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Abstract

:

Objectives: This study focuses on the assessment of attitudes and practices regarding research among undergraduate medical students from Cluj-Napoca, Romania. Material and Methods: A cross-sectional study was performed thorough anonymous questionnaires (May–June 2018) among 510 third- and fifth-year students of Iuliu Hatieganu University of Medicine and Pharmacy from Cluj-Napoca, Romania. Results: More than 60% of the third- and fifth-year students declared that they were interested and willing to perform research during medical studies, while more than two-thirds were interested in doing so after graduation. In total, 6% of third-year students and 31% of fifth-year students declared that they had prepared a scientific presentation for a medical congress at least once. Around 9% of the third-year students contributed to the writing of a scientific article and participated in research projects. Among fifth-year students, one-quarter were involved in writing scientific papers, and 21% participated in research projects. Conclusions: To the best of our knowledge, this study assesses, for the first time in Romania, the perspectives and behaviors of medical undergraduate students with regard to involvement in research activities. The results show that Romanian medical students value opportunities for conducting research, which encourages institutional initiatives that support their involvement in curricular and extracurricular research activities.






Keywords:


research; medical undergraduate students; Romania












1. Introduction


In contemporary medical university education, the importance of training, exposure, and involvement of students in research activities is emphasized [1,2,3]. Several studies and organizations have underlined different benefits derived from integrating research into the medical education of undergraduate students [1,2,4,5].



First, it is a valuable means for training medical students to practice in an increasingly complex society, with a strong need for evidence-based medicine which requires medical doctors to make informed medical judgements based on the best available evidence. Hence, even if they are not actively engaged in research themselves, medical doctors need to understand how evidence is derived, and should, at least, have basic knowledge and skills to understand research processes, be capable of making critical appraisal of research results, and put their findings into practice [4,5,6]. During undergraduate medical education, research instruction and involvement provides, probably, the first opportunity and, for some of the future physicians, one of the few real opportunities which contribute to the development of their capacity to understand scientific methods applied to medical practice, which will stimulate critical thinking [5,6,7].



On the other hand, several studies have shown that performing undergraduate research, whether organized or extracurricular, stimulates a positive attitude in students toward research and supports their involvement in research activities later in their career [5,6,7,8]. Moreover, medical students can play a role in the research productivity of research groups from the university [9,10,11].



The training of medical students and their involvement in curricular and extracurricular activities related to research varies between countries and universities [5,12,13,14,15,16,17]. However, to the best of our knowledge, there are no published studies which investigated the opinions and behaviors regarding involvement in research activities among medical undergraduate students from Romania.



This study focuses on assessing the attitudes and practices regarding research among undergraduate medical students from the Faculty of Medicine of Iuliu Hatieganu University of Medicine and Pharmacy from Cluj-Napoca, Romania, one of the main medical faculties in Romania, situated in the north-west part of the country.



The undergraduate medical studies at the Faculty of Medicine from Cluj-Napoca include 6 years. In the second year of their course, the students of the Faculty of Medicine from Cluj-Napoca have a module regarding the methodology of scientific research, which aims to teach students how to critically analyze medical research (21 h of lectures and 21 h of labs). The graduation exam at the end of the medical studies course includes a component for the preparation and defense of a graduation research thesis—an original scientific paper, written according to rigorous principles under the coordination of a faculty teaching staff. Students are required decide the topic and coordinator of the graduation thesis during the fifth year of studies at the latest [18]. At the same time, undergraduate students also have possibilities to be engaged in extracurricular research activities organized by the faculty teaching staff from various departments. This involvement is subject to the personal preferences of students and the availability of teachers, and is not monitored or coordinated at institutional level; no information is available currently with regard to awareness, motivation, behavior, and intention of students to take advantage the of available opportunities.



Hence, this study has three main objectives. The first is to assess attitudes regarding involvement in research as well as their interrelationship among Romanian medical undergraduate students from the Faculty of Medicine from Cluj-Napoca, Romania. The second is to obtain information about research activities already performed by the participating students, as well as the factors associated with these behaviors. Last, but not least, we aim to assess the willingness for involvement in research activities during and after their medical studies and the factors which influence this interest.




2. Materials and Methods


2.1. Study Sample and Data Collection


A cross-sectional study was performed during May–June 2018 among third- and fifth-year students of the Faculty of Medicine from the Iuliu Hațieganu University of Medicine and Pharmacy from Cluj-Napoca, Romania. The study received the approval of Ethic Commission of Iuliu Hatieganu University of Medicine and Pharmacy (Approval no. 194/19 April 2018).



All students in years 3 and 5 from the Romanian section of the faculty were invited to participate in the study by completing a paper and pencil anonymous questionnaire that was distributed and collected by the members of the research team at the end of the teaching activities in which the students participated in different departments between May and June 2018.



The final sample included 510 participants, of which 260 were students in year 3 of study, out of a total of 324, and 250 were students in year 5 of study, out of a total of 308. Thus, the participation rate of students in year 3 was 80.2%, and for year 5 the rate was 81.1%. Among the respondents of year 3, 36.5% are male and 63.1% are female. Among the respondents of year 5, 29.6% are male, and 70.4% are female, in accordance with the fact that a higher percentage of women study at the Faculty of Medicine from Cluj-Napoca than men.




2.2. Instrument for Data Collection


The questionnaire was developed for this study and assessed socio-demographic characteristics (age, gender), as well as several opinions and behavior of undergraduate medical students regarding research. The investigated opinions were related to the following issues:




	-

	
Research is important for professional development (Possibilities of answers on a 5-point scale ranging from ’I totally agree’ to ‘I totally disagree’);




	-

	
Factors which influence the involvement of undergraduate students in research activities: individual factors (personal motivation and interest, the desire to improve the personal curriculum vitae), social influences (the influence coming from other colleagues), professional influences (presentation by the teaching staff regarding the research opportunities for students, the help and mentoring from the teaching staff), and institutional factors (research training for undergraduate students, the existence of research grants for undergraduate students); the options for answers were on a 5-point scale ranging from ‘To a significant extent’ to ‘Not at all’.









At the same time, the questionnaire investigated if during the undergraduate studies the students were involved in some form of research as part of the graduation thesis or more complex research activities). The questionnaire also asked if students had participated in a medical congress, if they had presented papers at medical congresses (oral or poster presentations), if they had participated in writing a scientific article, and if they participated in research projects. Moreover, the questionnaire tried to obtain information regarding motivation and willingness to become involved in research activities during and after medical studies (Possibilities of answers: ‘Yes’, ‘No’, ‘I do not know’).




2.3. Data Analyses


The prevalence and mean for the investigated issues were calculated, while chi2 tests and t-tests were used in order to assess differences between students from the third- and fifth-year of study.



Bivariate correlation was employed to assess interrelationship between several attitudes regarding involvement in research of medical students. According to Cohen, strong correlation was considered at r > 0.50, while medium and small correlation was considered at r > 0.30 and r > 0.10, respectively.



An index for involvement of medical students in research (research index) was created by summing the involvement in the following research activities: participation at medical congresses (0–no, 1–yes), presenting papers at medical congresses (oral or poster presentations; 0–no, 1–yes) participation in writing a scientific article (0–no, 1–yes), and in research projects (0–no, 1–yes); the minimum value was 0, the maximum 4. Stepwise multivariate linear regression analyses (using forward selection) were used to assess the factors associated with higher involvement in research activities (measured as higher research index). The independent variables were gender (coded 0–males, 1–females), opinions about the importance of research and factors which influence the involvement of students in research; the analyses were performed separately for the third- and fifth-year students.



Stepwise multivariate logistic regression analyses (using forward selection) were employed for a better understanding of factors which influence the interest and willingness of undergraduate students in research during undergraduate studies as well as after graduation, and the different factors (gender, opinions about the importance of research and factors which influence the involvement of students in research, previous involvement in different forms of research). The analyses were performed separately for the third- and fifth-year students.



Statistical analyses were performed using IBM SPSS Statistics for Windows, Version 20.0. (Armonk, NY, USA: IBM Corp.), statistical significance being considered at p < 0.05.





3. Results


3.1. Attitudes Regarding Research and Their Relationship


The results show that the majority of students from both years of study recognize the importance of research for the medical profession, with one-third of the students from the third year and almost half of those from the fifth year being in complete agreement with this. Students from the fifth year had a stronger recognition of the importance of research for the medical profession (See Table 1).



When asked about the factors which stimulate the involvement of medical students in research activities, the students from the third year recognized personal motivation and interest, as well as mentoring and help from the university teaching staff as the main factors (around 60% and 48% of students, respectively, believe these factors contribute to involvement in research activities to a very high extent). Around 40% of the third-year medical students agree that the promotion of the research opportunities by university teaching staff and the opportunities to access grants increase student involvement to a very high extent, while almost one-third consider that the intention to improve CVs and the opportunity for training in the field of research field also contribute to a high extent. The influence/example of colleagues seems less important, but still half of them believe that this factor contributes to a high extent.



Among the fifth-year students, personal motivation and interest, mentoring and help from university teaching staff, as well as the possibility to access grants were the main factors; around half of the students believed they contributed to a very high extent to motivating students to participate in research activities. Appropriate training and presentation from the university teaching staff were recognized as factors contributing to a very high extent by 46% and 42% of students from the fifth year, respectively. The influence of colleagues was considered less important, but around half of them consider it important to a high or very high extent.



Comparing the two groups, it is noticed that the fifth-year students to a greater extent recognized the importance of research training and the possibility to access research grants.



Table 2 shows that there were low to medium, and even high correlations between all the investigated attitudes regarding research. The opinion that research is important for professional development had the strongest correlation with attitudes that research involvement is stimulated by personal motivation and interest, but also by presentations from the teaching staff.



Individual factors influencing research involvement had low to moderate correlation with each other and with the other factors. Those who think personal motivation and interest are important are also more prone to think that help and mentoring from the teaching staff and research training for students are important. On the other hand, students’ desire for improving their CV through research had the strongest association with social influences coming from colleagues and recognizing the importance of receiving research grants for students. Recognizing the social influences from colleagues is also moderately correlated with recognizing the importance of professional influences.



It is also noticed that there is a strong association between the two dimensions of the assessed professional influences (presentations from the teaching staff and help and mentoring from the teaching staff), a moderate to high association between the two dimensions of assessed institutional factors (research grants for students and research training for students), as well as between the professional influences and institutional factors.




3.2. Practices Regarding Research and Factors Associated with Them


Table 3 shows that 10% of the third-year group declared that they were involved in some forms of research activities already (1.2% regarding their graduating thesis and the rest other types), while almost half of the fifth-year did so (28% with regard to graduating thesis and the rest other, more complex research activities).



The majority of students participated in medical congresses, but 6% of the third-year and 31% of the fifth-year students declared they had made a scientific presentation to medical congresses at least once. Around 9% of the third-year students contributed to writing a scientific article and participated in research projects. Among fifth-year students, one-quarter were involved in writing scientific papers and 21% participated in research projects.



With regard to the research index, it was 0 for 16.5% of the third-year students and 10.8% of the fifth-year students. Around two-thirds and half, respectively, of the two groups of students had the value of the index 1, while near 5% of the third-year students and one out of five students from the fifth-year had the value of the index 3 or 4 (see Table 3). A statistically significant difference between the two groups was noticed, the fifth-year students having a higher research index.



As presented in Table 4, the results of multivariate linear regression analyses show that, among both third-year students and fifth-year students, the research index was higher among those who were more convinced that research is important for professional development. At the same time, among the fifth-year students, the research index was higher among males than females, and among those being more convinced that personal motivation and interest are influencing the involvement in research.




3.3. Willingness to Become Involved in Research Activities in the Future and Associated Factors


Furthermore, when asked about their motivation and willingness to become involved in the medical studies after graduating, among third-year students, two-thirds said ‘yes’, one-quarter were undecided, and 6% declared ‘no’. Among fifth-year students 74% are willing, one out of five was not decided, and 6% said no.



As presented in Table 5, the results of the multivariate logistic regression analyses show that, among third-year medical students, the willingness to become involved in research during medical education was higher among those who were more convinced about the importance of research for professional development, as well as about the fact that presentations from the teaching staff influence students’ involvement in research. Among fifth-year medical students, the factors associated with higher willingness were having stronger beliefs that research is important and being more convinced that the possibility to access grants stimulates the motivation of students, as well as having previous engagements in research projects.



With regard to the willingness to engage in research after medical graduation, the results of the multivariate logistic regression analyses show that the associated factors for both years are the importance given to research, considering that the professional influences are important (presentation from teaching staff regarding available research opportunities for third-year students and help and mentoring offered by teaching staff for fifth-year students) and the previous participation in medical congresses of undergraduate students (see Table 6).





4. Discussion


This study assesses, for the first time in Romania, the perspectives and behaviors of medical undergraduate students with regard to involvement in research activities, the target group being third- and fifth-year students from the Faculty of Medicine from Cluj-Napoca, Romania.



Different studies from other countries underline the current emphasis on research in medical education which more broadly reflects the preoccupations in higher education, with several universities stimulating the research activities in different ways and at different levels [19,20,21,22,23]. In the Faculty of Medicine from Cluj-Napoca, research is a priority, despite limited funding for research from national sources. The undergraduate medical students have a mandatory module regarding the methodology of scientific research in the second year of study; for more than three decades it has been mandatory for the students to prepare and submit a graduation thesis performed under the supervision of a member of the faculty teaching staff in order to graduate. Students are encouraged to choose their supervisor and the theme of the graduation thesis in the fifth year, while by the end of the sixth year the thesis must be finished. It contains two parts (one presenting data from literature with regard to the selected subject, one presenting personal results with regard to the selected subject). The thesis is presented in front of a commission and the mark represents an important part of the graduation mark, in addition to the theoretical and clinical examination. Hence, students have the opportunity to improve skills regarding critical review of literature, development of study objectives and methodology, data collection, analyses, interpretation, and presentation in the forms of reports and oral presentations.



A recent review examining the perceptions of medical students regarding research during undergraduate medical school showed that, worldwide, medical students recognize the necessity and importance of research in medical education, as reflected by many students reporting positive attitudes and interest in research endeavors [5]. The data from our study also confirms that the majority of students consider research as being important.



Despite the varied approaches and efforts at improving research during medical school, providing opportunities for the development of effective and diverse research skills within undergraduate medical education is facing several challenges and difficulties [2,3,5]. Studies performed in other countries underline that there are both institutional and non-institutional factors which influence successful research participation of undergraduate medical students [7,12,17,24]. Our study investigated the opinions of Romanian medical students regarding the factors which could influence the involvement of medical students in research, the focus being on individual factors (personal motivation and interest, the desire to improve their CV), social influences (the example of other colleagues), professional influences (presentations of research opportunities from teaching staff, mentoring and help from the teaching staff), and institutional factors (offering research training, research grants for students).



Both third-year and fifth-year students scored the role of personal motivation and interest and the mentoring and help from the teaching staff highest of all factors. The other professional influences and institutional factors also received high scores, with students from the fifth-year appreciating the role of research training and access to grants more, probably as a consequence of the fact that, being more involved in research activities and research projects, they understand better the process of research from the idea to data gathering and dissemination of results. Studies from other countries also underline the fact that the support offered by teachers and being aware of research activities performed at one’s own university and the opportunity to participate, as well as appropriate training and access to infrastructure and funding, are considered important factors by students in stimulating participation in research during medical studies [7,12,17,24]. Moreover, our study shows a clear association between personal motivation and interest and professional influences and institutional factors, the strongest association being with mentoring and help from the teaching staff and the offer of research training by the faculty. Since all students from the Faculty of Medicine from Cluj-Napoca start to have discussions and collaboration with a teacher in order to decide and formulate the subject and the methodology for their graduation thesis by the end of the fifth year, at the latest, they realize that the help offered by the teachers can stimulate their interest in performing research, which might lead to a deeper and more complex research activity than just the graduation thesis. Due to the cross-sectional design of this study, we cannot identify causality, but the relationship can be in both directions, students who have interest and motivation in performing research realize the importance of finding a good research mentor, as well as research training which will help them to develop appropriate skills.



At the same time, there was a strong correlation between the two professional influences, showing that there are students who realize that it is important to find a good mentor, while the presentations performed by the teachers could help them to better understand the research opportunities and the research subjects/teams which could offer them help for their graduation thesis and beyond. There were also moderate to high correlations between opinions that professional influences coming from teachers and institutional factors related to offering opportunities for training and funding research are important, showing that there are several students who understand the need for institutional support for students, as well as for teachers, in order to build an environment which provides tools and motivation for enhancing research among students as a part of the research plan of the faculty. Older students, already having more experience with research activities, are more aware of the importance of institutional support through research training and the possibility to access research grants for students.



In our study, the desire to improve their curriculum vitae and the example of colleagues was scored lower by the students, this also comes as a consequence of the fact that, in the Romanian medical system, training opportunities and jobs after graduation are obtained based on exams which test medical knowledge, and not so much on the basis of a CV. Nevertheless, there was a moderate correlation between these two factors, showing that the example of other colleagues might lead to the desire to perform research in order to have a CV as good as other peers, which might also lead to several opportunities in the future.



With regard to practices, our study shows that only 10% of the third-year students were involved in research activities, but almost half of the fifth-year students declared they were involved in different forms of research (25% only in research regarding graduation thesis and 20% even in more complex research). Moreover, one out of ten third-year university students and one out of five students from the fifth year declared involvement in research projects.



The knowledge generated by research should be disseminated through presentation at scientific meetings and the publication of scientific papers; the involvement of students in these processes being important for development of specific skills, making them understand the importance of their work, stimulating them to increase the quality of their work in order to generate results which are valuable, and succeeding in becoming published, as well as to increase the visibility and productivity of several research groups from the faculty [9,10,11,25]. Our results show that less than 10% of the third-year students presented at medical congresses or were authors of scientific papers sent for publication in scientific journals, while 31% of the fifth-year students presented at medical congresses and one-quarter were contributing for a scientific article. Few studies have looked at the number of papers published or presented by medical students at scientific meetings worldwide [2,9,10,11]. For instance, an article published 10 years ago investigated publication practices of medical students at British medical schools and showed that 14% had submitted an article for publication while at medical school, while 17% presented a paper (oral presentation or poster) during scientific meetings, with students from the final years of study being more involved in these types of activities [2]. There are also studies which show that students who are involved in mandatory or voluntary research programs increase their chances of publishing or presenting scientific results [5,24]. On the other hand, in our study, more than 80% of the students from both university years declared they attended medical scientific meetings, but without to make a presentation, showing that there is interest among students for this type of activity.



The calculated research index (minimum 0, maximum 4) was lower than three for the majority of students, while around 5% obtained the maximum score, with students from the fifth year having higher scores and males from the fifth year having stronger scores than females from the same year. The research index included research activities (participating to medical congresses, presenting papers at medical congresses, being part of research projects, becoming involved in writing research papers) which are not mandatory for the graduation thesis and to some extant could be implied through the end of the graduation thesis, when the results and their interpretation are clear. Nevertheless, there were students who were involved in these types of activities even before the final year of studies, in strong relationship with their opinion that research is important for professional development, as well as being convinced that personal motivation and interest is an important ingredient for stimulating students’ involvement in research.



At the same time, more than 60% of the third- and fifth-year students declared they are interested and willing to perform research during medical studies, while more than two-thirds of both groups have the interest and willingness to perform some forms of research after graduation.



Interest and willingness to perform research, both during undergraduate studies and after graduation, was higher for third-year students among those who recognized better the importance of research and were more convinced about the importance of presentations made by teachers with regard to research opportunities for students, while the research after graduation was also desired more by students who participated in medical scientific meetings. Among the fifth-year students, beside a better recognition of the importance of research, previous involvement in research projects and better understanding of the role of funding increases the willingness to perform research during undergraduate studies. Fifth-year students who recognize the importance of research, have stronger attitudes regarding the role of mentoring and help coming from teaching staff also declared a higher interest in performing research after graduation. All these prove, once again, the importance played not only by individual factors, but also by professional influences and institutional factors, as well as by early exposure to different forms of research activities in shaping the interest of undergraduate students in becoming involved with research during and after graduation.



This study is subject to several limitations. It is a cross-sectional study, so causality with regard to relationship between attitudes and practices cannot be established. At the same time, it included only third- and fifth-year students and used an exploratory questionnaire to assess opinions and behaviors regarding research among undergraduate medical students. Future studies involving both quantitative and qualitative research performed among students from all study years would offer informative data.




5. Conclusions


The results confirm that the curricular and extracurricular activities performed in the Faculty of Medicine from Cluj-Napoca, Romania, stimulated positive attitudes of undergraduate medical students toward research, as well as their motivation and interest into this field, and for some of them also caused possible long-lasting effects relating to their skills and involvement in some forms of research. This interest is fueled, also, by the formal rules introduced by the University that demand that each student prepare and present a thesis in order to complete their studies.



Moreover, the data offer information which could guide further actions needed to improve this field. As studies from other countries also underlined, several measures might help in stimulating translation of positive attitude and interest into real actions and skill development [1,2,4,5,21]. First, the core curriculum must ensure that relevant and appropriate research expertise is attained by all graduates, while the integration of specific research skills training within several aspects of the undergraduate medical education will make them understand better the importance and relevance of research to the routine practice of all doctors.



Second, extracurricular research activities should be encouraged through institutional initiatives focused on informing students about research opportunities, funding and acknowledgement of student research success, as well as creating opportunities for bringing research-active staff and research-enthusiastic undergraduates together to explore possibilities of cooperation.



Third, motivation of teaching staff to mentor research activities of students are needed, while the establishment of research support groups/offices for students might offer valuable help for stimulating students participation in extracurricular research, as proved by examples from other countries [1,2,5,21].



Last, but not least, this study grounded the framework for developing research for monitoring, developing, and evaluating strategies and tools in order to stimulate involvement, perseverance and obtaining good quality results with regard to research among Romanian medical students, in comparison with tendencies and frameworks developed at European and international level.







Author Contributions


A.I.P. performed data collection and analyses as part of her graduation thesis. She participated also in writing the article. L.M.L. as coordinator of the graduation thesis was responsible for development of the study methodology, data analyses and interpretation, as well as writing the article. A.D.B., S.M.S., and M.F. offered valuable insights regarding data analyses and interpretation, organization and writing the article. All authors read and approved the final version of the manuscripts.




Funding


This research received no external funding.




Institutional Review Board Statement


The study received the approval of Ethic Commission of Iuliu Hatieganu University of Medicine and Pharmacy (Approval no. 194/19 April 2018).




Informed Consent Statement


All students were informed that participation is voluntary and they could refuse participation by not filling in the anonymous questionnaire used for the study; students who filled in the questionnaire agreed with their participation in the study.




Data Availability Statement


Data can be obtained on justified cases from the corresponding author.




Acknowledgments


We would like to thank all the students who participated in the survey.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



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

	



Eaton, D.M.; Drewery, S.; Elton, S.; Emmerson, C.; Marshall, M.; Smith, J.A.; Whittle, S. What Do Medical Students Understand by Research and Research Skills? Identifying Research Opportunities within Undergraduate Projects. Med. Teach. 2010, 32, 3. [Google Scholar] [CrossRef]

	



Vereijken, M.W.C. Student Engagement in Research in Medical Education. Ph.D. Thesis, Faculty—Science, Leiden University, Leiden, The Netherlands, 2018. [Google Scholar]

	



Rosenkranz, S.K.; Wang, S.; Hu, W. Motivating medical students to do research: A mixed methods study using self-determination theory. BMC Med. Educ. 2015, 15, 95. [Google Scholar] [CrossRef] [PubMed]

	



Stone, C.; Dogbey, G.Y.; Klenzak, S.; Van Fossen, K.; Tan, B.; Brannan, G.D. Contemporary global perspectives of medical students on research during undergraduate medical education: A systematic literature review. Med. Educ. Online 2018, 23, 1537430. [Google Scholar] [CrossRef]

	



Funston, G.; Piper, R.J.; Connell, C.; Oneil, P. Medical student perceptions of research and research-orientated careers: An international questionnaire study. Med. Teach. 2016, 38, 1041–1048. [Google Scholar] [CrossRef]

	



Steiner, H.; Breivik, J.; Siebke, M.; Tommeras, 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, 43. [Google Scholar] [CrossRef]

	



Oliveira, C.C.; de Souza, R.C.; Abe, E.H.S.; Silva, L.; Carvalo, L.; Dominques, M. Undergraduate research in medical education: A descriptive study of students’ views. BMC Med. Educ. 2014, 14, 51. [Google Scholar] [CrossRef]

	



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

	



Van Eyk, H.J.; Hooiveld, H.W.; Van Leeuwen, T.N.; Van der Wurff, B.L.; De Craen, J.M.; Dekker, F.W. Scientific output of Dutch medical students. Med. Teach. 2010, 32, 231–235. [Google Scholar] [CrossRef]

	



Griffin, M.F.; Hindocha, S. Publication practices of medical students at British medical schools: Experience, attitudes and barriers to publish. Med. Teach. 2011, 33, e1–e8. [Google Scholar] [CrossRef]

	



Diez, C.; Arkenau, C.; Meyer-Wentrup, F. The German medical dissertation—Time to change? Acad. Med. 2000, 75, 861–863. [Google Scholar] [CrossRef]

	



Ryan, C. Students learning as researchers of curriculum in an undergraduate programme. Innov. Educ. Teach. Int. 2020, 57, 644–654. [Google Scholar] [CrossRef]

	



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

	



de Oliveira, N.A.; Luz, M.R.; Saraiva, R.M.; Alvez, L. Student views of research training programmes in medical schools. Med. Educ. 2011, 45, 748–755. [Google Scholar] [CrossRef] [PubMed]

	



Ejaz, K.; Shamim, M.S.; Shamim, M.S.; Hussein, S. Involvement of medical students and fresh medical graduates of Karachi, Pakistan in research. J. Pak. Med. Assoc. 2011, 61, 115–120. [Google Scholar]

	



Stockfelt, M.; Karlsson, L.; Finizia, C. Research interest and activity among medical students in Gothenburg, Sweden, a cross-sectional study. BMC Med. Educ. 2016, 16, 226. [Google Scholar] [CrossRef]

	



Buzoianu, A.; Man, S.; Mihu, C.; Suciu, S.; Muresan, D.; Pop, D. Redactarea Lucrarii de Licenta. Ghid Pentru Studenti. 2017. Available online: http://www.umfcluj.ro/images/fisiere/med_docs/2019/Licenta_docs/Ghid_Lucrarea_de_licenta-RO.pdf (accessed on 11 December 2021).

	



Gallin, E.K.; Le Blancq, S.M. Launching a new Fellowship for Medical Students: The first years of the Doris Duke Clinical Research Fellowship Program. J. Investig. Med. 2005, 53, 73–81. [Google Scholar] [CrossRef]

	



Green, E.P.; Borkan, J.M.; Pross, S.H.; Adler, S.R.; Nothnagle, M.; Parsonnet, J.; Grupusso, P. Encouraging scholarship: Medical school programs to promote student inquiry beyond the traditional medical curriculum. Acad. Med. 2010, 85, 409–418. [Google Scholar] [CrossRef]

	



Robinson, L.; Drewery, S.; Ellershaw, J.; Smith, J.; Whittle, S.; Murdoch-Eaton, D. Research governance: Impeding both research and teaching? A survey of impact on undergraduate research opportunities. Med. Educ. 2007, 41, 729–736. [Google Scholar] [CrossRef]

	



Vujaklija, A.; Hren, D.; Sambunjak, D.; Vodopivec, I.; Ivanis, A.; Marusić, A.; Marusić, M. Can teaching research methodology influence students attitude toward science? Cohort study and nonrandomised trial in a single medical school. J. Investig. Med. 2010, 58, 282–286. [Google Scholar] [CrossRef]

	



Abu-Zaid, A.; Alkattan, K. Integration of scientific research training into undergraduate medical education: A reminder call. Med. Educ. Online 2013, 18, 228–232. [Google Scholar] [CrossRef] [PubMed]

	



Esfahani, A.N.; Jamjoom, A.B.; Fitzgerald, E.F. Extracurricular participation in research and audit by medical students: Opportunities, obstacles, motivation and outcomes. Med. Teach. 2012, 34, 152–160. [Google Scholar] [CrossRef]

	



Detsky, M.E.D.; Detsky, A.S. Encouraging medical students to do research and write papers. Can. Med. Assoc. J. 2007, 176, 171921. [Google Scholar] [CrossRef] [PubMed]








[image: Table] 





Table 1. Attitudes regarding research.






Table 1. Attitudes regarding research.










	Items
	3rd Year
	5th Year





	Research is important for professional development
	
	



	I totally agree (%) a
	33.5
	46.4



	I partially agree (%) b
	56.5
	45.2



	I do not know (%) c
	5.8
	5.6



	I partially disagree (%) d
	4.2
	1.6



	I totally disagree (%) e
	0
	1.2



	Mean
	1.19 *
	1.34



	Opinions about factors which influence students’ involvement in research
	
	



	Personal factors
	
	



	Personal motivation and interest
	
	



	To very high extent (%) f
	60.4
	55.6



	To high extent (%) g
	34.2
	39.6



	To low extent (%) h
	3.4
	3.2



	Not at all (%) i
	0.6
	0.4



	I do not know (%) j
	1.4
	1.4



	Mean
	1.49
	1.46



	Desire for improving CV
	
	



	To very high extent (%) f
	32.3
	29.6



	To high extent (%)g
	47.3
	45.6



	To low extent (%) h
	14.2
	18



	Not at all (%) i
	2.7
	4



	I do not know (%) j
	3.5
	2.8



	Mean
	0.92
	0.78



	Social influences
	
	



	Influences from other colleagues
	
	



	To very high extent (%) f
	8.1
	19.2



	To high extent (%) g
	43.6
	34



	To low extent (%) h
	34.7
	36



	Not at all (%) i
	10.8
	9.2



	I do not know (%) j
	2.8
	1.6



	Mean
	0.03
	0.18



	Professional influences
	
	



	Presentations from the teaching staff
	
	



	To very high extent (%) f
	40
	42.8



	To high extent (%) g
	43.5
	44.4



	To low extent (%) h
	11.2
	8



	Not at all (%) i
	3.5
	2.8



	I do not know (%) j
	1.8
	2



	Mean
	1.05
	1.16



	Help and mentoring from the teaching staff
	
	



	To very high extent (%) f
	48.1
	55.2



	To high extent (%) g
	38.5
	32



	To low extent (%) h
	8.8
	8.4



	Not at all (%) i
	2.3
	3.2



	I do not know (%) j
	2.3
	1.2



	Mean
	1.21
	1.27



	Institutional factors
	
	



	Research grants for students
	
	



	To very high extent (%) f
	36.9
	50.8



	To high extent (%) g
	49.6
	36



	To low extent (%) h
	8.5
	7.6



	Not at all (%) i
	1.9
	2



	I do not know (%) j
	3.1
	3.6



	Mean
	1.11 *
	1.26



	Research training for students
	
	



	To very high extent (%) f
	32.3
	46.8



	To high extent (%) g
	48.1
	39.2



	To low extent (%) h
	14.6
	11.2



	Not at all (%) i
	3.1
	1.6



	I do not know (%) j
	1.9
	1.2



	Mean
	0.91 *
	1.18







*—statistically significant differences at t-test between third- and fifth-year medical students; a—coded as +2; b—coded as +1; c—coded as 0; d—coded as −1; e—coded as −2; f—coded as +2; g—coded as +1; h—coded as −1; i—coded as −2; j—coded as 0.
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Table 2. Interrelationship between attitudes–results of bivariate correlation analyses a.






Table 2. Interrelationship between attitudes–results of bivariate correlation analyses a.





	

	
Personal Motivation and Interest

	
Desire for Improving CV

	
Influences from Other Colleagues

	
Presentations from the Teaching Staff

	
Help and Mentoring from the Teaching Staff

	
Research Grants for Students

	
Research Training for Students






	
Research is important for professional development

	
0.210

	
NS

	
0.165

	
0.220

	
0.146

	
0.162

	
0.172




	
Individual factors

	

	

	

	

	

	




	
Personal motivation and interest

	

	
0.184

	
0.245

	
0.226

	
0.274

	
0.244

	
0.277




	
Desire for improving CV

	
0.184

	

	
0.341

	
0.181

	
0.163

	
0.264

	
0.164




	
Social influences

	

	

	

	

	

	




	
Influences from other colleagues

	
0.165

	
0.341

	

	
0.298

	
0.331

	
0.238

	
0.267




	
Profesional influences

	

	

	

	

	

	

	




	
Presentations from the teaching staff

	
0.245

	
0.181

	
0.298

	

	
0.639

	
0.491

	
0.453




	
Help and mentoring from the teaching staff

	
0.146

	
0.163

	
0.331

	
0.639

	

	
0.460

	
0.611




	
Institutional factors

	

	

	

	

	

	




	
Research grants for students

	
0.244

	
0.264

	
0.238

	
0.491

	
0.460

	

	
0.454




	
Research training for students

	
0.277

	
0.164

	
0.267

	
0.453

	
0.611

	
0.454

	








a—Pearson correlation coefficients which are significant are depicted (p < 0.05); NS—non-significant.













[image: Table] 





Table 3. Practices regarding research.






Table 3. Practices regarding research.










	Items
	3rd Year
	5th Year





	Involvement in research activities
	
	



	No (%)
	89.6 *
	53.6



	Only research related to graduation thesis (%)
	1.2 *
	28.4



	More complex research (%)
	9.2 *
	18



	
	
	



	Participation at medical congress (%)
	81.5
	85.2



	Presentations at medical congress (%)
	5.8 *
	31.2



	Participation in writing scientific articles (%)
	9 *
	25



	Participation in research projects (%)
	8.5 *
	21.6



	Research index
	
	



	0 (%)
	16.5
	10.8



	1 (%)
	68.5
	46.4



	2 (%)
	9.6
	20.8



	3 (%)
	4.2
	13.2



	4 (%)
	1.2
	8.8



	Mean
	1.05 **
	1.62



	Interest in involvement in research activities during medical studies
	
	



	Yes (%) a
	65.4
	61.6



	No (%) b
	8.4
	16.8



	I do not know (%) c
	26.2
	21.6



	Mean
	0.56
	0.44



	Interest in involvement in research after medical studies
	
	



	Yes (%) a
	67.7
	74.4



	No (%) b
	6.2
	6.8



	I do not know (%) c
	26.1
	18.8



	Mean
	0.61
	0.67







*—statistically significant differences at chi 2 test between third- and fifth- year medical students; **—statistically significant differences at t-test between third- and fifth- year medical students; a—coded as +1; b—coded as −1; c—coded as 0.
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Table 4. Factors associated with involvement in research a.
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Multivariate Linear Regression

3rd Year

	
Multivariate Linear Regression

5th Year




	
Independent Variables b

	
Standardised Beta (CI) c

	
R2

	
Standardised Beta (CI) c

	
R2






	
Gender

	
NS

	

	
−0.12 (−0.58–−0.01)

	
0.01




	
Research is important for professional development

	
0.17 (0.05–0.29)

	
0.03

	
0.17 (0.07–0.44)

	
0.05




	
Personal motivation and interest influence students’ involvement in research

	
NS

	

	
0.16 (0.05–0.45)

	
0.02








a—Dependent variable–Research index (0-minimum, 4-maximum); b—Independent variables which were included were gender and attitudes regarding research; c—Statistically significant standardized beta are depicted (p < 0.05); NS—non-significant.
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Table 5. Factors associated with interest in involvement in research during medical studies a.
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Multivariate Logistic Regression

3rd Year

	
Multivariate Logistic Regression

5th Year




	
Independent Variables b

	
OR (CI) c

	
R2

	
OR (CI) c

	
R2






	
Research is important for professional development

	
4.10 (2.46–6.83)

	
0.23

	
3.85 (2.35–6.29)

	
0.22




	
Presentations from the teaching staff influence students’ involvement in research

	
1.55 (1.20–2.01)

	
0.05

	
NS

	




	
Research grants for students influence students’ involvement in research

	
NS

	

	
1.72 (1.25–2.37)

	
0.05




	
Participation in research projects

	
NS

	

	
3.68 (1.70–7.96)

	
0.07








a—Dependent variable–Interest in involvement in research activities during medical studies (1–Yes, 0–No/I do not know); b—Independent variables which were included were gender, attitudes and practices regarding research; c—Statistically significant OR are depicted (p < 0.05); NS—non-significant.
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Table 6. Factors associated with interest in involvement in research after medical studies a.
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Multivariate Logistic Regression

3rd Year

	
Multivariate Logistic Regression

5th Year




	
Independent variables b

	
OR (CI) c

	
R2

	
OR (CI) c

	
R2






	
Research is important for professional development

	
1.96 (1.32–2.92)

	
0.08

	
2.15 (1.44–3.19)

	
0.11




	
Presentations from the teaching staff influence students’ involvement in research

	
1.50 (1.17–1.92)

	
0.06

	
NS

	




	
Help and mentoring from the teaching staff influence students’ involvement in research

	
NS

	

	
1.40 (1.07–1.83)

	
0.03




	
Participation to medical congress

	
2.43 (1.23–4.81)

	
0.03

	
2.25 (1.03–4.93)

	
0.03








a—Dependent variable-Interest in involvement in research activities after medical studies (1–Yes, 0–No/I do not know); b—Independent variables which were included were gender, attitudes and practices regarding research; c—Statistically significant OR are depicted (p < 0.05); NS—non-significant.
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