8%) participated than medical students (29.2%). Overall 52.2%
of the pharmacy students and 40% of medical students believed that research activities provided a
means of gaining respect from their faculty members. Lack of encouragement, paucity of time, gaps in
research activities and practices, and lack of research funding were some of the most common barriers
acknowledged by the students. A nonparametric Mann-Whitney test showed that a statistically
significant difference was observed, in that more than 80% of the pharmacy students viewed scientific
writing and research activities as valuable experiences (p = 0.001) and would like to involve their
co-students in scholarly research activities (p = 0.002); whereas the majority of the medical students
desired to be involved more in scholarly research publications (p = 0.033). Conclusion: Pharmacy
students had good attitudes towards research activities and a higher number of medical students
desired to be involved more in research publications. Faculties may consider taking special research
initiatives to address the barriers and improve the involvement of medical and pharmacy students in
scholarly research activities.
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1. Introduction

Providing comprehensive patient care is an important component of all healthcare professions
(HCPs). For the provision of effective care, future workers in HCPs are expected to be trained
in all aspects, and to exercise proficient skills in their research-based academic education and
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professional practice. In order to create impact-laden critical reasoning abilities among future
healthcare practitioners, research activities should be followed by seminars, conference presentations
and publications as part and parcel of every healthcare discipline globally. Thus, one cannot sideline
the importance of scholarly research activities as an essential component of a complete medical and
health sciences curriculum in undergraduate and postgraduate education. Moreover, the initiation and
incorporation of evidence-based knowledge is emphasized globally as an essential component in the
modern science education. For the past few decades, a changing trend has been observed regarding
the inclusion of research components in medical and pharmacy education [1–10]. These changes drive
the interest among students in conducting research, and presenting and publishing their work at
national and international levels. The ability of a student to carry out scholarly research is an added
advantage for their academic advancement through acquisition of critical thinking and analytical skills,
as well as through comprehension and analysis of the foundations of evidence-based medicine [11–13].
Several studies have shown that research experience at a student level is strongly associated with
future career achievements and scholarly research initiatives [13–15]. Conducting scholarly research
activities at student level is an arduous task, and in the context of this, several barriers have been
reported, including lack of time, lack of support from faculties, and lack of funding sources, among
others [1,11,14,16]. Despite these difficulties and predicaments, medical and pharmacy students
perform their research projects across the globe.

Positive attitudes to and opportunities for research activities with adequate provision of facilities
and mentorship will equip medical and other health profession students for becoming future healthcare
scientists. Early identification of their passion towards research will help to discern their inclination,
as well as their potential scope for professional practice in the clinical setting. Most undergraduate
medicine and pharmacy programs require coursework in epidemiology, research methodology,
biostatistics and literature evaluation [6,7].

However, given the demand and competing interest towards scholarly research, several studies have
identified attitudinal ambivalence towards the significance of scholarly research publication [16–19].
We believe medical and pharmacy students are among the students in the major health profession
discipline, who represent potential future leaders in clinical and pharmaceutical research. With this in
mind, it is worth studying the attitudes of medical and pharmacy students regarding research activities.
Furthermore, a better understanding of medical and pharmacy students’ attitudes, of the barriers
involved, and of mentors’ influence, culminating in scholarly research activities and journal publication,
is valuable.

The current research is an attempt in this regard, and therefore aims to investigate attitudes
towards the scholarly research activities of medical and pharmacy students.

2. Methods

This was a cross-sectional survey conducted on medical and pharmacy students enrolled
in various Asian (Malaysia, India, Saudi Arabia and the United Arab Emirates) and African
universities (Ethiopia, Kenya and Egypt). A web-based survey through anonymous questionnaire was
administered during the period May–July 2016. This online survey was designed and primarily used
to gather data about students’ scholarly research activities through internet and social networking
sites, as well as through personal emails. The questionnaire was focused on medical and pharmacy
students via an online survey instrument tool. Furthermore, e-mails carried a Uniform Resource
Locator-URL link to the online survey developed and distributed through social network sites like
Facebook, LinkedIn, and Twitter to encourage student participation.

Medical and pharmacy students who were enrolled at Asian and African universities were the
source population. The targeted population was senior medical and pharmacy students, who were
randomly selected from various universities.

An online sample size calculator—“Creative research systems” [17,19]—was used to determine
the number of participants for the survey, by considering 95% confidence level with an accuracy of
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50% for a student population size of 135,000 across various universities; given a confidence interval
of 4.2, the recommended sample size was 542 or more. Estimating a dropout rate of 10–15%, a total
of 620 students were invited to participate in the survey. Participation within these representative
samples was completely voluntary, and confidentiality was maintained at all stages by not disclosing
any personal information in the survey results.

The study investigators designed the survey, and the items were adopted and/or modified based
on a review of the literature [1–3,6,7,13–17,19,20]. The survey questionnaire was developed in English,
and tested for reliability, psychometrics, internal content and construct validity in a methodological,
structured approach. A Cronbach alpha exploratory factor analysis was used as a measure of reliability.
The internal consistency estimate of the reliability of the test (Cronbach’s alpha) was found to be 0.76,
indicating a good construct. The questionnaire was pretested in fifteen percent of the total sample size,
which was not included in the study. Further, any ambiguous and unsuitable questions were modified
for the final questionnaire.

The study questionnaire consisted of 68 close-ended questions subdivided into 3 categories.
The first part included the socio-demographic characteristics, and contained 10 items, including age,
gender, region of origin, type of studentship (medical/pharmacy), academic year, living area, type of
institution, previous research grant experience, the time dedicated for research grant searching, and the
number of scholarly research publications. Furthermore, the second part was comprised of 4 domains,
which included a 3-point Likert scale of their priorities, which highlighted their preferences for the type
of research articles that were interested in publishing (8 items), their reasons for practicing research
publishing (9 items), and the important obstacles to conducting research (10 items). In addition,
12 items focused on their preferences regarding writing for publications, as well as the types of journals
in which they preferred to publish their scholarly research activities (9 items). The third section
contained 10 items related to their opinions towards the value of scholarly research publications,
and were assessed using a 4-point Likert scale (1-strongly disagree to 4-strongly agree). The survey
took an average of ten to fifteen minutes to complete.

A statistical analysis was performed using Statistical Package for Social Sciences (SPSS)
version 22 for Windows. Descriptive statistics were used to describe demographics and research
background experiences. For ease of reporting, differences using agreement responses of high priority
(i.e., responses with “agree” and “strongly agree”) were grouped together. Disagreement responses
of low priority, “strongly disagree” and “disagree” of the Likert scale, were utilized. Mann-Whitney
(M-W) and Chi-square tests were conducted to further analyze their opinions on possible perceptions
towards scholarly research activities. Statistical significance was based on a p-value of < 0.05.

Ethical approval for conducting the study was obtained from the Institutional review board of the
School of Pharmacy, University of Gondar, Ethiopia. Written informed consent was obtained from each
participant prior to the administration of the study questionnaire. Confidentiality of the information
of the respondents was strictly maintained.

3. Results

A total of five hundred and twelve student participants completed the survey questionnaire,
with response rates of 92% from Asia and 94% from Africa. A higher percentage of pharmacy students
(70.8%) participated in the survey than medical students (29.2%). The mean age of individuals sampled
is 23 ± 1.42 years (range = 19–30), with 324 males (63.2%). In particular, the majority of the participants
were from the fourth year of pharmacy (54.6%), studying in public universities (65.1%), and living
outside their study campus (54.8%). Regarding interest towards scholarly research activities, only 19.1%
(98/512) had received a research grant for conducting their research, and 48.6% of the medical and
pharmacy students stated that they did not dedicate time to searching for grants. In addition, 72.5%
did not publish any scholarly research (Table 1).
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Table 1. Demographic characteristics of medical and pharmacy students (N = 512).

Medical (n = 150) Pharmacy (n = 362) Total (%)

Age (years)

<20 6 14 20 (3.9)
20–25 113 307 420 (82.0)
26–30 31 40 71 (13.8)
>30 0 1 1 (0.1)

Gender

Male 117 207 324 (63.2)
Female 33 155 188 (36.7)

Academic year

Fourth 80 280 360 (70.3)
Fifth 39 64 103 (20.1)
Sixth 31 18 49 (9.5)

Living area

Outside University 44 237 281 (54.8)
Within University 106 125 231 (45.1)

Type of institution

Public 135 198 333 (65.1)
Private 15 164 179 (34.9)

Received research grant

Yes 26 72 98 (19.1)
No 124 290 414 (80.8)

Time dedicated for grant searching

No hours 80 169 249 (48.6)
Daily 16 91 107 (20.8)

Weekly 27 61 88 (17.1)
Monthly 27 41 68 (13.2)

Number of scholarly research publications

No publications 128 244 372 (72.6)
1–2 20 64 84 (16.4)
3–5 2 28 30 (5.8)
6–10 0 13 13 (2.5)

11–15 0 4 4 (0.7)
16–20 0 3 3 (0.5)
>20 0 6 6 (1.1)

Nearly 43% of both medicine and pharmacy students agreed that they were interested in focusing
on original research, and 4.7% of both medical and pharmacy students were interested in systematic
review studies, with a slightly higher preference by pharmacy students (p < 0.004). A significant
number of students shared that the reasons for interest in scholarly research publications was to
improve their relationships with and gain respect from faculty members (48.6%), to improve writing
and research skills (44.1%), and to advance their career opportunities (42%). Nearly forty percent of
the respondents from both medical and pharmacy groups felt that lack of support from their faculties,
lack of time for conducting research and existence of gaps within research activities to their practice
were some of the perceived barriers to conducting research. (Table 2).
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Table 2. Attitude of medical and pharmacy students towards research interests (N = 512).

Variables
Agreement of High Priority Percentage p Value

Medical (n = 150) Pharmacy (n = 362)

Research publications interested

Original research 54 165 42.7 0.432

Multicenter studies 26 67 18.1 0.456

Randomized controlled trial 17 50 13.1 0.233

Meta-analysis 7 28 6.8 0.182

Systematic review 2 22 4.7 0.004

Observational studies 2 21 4.5 0.100

Comparative studies 2 18 3.9 0.854

Retrospective studies 2 12 2.7 0.105

Reasons for publications

Advance research/share findings 32 180 41.4 <0.001 a

Interesting/good experience 42 116 30.8 0.041

Was encouraged by teachers 27 179 40.2 <0.001 a

Good achievements/goals 21 57 15.2 0.881

Compulsion from peers 34 177 41.2 <0.001 a

Both Job/Career advancement 45 170 41.9 <0.001 a

Improve writing and research skills 57 169 44.1 0.108

Better chances of to get international recognition 38 118 30.4 0.035

To have a relationship with or to gain respect from
faculty members 60 189 48.6 0.010

Obstacles for conducting research

No research course taught at faculty level 35 115 29.2 0.043

Lack of funding 37 127 32 0.006

Time-limitations 56 138 37.8 0.639

Lack of support, encouragement and rewards 70 131 39.2 0.046

The gap between research activities and practice 64 131 38 0.676

Fear of statistics and data collection 36 83 23.2 0.297

Lack of interest 34 56 17.5 <0.001 a

No research unit at faculty 32 88 23.4 0.643

No research in the field I am most interested in 19 68 16.9 0.734

Relationship obstacles-barriers-difficulties 19 62 15.8 0.121
a Mann-Whitney test was used to determine significance, defined as p < 0.05.

The results of the Chi-square test for difference between medical and pharmacy students in terms
of their opinion on different types of research activity interests showed that there was a significant
difference based on student disciplines. Interestingly, significant differences were noticed in relation
to the type of research activities, except for data analysis (p > 0.05), the publication process (p > 0.05)
and recognition for their research work (p > 0.05) (Table 3). However, the differences were significant
for reviewing literature, data interpretation, writing manuscripts, collaborative research with different
faculties, research learning experiences, sense of satisfaction for their research work, sharing their
research ideas, and students’ experiences for conducting research. Thus, the null hypothesis was
accepted for three items, but rejected for these eight items. There was a difference between pharmacy and
medical students for ‘data interpretation’ (p > 0.001) and ‘experience for conducting research’ (p > 0.001).
Students were asked to indicate the type of journals preferred for scholarly publication using a 3-point
Likert scale. The Chi-square test for differences between medical and pharmacy students’ opinions on
journal preferences suggests there was a statistical difference, except in their preference for open-access
paid journals, paid journals with impact factors, free journals with impact factors, and Pubmed- and
Scopus-indexed journals (Table 3). Therefore, the null hypothesis for journal selection was accepted for
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five of the nine items, but rejected in the case of open-access free journals, fast-track publishing journals,
Embase indexed journals, and preferring only reputed journals for their scholarly research publications.

Table 3. Attitude of medical and pharmacy students regarding type of research activity (N = 512).

Students Interest
N Chi-Square df p Value

Writing for publications

Review/literature search Medical 150 4.55 1 0.033

Pharmacy 362

Analyzing data Medical 150 1.681 1 0.195

Pharmacy 362

Data interpretation Medical 150 66.62 1 <0.001 a

Pharmacy 362

Writing research report, proposal or manuscript Medical 150 8.79 1 0.003

Pharmacy 362

Collaboration with others or with faculty Medical 150 7.27 1 0.007

Pharmacy 362

The learning experience Medical 150 24.77 1 <0.001 a

Pharmacy 362

Sense of accomplishment/satisfaction/achievement Medical 150 3.84 1 0.050

Pharmacy 362

Publication process, submission, approval and
published articles appearance online Medical 150 0.62 1 0.431

Pharmacy 362

Recognition Medical 150 0.01 1 0.913

Pharmacy 362

Sharing ideas/adding to literature/
advancing research Medical 150 13.53 1 <0.001 a

Pharmacy 362

A unique experience that is available to only
a few students Medical 150 24.49 1 <0.001 a

Type of Journals preferred for publication Pharmacy 362

Open access-paid journals Medical 150 0.20 1 0.654

Pharmacy 362

Open access-free journals Medical 150 8.68 1 0.003

Pharmacy 362

Paid journals with impact factors Medical 150 2.75 1 0.097

Pharmacy 362

Free journals with impact factors Medical 150 1.59 1 0.207

Pharmacy 362

Fast-track publishing journals Medical 150 9.05 1 0.003

Pharmacy 362

Pubmed indexed journals Medical 150 0.82 1 0.365

Pharmacy 362

Science direct/Scopus indexed journals Medical 150 0.47 1 0.493

Pharmacy 362

Embase indexed journals Medical 150 22.08 1 <0.001 a

Pharmacy 362

Only reputed journals (Lancet, Nature etc) Medical 150 5.57 1 0.018

Pharmacy 362

df-differential fraction; a Chi-square was used to determine the significance, defined as p < 0.05.
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Table 4 shows the result of Mann-Whitney U test for differences between medical and pharmacy
students’ opinions towards the value of research publications and mentor influence. Seventy-six
percent of the medical and 78% of the pharmacy students felt that publishing as a student would
provide them personal fulfillment. A similar percent reported that their mentors encouraged them to
conduct research for publications. Interestingly, a higher proportion of pharmacy students perceived
their overall writing for research publication as a good experience (p < 0.05), contributing to the
literature during student life as a valuable experience (p < 005), and would likely encourage their
co-students to engage in scholarly research publications (p < 0.05). Similarly, a high proportion of
medical students perceived that they would like to publish more manuscripts for research publications,
but no statistical significance was noted in this context.

Table 4. Medical and pharmacy students’ attitude regarding the value of publishing and mentor
influence (N = 512).

Statements
Agreement p Value

Medical Students (%) Pharmacy Students (%)

Publishing as a student provided me with
personal fulfillment 76.6% 78.4% 0.257

Contribution to the literature as a student is a
valuable experience 66.6% 82.8% <0.001 a

Publishing is an excellent source of recognition for students 72.6% 78.4% 0.022

Publishing as a student provided me with formative
training experience 67.3% 79.0% <0.001 a

My publication will set me apart from my peers 51.3% 56.0% 0.228

I would like to publish more manuscripts 81.3% 72.6% 0.219

I encourage my co-students to publish 72.6% 81.4% 0.002

Overall, writing for publication is a good experience 70.0% 85.6% <0.001 a

I received encouragement from a mentor to conduct the
research for publications 71.3% 70.7% 0.282

My results with helpful for the scientific evidence 54.6% 78.7% <0.001 a

Note: Responses 3 and 4 in 4-point Likert scale were grouped as “agreement” for reporting purposes;
a Mann-Whitney test was used to determine the significance, defined as p < 0.05.

4. Discussion

In the current research, there are a few notable obstacles reported in terms of conducting
and/or performing research. Inappropriate funding, lack of support both in kind and cash from
the mentors and the institutes, and paucity of time are the hallmarks of non-accomplishment of
research tasks. Aside from these, the limited number of research courses taught within medical and
pharmacy curricula is one of the barriers claimed by students to conducting research. These findings
mirror the conclusion derived from research in Saudi Arabia and Brazil, which showed that similar
factors were predominantly cited as obstacles to conducting research [4,14,21]. Another interesting
factor—‘lack of same-gender research mentor’—was also outlined in recently published study by
Kharraz and colleagues from Saudi Arabia [21]. Several barriers to scholarly research activities have
been identified, such as lack of faculty members with appropriate expertise and sufficient time for
mentoring, limited resources, and logistical difficulties [13,22].

The students have shown interest towards original article publications, and reasons for which
scholarly publication was considered valuable included improving their relationships with and gaining
respect from faculty members, advancing their career opportunities, and improving their writing
and research skills. Research skills for pharmacy students (under- and postgraduates) are becoming
more important, particularly for obtaining a decent job in a competitive market, and in order to attain
scholarships for higher postgraduate studies [7,23,24]. Medical students can be potential contributors
to scientific research development through participation in different clinical studies and evidence-based
clinical training [8,11,25]. It is noted in the current research that slightly less than half of the respondents
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reported scholarly research publications as a means to improve the relationship with and gain respect
from faculty members, as well as improving their writing and research skills. The motivation itself
comes from research regarding whether it would be implemented as a ‘core module’ in future Asian
and African medical and pharmacy schools. This can encompass not only research methodology
aspects but can also address students’ motivation for doing literature search on one’s own interests,
leading to critical appraisal of published studies. This literature review can serve as the backbone of
one’s research proposal, which itself contains minute details on executing the research and analyzing
the research findings. Moreover, this concept is mirrored in a United States study in which a research
elective course on dietary supplements was introduced for pharmacy students. The study findings
reported enriched critical reasoning abilities and drug-literature evaluation skills among the student
participants, which later contributed towards their practice readiness [24].

The medical and pharmacy schools in many developing countries are not yet offering optimum
scholarly scientific writing and research opportunities [19,22,24]. To make it practically possible in Asian
and African medical and pharmacy schools, sincere dedication from the faculty in terms of intellectual
support and unlimited time can contribute as silently lingering motivators, culminating in the quality of
the research, further motivating the student to make it publishable. Interestingly, studies from Germany
and Saudi Arabia have reported that the majority of students are motivated to conduct research in order
to attain and/or secure research publications [14,25]. In Saudi Arabia, one of the motivators worth
mentioning is the mandatory nature of research in curricula [14]. Likewise, for nearly two decades in
Germany, medical students have been required to complete a research project followed by a research
thesis in order to obtain their medical degree [25]. Nykamp and associates reported that participation
of pharmacy students in collaborative scholarly research opportunities with faculty members led to
encouraging feedback, personal contentment, and career advancement prospects [13]. These examples
can serve as models for Asian and African medical and pharmacy schools for the instituting of research
modules as a core aspect in their curricula. The ‘Norwegian Medical Student Research Program’ is a
grant scheme for all prospective and aspiring medical students to support doing research in parallel with
their studies [26]. This program fortified their research environment, and helped to develop new areas of
research by augmenting recruitment towards research. Nevertheless, it also instilled the inspiration to
include research in the training of medical doctors [26].

The majority of the medical and pharmacy students in this study felt that publishing as a student
would provide them personal fulfillment and a formative training experience, as well as regarding
writing for publication to be a good experience; others claimed their mentors encouraged them
to conduct research for publications. Cultivating and motivating student participation in research
activities in addition to their curricular coursework should be encouraged.

Research sensitization in all undergraduate and graduate students should be advocated to
enhance student participation in scholarly research activities, and to equip them with practical research
experience to nurture them as future scientists.

We recommend that mindfulness towards research be addressed nationally in every Asian and
African country, which could also galvanize research funding resources by means of a clear-cut expected
outcome of scholarly publications and presentations in repuyearbook journals and conferences.

5. Limitations

A high response rate (>90%) is one of the strengths of the current research, and therefore
contributes to the validity and usefulness of the research. Previously published studies reported
response rates of not more than 75% [2,11,16,21], and we achieved a highly satisfactory response rate
(>90%) [27]. Furthermore, due to the anonymous nature of the current research, the chances of bias
are reduced. This does not sideline the importance of limitations, which need to be highlighted
in the current research. As in any cross-sectional study, this study also adopted self-reported
measures, which are generally subject to recall bias and participants’ exaggerated responses; secondly,
despite pilot testing of the instrument, it was not subjected to formal standardization. Due to an
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underpowered sample in our study, this may contribute to both false-positive and false-negative
reporting by rejecting true null hypotheses [28]; therefore, caution should be taken while interpreting
our findings. Furthermore, it seems that medical students are underreported in the current research,
so non-responders bias is therefore a possibility not to be overlooked. We cannot generalize the
findings to pharmacy and medical students on other continents, as this study only focused on those in
the Asian and African region.

6. Conclusions

The present study shows pharmacy students had good attitudes towards research activities,
with a higher number of medical students desiring to engage more in research publications. Faculties
should implement special research initiatives to address the barriers and improve the involvement
of medical and pharmacy students in scholarly research activities. The current research can serve as
motivation to further explore undergraduate students’ opinions towards and experiences of scholarly
research activities.

Acknowledgments: We deeply express our gratefulness to the participants for giving their valuable opinions and
sharing their experiences for fulfilling this research work.

Author Contributions: For research articles with several authors. ASB planned and conducted the study analysed
the results and wrote the paper; DKB & YGT collected the data, entered the data into spss and anaylsed the data;
ASB & AAE performed the statistical analysis, wrote and edited the paper, YGT & AS wrote and edited the paper.
SQJ analysed the results, wrote and edited the paper; all the authors equally contributed in planning the study,
analysed the results, wrote and edited the paper.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Amin, T.T.; Kaliyadan, F.; Al Qattan, A.E.; Al Majed, H.M.; Al Khanjaf, S.H.; Mirza, M. Knowledge, attitude
and barriers related to participation of medical students in research in three Arab Universities. Educ. Med. J.
2012, 4, 43–56. [CrossRef]

2. Ismail, M.I.; Bazli, M.Y.; O’Flynn, S. Study on medical student’s attitude towards research activities between
University College Cork and Universiti Sains Malaysia. Procedia Soc. Behav. Sci. 2014, 116, 2645–2649.
[CrossRef]

3. Reinders, J.J.; Kropmans, T.J.; Cohen-Schotanus, J. Extracurricular research experience of medical students
and their scientific outputs after graduation. Med. Educ. 2005, 39, 237. [CrossRef] [PubMed]

4. Sadana, R.; D’Souza, C.; Hyder, A.A.; Chowdury, A.M. Importance of health research in South Asia. BMJ
2004, 328, 826–830. [CrossRef] [PubMed]

5. Sreedharan, J. Introduction of a research component in undergraduate medical curriculum-review of a trend.
Nepal J. Epidemiol. 2012, 2, 200–204. [CrossRef]

6. Munabi, G.; Katabira, E.T.; Konde-Lule, J. Early undergraduate research experience at Makerere University
Faculty of Medicine: A tool for promoting medical research. Afr. Health Sci. 2006, 6, 182–186. [PubMed]

7. Murphy, J.E.; Slack, M.K.; Boesen, K.P.; Kriking, D.M. Research-related coursework and research experience
in Doctor of Pharmacy programs. Am. J. Pharm. Educ. 2007, 7, 113. [CrossRef]

8. Mark, A.L.; Kelch, R.P. Clinician scientist training program: A proposal for training medical students in
clinical research. J. Investig. Med. 2001, 49, 486–490. [CrossRef] [PubMed]

9. Basnet, B.; Bhandari, A. Investing in medical student’s research: Promoting future of evidence based
medicine in Nepal. Health Renaiss. 2013, 11, 297–300. [CrossRef]

10. Holder, G.M.; Jones, J.; Robinson, R.A.; Krass, I. Academic literacy skills and progression rates among
pharmacy students. High. Educ. Res. Dev. 1991, 18, 19–30. [CrossRef]

11. Burgoyne, L.N.; O’Flynn, S.; Boylan, G.B. Undergraduate medical research: The student perspective.
Med. Educ. Online 2010, 15, 5212. [CrossRef] [PubMed]

12. Collins, J.P.; Farish, S.; McCalman, J.S.; McColl, G.J. A mandatory intercalated degree programme:
Revitalising and enhancing academic and evidence-based medicine. Med. Teach. 2010, 32, e541–e546.
[CrossRef] [PubMed]

http://dx.doi.org/10.5959/eimj.v4i1.7
http://dx.doi.org/10.1016/j.sbspro.2014.01.628
http://dx.doi.org/10.1111/j.1365-2929.2004.02078.x
http://www.ncbi.nlm.nih.gov/pubmed/15679693
http://dx.doi.org/10.1136/bmj.328.7443.826
http://www.ncbi.nlm.nih.gov/pubmed/15070643
http://dx.doi.org/10.3126/nje.v2i3.6901
http://www.ncbi.nlm.nih.gov/pubmed/17140343
http://dx.doi.org/10.5688/aj7106113
http://dx.doi.org/10.2310/6650.2001.33624
http://www.ncbi.nlm.nih.gov/pubmed/11730083
http://dx.doi.org/10.3126/hren.v11i3.9660
http://dx.doi.org/10.1080/0729436990180103
http://dx.doi.org/10.3402/meo.v15i0.5212
http://www.ncbi.nlm.nih.gov/pubmed/20844608
http://dx.doi.org/10.3109/0142159X.2010.528807
http://www.ncbi.nlm.nih.gov/pubmed/21090941


Pharmacy 2017, 5, 55 10 of 10

13. Nykamp, D.; Murphy, J.E.; Mashall, L.L.; Bell, A. Pharmacy students’ participation in a research experience
culminating in journal publication. Am. J. Pharm. Educ. 2010, 74, 47. [CrossRef] [PubMed]

14. AlGhamdi, K.M.; Moussa, N.A.; AlEssa, D.S.; AlOthimeen, N.; Al-Saud, A.S. Perceptions, attitudes and
practices towards research among senior medical students. Saudi Pharm. J. 2014, 22, 113–117. [CrossRef]
[PubMed]

15. Dong, T.; Durning, S.J.; Gilliland, W.R.; Waechter, D.M.; Cruess, D.F.; DeZee, K.J. Exploring the relationship
between self-reported experiences and performance in medical school and internship. Mil. Med. 2012, 177,
11–15. [CrossRef] [PubMed]

16. Siemens, D.R.; Punnen, S.; Wong, J.; Kanji, N. A survey on the attitude towards research in medical school.
BMC Med. Educ. 2010, 10, 4. [CrossRef] [PubMed]

17. Kritikos, V.S.; Saini, B.; Carter, S.; Moles, R.J.; Krass, I. Factors influencing pharmacy students’ attitudes
towards pharmacy practice research and strategies for promoting research in pharmacy practice. Pharm. Pract.
2015, 13, 587. [CrossRef] [PubMed]

18. Creative Research System. Available online: http://www.surveysystem.com/sscalc.html (accessed on
14 January 2015).

19. Kritikos, V.S.; Carter, S.; Moles, R.J.; Krass, I. Undergraduate pharmacy students’ perceptions of research in
general and attitudes towards pharmacy practice research. Int. J. Pharm. Pract. 2013, 21, 192–201. [CrossRef]
[PubMed]

20. Abu-Gharbieh, E.; Khalidi, D.A.; Baig, M.R.; Khan, S.A. Refining knowledge, attitude and practice of
evidence-based medicine (EBM) among pharmacy students for professional challenges. Saudi Pharm. J. 2015,
23, 162–166. [CrossRef] [PubMed]

21. Oliveira, C.C.; de Souza, R.C.; Abe, É.H.S.; Silva Móz, L.E.; de Carvalho, L.R.; Domingues, M.A.
Undergraduate research in medical education: A descriptive study of students’ views. BMC Med. Educ. 2014,
14, 1–8. [CrossRef] [PubMed]

22. Kharraz, R.; Hamadah, R.; AlFawaz, D.; Attasi, J.; Obeidat, A.S.; Alkattan, W.; Abu-Zaid, A. Perceived
barriers towards participation in undergraduate research activities among medical students at Alfaisal
University—College of Medicine: A Saudi Arabian perspective. Med. Teach. 2016, 38, S12–S18. [CrossRef]
[PubMed]

23. Wagner, J. A framework for undergraduate research in economics. South Econ. J. 2015, 82, 668–672. [CrossRef]
24. Islam, M.A.; Gunaseelan, S.; Khan, S.A. A Research Elective Course on Dietary Supplements to Engage

Doctor of Pharmacy Students in Primary Literature Evaluation and Scholarly Activity. J. Pharm. Pract. 2015,
28, 577–584. [CrossRef] [PubMed]

25. Cursiefen, C.; Altunbas, A. Contribution of medical student research to the Medline TM-indexed publications
of a German medical faculty. Med. Educ. 1998, 32, 439–440. [CrossRef] [PubMed]

26. Hunskaar, S.; Breivik, J.; Siebke, M.; Tømmerås, K.; Figenschau, K.; Hansen, J.-B. Evaluation of the
medical student research programme in Norwegian medical schools. A survey of students and supervisors.
BMC Med. Educ. 2009, 9, 1–8. [CrossRef] [PubMed]

27. Beretta, R. A critical review of the Delphi technique. Nurse Res. 1996, 3, 79–89. [CrossRef] [PubMed]
28. Button, K.S.; Ioannidis, J.P.A.; Mokrysz, C.; Nosek, B.A.; Flint, J.; Robinson, E.S.J.; Munafò, M.R. Power

failure: Why small sample size undermines the reliability of neuroscience. Nat. Rev. Neurosci. 2013, 14,
365–376. [CrossRef] [PubMed]

© 2017 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.5688/aj740347
http://www.ncbi.nlm.nih.gov/pubmed/20498740
http://dx.doi.org/10.1016/j.jsps.2013.02.006
http://www.ncbi.nlm.nih.gov/pubmed/24648822
http://dx.doi.org/10.7205/MILMED-D-12-00232
http://www.ncbi.nlm.nih.gov/pubmed/23029854
http://dx.doi.org/10.1186/1472-6920-10-4
http://www.ncbi.nlm.nih.gov/pubmed/20096112
http://dx.doi.org/10.18549/PharmPract.2015.03.587
http://www.ncbi.nlm.nih.gov/pubmed/26445620
http://www.surveysystem.com/sscalc.html
http://dx.doi.org/10.1111/j.2042-7174.2012.00241.x
http://www.ncbi.nlm.nih.gov/pubmed/23418905
http://dx.doi.org/10.1016/j.jsps.2014.07.006
http://www.ncbi.nlm.nih.gov/pubmed/25972736
http://dx.doi.org/10.1186/1472-6920-14-51
http://www.ncbi.nlm.nih.gov/pubmed/24636494
http://dx.doi.org/10.3109/0142159X.2016.1142507
http://www.ncbi.nlm.nih.gov/pubmed/26984028
http://dx.doi.org/10.4284/0038-4038-2014.086
http://dx.doi.org/10.1177/0897190013516510
http://www.ncbi.nlm.nih.gov/pubmed/24443313
http://dx.doi.org/10.1046/j.1365-2923.1998.00255.x
http://www.ncbi.nlm.nih.gov/pubmed/9743810
http://dx.doi.org/10.1186/1472-6920-9-43
http://www.ncbi.nlm.nih.gov/pubmed/19602226
http://dx.doi.org/10.7748/nr.3.4.79.s8
http://www.ncbi.nlm.nih.gov/pubmed/27285530
http://dx.doi.org/10.1038/nrn3475
http://www.ncbi.nlm.nih.gov/pubmed/23571845
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Methods 
	Results 
	Discussion 
	Limitations 
	Conclusions 

