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ABSTRACT

Introduction: Problem based learning (PBL) since its first implementation is continuous to be one of the method’s strongholds worldwide in medical education and also gaining ground in higher education. This curricular and structural innovation in medical education has certain advantages over the conventional lecture-based education in terms of student achievements, their abilities to learn problem solving skills and acquire knowledge about the basic and clinical sciences. Method: The literature research was conducted by using several keywords including: “PBL, education, medical, reasoning, teaching, undergraduate” (MeSH – Medical Subject Headings). PubMed and ERIC (Education Resources Information Center) were the database using for literature review. Result: The traditional teaching methods in medical and higher education show somehow a lack of keeping the traditional knowledge for long-lasting period and just memorisation of the necessary information. The problem based learning by using different format wisely has shifted this knowledge paradigm from teacher-centred to be a student-centred approach. Although, the pros and cons of problem based learning are still indistinct and varies, it’s still more beneficial to the students for structuring their knowledge in clinical contexts, developing clinical reasoning processes, mounting self-directed learning skills and enhancing their intrinsic motivation for learning. Conclusion: The differences between the conventional methods and problem-based learning were covered briefly. After that, the approaches of how the medical students with PBL system, specifically improved their clinical reasoning and problem-solving skills were also demonstrated in details by over viewing some published studies in this prospectus.
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Introduction

The phenomenon of problem based learning (PBL) was first implemented in a medical school of McMaster University in Hamilton, Canada (1). After that, it has been adopted worldwide in leading medical schools (more than 60 medical schools around the world including 22 in the North America) and higher education institutes as an instructional innovation in the education (2). Analogously, much research has been conducted after its implementation to make it both teachers and students friendly (3). The core issues addressed in these studies were very much related to program evaluation issues, a comparison of student’s achievements in medical boards and clinical performance in conventional versus problem based curricula, and examined organisational and administrative issues (4). In parallel to that, the student’s attitude about the conception of this format in their higher studies and teachers will to adopt this system in their teaching skills were also the hotspot issues of some research in this field (5). Although, this learning systems has favoured the students to enhance their cognitive and professional skills in medical education, better prepared for life-long learning and retain their clinical knowledge and skills in basic sciences, but still there are certain questions/challenges need to be answered. For instance: e.g., what learning processes and strategies should be applied and experienced by the students in a specific PBL context? What difficulties may be experienced while implementing learning strategies in PBL both from the students and teachers side and most importantly how much it would be cost effective in terms of time and resources of the institutions (6). Similarly, the outcomes evaluation parameters between the PBL and conventional curricula are often difficult due to the selection procedures used by the medical schools and universities. The overview of PBL and traditional teaching method is depicted in Figure 1. Indeed, some studies have demonstrated that the comparison of lecture-based curricula versus PBL within the same school, sometimes students select specifically one track and/or make deliberate decision for a certain program according to their own preferences (6). However, it does not undermine that, PBL imply a disadvantage in terms of factual knowledge and students always favour PBL to be an effective learning method over the lecture format in terms of inter-disciplinarily, team work and learning fun (7).
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Figure 1: The overview between the traditional learning and PBL.




Problem Based Learning in Global Perspectives

With the flurry of information in medicine and health care areas, it seems almost impossible for the teachers to teach students all the information and techniques they will need in the practice of medicine during their studies at the university (8). To keep abreast of new scientific information and new technologies, the experts in medical education and doctors should prepare the medical students to learn throughout their professional lives rather than simply to master current information and techniques (9). Active, independent, self-directed learning requires among other qualities the ability to identify, formulate, and solve problems; to grasp and use basic concepts and principles, and to gather and assess data rigorously and critically (10). In this scenario, the PBL system is continuing to be an integral part of the medical education around the world and its importance is being accepted in other education formats also, though the goals of PBL varies according to the institution’s policies and vision. Its initiation in McMaster University, Hamilton, Canada in 1969, blazed the trail of student-centred, interdisciplinary teaching and learning permeating the entire medical school curriculum (1). The system with subsequent variations was adapted by a number of schools in the U.S., including New Mexico, Michigan State, Bowman Gray, Rush, Tufts, Harvard and Southern Illinois (11). Some of the expert educators from McMaster played a significant role in planning the new curricula based on PBL for the University of Hawaii and Harvard (10). Currently, many medical schools in different countries have introduced PBL in their medical education. However, the students’ performance evaluation parameters vary from institutes to institutes around the world to extract and infer the successful implementation of the problem based learning. For instance, interschool comparison between students’ results in PBL and conventional medical schools were mostly carried out in the U.S. and Canada, where medical school use their own criterion to select students for admission (12). Among these criteria may be suitability for the school’s philosophy and its educational approach. This selection approach may be a confounding factor; it cannot be excluded that differences or similarities in students’ factual knowledge, skills and attitudes are due to prior selection criteria rather than to the effects of a certain educational approach.

In Netherlands, where the allocation of places for medical studies is based upon a centralised lottery system, a comparison between a problems based learning curriculum in medical school and various conventional faculties demonstrated no significant differences between the knowledge of the students from the three medical schools involved (13, 14). But the drawback of the study was not using a controlled, randomised approach. A different format was applied in Harvard medical school, where the first year medical students were asked about their preference for PBL, lecture based learning (LBL) or a mixture of both (15). Then, in the first year, students were exposed to all three teaching methods in five separate courses (three problem based learning courses, one mixed, and one lecture based learning). The researchers found no differences in academic acumen within or across courses when comparing the students who preferred PBL than who favoured conventional teaching. However, the students preferences for PBL and LBL were balanced at the start of the academic year but it shifted towards a larger shift for PBL after the completion of all the courses. The Harvard policy to attract/select academically highly gifted students might be considered as a bias in such studies. A controlled, randomised study is preferable in an average medical school population to clarify the role of PBL in comparison to conventional teaching in the acquisition of factual knowledge (16).

PBL is not considered as a general educational strategy in medical schools of Germany and still there is considerable reluctance to carry out substantial reforms in teaching (15). Unfortunately most of the studies/discussions focus the presumed weakness of the PBL, among which one of the most prevalent concerns is that; whether PBL is able to provide future doctors/physicians with a sound base of theoretical knowledge (17). Second, the approach is not feasible for a large number of medical students. Finally, the examination system is based to centrally administer multiple-choice questions (MCQs) which in their turn focus on detailed factual knowledge (15, 17).

Despite all these qualms, PBL curriculum in medical education is favourable to develop students’ problem-solving skills (16). This argument is supported by two big benefits of PBL by which first it help the students to rehearse cognitive skills early in their training that are associated with clinical reasoning and second it develops thinking process, an essential characteristic of “expert” medical practice. For these reasons, PBL provides a plate form to linking early professional preparation to the contexts and processes of professional practice (16).

Conventional Methods versus Problem-Based Learning System

Conventional or traditional teaching is basically a teacher-centered approach to a large number of students (18). The curriculum is delivered through a lecture-based program. Thus, the students will passively absorb information (18). There is no integration of basic science information with the clinical skills knowledge. In addition, conventional method may not provide students with valuable skills in acquiring the information and retain it (19). On the other hand, problem-based learning (PBL) is a student-centred and requires a general prior knowledge. Thus, the students will actively acquire the knowledge rather than passively absorbing information in conventional approach (20). PBL system was introduced for first time in 1969 at McMaster University Medical School, Ontario, Canada (10).

It was based on the educational theories of Norman (21). Barrow and Tamblyn defined PBL as “Learning that results from the active process of working on a problem to understand it or resolve it” (22). Later on, Barrow redefined the PBL as “A learning method based on the principle of using problems as a starting point for the acquisition and integration of new knowledge.” The PBL uses a problem as the starting point for student learning in small group of students (22). The role of teacher is facilitator. An authentic problem is presented at the beginning of the PBL tutorial with necessary prior knowledge and problem-solving skills necessary to solve the problem. New knowledge will be acquired during the tutorial and also through self-directed learning. Several studies have showed that the PBL curriculum has a better of acquiring knowledge and retention of the information. Dolmans et al. reviewed the medical education literatures comparing students in PBL with students in standard curriculum (23). They wrote a summary for each study about the design and outcome results, and concluded that PBL improves clinical performance. Hypothesis-driven is taught in PBL system which followed frequently by PBL students.

Another earlier study performed by Boshuizen et al. demonstrated the performance and ability of knowledge integration for students from different curricula with PBL and conventional background (14). They found that students form PBL medical school used analytical approach by first exploring the biomedical aspect of the case and later linking them to clinical aspect while the approach for students from conventional background was memory-based approach.

Clinical Reasoning

Clinical reasoning is defined as “a process of making decision about various aspects of disease and health of the patients (24). Clinical teaching provides a certain degree of realism, ingenuity, and magnitude of patient data that are not easily available in other educational interactions. To promote clinical reasoning among the students, the teachers need to understand fundamental aspects of clinical reasoning process and target the instruction accordingly (25). It was also defined by Higgs and Jones as the thinking and/or decision-making processes that are used in clinical practice (26). In this process, the therapist interacts with the patient, structures meaning, goals and health management strategies based on clinical data, client choices, professional judgement and knowledge.

The inferences are based on a multitude of patient data and interpretation the results based on existing knowledge and experience. It will be much better when it combine with evidence-based medicine approach (27). Additionally, clinical reasoning is the process of making a series of inferences about the state of health or disease in the patients (17). Problem solving skills have touched several points of students to increase their motivation to learning and critical thinking, and improve the communication skills (17, 27).

PBL Does Improve the Clinical Reasoning of the Learner

The skills such as critical thinking, clinical reasoning, problem solving skills and decision-making were noticed and documented in students with PBL system (28). PBL system encourages the students to work and think as a team, enhance the self-directed learning and clinical reasoning. It’s one of the main goals of PBL system to improve the clinical reasoning. Clinical reasoning promotes problem-solving skills and critical thinking in the learner (29). This can be achieved by teaching the clinical reasoning process to the students. It will be greatly enhanced from the understanding of the nature of reasoning process in clinical context. Barrows and Tamblyn concluded with best teaching of clinical reasoning through solving problems (22). The association between PBL and effective clinical reasoning strategies has come to much controversy. It appears that the learning of new concepts through a problem-solving process in PBL fosters the development of reasoning strategies (30). In the same conclusion, Pluta et al. (31) found that the new integrated PBL medical curriculum at the University of Liverpool is producing graduates with better communication and clinical reasoning skills than does the old traditional curriculum. Schmidt et al. (32) proved that students in PBL curriculum do better in diagnostic performance and competence compared to students in conventional school. Authors ended up with this conclusion when they compared diagnostic reasoning skills for 612 students from three different schools with PBL and conventional curricula through 30 short clinical cases. Students in PBL performed better and scored higher for diagnostic performance compared to students in conventional medical school. A local study of using PBL to enhance the clinical reasoning has been performed by Shamsan and Syed (30) in college of medicine, Qassim University, Saudi Arabia in 2009. They showed that the PBL system helps developing the students in problem solving skills. The majority of students were agreed that PBL is much better than the conventional system (30). A comparison study from two medical schools with traditional and PBL-based curriculum to diagnose a clinical case with examination of reasoning processes has been conducted (33). The PBL students advanced many more causal explanations than did those following the conventional curriculum. PBL students were able to integrate basic science and clinical knowledge compared to other conventional system students.

Small-scale studies have had mixed results. Patel et al. (33) asked 54 students from two medical schools – one with a PBL-based curriculum and the other conventional – to diagnose a clinical case and explain their diagnosis, and then examined their reasoning processes. The PBL students advanced many more causal explanations than did those following the conventional curriculum. They were able to integrate basic science and clinical knowledge at all levels, while the students from conventional curriculum in the preclinical years did not adequately deal with the clinical aspects of the problem. The PBL students explained the causes more extensively, using the relevant biomedical knowledge, but made more diagnostic errors.

In contrast, Boshuizen et al. (14) found that PBL significantly superior with respect to students’ program, but no significant effect on clinical reasoning and the theoretical basis for PBL, contextual learning theory, is weak. In addition, Albanese and Mitchell (10) studied final-year medical students from McMaster and concluded that there was no evidence that PBL teaches problem solving better than traditional school.

In a study by Hmelo-Silver (34) in 2004, diagnostic performances were compared between medical students following PBL curriculum and those following a conventional one. At three points during the course of a year, these students were requested to produce a diagnosis and explain the underling pathophysiology of two cases. The accuracy of diagnostic hypothesis produced by PBL students increased over time, whereas the students from the conventional track did not show this increase. In addition, the PBL students showed more coherence in their pathophysiological explanations (34).

Lack of traditional structure and progression of PBL, lacking of in-depth knowledge and too much consumption of time are some of the perceived weaknesses to PBL (35). Similarly, one barrier which seems difficult to overcome in PBL is the integration of preclinical teaching materials with those of clinical teaching where teachers in these two areas often work in isolation. Confusion may arise for the teachers who equate PBL with problem solving ability (31). PBL is a process of learning using a problem as a starting point, whereas problem solving ability is the application of the knowledge acquired to solve the problem. However, these words are still used interchangeably or it is assumed that PBL is a means to the end of acquiring problem-solving skills. It is not true in its original sense because studies have shown that the expert is distinguished not by any general skills, but by the possession of appropriate knowledge to resolve the problem (31, 35).

Elements of Concerns for Students Entering PBL

The students entering the medical education program in some universities have an undergraduate degree but mostly in universities high school graduates are admitted directly into medical program (22). Some education expert thinks that the high school graduate students lack the level of maturity for them to succeed in a PBL program (15). However, some studies indicate that by some necessary training, the morale of high school graduates may be elevated to an extent to benefit from the PBL approach (16). For this purpose, a serial of lectures and small workshops may be conducted during their first year preparatory year program to sharpen the students cognitive skills and to acquaint them about the dos and don’ts of the PBL (31).

Second big concern which must be in mind relates to the students science background. A study conducted in North America to evaluate the performance of first year students without the usual prerequisites to attend medical school across four classes demonstrated no differences in performances. The perceptions of the students for medical curriculum were almost similar and there was also no difference in their choice of specialty, location and type of practice. The researchers also could not find differences of the performance between those with or without a science background (8). Although it is still controversial about the same aptitude of PBL between science background and non-scientific students, but it appears from the studies that students with non-science background are able to adapt quickly and catch up with their classmates (31).

Cultural background is very much concerned in Asia where the teachers wonder and conscious about their students’ approach in PBL format (36). The predisposing factor is the passive behaviour of the students toward their teachers, in contrast with the students in The U.S. and Europe, where the students are generally more out-spoken. Interestingly, still there is no evident research/report to support this concern.

Tutor’s Role in Problem Based Learning

A lot of studies clearly demonstrate that a qualified tutor can play an essential role in PBL and clinical reasoning as it is uniformly agreed by the students participating in the proposed studies (36). Indeed, without a skilled, professional and knowledgeable teacher, PBL would be chaotic or disastrous. It may happen because many university teachers come directly from baccalaureates and graduate programs with little or no pedagogic content and their performance evaluation in university is based on research accomplishments than teaching performance (10). Thus, PBL may be a valuable tool to evaluate the teacher’s values, conception and practices because PBL encounters unexpected classroom situations, post teaching dilemmas and stimulates decision-making which are essential elements to help students learn the content as well as develop professionally and socially desirable skills and attitudes (30). In parallel to that, although the tutor role is critical in PBL, but the students’ opinions in conceptualisation and expectations of the tutor’s role is always different (36). The significant studies in this prospectus define three concrete roles of the tutors including; a facilitative expertise of knowledge transfer with ability to facilitate group work, the basic science or medical craft knowledge and clinical reasoning expertise or clinical reasoning skills plus tutor knowledge of medical problem solution. The first two characteristics must be most often and the third one should be a distinct category role. Interestingly, such characteristics are expected from the tutors on their active role in PBL to which they participate in group dynamics, the development of dependency relationship with the students, students’ performance expectations, tutors guidelines to the group and their working rather than serving as non-directive guides (31, 36). In these scenarios, the tutor’s role seems complex and often contradictory especially in the situations when we consider the multiple role contents and the power dimension (31). For group sessions, as considered a core element of PBL and clinical reasoning, the students prefer moderately to highly directive, judgemental and controlled tutors to contribute the depth and breadth of their individual learning (36).

Conclusion

Knowledge is much better recalled and applied in the context in which it was originally learned. From the above mentioned studies, we may infer that PBL have a positive impact on the clinical performance of the students. PBL provides a teaching method which enhances the student skills in different levels and nicely integrate the basic and clinical knowledge. It helps to develop valuable skills such as acquiring knowledge, clinical reasoning, problem-solving and communication in team-work. It also enhances the students’ retention and thinking ability rather than just memorising it. PBL students utilise a hypothesis-driven reasoning strategy for learning which fosters independent and self-directed learning. It aims to generate more coherent explanations than students without PBL experience. However, the perceived weaknesses of PBL clearly demonstrate that the assessment of using PBL curriculum to enhance the clinical reasoning and problem-solving skills need more validation approaches. Students’ expectations to adopt PBL are most clearly articulated when instructional strategies are directly linked to the goals of PBL. Further studies, particularly from Saudi universities are needed for better judgements of using PBL system in medical schools. Similarly, research is needed to define and refine more subtle distinctions about tutor expertise and role process dimension in particular to develop the students’ reasoning process.
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ABSTRACT

Introduction: Research directly applying theories of motivation to the well-being of medical students remains scarce, likely heterogeneous, and widely dispersed. A systematic review was therefore conducted to summarise and critically appraise current evidence of the relationship between medical students’ motivation and their well-being. Methods: In December 2013, a systematic literature search of four electronic databases (Medline, EMBASE, Psychinfo, ERIC) was completed. Articles focusing on both medical student motivation and well-being were included. Selection was based on strict eligibility criteria after examining full-texts. Results: From 2,204 potential titles, 26 full text articles were assessed for eligibility, and nine studies met review inclusion criteria. Studies demonstrated significant associations between motivation (including intrinsic, extrinsic, amotivation, self-efficacy, and self-regulation) and well-being (including quality of life, stress, anxiety, or exhaustion), which was moderated by demographic and curriculum variables. Furthermore, a relationship may exist between, motivation, well-being, and academic achievement. There was significant heterogeneity in the study outcomes, and risks of bias were common in study methodologies. Conclusions: There is evidence to suggest a relationship between medical student motivation and well-being, and academic achievement. However, heterogeneity and risks of bias were common in study methodologies. Further research is needed to explain demographic differences, and how curricula can promote optimal motivation and well-being for all medical students.
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Introduction

To effectively develop the knowledge, skills and competencies expected of clinicians, there is evidence to suggest that medical students need to maintain functional levels of personal health and well-being (1). However, the intensity of the medical training process may have unintended negative consequences (2, 3). Medical students are more likely to manifest symptoms of depression and anxiety when compared with non-medical peers and the general population. These findings are consistent with studies that have shown that medical students are vulnerable to psychological distress such as stress, burnout and poor mental quality of life (QOL) that can impact motivation for learning and academic achievement (2, 4).

These associations have been observed in the medical education literature. Findings from Kusurkar et al. (5) suggested that medical students who are more intrinsically motivated experience less exhaustion from study and achieve higher grade point averages (GPAs) when compared with students who are more extrinsically motivated or who have low motivation (6). Similarly, studies of medical student motivation and well-being have also shown significant correlations between the type of motivation, psychological health, and academic achievement (4, 7).

However, despite these findings, studies of the relationship between motivation and well-being in medical education remain scarce, dispersed and seemingly heterogeneous. Therefore, a systematic review was conducted to summarise and critically appraise the current evidence base for the relationship between motivation and well-being among medical students as a platform for future research. To address this aim, the following research questions are addressed in this review:


	How have researchers measured motivation and well-being among medical students?

	What factors influence motivation and well-being among medical students?

	Which specific motivational orientations are associated with enhancing or adversely affecting well-being, and vice versa?

	What are the effects of motivation and well-being on medical student academic achievement?

	What are the limitations of current research in this area?


Method

In December 2013, a literature search was conducted of four electronic databases: MEDLINE, EMBASE, PsycINFO and ERIC. The search terms that were used were grouped into three key concepts: “motivation”, “well-being” and “medical students”.

Theories of motivation and their associated concepts were incorporated into the search terms for this review and included motivation, self-efficacy, extrinsic and intrinsic motivation, self-determination theory, social cognitive theory, goal theory, expectancy-value theory, achievement motivation, drive, stimulus, impetus, interest, and amotivation.

Similarly, as the term “well-being” is a multidimensional construct, a variety of keywords were used, including quality of life, mental health, depression, anxiety, distress, happiness and burnout. Search terms for “medical students” included both medical students and medical education. The search was limited to articles published in English. A bibliographical management program (EndNote X6, Thomson Reuters, New York) was used to create a search library and the references for the research articles were retrieved for examination. The following guidelines were adhered to with regard to the search strategy:


	All identified abstracts were reviewed and full articles were retrieved by the reviewers when it was clear that they contained discussion about medical student motivation and well-being.

	The researcher met with an independent reviewer to select articles for critical appraisal and review. Any discrepancies in opinion were identified and final agreement was reached after face-to-face discussion between the researcher and reviewer.

	A hand search of the reference lists from these articles was conducted to determine further articles that could be considered for this review.

	The reviewers met to determine and select articles for critical appraisal and review based on explicit inclusion and exclusion criteria.

	Each selected article for review was analysed and data were collected independently by the researcher and the independent reviewer.


Inclusion Criteria


	All study participants were medical students (individuals enrolled in a school of medicine).

	Study measures encompassed both medical student motivation, and well-being (including QOL, stress, depression, anxiety, distress, happiness and burnout).


Exclusion Criteria


	Full text of article not published in English.

	Study results duplicated in separate earlier publications.

	Brief descriptive, commentary or review articles.

	Studies published prior to 1990.


Critical Appraisal

Each selected article was analysed independently by at least two reviewers and data extracted using a critical appraisal instrument (Table 1) (8). To integrate the extracted data, a thematic analysis was performed. The most relevant themes from each article were identified and grouped according to the research questions within this review.

To assess the quality of the studies included in the review, the reviewers considered risks of bias within each study, including methods of recruitment, assessment of outcomes and reporting of outcomes. This framework was not constructed to exclude methodologically weak studies, but rather as an aid for reviewers to draw conclusions about the validity and reliability of the evidence presented in each study. Any discrepancies between the reviewer selections were identified and consensus was reached after face-to-face discussion.

Table 1: Data extraction and critical appraisal instrument



	Study introduction

	Research objectives and rationale




	Study context
	Study setting, participant characteristics, description of the medical programme



	Study methods
	Study design, participant recruitment, study duration and follow-up, description of measures of motivation and well-being, assessment of study outcomes, methods of statistical analysis



	Study results
	Main study findings



	Study conclusions
	Future implications and new insights



	Risks of bias within each study
	Selection bias, outcome bias




Results

The search strategy yielded 2,731 articles. A total of 26 articles were identified by two independent reviewers as potentially relevant based on the inclusion and exclusion criteria and after screening the titles and online abstracts of the initial 2,204 articles (after removal of duplicates). These were obtained as full texts for review. An additional five papers from a hand search of key journals and from reference lists were also included. Of the 26 articles identified, the inclusion and exclusion criteria were used to select a total of nine articles for critical appraisal (Figure 1). Of these studies, one was qualitative and eight were quantitative.

Study Question 1: How Have Researchers Measured Motivation and Well-Being among Medical Students?

The most common method of measuring motivation was self-reported questionnaires adapted from pre-existing tools. An adapted version of the Academic Motivation Scale (AMS) by Vallerand et al. (10) was used in three studies (5, 7, 11). Three studies used subscales of the Motivated Strategies for Learning Questionnaire (MSLQ) (1, 4).

[image: art]

Figure 1: PRISMA statement of search results (9).




Artino et al. (12) also used subscales from their previously published studies, which measured task value and self-efficacy (12). The Achievement Motivation Scale was used by Srivastava et al. (13).

Self-reported questionnaires were also the most common method of measurement of well-being. These questionnaires were created or adapted by investigators in order to measure stress, anxiety, exhaustion, boredom, depression, enjoyment and QOL. The WHOQOL-BREF measuring dimensions of QOL was used in three studies (1, 4). The Beck Depression Inventory, which evaluates the presence and severity of various depressive symptoms, was used in two studies (7, 11). Other tools used to measure well-being included the Achievement Emotions Questionnaire (AEQ) (12), the Social Adjustment Scale–Self-Report (SAR–SR) (11), the Beck Anxiety Inventory (BAI) (11), the Maslach Burnout Inventory–Student Survey (MBI–SS) (5), the Medical Stress Scale (MSS) (7), the Hamilton Rating Scale for Depression (HAM-D-17) (7), and the Institute for Personality and Ability Testing (IPAT) (13).

Study Question 2: What Factors Influence Motivation and Well-Being among Medical Students?

Phase of Curriculum

Four studies reported associations between the phases of the medical curriculum and motivation and well-being. Findings from Park et al. (7) showed that students in their first year of medical school experience higher levels of stress compared with students in their second and third year of medical school. Similarly, Del-Ben et al. (11) reported high levels of anxiety among first-year medical students that increased during an academic year; and a decline in the quality and time available for leisure activities.

In the same study by Del-Ben et al. (11), there was also a significant reduction in Intrinsic Motivation (IM) scores, identified Extrinsic Motivation (EM) scores and introjected EM scores during the academic year. However, there were no significant changes in external regulation and Amotivation (AM) scores.

Srivastava et al. (13) assessed changes in motivation and well-being at three points over a three-year period. The findings from this study showed a significant decrease in achievement motivation and an increase in physiological complaints by students. However, there were no differences in anxiety scores and psychological adjustment over the same period.

Henning et al. (1) conducted focus groups to explore factors that influence motivation to learn and QOL among medical students during the clinical phase of a medical curriculum. This study identified that anxiety and uncertainty in the clinical setting, transport issues to access clinical attachments, sleep deprivation and isolation from peer groups can negatively influence motivation to learn and QOL. However, positive experiences that provided insights into future clinical practice had a positive influence on motivation to learn and QOL.

Demographic Characteristics

An interaction between the demographic characteristics of students and their motivation and well-being was reported in two studies. Henning et al. (14) examined the relationship between QOL, motivation to learn and demographic variables, including age, gender and ethnicity. In this study, Asian medical students were compared with NZ European medical students. The findings showed that Asian medical students scored lower than NZ European students on measures of social QOL; however, there were no significant differences in self-efficacy, task value and intrinsic goal motivation. In addition, no gender or age effects were noted. Similarly, a study by Artino et al. (15) demonstrated no gender effect in relation to task value, and self-efficacy, and course-related anxiety and worry.


In contrast, Kusurkar et al. (5) reported a gender effect on motivation and exhaustion among medical students. A higher proportion of male students were in the status-motivated profile (low intrinsic, high extrinsic controlled motivation), whereas a higher proportion of female students were in the interest-motivated profile (high intrinsic, low extrinsic controlled motivation). Female students also scored higher on measures of study-related exhaustion compared with male students.

Study Question 3: Which Specific Motivational Orientations Are Associated with Enhancing or Adversely Affecting Well-Being, and Vice Versa?

Five studies investigated the relationship between motivation and well-being. Henning et al. (4) noted correlations between self-efficacy, intrinsic value and self-regulation in relation to the physical, environmental, psychological and social QOL of medical students in their clinical years of training. A further study by Henning et al. (14) found similar correlations among Asian medical students.

Kusurkar et al. (5) identified a relationship between motivation and exhaustion. Results of this study showed that medical students with both high IM and low extrinsic controlled motivation, had significantly lower exhaustion from study than students with low intrinsic/high extrinsic controlled motivation or low intrinsic/low extrinsic controlled motivation.

Both Park et al. (7) and Artino et al. (12) identified a relationship between stress and anxiety and motivation. In the study by Park et al., students with higher stress scores scored highest on measures of AM and extrinsic identified regulation, and lowest on measures of IM when compared with students with lower stress scores. In the study by Artino et al., students with higher anxiety scores reported lower levels of self-efficacy motivation in comparison with students with lower anxiety scores.

Study Question 4: What Are The Effects of Motivation and Well-Being on Medical Student Academic Achievement?

Five studies investigated the relationship between motivation, well-being and academic achievement. Artino et al. (12) conducted a longitudinal study of second-year medical students’ motivational beliefs, achievement emotions and academic performance. This study reported that task value and self-efficacy were positively correlated with student enjoyment and course examination grade, whereas anxiety was negatively correlated with course examination grade.

Similarly, a study by Park et al. (7) showed a negative association between stress and academic achievement. In this study, students with high stress scores scored lower on their GPA than students with low stress scores.

Henning et al. (4) investigated the associations between QOL, motivation and academic achievement. The findings of this study suggested a positive correlation between students’ academic achievement on written grades and measures of their QOL and motivation. However, there were no associations found between motivation and QOL with achievement in the clinical setting.

Kusurkar et al. (5) compared motivational profiles of medical students and showed that medical students with high IM had significantly deeper study strategies, higher self-study hours and higher GPAs than students with high EM or low motivation.

Artino et al. (15) investigated the effects of academic achievement on motivation and well-being. This study’s findings suggested that low-achieving students had lower task value and self-efficacy motivation, and greater anxiety, frustration and boredom, when compared with high-achieving students.


In contrast to the previous studies, Del-Ben et al. (11) found that academic achievement did not correlate significantly with any measure of academic motivation or well-being in a medical student population. The study indicated that increased anxiety, decreased academic motivation and a maladjusted leisure/social life had no significant correlations with examination grades among first-year medical students.

Study Question 5: What Are The Limitations of Current Research in This Area?

Study Design

The nine studies selected for this review were all observational studies; five of the studies used a single group study design (4, 7, 11–13) and four used a comparison group for assessment of outcomes (1, 5, 14, 15). There was a large variety in study sample sizes: the smallest study contained 19 participants (1) and the largest study had 844 (5). Three studies did not report response rate (1, 7, 13).

Participant Sampling and Selection Bias

Participant sampling was not reported in studies by Srivastava et al. (13) and Park et al. (7). A response bias was a potential bias in some studies, especially those with lower response rates, such as the study by Kusurkar et al. (5) with a response rate of 44%. No studies reported any prerequisite selection criteria, aside from participants needing to be enrolled in a medical school.

Attrition bias was potentially present in longitudinal studies, as differences between participants who dropped out of the studies or were lost to follow-up were not reported, except in the study by Del-Ben et al. (11). In studies utilising comparison groups, baseline differences in known confounders such as age and gender were controlled for during statistical analysis and the results reported appropriately.

Outcome Measurement Bias

All but one study (13) commented on the reliability and validity of the tools used to measure student motivation and well-being. In addition, only Artino et al. (12) commented on reliability of the measures of academic achievement. In the study by Henning et al. (4), academic achievement was not measured by actual grades of the participating students but instead was measured using estimations of grades reported by the participants themselves. Therefore, a social desirability bias may be present in this study (16).

Discussion

The findings of this review indicate a relationship between motivation and well-being that can be influenced by demographic and curriculum factors. Furthermore, this review indicates that motivation and well-being can influence academic achievement. However, there was significant heterogeneity in study outcomes, and risks of bias were common in study methodologies.

These findings have implications for student equity and learning. From an equity perspective, medical curricula and training should aim to produce equitable outcomes among medical students. However, the results of this review suggest differences in the experience of psychological distress among female students and ethnic minorities. Similar findings have been observed by Dyrbye et al. (3, 17), who previously reported higher levels of psychological distress among female medical students and ethnic minorities. However, not all studies as reported in this review showed similar findings. Furthermore, only one study in this review explored ethnic group differences in motivation and well-being, showing differences in QOL among Asian medical students (14). Further research is needed to explain why motivation and well-being may differ by gender and ethnicity with the view to gaining insight into potential sociocultural influences and differences in the educational experiences among these students during medical school.

From an academic learning perspective, there is evidence of medical student motivation and well-being being undervalued in the development of medical curricula (2, 18). However, consideration of how curricula affect motivation and well-being is important, as the findings of this review suggest changes in motivation and increasing psychological distress as students’ progress through a curriculum. Therefore, considerations of how curricula can promote optimal motivation and well-being should be considered as part of a future research agenda and any curriculum reforms.

Of the studies that investigated associations between motivation and well-being, and academic achievement, the evidence presented suggests that there may be an association; however, the low magnitude of the correlations makes it difficult to ascertain the relative level of educational impact. A future research agenda should consider effect sizes and the significance of these associations longitudinally. A qualitative approach may also assist in understanding the underlying mechanisms of why motivation, well-being and academic achievement are associated.

Future research could also consider motivation and well-being not only in the context of medical education, but also studies that exist in other fields. For example, Sheldon & Krieger (19) conducted a study among law students which showed a decline in motivation and well-being over time – similar to medical students. The learnings from this study including the influence of teacher behaviour on student motivation and well-being which may have relevance for medical educators. Thus, literature from other fields could incorporated into future systematic reviews of motivation and well-being.

Given the importance of motivation and well-being for medical education, the number of studies published in this area are scarce and have significant limitations. Firstly, there was considerable heterogeneity in the measures used to determine motivation and well-being among medical students. This diversity is in part a reflection of the range of theories of motivation that are currently present in the literature, including Self-Determination Theory (SDT), from which the AMS originates, as well as the MSLQ, which was developed using a social cognitive view of motivation (10, 20, 21). Measures of well-being also varied significantly: author selected to measure levels of depression, anxiety, exhaustion, boredom, stress, enjoyment and QOL. This is a limitation when trying to synthesise and compare results from different studies, and as a result, a meta-analysis of study results was unable to be performed.

These limitations also extend to risks of bias throughout the reviewed studies. These risks were heightened by a lack of description of participant selection methods and low participant response rates. The significance of social desirability bias must also be considered a result of self-reporting within many of the reviewed studies. Social desirability bias has been suggested to influence self-reporting of psychological well-being, burnout and academic motivation among students in higher education (22–24). Researchers using self-report questionnaires should consider the effect of socially desirable responding on the validity of their research.

Conclusion

This systematic review has summarised and critically appraised current evidence of the relationship between medical student motivation and well-being, the factors that influence motivation and well-being, and their effects on student learning outcomes. There is evidence to suggest a relationship between medical student motivation and well-being, and academic achievement.


However, heterogeneity and risks of bias were common in study methodologies. Further research is needed to explain demographic differences, and how curricula can promote optimal motivation and well-being for all medical students.
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ABSTRACT

Introduction: Stress is a particularly important issue in education because it has the potential to decline learning and performance. However, little empirical evidence about the influence of stress in nurse students’ clinical practices. Methods: There are 346 totals of respondents for this study. Perceived Stress Scale (PSS), which have six domains of stressors and Brief COPE inventory, consisted of 28 items which measure 14 different coping styles was used. By using Likert scale in order to measure the degree of stress for each stressor. Higher mean score indicates higher degree of stress. Results: In this study, stress from clinical assignments and workload was the most stressful having by nursing students (Mean = 3.19, SD = 1.09). Among the 14 types of coping strategies, religion was the most frequently used, religion (Mean = 3.30, SD = 0.71). Conclusion: The results provided valuable information for nurse educators, clinical educators and clinical staff in identifying students’ needs, facilitating their learning in the clinical setting and developing effective interventions to reduce the stress. Therefore it is important, especially nursing students can handle the pressure because it will affect the level of achievement in academic and thereby affecting student skills in the field of clinical nursing. And this affects the care of patients.

Keywords: Stressors, Coping strategies, Clinical practices, Nursing students, Perceived Stress Scale (PSS)

Introduction

Stress is a particularly important issue in education because it has the potential to impede learning and performance (1). Empirical research supports the view that nursing students suffer stress in their clinical practice (2, 3). Without doubt, clinical practice is one of the crucial components in nursing education. However, students may face many challenges or threats in dynamic and complex clinical environments, such as how to use high-tech medical equipment, how to maintain good relationships with clinical staff and instructors, how to manage sudden changes in a patient’s condition and how to deal with the demands of patients’ relatives (4). When compared to students from other health-related disciplines, nursing students have been reported to experience higher levels of stress and more physical and psychological symptoms (5, 6). Students who experienced psychological distress are more likely to experience depressive symptom (7, 8).

The purpose of the study to identify stress and coping strategies among diploma nursing students during clinical practices in College of Nursing Kubang Kerian, Kelantan.


	What type of stressors during clinical practices is commonly experienced by the diploma nursing students in College of Nursing Kubang Kerian, Kelantan?

	What are the coping strategies of diploma nursing students in College of Nursing Kubang Kerian, Kelantan use to overcome their stress during clinical practices?


Literature Review

Stress has been defined as a stimulus, response, and interaction between the person and the environment, and as a transactional process (9). Situations in the college especially during the academic lives of nursing students, is considered as one of several areas for stress exposure. In this study, researcher defines stress as an emotional feeling of distraction due to specific events or situations which happened during clinical practices. Stress is experienced when there is a balance match between an individual’s coping skills and the stressors. Situations in the college especially during the academic lives of nursing students, is considered as one of several areas for stress exposure. Nursing students regard clinical experience as one of the most anxiety-producing components of the nursing programme (4). Most of the stress in clinical experience led to nervousness, depression, anxiety, fear, frustration, anger, hopelessness, loneliness and feeling inferior (10). Research in the field of work stress illustrates the growing belief that coping is a basic and important factor in the relationship between stressors and distress.

Beck and Srivastava (11) conducted a descriptive correlation study and found that 94 second year, third year and fourth year undergraduate nursing students reported the clinical experience as the most stressful component of the undergraduate nursing program. Within the past 10 years, many qualitative studies report various stressors in undergraduate nursing students in the clinical practices. The most common stressors include the first clinical experiences, fear of making mistakes, performing clinical skills, faculty evaluation, lack of support by nursing personnel, and the theory gap.

Stressors Perceived by Nursing Students

Stress from Taking Care of Patients

In the clinical rotations, nursing students have to carry a high level of responsibility and accountability while dealing with patients (12). Sometimes, nursing students deal with seriously ill or dying patients. Caring for paediatric patients in general causes an increase in stress for nursing students (13, 14) and the death of a child is also a stressful event (14).

Stress from Clinical Instructors/Lecturers and Ward Staff

Previous research has proposed that the teacher also may influence the nursing students’ stress in clinical practices (13). In another study, evaluations by clinical instructors rarely viewed as a formative process that would assist nursing students in improving their clinical skills (13, 15). In the study of stress and coping: junior baccalaureate nursing students in clinical settings done by Ganga Mahat (2), 45% of the sample study expressed of didn’t have a good interpersonal relationship with the clinical instructor. They complained that clinical instructors were lack of understanding, were humiliating, unsupportive and made them feel unqualified to perform excellent clinical skills (2). Nursing students described negative attitudes, actions, and rude comments of the ward staff as stressful (10). In the study conducted by Evans and Kelly (14), the finding showed over 30% of nursing students who completed the questionnaire regarding stress experiences in the clinical environment perceived the interaction with staff nurses as stressful. The stress experienced specifically focused on: staff-nurse interactions, lack of learning involvement and conflict in understanding the staff-student learning role.

Stress from Clinical Assignments and Workload

Students frequently identified preparing for clinical assignments as stressful. The area of particular concern was the writing of care plans. Too much responsibility was found to be stressful for nursing students while in clinical practices (14). Nursing students also perceived heavy workload as one of their clinical stressors (2).

Stress from Peers

Competition among peers in same group and dependent peers was person-environment relationships perceived by the nursing students as very stressful (10). Findings from Shipton (10) study stated that: “Sometimes my peers make me stressed, especially when they start to compare who’s got this and that done. Students comparing make me very stressed”. “There is so much competition among our nursing class. That’s a big source of stress”.

Stress from Lack of Professional Knowledge and Skills

Nursing student will usually experience anxiety when they are in the clinical field, especially for first-year nursing student. This is because they do not have the skills and knowledge to perform the procedure in the ward. This causes them to be stress effects of low self-esteem. Nursing students described implementing new procedures as “stressful”, “scary”, and causing “butterflies and flutters”. They expressed concern about lack of experience, implementing technical skills, and the need for more time in the ward. Besides that, the reality of graduating after one more semester of clinical experiences stressed them out (10).

Stress from Clinical Environment

Many times the environment in the ward may be unfriendly, which adds to the student’s sense of self-doubt and insecurity (2, 12, 16). The stressful nature of the clinical environment along with concern about own well-being elicits an appraisal by the nursing student which may result in threat or challenge. While some students might perceive a particular clinical incidence and setting to be challenging, the same clinical incidence might create fear, anxiety and related emotions for others (13).

Stress Measurement

In this study, researcher decided to use adapted Perceived Stress Scale (PSS) questionnaire which was developed by Sheu et al. (17). This instrument was developed through literature review and interview of 100 randomly selected sample (nursing students who had completed their initial clinical practice) (18). In the original PSS questionnaire, they used the 5-point Likert type scale which contained 29 items and were grouped into six factors. They labeled the six factors as stress from lack of professional knowledge and skills, stress from clinical assignments and workload, stress from taking care of patients, stress from clinical environment, stress from teachers and nursing staff, as well as stress from peers and daily life. For this study, researcher makes some modification from the original PSS questionnaire to make it clearer for sample study in order to answer the questionnaire. Researchers still used six groups of stress factors which consisted of 29 items.

Researcher decides to use adapted PSS questionnaire which was developed by Sheu et al. (17) because it was suitable to measure the stress factors or in other word, stressors of clinical practices. The items inside the questionnaire really touch and focus on stressors associated with clinical practice. The questionnaire covers all aspects which stimulate stress among nursing students during clinical practice. Most of other model of questionnaires is suitable to measure the level of stress among nursing students. But, the PSS was designed to measure the clinical stressors perceived by the nursing students. There were a few researchers who studied on clinical practice stressors used PSS as the measurement for stress (19, 20).

Coping Strategies

Coping is the individual cognitive evaluation towards stress (21). For this study, researcher defines coping strategies as an initiative utilised by nursing students to deal with stressful event or situation in clinical practices. The top 5 coping strategies among the undergraduate nursing students were religion, used of instrumental support, acceptance, active coping and positive reframing which most of them were emotion-focus coping (22). Lazarus and Folkman (23) proposed two types of coping strategies: problem-focused and emotion-focused. Problem-focused coping is directed at managing or altering the causes of distress. Meanwhile, emotion-focused coping, on the other hand, is directed at regulating emotional response to a problem. This form of coping is more likely to be used when someone believes that nothing can be done to modify the harmful, threatening, or challenging situations (24, 25). College students used both emotional-focused and problem-focused coping strategies in order to manage stress. College students also utilised more problem-focused coping than emotional-focused coping (10).

Nevertheless, there still need for more research on stressors related to clinical practices and use of coping strategies among the Malaysian nursing students population to fill in the gap. Thus, it is very important for researcher to explore the use of effective coping strategies in order to help nursing students overcome stress and maintain their health status at the optimum level. From the literature, most of the nursing students faced with stress during their clinical practices. Thus, it is important for researcher to explore the stressors and coping strategies during clinical practices among diploma nursing students in College of Nursing Kubang Kerian, Kelantan. Hopefully, the findings from this study will give an idea for the faculty and clinical educators/instructors in helping diploma nursing students manage or overcome stress associated with clinical practices. Any stressful situations can be overcome by applying the accurate coping strategies.

Coping Measurement

For the coping measurement in this study, researcher used brief COPE inventory developed by Carver (26). Researchers decided to use brief COPE inventory because the items in the questionnaire distinguish amongst various coping strategies. The brief COPE is a 28 item self-report pen and paper 4-point Likert intensity scale (1 = I usually didn’t do this at all; and 4 = I usually did this a lot). The questionnaire distinguishes among 14 different coping styles which are:


	Active coping: The sub-scale measures attempts consciously used by the respondent to reduce the effect of stressors.

	Planning: Deals with a problem purposefully.

	Positive reinterpretation/reframing: The sub-scale measures the way an individual interprets a problem on a positive note.

	Acceptance: The sub-scale measures the way an individual accepts a problem as a reality.

	Humor: The sub-scale measures the way an individual applies humor to reduce the negative effects of a stressor.

	Religion: The sub-scale measures the way an individual attempts to find meaning in religion in order to deal with a problem.

	Emotional support: The sub-scale measures the extent to which an individual attempts to obtain social support from others in terms of moral support, sympathy and understanding.

	Instrumental support: The sub-scale measures the degree to which an individual seeks information, assistance or advice in order to deal with a stressor.

	Self-distraction: The sub-scale measures the degree to which an individual diverts his/her attention to other activities/work in order to deal with the problem.

	Denial: The sub-scale measures the degree to which an individual regards a problem as unreal.

	Venting: The sub-scale measures the way one expresses feelings and lives one’s own life to counter the effect of stressor.

	Substance use: The sub-scale determines the way an individual turns to alcohol or drugs in order to suppress the effects of a stressor.

	Behavioural disengagement: The sub-scale measures the way an individual avoids any attempt to solve a problem.

	Self-blame: The sub-scale measures the way an individual blame him/herself for the existence of a particular stressor.


Methodology

This study is a cross-sectional design and descriptive study. This study was conducted in College of Nursing Kubang Kerian, Kelantan, which is the place for theoretical and clinical practices of diploma nursing students’ takes place. There are 103 first year students, 100 second year students, and 143 third year students. This research was including approximately half of the student in each semester. Therefore there were 346 totals of respondents for this study.

Data Collection

The researchers used Perceived Stress Scale (PSS) questionnaire adapted from Sheu et al. (17) which have six domains of stressors and Brief COPE inventory adapted from Carver (26), which consisted of 28 items which measure 14 different coping styles was used. By using Likert scale in order to measure the degree of stress for each stressor. Higher mean score indicates higher degree of stress for PSS and higher scores on a sub-scale can be interpreted in the sense that an individual is prone to use such coping strategy more frequently.

Validity and Reliability

Validity

The perceived stress scale (PSS) questionnaire has been validated by Sheu et al. (18). The content validity index of the PSS questionnaire was 0.94, thus proved its validity. In addition, 50.7% of the total variance was accounted for by the six factors, which confirmed the construct validity of this instrument. The brief COPE inventory demonstrated fair validity indices (26, 27, 28).

Reliability

The alpha coefficients for the 14 coping styles in brief COPE inventory ranged between α = 0.83 and 0.92 (28). The test-retest correlations suggest that the self-reports of coping tendencies measured by the brief COPE inventory are relatively stable (26, 28).

Data Analysis

All data was analysed by Statistical Package for Social Sciences (SPSS) software version 19.0. Socio-demographic data was analysed by using descriptive statistic and was summarised as mean and standard deviation (SD). Researcher was analysing the data by using mean, SD and percentage.

Results

Demographic

A total of 346 respondents were participated in this study giving a response rate of 100%. A summary of the demographics is displayed in Table 1. The majority of the respondents involved in this study were Malay (n = 328, 94.8%), Indian (n = 11, 3.2%), Chinese (n = 4, 1.2%) and followed by other only (n = 3, 0.9%). The age of the respondents ranged from 18–25 years old. The majority of respondents belonged to the age group of 18–21 years was 275 (79.5%), meanwhile group of 22–25 years was 71 (20.5%). In religion, the majority of the respondents were Islam (n = 330, 95.4%), Christian (n = 5, 1.4%), and Hindu (n = 11, 3.2%). About 130 (37.6%) were from Year 1, 137 (39.6%) from Year 2 and only 79 (22.8%) from Year 3. The number of students interest in nursing was 310 (89.6%) and 36 (10.4%) was not interest in nursing.

Table 1: Participants’ demographic (N = 346)



	Characteristics
	n

	%




	Race



	Malay

	328

	94.8




	Indian

	11

	3.2




	Chinese

	4

	1.2




	Others

	3

	0.9




	Age (years)



	18–21

	275

	79.5




	22–25

	71

	20.5




	Religion



	Islam

	330

	95.4




	Christian

	5

	1.4




	Hindu

	11

	3.2




	Year of study



	Year 1

	103

	29.8




	Year 2

	100

	28.9




	Year 3

	143

	41.3




	Interest in nursing



	Yes

	310

	89.6




	No

	36

	10.4





Clinical Stressors Perceived by the Undergraduate Nursing Students

Clinical stressors perceived by the undergraduate nursing students were shown in Table 2. The most common type of stressor perceived by students was (1) Stress from clinical assignments and workload (mean = 3.19, SD = 1.09), followed by (2) Stress from clinical educators/instructors and ward staff (mean = 3.02, SD = 1.18), (3) Stress from the clinical environment (mean = 2.91, SD = 1.13), (4) Stress from peers and nursing students from other college (mean = 2.85, SD = 1.05), (5) Stress from taking care of patients (mean = 2.52, SD = 1.04) and (6) Stress from lack of professional knowledge and skills (mean = 2.48, SD = 1.07).

Coping Strategies Frequently Used by Undergraduate Students to Relieve Stress during Clinical Practices

Coping strategies commonly used by nursing students during clinical practice and their effectiveness are presented in Table 3. The most frequent coping strategies was religion (mean = 3.30, SD = 0.81), for example, I’ve been trying to find comfort in my religion or spiritual beliefs; I’ve been praying or meditating. Then, followed by use of instrumental support (mean = 3.09, SD = 1.79), planning (mean = 2.98, SD = 0.75), positive reframing (mean = 2.90, SD = 0.82), active coping (mean = 2.87, SD = 0.85), acceptance (mean = 2.83, SD = 0.82), use of emotional support (mean = 2.72, SD = 0.91), self-distraction (mean = 2.72, SD = 0.95), venting (mean = 2.41, SD = 0.97), self-blame (mean = 2.34, SD = 0.89), humor (mean = 1.84, SD = 0.82), denial (mean = 1.82, SD = 0.81), behavioural disengagement (mean = 1.80, SD = 1.32) and substance abuse (mean = 1.18, SD = 0.76).

Discussion

Level of Stress and Types of Stressors

Stress in nursing students is an area of growing concern and it may result in psychological distress, physical complaints, behaviour problem and poor academic performance. The findings of study done by Ganga Mahat (2) shows that nursing students also perceived heavy workload as one of their clinical stressors. In this study, stress from clinical assignments and workload was the most stressful having by nursing students. This finding is similar with Shipton (10), stated that the significant amount of time students spent on writing these assignments was described as stressful. One student in the study done by Shipton (10) stated: “Care plan in general have been very stressful for me. It takes me forever to write up care plans. It is good but it takes too much time”. Another student stated: “Just having too much to do. I don’t have adequate time to get it done. A lot of times I don’t have time to do anything for myself. No me time”. Recent studies (29) in which supernumerary status was incorporated during the education of nursing students, found that excessive responsibility do not produce stress (14). Students frequently identified preparing for clinical assignments as stressful especially in writing of care plans.

Table 2: Stressors perceived by nursing students (N = 346)



	Stressors

	Rank

	Mean

	SD




	1.
	Stress from clinical assignments and workload
	1

	
	



	Worry about low marks/poor grades.
	
	3.190

	1.094




	Feel that my performance does not meet clinical educators/instructors’ expectations.
	
	2.763

	1.025




	Feel that the requirements of clinical practice exceed my ability.
	
	2.317

	1.031




	Excessive amount of clinical assignments.
	
	2.462

	1.027




	Date for the clinical assignments submission is too soon (not given enough time to complete the assignments).
	
	2.682

	1.112




	2.
	Stress from clinical educators/instructors and ward staff
	2

	
	



	Do not know how to explain/discuss patients’ illness with clinical educators/instructors, medical and nursing personnel.
	
	2.422

	.945




	Ward staff like to pass their responsibilities to nursing students.
	
	3.020

	1.180




	Clinical instructors/educators scold/comment me in front of the patients.
	
	2.979

	1.216




	Medical personnel lack empathy and are not willing to help.
	
	2.693

	1.128




	Ward staff underestimate my ability to perform clinical skills.
	
	2.526

	.998




	Lack of care and guidance from clinical instructors/educators and ward staff.
	
	2.404

	1.037




	Feel that clinical educators/instructors are unfair in evaluation on students.
	
	2.352

	1.094




	3.
	Stress from the clinical environment
	3

	
	



	Feel stressed with the hospital environment where clinical practice takes place.
	
	2.106

	.982




	Unfamiliar with the ward facilities.
	
	2.089

	.963




	Feel stressed due to rapid/sudden changes in patient’s condition.
	
	2.598

	1.053




	Feel stress due to a gap between theory in lectures and real situation in the clinical practices.
	
	2.913

	1.133




	4.
	Stress from peers and nursing students from other college
	4

	
	



	Possibility of making an error (e.g. error medication or assessment of patient).
	
	2.852

	1.059




	Experience competition from peers in same group and nursing students from other college.
	
	2.534

	1.060




	Cannot get along with the peers in the same group.
	
	2.326

	1.129




	Feel pressure from clinical educators/instructors who evaluate students’ performance by comparison
	
	2.401

	1.081




	5.
	Stress from taking care of patients
	5

	
	



	Lack of experience and ability in providing holistic nursing care and in making judgements.
	
	2.375

	.863




	Condition of patients (dying, chronic illness, contagious disease and etc.).
	
	2.404

	1.006




	Worried about not being trusted or accepted by patients and/or patients’ family.
	
	2.430

	.964




	Poor of communication skills with the patients.
	
	2.095

	1.009




	Evaluation of my performance by patient(s).
	
	2.242

	.971




	Feel difficult in changing from the role of a student to that of a nurse.
	
	2.526

	1.044




	6.
	Stress from lack of professional knowledge and skills
	6

	
	



	Unfamiliar with professional nursing skills.
	
	2.485

	1.071




	Unfamiliar with medical history and terms.
	
	2.482

	1.010




	Unfamiliar with patients’ diagnoses and treatments.
	
	2.346

	.939





Table 3: Mean and SD of coping strategies used by undergraduate students (N = 346)



	Coping strategies/item

	Strategy ranking

	Item ranking

	Mean

	SD




	Self distraction
	8

	8

	
	



	1.
	I’ve been turning to work or other activities to take my mind off things
	
	
	2.257

	0.827




	19.
	I’ve been doing something to think about it less, such as going to movies, watching TV, reading, daydreaming, sleeping, or shopping.
	
	
	2.722

	0.950




	Active coping
	4

	5

	
	



	2.
	I’ve been concentrating my efforts on doing something about the situation I’m in.
	
	
	2.745

	0.812




	7.
	I’ve been taking action to try to make the situation better.
	
	
	2.878

	0.856




	Denial
	13

	12

	
	



	3.
	I’ve been saying to myself “this isn’t real.”
	
	
	1.526

	0.722




	8.
	I’ve been refusing to believe that it has happened.
	
	
	1.823

	0.816




	Substance abuse
	14

	14

	
	



	4.
	I’ve been using alcohol or other drugs to make myself feel better.
	
	
	1.187

	0.762




	11.
	I’ve been using alcohol or other drugs to help me get through it.
	
	
	1.265

	0.896




	Use of emotional support
	6

	7

	
	



	5.
	I’ve been getting emotional support from others.
	
	
	2.725

	0.915




	15.
	I’ve been getting comfort and understanding from someone.
	
	
	2.685

	1.423




	Use of instrumental support
	2

	2

	
	



	10.
	I’ve been getting help and advice from other people.
	
	
	2.829

	0.886




	23.
	I’ve been trying to get advice or help from other people about what to do.
	
	
	3.095

	1.793




	Behavioural disengagement
	12

	13

	
	



	6.
	I’ve been giving up trying to deal with it.
	
	
	1.800

	1.324




	16.
	I’ve been giving up the attempt to cope.
	
	
	1.728

	0.754




	Venting
	9

	9

	
	



	9.
	I’ve been saying things to let my unpleasant feelings escape.
	
	
	2.419

	0.972




	21.
	I’ve been expressing my negative feelings.
	
	
	2.393

	0.914




	Positive reframing
	5

	4

	
	



	12.
	I’ve been trying to see it in a different light, to make it seem more positive.
	
	
	2.901

	0.828




	17.
	I’ve been looking for something good in what is happening.
	
	
	2.864

	0.810




	Planning
	7

	3

	
	



	14.
	I’ve been trying to come up with a strategy about what to do.
	
	
	2.732

	0.749




	25.
	I’ve been thinking hard about what steps to take.
	
	
	2.985

	0.755




	Humor
	11

	11

	
	



	18.
	I’ve been making jokes about it.
	
	
	1.849

	0.827




	28.
	I’ve been making fun of the situation.
	
	
	1.378

	0.635




	Acceptance
	3

	6

	
	



	20.
	I’ve been accepting the reality of the fact that it has happened.
	
	
	2.763

	0.848




	24.
	I’ve been learning to live with it.
	
	
	2.835

	0.829




	Religion
	1

	1

	
	



	22.
	I’ve been trying to find comfort in my religion or spiritual beliefs.
	
	
	3.309

	0.819




	27.
	I’ve been praying or meditating.
	
	
	3.306

	0.815




	Self-blame
	10

	10

	
	



	13.
	I’ve been criticising myself.
	
	
	2.343

	0.894




	26.
	I’ve been blaming myself for things that happened.
	
	
	2.216

	0.872






However, contrast finding study done by Mahat (30); Ashmore & Banks (31); Sheu et al. (18) the most commonest stressors were stress from lack of professional knowledge and skills (such as did not read or prepare before their clinical practicum; time tabled to attend lectures in early part of the week, followed by clinical experience for the rest of the week) and tress from taking care of patients (such as inexperienced in taking care of patients with multiple health problems and handling unexpected circumstances in the clinical setting, afraid of making mistakes and lack confidence in taking care of patients).

Common Used of Coping Strategies

Coping strategies refer to the specific efforts, both behavioural and psychological, that people employ to master, reduce tolerate or minimise stressful events. Coping with stress for a student nurse is a dynamic and ongoing process, aimed at survival, growth and maintenance of the individual integrity. In this study, the most frequent coping strategies were religion. Then, followed by use of instrumental support, planning, positive reframing, active coping, acceptance, use of emotional support, self distraction, venting, self blame, humor, denial, behavioural disengagement and substance abuse. According World Health Organization/European Hematology Association (WHO/EHA) guidelines have stated that there are no standard for coping strategies; rather they were depending on socio-economic factors. Finding in this study also show majority of student nurse tend to use more of healthy coping strategies as compared to negative or unhealthy ones. However, this finding was inconsistent with the finding by Hsiao et al. (20) stated that the most frequently used coping strategies were seeking social support (62.25%), problem solving (23.73%) and accepting responsibility (8.47%) among nursing students at Chiang Mai University.

Research Limitation

This study used simple random sampling and limited data collection to only one college of nursing in Malaysia; it may not represent all nursing students in Malaysian population. The cross-sectional design of this study provided information about the intensity of stress at only one point in time.

Research Recommendations


	Nurse educators and curriculum planners should make a positive contribution towards minimising the stress of student nurses.

	Nurse educators should adequately prepare students before clinical practice and give fully orientation to them regarding hospital environments, staff and policies of the clinical training places.

	Nurse educator and clinical nurses must have knowledge in dealing with stress among nursing students and they must serve as a good role model to the students.

	Provide stress management and coping skills workshops to students especially in orientation week to make sure students can adapt the coping strategies.

	The nursing curriculum should be proactive in equipping student’s nurses with effective coping skills, which can be called upon in their future nursing careers.

	Implement teaching strategies such as using concept mapping as a teaching method whereby student nurses can be empowered to promote a positive intrapersonal and interpersonal skill and retain personal identity and self awareness skills.

	A further research include qualitative research is needed to analyse and to assess the coping strategies used by student nurses and assess its effectiveness in reducing their stressors. Future studies should incorporate a longitudinal design and use a larger and more representative sample to shows the results of a comprehensive and well.


Conclusion

Stress has become a chronic and pervasive condition in the world today. Every person experience different forms of stress throughout their life, therefore a student nurse is no exception as she has to adjust to an entirely new environment on joining a training course in nursing. Detection of potential depression among nursing students is crucial since depression can lead to low productivity, minimised quality of life, and suicidal ideas. Clinical environment is an important part of any undergraduate nursing curriculum. In this study, the most common stressor was stress from clinical assignments and workload. Among the 14 types of coping strategies, religion was the most frequently used. The results provided valuable information for nurse educators, clinical educators and clinical staff in identifying students’ needs, facilitating their learning in the clinical setting and developing effective interventions to reduce the stress. Implementing techniques to cope with stress in a nursing program has an effect on retention and performance. Therefore it is important, especially nursing students can handle the pressure because it will affect the level of achievement in academic and thereby affecting student skills in the field of clinical nursing. And this affects the care of patients.
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ABSTRACT

Background: Medical professionalism, a key element in medical practice, includes values, behaviours and relationships that build up the trust between the public and doctors. As professionalism is not inborn social characteristics, it is vital to be formally taught in the undergraduate curriculum. The study aimed to assess and compare the degree of coverage of professionalism behaviours in Faculty of Medicine, Suez Canal University (FOM-SCU), Egypt, and Ibn Sina National College for Medical Studies (ISNC), Saudi Arabia. Method: Two-stage survey was used to obtain information about curricular components related to teaching and assessment of professionalism and to review the programs of both schools against the categories of professionalism behaviours. Results: Both schools were found to have curricular components related to teaching and assessment of professionalism. Coverage of professionalism components in FOM-SCU curriculum was 100% of the courses, except for “Honour and Integrity” and “Caring and Compassion”. At ISNC, coverage ranged between (26.4%) to (37.7%), except for “Altruism”. Some teaching and assessment methods of professionalism were common between both schools, while some were specific for each school. The relative amount of professionalism teaching is different in both schools. Conclusion: Both schools recognise the necessity to address professionalism as an essential component of their students’ education. FOM-SCU needs to emphasise on Honour and Integrity and Care and Compassion, while ISNC needs to pay more attention to teaching of most components of professionalism.

Keywords: Professionalism, Teaching, Assessment, Suez Canal University Faculty of Medicine (FOM-SCU), Ibn Sina National College for Medical Studies (ISNC).

Introduction

Medical professionalism includes a group of values, behaviours and relationships that build up the trust between the public and doctors (1). It is considered as a central part for practice of medicine (2).

The view of medical professionalism was developed in late feudal and early renaissance periods, when doctors were eminent social figures with considerable influence in a specific society (3). In the past, the development of professionalism relied on inherent learning from role models.


This method depended mainly on the existence of a similar culture and sharing beliefs (4).

Medical professionalism is the contract between doctors and served community. Patients have full trust and dependence on doctors and they believe that doctors must be professional and qualified (5). Researchers consider professionalism as a pivotal pillar to improve medical errors (6). As professionalism is not inborn social characteristics, it is thus vital to incorporate it into the undergraduate curriculum (7, 8) and this should be obligatory for all medical schools (9).

Medical professionalism is not a solitary skill; instead it is a multi-dimensional competency that is built with several skills (10). It requires the demonstration of all these skills in collection not in isolated style. It is important to plan for teaching professionalism before integrating it into the curriculum and to use a mixture of teaching-learning methods for ensuring appropriate training in professionalism (10).

Although professionalism has been incorporated into most medical schools’ programs across the world, it remains rather difficult to define because it carries many connotations and implied meanings (11). However, it is internationally agreed that medical professionalism is a core and should not be left to informal methods to be absorbed (12, 13).

Based on the recommendations of the American Medical Association (AMA) and the Association of American Medical Colleges (AAMC) that medical schools should offer learning experiences intended to promote the development of professionalism among medical students, Swick et al. (14) conducted a survey of united states medical schools to determine if professionalism is taught or not and found that 89.7% of schools offer some formal education related to professionalism and only 55.2% have obvious systems for assessing professional behaviours. They concluded that the teaching of professionalism in undergraduate differs widely and the strategies used to teach professionalism may not always be sufficient.

Later on, in May 2002, AAMC and the National Board of Medical Examiners (15) prepared an invitational conference assembling 25 experts with diverse perspectives on professionalism. This conference was concluded by an agreement upon a seven categories of observable behaviours that would reflect professionalism.

Moreover, teaching and evaluation of professionalism was stated as compulsory by the Accreditation Council for Graduate Medical Education (ACGME) (16). Consequently, many medical schools in the developed countries have adopted professionalism as a part of their formal medical curricula (17). Thus, medical education reform through integrating professionalism into medical schools’ curricula became a major demand in all countries and not only the developed ones (18–21). Added to this is the notion that faculty members have an educational and community obligation of graduating a holistic medical doctor owning the necessary professional competencies (22, 23).

So, the purpose of this study is to assess and compare the degree of coverage of professionalism behaviours in two medical schools in two developing countries (Faculty of Medicine, Suez Canal University, Egypt and Ibn Sina National College for Medical Studies, Saudi Arabia). As each school has its own education strategies and instructional methods and none of them has a structured curriculum of professionalism, this comparison would be a step forward for medical schools in developing countries to integrate a well-structured formal professionalism curriculum into their medical programs.


Method

Data Collection

Data was collected through a two-stage survey at Faculty of Medicine, Suez Canal University (FOM-SCU) and Ibn Sina National College for Medical Studies (ISNC). The period of data collection was from July 2015 to October 2015.

In the first stage, a one-page survey instrument was filled in by the Vice-Dean for Education and Student Affairs at FOM-SCU and MBBS Program Director at ISNC. The survey tool was structured to obtain general information about both schools’ curricular components related to the teaching and assessment of professionalism.

In the second stage, a more detailed survey tool was filled in by the curriculum committee members of each school (experts in medical education and phase/year coordinators). The survey was designed to gather detailed information about the number of courses in which professionalism is taught, the methods of teaching and the existence of assessment and its methods. This information covered the seven categories of professionalism that were agreed upon by the American Association of Medical Colleges and the National Board of Medical Examiners (15). The seven categories were: Altruism, Honour and Integrity, Caring and Compassion, Respect, Responsibility and Accountability, Excellence and Scholarship, and Leadership. Under each category, examples were given to facilitate the response process.

The whole program and its course specifications were then reviewed against the seven categories by the authors to determine how much both schools satisfied the teaching and assessment attributes of professionalism.

Data Analysis

Simple descriptive statistics (frequencies and percentages) were computed for each survey question. In addition, curriculum material program and courses were reviewed by the authors to ensure when and how a school conveyed categories of professionalism. Percentage of courses in which each category of professionalism is taught at each school was compared using Chi-square. A p-value < 0.05 was considered significant in all statistical tests. Statistical analysis was carried out using IBM SPSS version 22.0 for Microsoft Windows (24).

Results

The first survey results (Table 1) revealed that both schools are similar in having curriculum contents/topics related to professionalism, which are dealt with as components of multiple courses. Such contents/topics are relevant to the educational objectives at both schools.

However, FOM-SCU has an additional course titled Integrated Professional and Ethical Development (PED) and ISNC has a course on Islamic Ethics and Professional Skills. Both courses, although have different titles, are dealing mainly with several attributes of professional behaviours. In addition, both schools admitted that they use different methods to assess their student’s achievement and development of professional behaviour.

The results of the second survey and review of curriculum documents (Table 2 and Figure 1) demonstrated the percentage of coverage of different components of professionalism in each school. At FOM-SCU, all the courses (100%) cover Altruism, Respect, Responsibility and Accountability, Excellence and Scholarship, and Leadership. On the other hand, only some courses cover Honour and Integrity (27%) and Caring and Compassion (36%).


Table 1: Initial survey results



	Survey Questions

	FOM-SCU

	ISNC




	Does your school offer any curriculum content/topics relating to professionalism?
	Yes

	Yes




	How is professionalism dealt with in the curriculum?



	• During orientation

	No

	No




	• In a single course

	No

	No




	• As a component of multiple courses

	Yes

	Yes




	• In an integrated sequence of courses

	No

	No




	Do you have objectives that deal with professionalism?
	Yes

	Yes




	Do you have a course outline or similar materials?
	Yes

	Yes




	Does your school have any process by which it assesses students’ achievement and development of professional behaviour?
	Yes

	Yes





Table 2: Coverage of different components of professionalism at both FOM-SCU and ISNC curricula (number of courses covering them out of the entire courses at each school)



	Component

	FOM/SCU

	 
	ISNC

	P-value$




	Number of courses (n = 33)*

	Number of courses (n = 53)**




	Altruism
	33
(+Research Projects and PHC Field Training)
	
	2

	0.0001#




	Honour and Integrity
	9
(+Research Projects and PHC Field Training)
	19

	



	Caring and Compassion
	12
(+PHC Field Training)
	20




	Respect
	33
(+PHC Field Training)
	16




	Responsibility and Accountability
	33
(+Research Projects and PHC Field Training)
	20




	Excellence and Scholarship
	33
(+Research Projects and PHC Field Training)
	15




	Leadership
	33
(+Research Projects and PHC Field Training)
	14





*Number of courses at FOM/SCU is 33 (including the clinical rotations), in addition to the Research Projects of each batch (from school Year 1 to 6) and the Field Training in the Primary Health Care (PHC) Units as part of the Community-Based Medical Education (CBME) program.

**Number of course at ISNC is 53, including the clinical rotations. No Research Projects or PHC training.

$Comparisons were performed by chi-square (X2) using contingency table.

# P < 0.05 is statistically significant.
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Figure 1: Coverage of the components of professionalism at FOM-SCU versus ISNC curricula (percentage of courses covering them).



At ISNC, coverage of all components of professionalism ranged between (26.4%) to (37.7%), except for Altruism that is covered in only 2 out of 53 courses (3.8%).

The relative amount of professionalism teaching in the curriculum (Figure 2) increases steadily from pre-clinical to clinical years at FOM-SCU. However, at ISNC it increases in the preclinical phase to reach its peak in Year 4, then it drops in the clinical years (Years 5 and 6).

Regarding the teaching methods of professionalism used by both schools, it was found that four teaching methods are common in both schools (Figure 3). These are: lectures, hospital-based clinical sessions, PBL sessions, and clinical skills laboratory sessions. Each of the two schools has its own other methods of teaching professionalism. FOM-SCU has two additional teaching methods that cover all the components of professionalism, which are “Research Projects” and “PHC Field Training”. During field training activities, students start acquisition of basic communication and consultation skills and through an integrated approach, other areas of the curriculum are covered such as: teamwork, leadership, patient rights, and biomedical ethics which cover Altruism, Leadership, Caring and Compassion, Respect, Responsibility and Accountability, Honour, and Integrity categories of behaviours of professionalism.
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Figure 2: Comparison of relative amount of professionalism curriculum in each year at FOM-SCU versus ISNC curricula.

Note: *At ISNC, Year 1 is not included in the study as it is a preparatory year and not counted in MBBS.
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Figure 3: Teaching and assessment methods of professionalism at FOM-SCU and ISNC.




At ISNC, they use Independent Learning (IDL) sessions, where students in each of the first three years of the curriculum are divided into small groups of 10 to 12 students and are assigned a topic (differs according to the nature of the module they are studying) to research in depth on and make a presentation of the information they found. Students work in teams, through which they acquire different skills like communication and interpersonal skills in addition to the teamwork and leadership skills. These skills cover Teamwork, Respect, Responsibility and Accountability and Leadership components of professionalism.

Analysis of the used assessment methods of professionalism by both schools showed that three student assessment methods were common (Figure 2). Both schools use portfolio assessment and direct observation using checklist or rating scales and this method is used for assessment of professionalism components during PBL sessions, clinical skills assessment at different clinical training sessions (skills lab, hospital or PHC training). In addition, during the IDL sessions students at ISNC are assessed using scoring rubrics that contain assessment items about Excellence and Scholarship, Teamwork, Honour and Integrity (through avoiding plagiarism). Concerning the assessment of the cognitive aspects of professionalism, FOM-SCU uses the “Modified Essay Questions (MEQs)”, while ISNC, uses “Multiple-Choice Questions (MCQs)”, especially during specific courses like Islamic Ethics course.

Discussion

Professionalism is an integral component of the medical profession. So, teaching professionalism to medical students cannot be left to chance alone (25, 26). It was stated that “consistently demonstrating behaviours that reflect professional values requires sophisticated competencies that must be taught and refined over time of practice” (27). This sort of development needs suitable evaluation, feedback, and, when needed, corrective action (28).

In our study we have described the setting of two Arabian medical schools which officially address the topic of professionalism. This may help other medical schools in planning or reviewing their own professionalism programs.

It is globally agreed that professionalism is a core competency for physicians that should be given the full attention in formal teaching (12, 29). In congruence with that, both schools, in our study, were found to teach professionalism to their students formally. This is similar to the case in several medical schools that have formal curricula for teaching professionalism to undergraduates, such as the University of Washington School of Medicine (30), Harvard Medical School (31) and University of Missouri Kansas City School of Medicine (32). In addition to this formal teaching, the planned learning activities of professionalism are integrated in multiple courses of the curriculum in both schools of the current study. This was in agreement with another study (14) which reported that 60% of their studied sample of medical schools taught professionalism as components of multiple courses.

This is also consistent with the reports of many investigators, who stated that if physicians are to meet their responsibilities to their patients, to the profession, and to society, formal teaching of professionalism should be embedded in the medical school curriculum (33–37).

Teaching of professionalism at both studied schools was found to be based on pre-set educational objectives, which is similar to different international experiences (38, 39).

The components of professionalism, in our study, were found to be differently covered in the courses at both schools. At FOM-SCU, most of the components are covered in all (100%) of the courses. However, at ISNC, coverage of different components of professionalism was found in few courses (ranging from 3.8% to 37.7%). The high coverage percentage found in FOM-SCU curriculum may be due to the educational strategies adopted by this school including student-centered, problem-based and community based curriculum. This is beside the students’ activities related to field training and research projects that help early clinical contact with patients and community (40). FOM-SCU strategies and activities hold the students responsible for their own learning and require them to have the different attributes of professionalism especially those related to Altruism, responsibility and accountability, excellence and scholarship, and leadership. The strategies used by FOM-SCU has been identified by different authors to be the best teaching models for professionalism attributes (38, 41).

At ISNC, although all the components of professionalism are covered somewhere in the curriculum, percentages of courses covering such components are far less than those in FOM-SCU curriculum. The exception to this is for Honour and Integrity and Care and Compassion, where they are covered in slightly more courses in ISNC curriculum than in FOM-SCU curriculum. Although the differences between the two studied schools in covering those two components are quite small, reasons behind that would need to be investigated in depth.

Our results also indicated that most of the professionalism curriculum at FOM-SCU is being delivered in the clinical phase, while in ISNC the highest percentage of professionalism topics were in the preclinical phase. The emphasis of teaching professionalism in clinical years was reported in the study of Byszewski et al. (42) who argued that the professional identity development is primary at the time of clinical years and it is enhanced by role modelling in this phase of study. Also a recent systematic review supports this point of view and stressed on the importance of clinician influence and role modelling in teaching professionalism (43). So it is essential to conduct continuous training and development of the capabilities of our faculty members to ensure that they have satisfactory professional behaviour.

Teaching of professionalism takes place through methods that are common to both schools as well as specific methods to each school. The common methods are lectures, PBL sessions, hospital-based clinical sessions, and clinical skills laboratory sessions.

Lectures have been criticised for being outmoded, ineffective and inefficient (44). However, Baernstein et al. (30) found that lectures helped some students identify and analyse professionalism behaviours they observe.

Small group work also was one of the methods used by both schools. As found by Baernstein et al. (30), small group sessions were reported to help students to learn about professional behaviours and to identify and analyse them. In PBL sessions at both schools (and IDL at ISNC), professional behaviours such as leadership skills, teamwork skills, peer-education and assessment and respect are practiced by the students and monitored by their tutors.

At both studied schools, it was found that during clinical training sessions, either in the hospital or in the clinical skills labs, different professional attributes are dealt with, especially those related to communication with patients and colleagues. At FOM-SCU, this is more apparent as clinical training starts from the first year curriculum (40). Clinical training was found to help in grounding students’ professionalism and ethics in the immediacy of real issues (45).

The unique activity in ISNC curriculum is IDL in which the students learn to take responsibility for their own learning. This represents self-directed learning, which is an element of professionalism (46). In addition, teamwork and communication skills are highlighted also in IDLs at ISNC.

Both schools, in this study, have means by which they assess the achievement of their students in learning different components of professionalism. Swick et al. (14) found that only 55.2% of the studied American medical schools have means for evaluating their students’ professionalism. Assessment of professionalism provides a challenge for both students and examiners, because the distinction between objective and subjective areas is hard to define (47). The level of knowledge, skills and attitudes of professional doctors requires multiple assessment instruments to assess from all angles (10, 48, 49). In our study, we found that both schools are using multiple assessment methods that cover both the theoretical aspect of professionalism (like MEQs and MCQs) as well as the practical aspects (like assessment during clinical training and during PBL sessions).

Assessment of professionalism, in this study, takes place through methods that are common to both schools as well as specific methods to each school. The common methods are: portfolios, as part of clinical skills assessment, and as part of PBL sessions assessment. Portfolio assessment and assessment at the end of the clinical attachments has been described by Mahboob and Evans (47) to be suitable methods that can assess professionalism as well as other competencies in an integrated manner. In a study about assessment of personal and professional development, it was found that portfolios and interviews are highly effective methods in assessing students’ professional development (50). Furthermore, portfolios have been found by Friedman et al. (51) to give authenticity to assessment of different competencies. Finally, the Canadian Medical Education Directions for Specialists (CanMEDS) framework recommended some assessment tools for the professional role, including direct observation, multisource feedback and portfolios (52).

At both schools, leadership skills, teamwork skills, peer-education, respect and subject proficiency of the medical students are assessed throughout the PBL sessions. The PBL classroom evaluation forms and assessment in the IDL sessions are mainly focused on such attributes of professionalism (40, 53).

The knowledge component of professionalism is assessed differently at both schools. At FOM-SCU, the main method of written student assessment is MEQs (40). MEQs are considered by Mahboob and Evans (47) to be a good method for assessing knowledge in professionalism. ISNC depends on MCQs in assessing students’ knowledge in different courses (54) as MCQs are appropriate for measuring knowledge (49) and they are being increasingly used due to their higher reliability, validity and ease of scoring (55, 56). Although both schools are different in the assessment methods used for the knowledge component, however both MEQ and MCQs are reported to be suitable for assessing the theoretical component of professionalism (10, 47).

The sole limitation of our study is that we included only two medical schools from the Eastern Mediterranean region as examples of developing countries but we did not include schools from other regions for comparison. This limitation was due to no response from schools in other countries.

Conclusion

We found that both schools recognise the necessity to address professionalism as an essential component of their students’ education. Both schools reported having curriculum content related to professionalism with the appropriate methods of teaching and assessment.

However, the review of the course materials indicated that FOM-SCU needs to give more emphasis on two components of professionalism which are Honour and Integrity and Care and Compassion as they are not well covered in the teaching and assessment. At ISNC, the current findings indicated that more attention should be paid to teaching of most of the components of professionalism. ISNC would benefit from other methods of professionalism teaching.


Moreover, further studies are needed to explore the students’ point of view regarding the gaps in (teaching) professionalism behaviours and, accordingly, remediation can be determined to enable standardisation of professionalism curriculum.
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ABSTRACT

Introduction: There is a growing concern of unintended consequences of inappropriate medications disposal on the environment and public health. Objective: The aims of this study are to determine patients’ medications disposal methods and their awareness of the pharmacy medications take back program. Method: A cross sectional survey using a self-administered closed-ended questionnaire on information, medications disposal and views, awareness of medications take back program and reasons for their unwillingness to return the unused and unwanted medication to pharmacy or doctor. A convenient sample of 438 patients at Out Patient Pharmacy and Patient Registration areas in the hospital was collected and completed within three months. Results: Only 44.5% had ever received information about medications disposal and were significantly more likely to return to pharmacy or doctor (29.2% versus 6.0%, p < 0.001). There were significant differences between tertiary and non-tertiary with regard to not returning to pharmacy or doctor (22.8% versus 42.0 %, p = 0.004). Some common medications disposal methods were throwing medications away with household garbage, 38.3% (n = 168), returning to pharmacy or doctor, 35.1% (n = 154) and flushing medications down the toilet or sink 11.0% (n = 48). About 50.2% (n = 220) knew about medications take back program and were significantly more willing to return the medication to the assigned location (34.7 % versus 20.1%, p < 0.001). The main reasons for unwillingness were availability of time, not convenient or a bother and out-of-vicinity location. Conclusion: There is a clear need to create public awareness about issues on safe medication disposal and medications take back program.

Keywords: Unused and unwanted medications, Medications disposal, Pharmacy medications take back program, Pharmaceuticals

Introduction

It is not unusual for patients to be in possession of unused or unwanted medications. Medications which are dispensed to patients are not always entirely used. Death of the patient, change in prescription, repeat filling of prescriptions without assessing the amount at hand were identified as major reasons why medicines are no longer wanted and expired unused. Furthermore, some patients did not see a need for continuing medication following a therapy change by the doctor or after the subjective perception of an improvement of their conditions (1–6).

There are a wide variety of ways in which the unused and unwanted medications are likely to be managed. Failure to discard medications properly may pose a risk to public health through poisoning and suicide when allowed to accumulate in the home and to the environment through poor disposal either via trash or sewer system (7–9). Numerous medications have been found in trace amounts of pharmaceuticals in groundwater, surface bodies of water, and drinking water sources (10) since many wastewater and drinking water treatment plants were not designed specifically to completely remove these medications or chemical residue from the waste water. Pharmaceuticals can be introduced to environment by landfill when household medications are thrown to trash as shown in the leachate pumped out of the landfill which ultimately reaches wastewater treatment plants (11–13). Although it is unclear the extent to which these pharmaceutical wastes have on the environment, it is important to limit the amount of pharmaceutical waste that is inappropriately introduced into these areas. There are several studies shown that residues of various types of pharmaceuticals such as hormones in the water may be responsible for effects on wildlife including feminisation of male fish, sluggish activity or reduced appetite (14–16). However, short and long term human health effects are currently unknown. As it is unlikely to completely eliminate medications waste, therefore, establishing a safe and secure medication take back program to minimise unused and unwanted medications should be of high priority. Several states, cities, and countries throughout the United States and worldwide have successfully initiated unwanted medicine collection programs. Some programs have been specifically dedicated to collection of household medicines only, while others have accepted unwanted medicines as part of a larger household hazardous waste collection program. These efforts aim to reduce the human and environmental risks associated with the disposal of unused and unwanted medications. In Malaysia, to facilitate the safe disposal of medicines in the community, Pharmaceutical Services Division, Ministry of Health Malaysia (MOH) has implemented the Return Your Medicines Programme in 2010 which is a drug take-back program. Through this program, patients can return their unused, no longer needed or excess medicines kept at home to pharmacy counter or medicine return box provided at all pharmacy facility in MOH hospitals and health clinics for safe disposal by MOH.

Relatively little is known on the type, quantity and disposal methods of unused and unwanted medications. It is recognised that the returns of unused and unwanted medications to the pharmacy is only a fraction of the true amount wasted. Ever since the initiation of promoting awareness among the public of the possible ecological and public health effects of medication flushing into the environment, it has resulted in a shift in recommendations for medication disposal practices which was previously believed that the best way to prevent accidental consumption of prescription medications was to dispose of any unused or expired medications in the toilet or down the drain as it immediately and permanently remove this risk from homes. These inappropriate methods of disposal may help households get rid of these unwanted medicines quickly but discharge active pharmaceutical ingredients back into environment poses a more undesirable risk as a whole.

The aim of this study is to determine how patients dispose their unused and unwanted medications, as well as their awareness of the medications take back system or program at pharmacy facility in public hospitals.

Methodology

Study Design

A cross sectional survey was carried out on patients at Out Patient Pharmacy and at the Registration area through an interviewer administered questionnaire. This cross-sectional survey was conducted from 15th January, 2016 to 15th April, 2016.

Study Population

A convenient sampling strategy was employed by the researcher to distribute questionnaire to patients waiting for their medications at Out Patient Pharmacy, and Patient Registration area in Sultanah Aminah Hospital. In this study, the researcher was the interviewer where she introduced the topic as well as informed the patients the purpose of this study. In addition, the researcher assisted patients in completing the questionnaire or to clarify any query items in the questionnaire on the spot. Completed questionnaires were collected back by researcher.

Sample Size

The average number of patients seeking treatment in Sultanah Aminah Hospital is around 1500 per day. The sample size was determined using Raosoft sample size calculator which is available online (http://www.raosoft.com/samplesize.html). Based on a confidence level of 95%, confidence interval of 5%, p-value of < 0.05 and an estimated number of patients for duration of 3 months was 90,000, the sample size of the patients to recruit with these parameters were 385 (using Raosoft sample size calculator). An additional 15% of the calculated sample size was added to cater for non-respondents.

Designing Survey Tool

An interviewer assisted subject administered questionnaire was drafted and used to gather information on disposal practices for unused and unwanted medication. The items in the questionnaire were adapted from relevant publications (17–19). The questionnaire is divided into Section A and Section B. Section A consisted of demographic data including age, gender, ethnic group and educational level. Section B comprised six closed-ended questions with predefined answers. Question 1 to Question 3 dealt with patients’ practices and beliefs on how the unused and unwanted medications are disposed off. Question 4 to Question 6 are on patients’ awareness of medications take back program and identify the reasons for unwillingness to use the take back system or program at pharmacy facility in public hospital (Table 1). This questionnaire was distributed to a total of 445 patients at Out Patient Pharmacy and Patient Registration area in Sultanah Aminah Hospital.

Data Analysis

The Statistical Package for the Social Sciences version 15 for Window was used to analyse the data collected. A descriptive statistics was used to categorise patients’ disposal practices and their beliefs. Chi Square- X2 analysis was used for comparative statistics. A p-value ≤ 0.05 is considered statistically significant.

Results

A total of 438 out of 445 respondents completed the questionnaires; giving a response rate of 98.4%. Table 2 summarised the demographic profile of the respondents in this study.

As shown in Table 3, the most used method of disposal of unwanted medications reported was throwing away unused and unwanted medications with household garbage, followed by returning to pharmacy or doctor, flushing medications down the toilet or sink and storing the medications in the house. Of the 35.1% (n = 154) of the respondents who reported that they returned the unwanted or unused medications to the pharmacy or doctor, more than 90% (n = 149) of them believed that their disposal practice was acceptable. About 50% of the respondents reported that their methods of disposing either via throwing with household garbage, flushing down the toilet or sink or storing the medications in the house was acceptable. The percentage of the respondents who knew and who did not know the existence of the drop-off box located at the pharmacy in public hospital were similar too. Availability of time, which was the most common reason for not being able to return to pharmacy or doctor, followed by being not convenient or a bother, out-of-the-way location and unavailable public or private transport or limited parking are depicted in Figure 1.

Table 1: Questions and response options for disposal practices of unused and unwanted medications questionnaire



	Question

	Response options




	1. Have you ever received any information about how to dispose unused and unwanted medications?

	Yes or No



	2. How do you get rid of or dispose of unused and unwanted medications?

	a. Throw away unused and unwanted medications in household garbage

b. Flush unused and unwanted medications down the toilet or sink

c. Give unused and unwanted medications to friends or family who would use them

d. Return unused and unwanted medications to a pharmacy or doctor

e. Burn or bury unused and unwanted medications

f. Store the unused and unwanted medications in the house




	3. Do you think your method of medications disposal is acceptable?

	Yes or No or Unsure



	4. Do you know there is a drop-off box for unused and unwanted medications located at pharmacy in every public hospital?

	Yes or No



	5. How willing would you be to return the unused and unwanted medications to the pharmacy in public hospital for disposal?

	a. Very willing

b. Somewhat willing

c. Neither willing nor unwilling (proceed to Question 6)

d. Somewhat unwilling (proceed to Question 6)

e. Very unwilling (proceed to Question 6)




	6. Can you tell me what is your main reason for your unwillingness to do so?

	a. Potential re-use by others

b. Not convenient/A bother

c. Availability of time

d. Transport/Parking

e. Location

f. No Specific reason





Table 4 shows that a significant difference was noted among the respondents with tertiary education not returning the medication to pharmacy or doctor as compared to those respondent without tertiary education (22.8% versus 42.0 %, p = 0.004). About 65.6% of the respondent with information on medication disposal were significantly more willing to return the medication to pharmacy or doctor at the assigned location as compared to those who are without knowledge (29.2% versus 6.0%, p < 0.001). Similarly, the respondents with information on medication disposal and those who knew the existence of the drop-off box at the pharmacy was significantly more willing to return the medication to the assigned location as compared to those who are without information (34.7 % versus 20.1%, p < 0.001).

Table 2: Demographic data of respondents



	Variable
	Number (%)




	Gender
	



	Male

	144 (32.9)




	Female

	294 (67.1)




	Age
	



	18–39

	282 (64.4)




	40–49

	70 (16.0)




	50–59

	46 (10.5)




	≥ 60

	40 (9.1)




	Race
	



	Malay

	263 (60.0)




	Chinese

	100 (22.8)




	Indian

	61 (14.0)




	Others

	14 (3.2)




	Education Level
	



	Primary

	38 (8.7)




	Secondary

	224 (51.1)




	Tertiary

	176 (40.2)





[image: art]

Figure 1: Reasons for being not able to return unused and unwanted medications to pharmacy or doctor.



Discussions

The study showed that less than 50% of the respondents were having information on safe medication disposal. However, 65.6% of them were significantly more willing to return the medication to pharmacy or doctor at the assigned location as compared to those who are without knowledge. This finding indicated that there is a clear need to create public awareness about issues on safe medication disposal of unused and unwanted medication. Public education materials consisting of information on disposal options, risks posed by unwanted medicine disposal, studies where pharmaceutical chemicals have been detected in the environment, and the various pathways by which these substances enter the environment should be provided or circulated so as to raise awareness as well as to promote action.


Table 3: Respondents’ feedback on disposal practices of unused and unwanted medications questionnaire



	Variable

	Number (%)




	Had ever received information on disposal of unused and unwanted information (n = 438)
	



	Yes

	195 (44.5)




	No

	243 (55.5)




	Method of disposal (n = 438)
	



	Throwing in household garbage

	168 (38.3)




	Flushing down the toilet or sink

	48 (11.0)




	Giving to friends or family who would use them

	16 (3.7)




	Returning to a pharmacy or doctor

	154 (35.1)




	Burning or burying

	9 (2.1)




	Storing in the house

	43 (9.8)




	Views on acceptability of medication disposal (n = 438)
	



	Throwing in household garbage (n = 168)
	



	Yes

	81 (18.5)




	No

	40 (9.1)




	Unsure

	47 (10.7)




	Flushing down the toilet or sink (n = 48)
	



	Yes

	25 (5.7)




	No

	16 (3.6)




	Unsure

	7 (1.6)




	Giving to friends or family who would use them (n = 16)
	



	Yes

	8 (1.9)




	No

	6 (1.4)




	Unsure

	2 (0.4)




	Returning to a pharmacy or doctor (n = 154)
	



	Yes

	149 (34.1)




	No

	3 (0.7)




	Unsure

	2 (0.4)




	Burning or burying (n = 9)
	



	Yes

	4 (1.0)




	No

	2 (0.4)




	Unsure

	3 (0.7)




	Storing in the house (n = 43)
	



	Yes

	18 (4.1)




	No

	18 (4.1)




	Unsure

	7(1.6)




	Awareness of the existence of drop off box for unused and unwanted medications at pharmacy in public hospital (n = 438)
	



	Yes

	220 (50.2)




	No

	218 (49.8)




	Willingness to return unused and unwanted medication at the assigned drop off box at pharmacy in public hospital (n = 438)
	



	Yes

	240 (54.8)




	No

	116 (26.5)




	Unsure

	82 (18.7)





Table 4: Respondents’ who had returned medications to pharmacy or doctor



	Variable

	Number (%)




	Yes

	No

	p-value




	Percentage of respondents who had returned medications to pharmacy/doctor (n = 438)
	
	
	



	Gender
	
	
	



	Male

	93 (21.2)

	51 (11.7)

	0.93




	Female

	191 (43.6)

	103 (23.6)

	



	Age (years)
	
	
	



	< 40

	91 (20.8)

	191 (43.6)

	0.09




	≥40

	63 (14.4)

	93 (21.2)

	



	Education Level
	
	
	



	Non Tertiary

	78 (17.8)

	184 (42.0)

	0.004




	Tertiary

	76 (17.4)

	100 (22.8)

	



	Information on medication disposal method (n = 438)
	
	
	



	Yes

	128 (29.2)

	67 (15.3)

	< 0.001




	No

	26 (6.0)

	217 (49.5)

	



	Willingness to return unused and unwanted medications of respondents who know the existence of drop-off box allocated at public pharmacy
	
	
	



	Willing

	152 (34.7)

	88 (20.1)

	< 0.001




	Unwilling & Unsure

	68 (15.5)

	130 (29.7)

	




The most common methods of disposal of unwanted medications reported in this study was throwing away unused and unwanted medications with household garbage followed by returning to pharmacy or doctor, flushing medications down the toilet or sink, storing the medications in the house, giving to friends or family member who would use them and lastly burning or burying them. Majority of the respondents did not practise appropriate medication disposal methods. Most of the unused and unwanted medications were thrown into garbage or flushed down the toilet or rinsed down the sink which seems to be the easiest and most favoured way of disposal. Similar findings were reported by Dr. Linda Owens and Dr. Sowmya Anand (18), and Gupta Dharmender et al. (20), where throwing out in the trash is the most typical disposal method. Likewise, the survey conducted by Seehusen and Edwards (17) revealed that more than 35% of respondents believed that it was acceptable to flush medications down the toilet and 21% thought it acceptable to rinse them down the sink.

In this study, those with tertiary education were found to be more likely to return unwanted medications to the pharmacy or healthcare professional as compared to those with lower education. However, in one of the studies conducted in Kuwait revealed that disposal practice may not be associated with educational status. It was reported that 62% of the study sample were university graduates or had some form of tertiary education but 97% of the study participants stated they would dispose of their unwanted medications in the garbage (21). However, both with and without tertiary education had similar main reasons for their unwillingness for not returning to pharmacy or doctor; time constraint followed by being an inconvenience or a bother. This could be due to the fact that for most people the most straight forward and least time consuming approach is to discard the unused and unwanted medicine either in the trash or sewer system. This finding strongly implied that they might not be aware that these methods of medications disposal could cause much harm to the environment which are preventable source of such pollution.

Another possibility other than the three main reasons identified for unwillingness as mentioned could be linked to the location of the medication drop box at the nearest public pharmacy which may not be the most convenient opportunities for the public to dispose of unused medications. It was found that programs that provide continuous convenient medications drop-off locations at community pharmacies, health department clinics, fire or police departments not only benefit patients who wish to dispose their medications but also allow nursing homes and public health departments to dispose their medications properly (22).

About 50% of the respondents knew about the medication take back program. A very encouraging finding was about 70% of them was found to be significantly more likely to return the medication in the drop-off box allocated at the pharmacy premise. To ensure a successful our pharmacy medication take back program, Return Your Medicines Programme, pharmacists have to play active role to make known or broadcast the importance of this program. Suggestion to enhance this program include other periodic collection program such as periodic drop off days or single day collection day which can be coincided or coordinated with events or occasions like during “Know Your Medication Campaign” or “Earth Day”. Such events can also be held at other convenient locations or sites other than pharmacy in public hospitals which can be made available to the public for household medications too. The primary focus of this program should be on disposing of unused medications rather than addressing the source of accumulation as to further encourage returning them. It should also be provided during hours when people are likely to be able to come such as before or after typical working hours or on weekends. Beside the pharmacy take back program, the efforts of other health care professionals are also essential in helping to reduce water contamination with pharmaceuticals. Physicians, medical officers, nurses and dentists can also educate their patients and be more mindful about overprescribing medications. Furthermore, reducing the amount of medications that become waste in the first place is an important step in reducing risks to health and environment. Also health care providers can also provide education and assist in developing policies and procedures regarding proper medication disposal (23).

Conclusion

Pharmacists have to be forefront by being proactive in promoting safe medication disposal which can make a difference regarding an issue that affects both public health and the environment. Also, pharmacists need to equip themselves with current, complete, and accurate knowledge of proper medication disposal as counselling patients on the correct ways to dispose of their medications can make a difference in their beliefs and behaviours.

Limitations

In this study, the respondents are required to select only one response from the box of options for each question in the questionnaire which best express their opinions or views even though they might have more than one responses. Another limitation is that this study did not include methods of disposal for medication dosage form. A few studies have reported medication dosage form have an influence on patients’ disposal methods where liquids were predominantly poured down the sink or flushed down the toilet while tablet/capsules and ointment/creams via household garbage (19, 24).
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ABSTRACT

Introduction: The academic life of medical students can be considered as psychological toxic. About half of United States medical students experience burnout and more than 25% experience depression. This study aimed to determine the prevalence of burnout among medical students in a Malaysian medical school and its associated factors. Methods: This is a cross sectional study of 452 medical students from Universiti Sains Malaysia (USM). Copenhagen Burnout Inventory was distributed via Google Forms through Facebook Messenger. Ethical approval was obtained from the Human Research Ethics Committee USM. Data were collected via Google Sheets. Each respondent only submitted one Google Form as no resubmission link was provided once completed Google Form was submitted. Result: The prevalence of burnout among USM medical students was 67.9%. Personal burnout was the highest (81.6%), followed by work-related burnout (73.7%) and client-related burnout (68.6%). The analysis showed that regardless of year of study, gender and ethnicity (all P > 0.05), USM medical students were vulnerable to burnout. Conclusion: The prevalence of burnout among USM medical students was high and the most prevalent type of burnout was personal burnout. Therefore, burnout among medical students should be a concern and must be addressed to prevent subsequent unwanted consequences.

Keywords: Burnout, Malaysia, Medical students, Student wellbeing, Higher education

Introduction

In the historical development of the burnout concept, and also with a recent definition by one of the leading researchers in the field, Schaufeli; in 2001, burnout was defined as “a state of physical, emotional and mental exhaustion that results from long-term involvement in work situations that are emotionally demanding” (1). Interestingly, this definition is almost identical to the definition by Pines and Aronson from 1988 which defined burnout as “a state of physical and emotional exhaustion caused by long-term involvement in situations that are emotionally demanding” (2). Also Shirom (3), another central figure in burnout research, emphasised that fatigue and exhaustion should be considered the central features of the concept, which stated that “Specifically, burnout refers to a combination of physical fatigue, emotional exhaustion, and cognitive weariness” (3–5).

Burnout is characterised by three features that include emotional exhaustion, depersonalisation and reduced professional efficacy (6). Emotional exhaustion is manifested by emotional depletion from being overworked, depersonalisation is a sense of being unfeeling towards patients or peers (often negative, callous and detached responses), and reduced professional efficacy, a domain specific to human services industry, is a reduced sense of competence or achievement in one’s work.

The academic life of medical students can be considered as psychologically toxic and the major source of stress was related to the academic requirements (7–10). This is evidenced by a recent meta-analysis which revealed a high prevalence of depression among medical students across the globe – the estimated prevalence was 28.0% (24.2%–32.1%) (11). In contrast, prior to entry into medical school, the prevalence of depression among these prospective medical students was only between 1.4% and 1.8% (8, 12). In addition, more than half of students in United States medical schools reported burnout (13, 14). In a recent review, 35%–45% of medical students had high emotional exhaustion, 26%–38% had high depersonalisation and 45%–56% had symptoms suggestive of burnout (10). Since burnout can be considered as the stage before depression, therefore we hypothesised that the prevalence of burnout amongst medical students would be high.

Copenhagen Burnout Inventory (CBI), is a new tool measuring burnout in term of fatigue and exhaustion (5). It comprises three sub-dimensions that are – personal burnout, work-related burnout, and client-related burnout.

Personal burnout refers to degree of physical and psychological fatigue and exhaustion experienced by the person. The personal burnout scale was intentionally created to be sensitive at the negative end, for example, among persons with a relatively high level of fatigue or exhaustion. The personal burnout scale was also created to compare individuals regardless of occupational status (e.g. young people, unemployed, early retired and pensioners). However, no attempt was made to distinguish between physical and psychological fatigue and exhaustion. Work-related burnout refers to degree of physical and psychological fatigue and exhaustion that is perceived by the person as related to his or her work. Hence, the work-related burnout scale focus on burnout symptoms related to attributes of his or her work. However, no intention was made to assess the cause of work-related burnout because people may attribute their symptoms to their work without any valid scientific reasons. The work-related burnout scale enables one to identify persons who are tired but attributed his/her fatigue to non-work factors like health problems or family demands. Client-related burnout refers to degree of physical and psychological fatigue and exhaustion that is perceived by the person as related to his or her work with clients. The clients is a broad concept covering terms such as patients, inmates, children, students, residents, etc.; hence, when CBI is used in practice, the term appropriate to the specific group of respondents is used (5). This client-related burnout scale is intended to assess the degree to which people see a connection between their fatigue and their people-centred work.

Based on an analysis on the baseline and follow-up from an on-going prospective study of burnout in employees in the human service sector (Also known as the PUMA Study [Project on Burnout, Motivation and Job Satisfaction]), it shows that CBI scales have high internal reliability and high face validity; as the questions are easy to understand and answer (5). The CBI has also been translated into a number of languages (namely English, Mandarin, Cantonese, Japanese, Swedish, Finnish, French and Slovenian) and is currently being used in many countries (5). From a scientific point of view, the CBI is freely available in the public domain with its open access, unlike the Maslach Burnout Inventory-General Survey which is copyrighted/distributed by a commercial publisher (6). Hence CBI is suitable for student’s research due to its accessibility. Also, besides assessing the personal aspect of exhaustion, CBI also assesses the work and client related aspect of burnout. This serves as an advantage over Maslach Burnout Inventory-General Survey which only emphasised more onto the emotional aspect of exhaustion (6).

The study aimed to determine the prevalence of burnout and its associated factors among medical students in a Malaysian public medical school through the use of CBI.

Methods

Participants

A cross-sectional study was conducted on the first to fifth year medical students at the School of Medical Sciences, Universiti Sains Malaysia. Inclusion criteria were Malaysian medical students aged 18 years old and above. They were proficient in English and agreed to participate in the study. Exclusion criteria were non-Malaysian medical students, students who did not give their consents and students who were not proficient in English.

Eligible participants were provided with an information sheet that contained relevant details of the study and informed consent was obtained. Following this, demographic details of participants were recorded.

Ethical Approval

Ethical approval was obtained from the Human Research Ethics Committee Universiti Sains Malaysia (HREC).

Materials

Copenhagen Burnout Inventory (CBI) questionnaires were used to carry out the study. A total number of 452 respondents had participated in the study.

For CBI, there are primarily three domains, which include personal burnout, work-related burnout as well as client-related burnout. Two types of Likerts scale are used. The questions on personal burnout were formulated in a way so that all human beings can answer them (a truly generic scale). The work-related burnout questions assume that the respondent has paid work of some kind. Finally, the client-related burnout questions include the term “client” (or a similar term when appropriate such as patient, students, inmate, etc. (5). There are 12 questions were rated by the Likerts scale ranged from “Always [0]”, “Often [1]”, “Sometimes [2]”, “Seldom [3]”, “Never/Almost never [4]”; while there are 7 questions were rated by the Likerts scale ranged from “To a very high degree [0]”, “To a high degree [1]”, “Somewhat [2]”, “To a low degree [3]”, “To a very low degree [4]”. Reverse scoring was applied in positively worded items. High scores indicated high level of burnout. Mean score was used for interpretation purposes where by a mean score of two or more signified significant burnout.

Study Procedure

Participants were approached individually via Facebook Messenger through their Facebook account. The data were collected through an online questionnaire developed using Google Forms. The questionnaire was distributed to medical students. They received an informed consent form reassuring them about anonymity, confidentiality, and that published results were solely scientific purpose. Due to the use of online link, all the attempted questionnaires were completed by the participants.

Data and Statistical Analysis

The statistical analysis was carried out with help of Statistical Package for Social Sciences Software Version 22 (SPSS 22) (IBM Corporation, Armonk, New York, USA). Continuous data were reported as mean and standard deviation. Categorical data were reported as frequency and percentage. Prevalence was calculated using Chi-Square test with the formula X/n, where “X” signifies the number of participants who reported significant burnout, and “n” is the total number of participants in this study.


All descriptive and inferential statistics were generated using SPSS 22. Descriptive statistics were computed to compare the demographical distribution of medical students with regards to the prevalence of significant burnout and its associated factors. Inferential statistics were used to test and estimates relationships between factors and categorical outcome by Chi-Square test. Pearson’s Chi-Square to test association between prevalence of burnout and factors (i.e. year of study, gender and ethnic group).

Result

Out of 810 students, 452 responded the online survey, giving to a 55.8% response rate (Table 1). The highest response rate was 79.3% from first year medical students and the lowest response rate was 45.8% from third year medical students. According to the socio-demographic background of the respondents, 63.1% were females and 43.1% were Malays (Table 2).

Out of 452, 307 (67.9%) medical students experienced burnout. Personal burnout was the highest (81.6%), followed by work-related burnout (73.7%) and client-related burnout (68.6%) (Figure 1).

Generally, the percentage of burnout across all years of study was between 63.5% and 73.9% (Figure 2). Among the three domains of burnout, more than 78.0% of medical students experienced personal burnout. Analysis showed no significant association between prevalence of burnout and respective year of study (P = 0.573).

With regards to gender, a slightly higher number of female medical students reported burnout (68.10%) as compared to male medical students (67.7%) (Figure 3). The most prevalent domain of burnout in both male and female students was personal burnout, with 81.8% of female and 81.40% of male medical students experienced personal burnout. Conversely, male students experienced the least work-related burnout (70.7%) and female students experienced the least client-related burnout (67.0%). Analysis showed no significant association between prevalence of burnout and gender (P = 0.930).

Table 1: Response rate from each year of study



	Year of study

	Respondents

	Response rate




	Year 1
(Total: 145 students)
	115

	79.3%




	Year 2
(Total: 143 students)
	85

	59.4%




	Year 3
(Total: 166 students)
	76

	45.8%




	Year 4
(Total: 181 students)
	88

	48.6%




	Year 5
(Total: 175 students)
	88

	50.3%




	Year 1–Year 5
(Total: 810 students)
	452

	55.8%





Table 2: Socio-demographic background of the participants across all years of study



	Variable

	n

	%




	Total participants
	452

	100




	Gender
	
	



	Male

	167

	36.9




	Female

	285

	63.1




	Ethnicity
	
	



	Malay

	195

	43.1




	Chinese

	174

	38.5




	Indian

	66

	14.6




	Others

	17

	3.8




	Year of study
	
	



	1st Year MD

	115

	25.4




	2nd Year MD

	85

	18.8




	3rd Year MD

	76

	16.8




	4th Year MD

	88

	19.5




	5th Year MD

	88

	19.5





With regard to ethnic group, overall burnout was higher among the Malays (68.7%) as compared to the non-Malay (67.3%) students (Figure 4). Among the three domains of burnout, personal burnout was the most prevalent for Malays (81%) and also the non-Malay (82.1%) medical students. Whereas, client related burnout was the least experienced burnout i.e. 65.6% of Malays and 70.8% non-Malay medical students. Analysis showed no significant association between ethnic group and prevalence of burnout (P = 0.752).
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Figure 1: Prevalence of significant burnout and its domain among USM medical students based on CBI.



Discussion

This study revealed that the prevalence of burnout among USM medical students was high i.e. more than 50%. This result is consistent with the previous finding that reported more than half of the medical students experienced burnout (10, 14–16). Interestingly, regardless of gender, ethnic group, and year of study, medical students were equally vulnerable to experience burnout, indicating that medical schools’ administrator should start looking at this as an area of concern which likely need immediate intervention.

About 67.9% of USM medical students experienced burnout and the figure is higher than Pakistani medical students (i.e. 35.9%) as measured by the same burnout inventory (17). In addition, this study found that personal burnout was the most prevalent (i.e. more than 80%), indicating students experienced high depersonalisation symptoms. A recent review on burnout among US medical students reported a lower level of depersonalisation ranged from 26% to 38% (10), however, the burnout was measured by Maslach Burnout Inventory. These facts suggest that the burnout experienced by USM medical students is alarmingly higher than other medical students, and therefore immediate measures should be introduced because a special intervention program was shown to have beneficial effect on the medical students’ psychological health (18).
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Figure 2: Prevalence of significant burnout among USM medical students in each year of study based on CBI (Client-Related: X2 = 4.101, p-value = 0.393; Work-Related: X2 = 5.690, p-value = 0.224; Personal: X2 = 2.041, p-value = 0.728; Overall: X2 = 2.913, p-value= 0.573).



The prevalence of burnout was highest in Year 4 medical students, especially personal and work-related burnout. In USM medical school setting, Year 4 is the transition period from pre-clinical years to clinical years and therefore it requires them to adapt quickly in a new learning environment but this can cause unwanted stress (7). In addition, the patient-centered approach of learning (i.e. ward works and on-calls) will add more stress on them that lead to personal burnout and work-related burnout. This finding is similar to a previous study that reported senior medical students at Year 4 and Year 5 experienced more stresses than other years (19).
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Figure 3: Prevalence of significant burnout among different gender of USM medical students based on CBI (Client-Related: X2 = 0.879, p-value = 0.349; Work-Related: X2 = 1.240, p-value = 0.265; Personal: X2 = 0.007, p-value = 0.933; Overall: X2 = 0.008, p-value = 0.930).



Apart of that, the prevalence of client-related burnout was highest in Year 1 medical students followed closely by Year 5 students. In this context, clients were referred to the person to whom the respondents spent most of their time with during the academic session, for example lecturers, patients and friends. The client-related burnout among Year 1 medical students could be a result of having difficulties in adapting to lecturers’ teaching style which was different from that of their pre-university institution. In addition, there was likely inadequate academic assistance from their seniors in view of the newly-implemented curriculum. Perhaps, special intervention programs could be arranged to address the client-related burnout through educational strategies (10) such as the DEAL-based program that was reported to improve psychological health of medical students (18, 20, 21). Besides, it is worth noting that, although not statistically significant, a higher number of female medical students reported burnout (68.10%) than male medical students (67.7%). This finding is comparable with a study that found approximately 50% of female and 33% of male medical students experienced psychological stress (22). This finding indicates that the educational strategies should be designed to address different gender needs.
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Figure 4: Prevalence of significant burnout among different ethnicity of USM medical students based on CBI (Client-related: X2 = 1.379, p-value = 0.240; Work-Related: X2 = 0.083, p-value = 0.773; Personal: X2 = 0.086, p-value = 0.770; Overall: X2 = 0.100, p-value = 0.752).




To shed some light on burnout among medical students, several explanations might be offered based on the coping reservoir model that is useful to describe coping capabilities and subsequent well-being of medical student (23). The model describes two main factors that contribute to wellbeing or burnout that include depleting factors (i.e. negative input such as stress, internal conflicts, and time and energy demands) and replenishing factors (i.e. positive factors such as psychosocial support, healthy activities, intellectual stimulation and mentorship) (23). According to this model, burnout occurs when the depleting factors are more than the replenishing factors. Therefore, based on this model, the best way to address burnout is to design an educational program that is able to increase replenishing factors and to reduce depleting factors.

According to a multi-institutional study done in the United States on burnout and suicidal ideation among medical students (15), burnout demonstrated a strong dose-response relationship with suicidal ideation. This association also satisfied both the temporality requirement (burnout preceded suicidal ideation) and the criteria for reversibility (risk for suicidal ideation returned to baseline with recovery from burnout). Hence establishes an association between burnout and suicidal ideation among medical students. Suicide is at the extreme end of the personal distress continuum, and it is critical for medical schools to identify students at greatest risk for suicide in the hope of intervening before a tragic outcome.

The study had a few limitations, which should be considered in future research. Firstly, our response rate was only 55.80%, one would hypothesise that distressed students may be less motivated to fill out a survey or that they would be more likely to participate because the topic is relevant to them. Hence, selection bias is a possibility. Furthermore, this study was conducted in only one medical school, thus further researches should use a multi-centric approach to study burnout phenomenon among medical students in Malaysia. Also, the cross-sectional design of this study limits deduction about causality and temporality.

Due to limited amount of prevalence studies of burnout among medical students; it is highly recommended that it should be conducted to assess burnout level of medical students since medicine is often considered as the toughest undergraduate course to pursue. Should the prevalence of burnout turn out high, then further investigations can be undertaken to determine the causative factors for the high burnout rate among medical students, hence early intervention can be introduced to prevent consequences of burnout.

Conclusion

The prevalence of burnout among USM medical students is high and the most prevalent type of burnout across all years of study is personal burnout. Regardless of gender, ethnicity and year of study, medical students are similarly vulnerable to experience burnout.

We believed that a significant proportion of these burnout students may be at risk of getting depression or even suicidal ideation later on but this needs further studies. For both mental and social well-being of future doctors, the problem of burnout should be a concern for the school administration.

Further studies are encouraged to venture into the causative factors that leads to the high prevalence of burnout among medical students.


Appendix A

Copenhagen Burnout Inventory (CBI)

1(a) How often do you feel tired?

(0) Always

(1) Often

(2) Sometimes

(3) Seldom

(4) Never/Almost never

1(b) How often are you physically exhausted?

(0) Always

(1) Often

(2) Sometimes

(3) Seldom

(4) Never/Almost never

1(c) How often are you emotionally exhausted?

(0) Always

(1) Often

(2) Sometimes

(3) Seldom

(4) Never/Almost never

1(d) How often do you think: “I can’t take it anymore”?

(0) Always

(1) Often

(2) Sometimes

(3) Seldom

(4) Never/Almost never

1(e) How often do you feel worn out?

(0) Always

(1) Often

(2) Sometimes

(3) Seldom

(4) Never/Almost never

1(f) How often do you feel weak and susceptible to illness?

(0) Always

(1) Often

(2) Sometimes

(3) Seldom

(4) Never/Almost never

2(a) Is your work emotionally exhausting?

(0) To a very high degree

(1) To a high degree

(2) Somewhat

(3) To a low degree

(4) To a very low degree

2(b) Do you feel burnt out because of your work?

(0) To a very high degree

(1) To a high degree

(2) Somewhat

(3) To a low degree

(4) To a very low degree


2(c) Does your work frustrate you?

(0) To a very high degree

(1) To a high degree

(2) Somewhat

(3) To a low degree

(4) To a very low degree

2(d) Do you feel worn out at the end of the working day?

(0) Always

(1) Often

(2) Sometimes

(3) Seldom

(4) Never/Almost never

2(e) Are you exhausted in the morning at the thought of another day at work?

(0) Always

(1) Often

(2) Sometimes

(3) Seldom

(4) Never/Almost never

2(f) Do you feel that every working hour is tiring for you?

(0) Always

(1) Often

(2) Sometimes

(3) Seldom

(4) Never/Almost never

2(g) Do you have enough energy for family and friends during leisure time?

(0) Always

(1) Often

(2) Sometimes

(3) Seldom

(4) Never/Almost never

3(a) Do you find it hard to work with clients?

(0) To a very high degree

(1) To a high degree

(2) Somewhat

(3) To a low degree

(4) To a very low degree

3(b) Do you find it frustrating to work with clients?

(0) To a very high degree

(1) To a high degree

(2) Somewhat

(3) To a low degree

(4) To a very low degree

3(c) Does it drain your energy to work with clients?

(0) To a very high degree

(1) To a high degree

(2) Somewhat

(3) To a low degree

(4) To a very low degree


3(d) Do you feel that you give more than you get back when you work with clients?

(0) To a very high degree

(1) To a high degree

(2) Somewhat

(3) To a low degree

(4) To a very low degree

3(e) Are you tired of working with clients?

(0) Always

(1) Often

(2) Sometimes

(3) Seldom

(4) Never/Almost never

3(f) Do you sometimes wonder how long you will be able to continue working with clients?

(0) Always

(1) Often

(2) Sometimes

(3) Seldom

(4) Never/Almost never
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ABSTRACT

Background: Due to cost containment considerations, it is common to have medical schools being located in buildings or campuses built for some other purposes. These buildings are converted into medical schools which often compromising the functional architectural aspects. Objectives: The paper examines, explores and proposes an architectural concept of a purpose-built medical school. The architectural design proposed is sensitive to the values and norms of many schools around the globe. Methods: An Internet search and personal communication were conducted, focusing on the concepts of the functionality of medical school. It emphasises on general design of the main building, keeping in mind the various kinds of teaching, learning and assessment activities. We examined lecture hall, pre-clinical laboratory, skill laboratory, general facilities of Objective Structured Practical Examination (OSPE) and Objective Structured Clinical Examination (OSCE). Results: We present hypothetical structural designs based on built-functions concepts. For example, for the better vision of students around a demonstration table, an inclined floor surface is proposed. The concept is as illustrated by anatomy dissection area built inclined upward from the cadaver table. It inevitably provides a better visual access to the students around the table. Other teaching and learning areas are also illustrated wherever appropriate in the text. Conclusion: The paper is hypothetical and explores innovative structural designs of modern medical schools. While most are built to meet the demands of current technology, it cannot however completely replace face-to-face teaching and learning processes. Research in architectural designs of education buildings and facilities may be further developed into a new research niche of medical education.
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Introduction

Technological advancement has enabled entrepreneurs, industrialists and educationists, to construct buildings of their choice, fulfilling the specific needs. Purpose-built structures enhance their management and hence productivity. In education, the combined articulated vision of the architects and teachers, on many occasions has created integrated teaching and learning solutions (1). Designing a medical school requires both the skill of arts and sciences. Medical school buildings cannot be built based on the principle of “one size fits all” or having shop lots converted into a medical campus. Many campuses are built on newly purchased lands, usually in the form of a series of independent rectangular buildings, and are named after famous medical and/or national personalities. Aesthetic considerations often over-ride teaching and learning activities.

Accreditation of medical undergraduate programme requires structured teaching and learning components including curriculum, faculty and physical facilities such as lecture halls, laboratories, medical museum, clinical skill suits and teaching hospitals. There are collateral facilities and structures within the medical campus which are part and parcel of the smooth delivery of the curriculum and contribute towards the effectiveness of teaching and learning activities, but are never discussed or highlighted. There are many medical school buildings which have different sections built in isolation without being interlinked. It hinders the smooth teaching, learning and assessment activities.

This paper proposes an educational and architectural concept of a purpose-built medical school. The design focuses on curriculum delivery, learning and assessment. It emphasises on a faculty and student-friendly environment.

Method

The purpose built medical school is termed as “FAST” Medical School. The FAST concept focuses on the Faculty block (F), Assessment block (A), Student affairs block (S), and Teaching block (T) (Figure 1).
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Figure 1: FAST Medical School.

Note: FAST Medical School consists of Faculty (F), Assessment (A), Student (S), and Teaching (T) blocks. The T and A blocks face each other and more likely linked at 1st or 2nd floor via a bridge (not shown in the Figure 1). The Block T is associated with curriculum delivery methods (360 degree lecture halls, practical labs etc. The Block A has separate Objective Structured Practical Examination (OSPE)/Objective Structured Clinical Examination (OSCE) halls.



The teaching (T) and assessment block (A) are the pillars of FAST concept. Buildings may be joined at one tail or they could be parallel to each other. In cities where land is scarce, we suggest that the teaching and assessment blocks are built in a vertical multi-storeyed fashion and later extended horizontally according to the dictates of future needs.

The multi-storeyed teaching and assessment blocks include dissection hall, basic science laboratories, clinical skills labs, lecture halls, Problem based learning (PBL) rooms and library. Among these, the dissection hall, basic science lab, clinical skills lab, lecture hall have issues with on-going traditional infrastructure. In many medical schools, students having short or medium heights struggle for a clearer view during an on-going demonstration of dissection, in a hall with flat floor. Similar situation exists in the clinical skills labs and practical labs.

Highlights of FAST Medical School

Teaching (T) Block

The Dissection Hall

The dissection hall of FAST medical school is innovative; the floor rises gradually from the dissection table in the centre. The elevated floor enables the students to have a clear view of the cadaver (Figure 2a). The dissection hall is also made more user-friendly by having separate student observation area equipped with glass wall between them and the cadaver and equipped with IT facilities. This would allow students to observe the demonstration without having to smell formalin, while watching the dissection process on LCD screen (Figure 2b).

Pre-Clinical Laboratories

Pre-clinical laboratories serve for the practical sessions of pathology, microbiology, physiology, pharmacology and biochemistry. Many laboratories are not teacher-friendly and teachers often find it difficult to observe students while they are performing practical work. There are issues owing to the distance between teachers and students and having tables on flat floors of the labs. Instead of using traditional rectangular labs having flat floor surfaces, a FAST medical school has a 360 degree layout for the work stations.
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Figure 2a: Anatomy dissection hall.

Note: The floor of the dissection hall is NOT flat. It rises gradually from the cadaver table. Thus students can see clearly the cadaver due to their higher elevated position in respect of cadaver table.
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Figure 2b: Anatomy dissection hall with glass window.

Note: Dissection hall of FAST medical school is user friendly by having separate “cadaver” and student observation area equipped with glass wall and IT facilities. It provides students to observe the demonstration without having smell of formalin and comfortably watching the process on LCD screen.



The working stations are arranged in 360 degree (circular). Having circle-shaped arrangement provides more space for students and brings students closer to their instructor. Projectors hang at head levels. The advantage is that instructors perform the experiment in the centre of the lab, which is easily visible directly and via LCD projectors. The other option is to divide the Pre-clinical lab into two sections; a demonstration area and the other as practice area (Figure 3a). Demonstration area is kept 30 degrees higher than the practice area. This will facilitate the teacher to have better observation of the students’ practical work (Figure 3b).

Clinical Skill Laboratories

Clinical skill laboratories are divided into surgical-based and medical-based. The purpose is to provide pre-clinical psychomotor training on simulated scenarios. Such skills labs could also be used in clinical years to enhance and strengthen the psychomotor training of students.

Lecture Hall

Lecture hall has an inverse relationship with the class size and learning outcomes. Teachers in large classrooms have difficulty in getting to know their students, have minimal eye contact with them and often unable to understand their learning needs. All of these factors adversely affect students’ performance (2).

The fundamental issue in most medical schools is of creating small-sized class of 200–250 students in a traditional lecture hall. In small-sized classroom such, a backbencher is 20–30 meters away from the lecturer. In order to bring the student closer to the teacher, a 360 degree lecture hall is proposed (3). In fact it is a circular flipped traditional lecture hall. The lecture hall would have four to six concave screens where the distance between the screen and the farthest viewer is not more than four times the screen width. Distance between the first row of seats and the screen is not less than twice the screen width (4). In the middle of the lecture hall there is the station called as Source of Information (SOI). SOI is equipped with a round desk, microphone and other electronic devices. A key feature of SOI station is that it is fairly mobile, moving at a comfortable speed of around 0.025km/hr. and hence the teacher is able to see the students most of the time. In addition, counselling and e-library rooms are available close to the lecture hall. Students may use these as meeting place with their lecturers, or as resource centre.
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Figure 3a: Skill/Pre-clinical lab.

Note: The working stations of preclinical lab are arranged in 360 degree (circular) rather than rectangle shaped in FAST medical school. Having circle shape arrangement provides more space for students, and brings students closer to instructor. Projectors (not shown here) hang at head levels. The experiment performed by lecturer is visible to all students via LCD projectors.
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Figure 3b: Pre-clinical lab/skill lab.

Note: Pre-clinical lab/skill lab is divided into two sections; one demonstration area and a second practice area. Demonstration area is at a higher position (elevated at 30 degree in respect to practice area) to facilitate the observation of students’ practical work.




Problem Based Learning (PBL) Rooms

Problem based learning (PBL) rooms are of three kinds in FAST medical school. These are PBL rooms for the 1st year, 2nd year, and the clinical years. Most medical schools have 50–60 PBL rooms; PBL sessions usually run simultaneously for different batches of students. In FAST PBL rooms, lecturers may or may not be with the students during PBL sessions; from Year 2 onwards, teachers use CCTV to monitor discussions of students. This method boosts students’ confidence and help develops their communication skills. PBL room of clinical students are similar to the above but equipped with more electronic clinical resources and manikins, helping students build their clinical skills. PBL rooms could also be used for viva exam purposes.

Assessment (A) Block

The main components of “A” block are “Objective Structured Clinical/Practical Examination (OSCE/OSPE) halls”, viva rooms, examination hall (written assessment), and answer script marking hall. The block has the car park in its basement which is strictly reserved for the academic/examination staff and students during the exam days. In many medical schools, car parking is a big problem especially those medical schools which are located in the densely populated big cities. In FAST medical school, having a car park in the same building would facilitate the assessment process and help to reduce the element of stress especially to students. This would provide a facility to park their vehicles at the same building where they are supposed to go for examination.

Objective Structured Clinical Examination (OSCE) Hall

Clinical assessment area has two OSCE halls and three quarantine rooms. The sequence of OSCE halls is shown Figure 4a. The architectural rule is two OSCE and three quarantine rooms (O2Q3). If the cohort is of ≥ 200 students, having two sets of them could be an option either on the same floor or two consecutive floors. The layout of OSCE hall with 24 rooms per (medical or surgical base) hall is shown in Figure 4b. The hall could be rectangular in shape. Ten rooms (five pairs) each on the north and south sides and four rooms (two rooms each in the east and west sides) would be furnished. Each OSCE hall could be divided horizontally by installing a partition/wall of such dimensions that the connection between different sides remains open. Putting a wall in the middle would provide additional space to accommodate more students in the OSCE (Figure 4b). The wall itself can be used during OSCE for unmanned stations e.g., putting a radiograph or heart sounds on the computer or a specimen to be displayed.
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Figure 4a: O2Q3 Model for Objective Structured Clinical Examination (OSCE).




OSCE rooms are used for assessment of clinical and soft skills. They must be sound proof and equipped with audio and video systems to facilitate the recording of the students’ performance as well as examiners role. Purpose of recording students’ performance in OSCE would further provide to re-assess the marking scheme or if a student appeals against any marking mistakes/concerns, the recording could be used as evidence.

The items such as tables, chairs, basins and hospital beds are to be provided in each OSCE station/room. Any other specific item required in the surgical or medical discipline may be provided or furnished at the time of planning of construction of OSCE hall. The OSCE rooms are arranged in pairs with a 3–5 feet gap which could be used either preparatory station for the next station or rest station. For example, in primary care, usually one station is the preparatory station where instructions are displayed and after reading those instructions; students have to perform in the next station.

Quarantine halls must be sound proof so that students in OSCE area are not disturbed by the noise of the ones using the quarantine hall. The O2Q3 area, other than being sound proof, must also be well-lit and properly ventilated. Quarantine halls should have portable lockers/cupboards to secure students’ belongings (books, hand phones, lap tops, bags, notebooks, log books etc.) which students might bring as study aids before examination. After collecting students’ belongings in a portable locker/cupboards could be moved from pre-exam quarantine to post-exam quarantine hall and handed over to them once they have finished their OSCE. Each quarantine hall should have a separate exit leading to outside.
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Figure 4b: Sketch of Objective Structured Clinical Examination (OSCE) Hall.

Note: For clinical assessment in FAST medical school, there are two OSCE halls with three Quarantine rooms (O2Q3) as shown in Figure 4a. One OSCE hall accommodates surgical based OSCE stations and 2nd OSCE hall will have medical based OSCE stations. First students gather at Quarantine rooms located in the middle of two OSCE halls where they are given instructions about the OSCE and after that, students go to their respective hall. After finishing the OSCE, they are switched to other part of OSCE.




Each OSCE and Quarantine hall must have its independent washroom. Having this facility in O2Q3 setup would minimise the risk of mixing up of different sets of students hence the chances of academic misconduct are hindered.

Objective Structured Practical Examination (OSPE) Hall

The preferred location of OSPE hall is the first floor of assessment block. The rule is similar to OSCE i.e. two OSPE and three Quarantine halls (O2Q3) as shown in Figure 5a, which may be duplicated if the cohort is big as was mentioned for OSCE setup. OSPE stations could be arranged in a circular fashion or plus (+) shaped or S- shaped. It depends on decision of the planning committee. We suggest plus (+) -shaped arrangement of OSPE stations (Figure 5b). All requirements mentioned for OSCE hall would be maintained for OSPE hall.
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Figure 5a: O2Q3 Model for Objective Structured Practical Examination (OSPE)
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Figure 5b: Inside of OSPE Hall.

Note: An OSPE hall has station arrangement in plus shape which are separated from each other with 3-5 feet gap as shown above. The OSPE hall is connected with two Quarantine halls at its each side which are sketched in Figure 5a. Stations will be equipped with required exam items and separated from each other and numbered consecutively for OSPE.




However, in order to help assessment or teaching activities, OSCE and OSPE halls must be connected with the skills labs and pre-clinical laboratories respectively. Their physical connection would facilitate the provision of items which could be missing or get faulty and an immediate replacement is required. We suggest OSCE and OSPE, skill lab and pre-clinical laboratories are parallel to each other at the same level of the teaching blocks. Having a physical connection at the same level would facilitate an easier and faster transport of items between the blocks.

Examination Hall

We propose a rectangular examination hall having an area of 250 × 400 square feet. It is similar to the examination halls of most medical schools. In addition however, it contains cabins or lockers at each corner to keep the books, mobiles and other accessories of students.

A distinguished feature of the exam hall of FAST medical school is that it has three stage areas; the one in front is relatively high e.g., four feet and the other two are on each side but at the same level as the hall. From a higher place, invigilators could observe all the students easily as compared to walking in between the rows where the students are seated.

The hall is sound proof and facilities such as lighting, air conditioning, heating; ventilation and sound system are provided adequately. Time display is furnished in the front, middle area of the sidewalls and at the back, so that it’s equally visible from all directions. Washrooms (male and female) are located within the vicinity of the hall but separated and some distance away from the seating area. Other safety and security measures would also be in place.

Other than regular exit doors for students, there must be one exit for staff members involved in examination. This separate exit leads them to the elevators or stairs and would take them to the marking hall and examination paper printing hall, located just above the written examination hall. It would secure the integrity of answer scripts before and after the exam as well as during the process of their evaluation thus saving the hassles of any academic misconduct, loss of answer scripts or time.

Answer Script Marking and Paper Printing Block

This hall is just above the written examination hall and this facilitates the safety of examination related items. In most medical schools, there is no script marking room. Usually the answer scripts are marked by the lecturers in their office rooms. Sometimes students also visit them which make it relatively unsafe to keep the scripts in the lecturer’s office.

In FAST medical school, we suggest a dedicated area for script marking and paper printing. Only concerned lecturers and staff members are allowed to enter into this area. Answer script area would be furnished with lockers and other security items. It is suggested that this area is also furnished with result area and the storage facility for safekeeping of the answer script after results are declared.

Faculty (F) Block

It would have medical education hall, question vetting rooms, staff development halls, meeting rooms in addition to offices of the dean and deputy dean/head of departments and rooms (space) for lecturers, auditorium, cafeteria and prayer room. The ground floor of “F” block would accommodate main meeting room, auditorium and visiting professor rooms.

Vetting Rooms

It is one of the primary components of “F” block. It should be away from the staff area where students are not allowed to enter. It must be sound proof and isolated from teaching learning activities. We suggest 2–4 vetting rooms having a capacity to accommodate 5–8 people. It may be similar to small meeting room shown in the design. A small meeting room may be used for the purpose of vetting provided it’s away from student activity area.

Meeting Room

Main meeting room will have D-shaped seating arrangement, with a capacity to occupy 200–250 staff members. Seating arrangement would expand in stepladder pattern and every consecutive row will be 2–4 inches higher/wider/bigger from the respective row. The chairperson’s seat will be at the higher row making it easier to see all the participants. Projector screens would be installed at all four sides to display the agenda of the meeting.

The suggested design for medium-sized meeting room is to be in a wedge/triangular shape where base (broader part) heads towards is allocated for the chair person and all of those participating converge towards at the end. This enhances the vision of chairperson so that he/she could see all persons. This kind of meeting room is located near to the medical education unit and is feasible for interdepartmental meetings.

Medical Education Hall

Medical education hall can be divided into curriculum and related accreditation documents. Its location is near to the medium-sized meeting room. There are faculty development/training auditorium near this area.

Students (S) Block

All departments associated with students’ affairs are located in S block. It would include reception area, admission office, finance department, bank, marketing station, postal services, study lounge/library, locker rooms, restaurant and any other department required for the students for their teaching and learning activities.

In addition to the (building) of a medical school, other factors which play key role in enhancing the teaching and assessment of the students such as insulation from mechanical system noise, utility boxes, fire safety, accessibility routes, environmental issues, lighting, air conditioning, heating ventilation (especially in countries where there is long winter), telecommunication, audio-visual, technology, projection screens should be settled well and according to the specified standards and needs. Other than these, we suggest to have a guest house in FAST medical school which could accommodate 4–8 persons (external examiners for assessment during professional examinations). Many medical schools either do not invite or invite less numbers of external examiners because they have to bear their hotel accommodation expanses which are costly. Being located within the vicinity of medical school would make the assessment process easier, faster and cost effective.

Discussion

The physical environment significantly affects students’ achievements as indicated by Earthman (5). Students spend a significant time in their schools, and the environment inevitably influences their education. Student-friendly and agreeable designs of schools foster a sense of belonging to the community (5). There is a strong need to create school designs in such a way that students would like to go there and spend a considerable part of their day in a comfortable and enjoyable way. The pleasant feeling of going to the campus should be somewhat similar to the way cafes attract people, rather than the space being purely functional and methodical but not attractive. Decent infrastructures contribute significantly in the effective delivery of the curriculum. A direct relationship is found between architecture and ambiance of schools and the quality of teachers’ work. A friendly architecture has immediate and far reaching consequences on teachers’ ability to effectively and efficiently accomplish their daily activities. Higgins et al. (1) suggested that less attentive and less successful students were particularly affected by the desk type arrangement. Their on-task behaviour improved significantly when seated in rows instead of tables.

The medical schools for today and future require buildings to facilitate multidisciplinary instruction and interaction atmosphere. The altered architecture not only improves the academic, but also the social experience, which may play an important role in improving student retention rates. The future requirements and expectations reflect into creating structures for informal social and academic interaction. Sometimes medical school staff and students demand an architecture that reflects the pride and prestige of the institution and also fulfils the green standards of resource conservation (6). The healthcare architecture demands taking into consideration of both the construction and experience of buildings based on its purpose and everyday usage (7).

Well-designed lecture halls do not happen by chance. There is need of a positive and flexible attitude among the faculty members, especially those who are involved in the administrative matters as well, to foster the idea that making the lecture halls and laboratories more pleasant and student-friendly are the responsibility of everyone on board. U-shaped lecture hall is a minor variation of the traditional rectangular lecture halls. It provides the opportunity to majority of the students to face towards the instructor. In addition, it gives more space to the students in the middle of the hall to walk and come closer to the instructor if needed e.g., for discussion with instructor after the lecture. Semi D-shaped is another modified lecture hall and has been introduced currently in some medical schools. This design is an effort to bringing or providing maximum opportunity to students to be closer to the instructor. But what would happen if the cohort is composed of 250–300 students, which is a common scenario in many Asian medical schools. Many studies have proven that small-sized classes produce better results in terms of the academic achievements of students.

Many schools use clinical skill suites and pre-clinical laboratories as OSCE or OSPE centers respectively. They conduct classes in these laboratories and also conduct the examination in same area. During regular conduct of classes, items such as the specimens, instruments and manikins could be lost, damaged or become faulty. They need to be replaced or repaired but this process in many schools take a long time. As a result, during examination, the required items are not available because they are not repaired on time. We suggest in FAST medical school, each OSCE and OSPE hall must be equipped with items on which the students are supposed to be assessed. It means OSCE and OSPE halls must have separate set of items for assessment, which are also available to the clinical skills and pre-clinical laboratories at all times for teaching purposes.

Teaching learning experience can be expanded by having an open mind for innovations. The new ideas might be about improving the building styles and/or having access to better or upgraded technology. The goal is to make the educational experience more pleasant and meaningful for the students and faculty simultaneously. The University of Warwick has established an outreach centre known as the Leamington Spa Orthodontic Centre, seven miles from its main campus. This distant learning centre has a fully equipped lecture suite seating up to 30 students. All types of clinical procedures from the surgery or clinical skills laboratory will be delivered to the lecture theatre via camera/video link. The videoconferencing facility allows off site links to other similar facilities worldwide from The University of Warwick. This model can be applied not only to reach out to greater number of students in different parts of the world, but also is an example of how the established institutions may open up their doors to those who may not be able to physically join the course, just by getting more technically advanced and having small classrooms globally.

Medical literature has been documenting an increasing need for students to learn, practice and demonstrate competence in basic clinical knowledge and skills. The Louisiana State University Health Science Centers (LSUHSC), School of Medicine, New Orleans replaced its traditional course theme with the Science and Practice of Medicine (SPM) course. The main component of the SPM course was the establishment of Clinical Skills Lab (CSL). The LSU-New Orleans faculty accomplished this task by the construction of a state-of-the-art school-wide learning center in 2001. The purpose of having a new structure was not to replace the real interactions with patients or to achieve mastery of clinical skills and procedures. The main focus was to develop the students’ confidence in performing fundamental clinical skills starting from the first year until the completion of their course. This facilitated the students to get engaged in the acquisition of knowledge, technical and non-technical skills and professionalism from the beginning of medical school (8). The demands on professional practice and delivery of healthcare services are constantly changing dramatically. The high level of expectations from the professionals along with the increasing accreditation requirements will hold a strong grip on the way medical students, graduates, and other healthcare providers are educated and trained initially and throughout their careers. If the current situation does not allow for a bigger change, the management and faculty jointly may be able to suggest changes or improvements on a minor scale initially. Such small steps forward often pave way for more modern ways of improving the educational experience later on a larger scale.

Conclusion

The model described above is proposed and targeted at the management of upcoming medical schools. We do not mean to encourage that the existing medical schools be replaced by this type of arrangement. This paper suggests that the future medical schools and the certification boards may need to take into consideration of the architectural functionality of the building design in order to ensure its optimal usefulness and effectiveness in the process of academic delivery. The concept may be extended to other faculties as well e.g., schools for other health sciences, engineering school etc. Educational institutions need to have facilities which must accommodate smooth teaching, learning and assessment activities.
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ABSTRACT

The Delphi technique is a widely used and accepted method for gathering data from participants within domain of expertise. The objective of this study is to discuss the process of the three rounds Delphi technique in seeking a consensus of concept mapping structure and Multiple Choice Questions (MCQ) in Diabetic Mellitus subject. In the first, round, participants were given a structured questionnaire regarding item of concept mapping structure and MCQ in Diabetic Mellitus subject. The second were added mean and median value of round one. In the third round were add mean and median value of round two were added. Participants were asked to rate the categorised responses from Round 1 on a scale of 1 to 5, with 1 being “Very irrelevant” and 5 being “Very relevant”. This technique does not require participants to meet face-to-face, thereby making it useful to conduct surveys with qualified people over a wide geographic area. The feedback process allows and encourages the selected Delphi participants to reassess their initial judgements about the information provided in previous iterations. Data is then analysed to check for consistency of experts’ responses between rounds. Instrument developed from the Delphi technique research findings is also examined for validation from experts in educational medical health sciences on content and constructs validity. Analysis on the consensus of data from experts was based on median, inter quartile range and quartile deviation on Round 1, 2 and 3 data. Therefore, the Delphi technique is an appropriate method for identifying significant issues related with academic.

Keywords: Delphi technique, Concept mapping structure, MCQ (Multiple Choice Questions), Nursing students

Introduction

In the literature, Delphi has been applied in various fields such as program planning, needs assessment, policy determination, and resource utilisation. The Delphi technique was developed by the Rand Corporation in the 1950’s by Dalkey and Helmer (1). It is a method for the “systematic solicitation and collation of judgements on a particular topic through a set of carefully designed sequential questionnaires interspersed with summarised information and feedback of opinions derived from earlier responses” (2). Predicated on the rationale that, “two heads are better than one, or…more heads are better than one” (3). It is well suited as a method for consensus-building by using a series of questionnaires delivered using multiple iterations to collect data from a panel of selected subjects (1, 4, 5, 6, 7, 8). Members of the groups are selected because they are experts or they have relevant information.

Delbecq et al. (2) specifically indicate that the Delphi technique can be used for achieving the following objectives:


	To determine or develop a range of possible program alternatives;

	To explore or expose underlying assumptions or information leading to different judgements;

	To seek out information which may generate a consensus on the part of the respondent group;

	To correlate informed judgments on a topic spanning a wide range of disciplines, and;

	To educate the respondent group as to the diverse and interrelated aspects of the topic (p. 11).


How to Obtain Consensus in Concept Mapping by Using Delphi Technique

Delphi Process

The Delphi process can be continuously iterated until consensus is determined to have been achieved. In this cases, researcher use three round to validate concept maps structure and questionnaire. Three rounds Delphi can achieve group consensus on the issue or problem which are under consideration (2). Custer et al. (9) stated that the consensus or trends towards consensus were documented at the conclusion of Round 3. The three round surveys took place between two months and was conducted via emails and mail. A mail survey offers anonymity and access to widely dispersed samples, and affords respondents time to complete the questionnaire at their own pace (10).

Subject Selection of Experts

Experts are defined as persons who have knowledge and experience, and ability to influence policy (11). Delphi panelists are selected according to their subject matter expertise so that they can contribute to the topic (12). The criteria used to guide the selection of Delphi subjects, individuals are considered eligible to be invited to participate in a Delphi study if they have related backgrounds and experiences concerning of knowledge related to the target issue. Helmer and Rescher (13), Klee (14), and Oh (15) agreed choosing individuals who are simply knowledgeable concerning the target issue is neither sufficient nor recommended. There are four requirements for expertise: (1) Have knowledge and experience with the issues under investigation; (2) Capacity and willingness to participate; (3) Sufficient time to participate in the Delphi; and (4) Effective communication skills (16).

Size of Delphi Panel

Another problematic issue surrounding the Delphi investigations is the size of panel required (17). There is no agreement regarding the size of the panel and in the Delphi literature it is indicated that panel size varies from a few to hundreds of experts (12, 18, 19, 20, 21, 22). Respondents or participants were identified by a nominating process as having some expertise in virtual teams (2). “The size of the respondent panel is variable. With a homogenous group of people, 10 to 15 participants might be enough” (2).

A good result can be obtained even with small panels of 10–15 individuals (23, 24, 25). The number of experts used in a Delphi study is “generally determined by the number required to constitute a representative pooling of judgements and the information processing capability of the research team” (26). Delbecq et al. (2) encourage giving two weeks for Delphi subjects to respond to each round (27). However, what constitutes an optimal number of subjects in a Delphi study never reaches a consensus in the literature. In this regard, the number of participants in this Delphi study was 10 participants who were experts at academic field.

Advantages of Delphi Techniques

Provide Anonymity to Respondents

The Delphi techniques provide anonymity to respondents, a controlled feedback process, and the suitability of a variety of statistical analysis techniques to interpret the data (3, 28, 29). One of the primary characteristics and advantages of the Delphi process is subject anonymity which can reduce the effects of dominant individuals which often is a concern when using group-based processes used to collect and synthesize information (3). According to Dalkey (3), noise is that communication which occurs in a group process both distorts the data and deals with group and/or individual interests rather than focusing on problem solving.

Established and Effective Technique

The researcher uses the Delphi techniques because it is established technique and widely uses. By using the Delphi techniques the experts was able to focus on rating, revising, and commenting on the items presented without the distractions normally associated with more traditional face to face meeting in get consensus of concept mapping and Multiple Choice Questions (MCQ). The Delphi techniques were used in many industry sectors, in robotic and advanced automation (30), policy research (31, 32) and nursing (22).

Delphi Technique is Popular Way of Harnessing Opinion

In this technique, the experts were allowed to freely comments on the issues and are free of bias. Delphi technique may be characterised as a method for structuring a group communication process so that the process is effective in allowing a group of individuals, as a whole, to deal with a complex problem (5). Delphi technique is based on a structural process for collecting and distilling knowledge from a group of experts by means of a series of questionnaires interspersed with controlled opinion feedback (23). A few conditions in which the Delphi technique can be employed (5): Subjective opinions are more suitable than précised analytical technique; Individuals needed to contribute collective ideas are separated by geographic locations but are experienced and considered experts in their respective fields; Individuals involved cannot meet face to face due to time and cost; Anonymity and assurance is needed so that no individual opinion dominates due to influence or personality; and lastly to ensure researcher take into consideration all inputs and opinions.

Disadvantages of Delphi Techniques

Potential of Low Response Rates

The reasons for dropout may be due to lack of time, the Delphi technique can be thought of as too demanding because it involves more than one round or there is no need to amend their earlier replies (33). “In the Delphi technique, [poor response rate] is magnified fourfold because a maximum of four surveys may be sent to the same panelists” (34). Ludwig (26) specifically addresses subject motivation as the key to successful implementation of a Delphi study and investigators need to play an active role in this area to help ensure as high a response rate as possible.

Time Requirements

Increases the workload of investigators and the amount of time needed to successfully complete the data collection process (35). Due to lack of time, the researcher allocates 45 days to the participants to complete the questionnaires. A minimum of 45 days for the administration of a Delphi study is necessary (26, 36). With regard to the time management between iterations, allowing two weeks for Delphi subjects to respond to each round is encouraged (2). The challenging aspects of conducting a Delphi study is the requirement for proper planning and management because development of the instrument, collecting the data, and administering the questionnaire are interconnected between iterations, ensuring Delphi subjects respond to the investigators on time in analysing the data and developing a new instrument based upon the prior responses.

Manipulated Consensus

The consensus reached in a Delphi may not be a true consensus; it may be a product of specious or manipulated consensus (37). A specious consensus does not contain the best judgement. Instead, it is a compromise position (38). Five common reasons for the failure of Delphi surveys (5) are: Imposing monitor views and preconceptions of a problem upon the respondent group by over-specifying the structure of the Delphi technique and not allowing for contribution of other perspectives related to the problem; Assuming that the Delphi technique can be a surrogate for all other human communications in a given situation; Poor techniques of summarising and presenting the group response and ensuring common interpretations of the evaluation scales utilised in the exercise; Ignoring and not exploring disagreements, so that discouraged dissenters drop out and an artificial consensus is generated; and lastly underestimating the demanding nature of a Delphi technique and the fact that the respondents should be recognised as consultants and properly compensated for their time if the Delphi technique is not an integral part of their job function.

Reliability and Validity

Validity can be divided into three namely: face/content validity, criterion-related validity and construct validity (39). For the validity of assessment using concept maps structure and content (Appendix), the Delphi technique was carried out by allowing the experts’ panel to evaluate the validity before implementation. The Delphi technique was used to collect data and the validity of the survey was enhanced due to the use of experts in the validation process (4, 40). There are 10 expert panel involving in validated the concept mapping structure and questionnaire from Universiti Sains Malaysia (USM), nursing lecturers from USM and Kolej Kejururawatan Kubang Kerian. The Delphi process can be continuously iterated until consensus is achieved. Delphi technique is designed as a group communication process that aims at conducting detailed examinations and discussions of a specific issue for the purpose of goal setting, policy investigation, or predicting the occurrence of future events (36, 41, 42).

Data Collection and Analysis

The Delphi technique involves the use of questionnaires as instrument for data collection. As earlier stated, this study has three rounds modified Delphi technique in the duration of two months: from September 2015–November 2015. All the questionnaires were distributed via emails and mail. Alongside the questionnaires was a formal letter of invitation to the experts to participate as members of the Delphi panel. A brief explanation on the Delphi procedure, with instruction on how to complete the questionnaire was included. Researcher sent e-mail to the Delphi panel as a follow-up when close to the deadline Delphi round, to give warning to all Delphi panel. Each expert was given a code name (i.e., P1 = Panel 1; P2 = Panel 2 etc.) to allow for tracking of returned responses and to track the individual’s feedback and ease in data analysis. To ensure ease in completion and return of the questionnaires, a user friendly questionnaire was developed by using word document. Similar study done by Chou (43).

The major statistics used in Delphi studies are measures of central tendency and level of dispersion (standard deviation and inter-quartile range) in order to present information concerning the collective judgements of respondents (44). Generally, the uses of median and mode are favoured. In the literature, the use of median score, based on Likert-type scale, is strongly favoured (45, 46, 47). One criterion recommends that consensus is achieved by having 80% of subjects’ votes falling within two categories on a seven-point scale (36). Green (48) suggests that at least 70% of Delphi subjects need to rate three or higher on a four point Likert-type scale (49, 50) and the median has to be at 3.25 or higher (50).

Delphi Round 1

The questionnaires were emailed and mail to all ten experts together with an official letter of invitation and feedback form. All ten experts successfully responded with feedback, even though some of them exceeded the deadline. In the first round, respondents were given a structured questionnaire regarding item of concept mapping and Multiple Choice Questions (MCQ) in Diabetic Mellitus subject. The researcher provided a guideline for the expert’s panel regarding the score to given. The total score is 100%. In the first round, the Delphi panels were provided with closed-ended, 5-point Likert scale questions in order to elicit their level of agreement with a series of statements regarding the relative importance of concept mapping structure that developed by researcher and MCQ. After receiving participants’ responses, the researcher convert the collected information into structured questionnaire. Participants were asked to rate the categorised responses from Round 1 on a scale of 1 to 5, with 1 = Very irrelevant; 2 = Not relevant; 3 = Less relevant; 4 = Relevant; and 5 = Very relevant). This questionnaire was used as the survey instrument for the second round of data collection. It should be noted that it is both an acceptable and a common modification of the Delphi process format to use a structured questionnaire in Round 1 based an extensive review of the literature. Kerlinger (51) noted that the use of a modified Delphi process is appropriate if basic information concerning the target issue is available and usable.

The returns of the Round 1 questionnaires were analysed. The return of the Round 2 questionnaires was analysed by applying SPSS version 21 for descriptive statistics. The results were analysed by using the mean and median score. The researcher uses the mean and median score from five point Likert-type scale results. In the literature, the use of median score, based on Likert-type scale, is strongly favoured (45, 46, 47). Basically, consensus on a topic can be decided if a certain percentage of the votes falls within a prescribed range (52). One criterion recommends that consensus is achieved by having 80% of subjects’ votes fall within two categories on a seven-point scale (36). Green (48) suggests that at least 70% of Delphi subjects need to rate three or higher on a four point Likert-type scale and the median has to be at 3.25 or higher. The major statistics used in Delphi studies are measures of central tendency (means, median, and mode) and level of dispersion (standard deviation and inter-quartile range) in order to present information concerning the collective judgements of respondents (44). Generally, the uses of median and mode are favoured.

The degree of importance and consensus are justified after each Delphi round before interpretation. The group response median value and the inter quartile range distribution are usually referred as the reference for the degree of importance and consensus in the past research (53, 54, 55). For this study, the analysis of consensus data of the experts was done based on median, inter quartile range and quartile deviation on Round 1, 2 and 3 data. After the median value, inter quartile range and quartile deviations are identified, the subsequent analysis technique is classifying items according to the consensus and importance level. For this study, the consensus level is divided into three levels (high, medium and no consensus) and importance level is divided into two levels (very high and low). The consensus level was determined as high if quartile deviation is less than or equal to 0.5, medium if quartile deviation is in between 0.5 and 1 and no consensus if quartile deviation is more than 1. The importance level are very high if the median value was 4 and above and low if the median value is less than 3.5.

Delphi Round 2

The questionnaires for Round 2 were sent via email and mail that indicated the next round and what the experts should do. In Round 2, again two weeks were given to the panel to respond. After a given a date, a few follow up emails, messages via Short Messaging Service (SMS) or telephone calls was made. Due to many valuable response questionnaire format has been changed from portrait to landscape layout, to facilitate a better understanding of the experts, where this Round 2 researcher added the results mean and median of the response of the first round. On obtaining get the feedback from participants’, the researcher combines together all the feedback in one summary. In the second round, each Delphi participant receives a second questionnaire and is asked to review the items summarised by the investigator based on the information provided in the first round. Accordingly, Delphi panellists may be required to rate or “rank-order items to establish preliminary priorities among items. As a result of Round 2, “areas of disagreement and agreement are identified” (26). In some cases, Delphi panellists are asked to state the rationale concerning rating priorities among items (47). In this round, consensus begins forming and the actual outcomes can be presented among the participants’ responses (47). The return of the Round 2 questionnaires was analysed by applying SPSS version 21 for descriptive statistics. The results were analysed by using the mean and median score.

The findings of Delphi Round 2 were based on a 5-point Likert scale. In the Second Round, the median and interquartile range was calculated. Analysis of the Second Round was based on the median and interquartile range of responses. Items were arranged in descending order starting from the highest. The items in the second round were based on the first round findings from the interviews with experts. The questionnaire was in three sections and responses were based on a five point Likert scale as in Round 1. Analysis of the results from this round involved the median and interquartile range. The median score was used to analyse the level of consensus of experts.

Delphi Round 3

As with Round 1 and 2, two weeks were given to the panel members to respond in Round 3. After a given a date, a few follow-up emails, messages via SMS or telephone calls was made. In the third round and often final round, each Delphi panellist receives a questionnaire that includes the items and ratings summarised by the researcher in the previous round and are asked to revise his/her judgements in order to get the consensus. Participants were asked to review their response, respond again using the same rating scale, and add any comments regarding the responses. From the significant number of extra comments in Round 2, it could be concluded that most of the participants found the same finding. Some of these comments have been cited in the text and some others are presented in the Delphi technique Round 3. The survey was successful in providing a general consensus regarding MCQ and concept mapping structure. This round provide Delphi panellists with the opportunity to make further clarifications of both the information and their judgements of the relative importance of the items. The list of remaining items, their ratings, minority opinions, and items achieving consensus are distributed to the panellists. This round provides a final opportunity for participants to revise their judgements.

In the third round, the experts can retain their original answer as given in Round 2 where their answers are given as interquartile ranges. Experts might change their answer in the third round if their initial responses fell outside the interquartile range or the experts may choose to retain answers that fall outside the interquartile range, and give their reasons for retaining their answers. The third round is aimed at achieving consensus and narrowing the range of differences in opinion among the experts. After the third round, the data were analysed and the median as well as interquartile range calculated. Findings from the Delphi third round were used to answer the research question.

Summary

The Delphi technique becomes an important in data collection methodology with a wide variety of applications and uses for people who want to gather information of the study interest. However, subject selection and the time frames for conducting and completing a Delphi study are two areas which should be considered carefully prior to initiating the study. Cooperation from participants’ in Delphi as the key to the successful implementation and investigators need to play an active role in this area to help ensure as high a response rate as possible. Based on literature review, it appears that Delphi is the most popular consensus method because of the need and value of obtaining consensus opinions and may be applied to evaluate clinical, educational, and policy issues in oral health care (56).
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ABSTRACT

The title Biomedical Ethics is very apt for this book, which is a surprisingly, a treat to read. It is short and yet traverses the entire gamut of issues in the subject. The writing is lucid and crisp. The chapters are just the right length. The information is presented in a readable style with case reports and in an attractive format. The necessary documents like the codes of medical ethics are conveniently relegated to the appendices and there is a good referencing system for researchers. Overall it is a definitive tome on Biomedical Ethics, which should adorn the desk of every humane doctor!
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Introduction

These days of specialisation and super-specialisation where one tends to know more and more of less and less, it is good to be reminded of what William Harvey Cushing said nearly a century ago: “A physician is obligated to consider more than a diseased organ, more even than the whole man – he must view the man in his world.” This is a quote from this well written book.

Here at last is a definitive textbook on medical ethics, with a perspective of India and the developing world in general. The author Dr. Olinda Timms, an anesthetist who is passionate about medical ethics, has done her research exhaustively. She presents her facts comprehensively but yet manages it keep the book concise, within 400 pages!

Description of the Book

The book spans and scans the entire scope of Biomedical ethics at a glance as it were. Every section is described briefly and all the relevant viewpoints, arguments for and against are clearly enunciated. The historical precedents and documents such as codes and acts are described briefly and are made available in the appendices.

Each chapter begins with a teaser of a case study, leading to a discussion of the topic, leading to a discussion of the topic. It ends with a glance back at the case study in light of this knowledge. The author gives a wide coverage to all aspects of the topics and leaves questions haunting our mind.

Contents Discussed

She has traversed the entire minefield as it were of Medical ethics! Principles of medical ethics, issues with regard to the beginning and end of human life, public health ethics, ethics of emerging medical technologies such as cloning, stem cell research and assisted reproduction are all given a good treatment in this book.

The issue of abortion, freedom of choice for the mother and the rights of the unborn fetus are well described. Dr. Timms defines all terms and places all the facts from every side of the issue in their entirety at the discretion of the reader. It is a delight to read and understand the multiple viewpoints and stands. She goes into the positions taken by faith groups such as the Jews, the Muslims and the Christians. The relevant views of ancient Indian medical giants such as Sushrutha and Charaka are also described briefly. This gives a good perspective for the reader to choose from.

The other prickly topic of euthanasia also is dealt with very adroitly by Dr. Timms. She defines and classifies the term and gives the historical perspective. Then she goes on to present the perspectives of different faiths. The distinction between active and passive euthanasia is clearly done and the positions of some of the governments are given.

Innovations

The inclusion of real life stories which present dilemmas in this issue like that of the Nurse Aruna Shanbaug of Mumbai, gives the book a contemporary feel and it enhances it’s readability.

Emerging medical technologies such as stem cell research and cloning as well as genetic engineering and eugenics are all briefly expounded by the author in order to enunciate ethical principles. As some of these are still controversial, the author takers pains to explain out contrasting viewpoints. This enables the readers to see the entire gamut of opinions and decide for himself or herself the stand they need to take.

It is interesting to find tucked away into the book sections on ethical therapeutics or rational use of drugs as well as ethical publication. It gives us a sense of completion for ethical physicians who read the book.


Conclusion

The author gives an overall picture of the entire topic, in each chapter, from varied viewpoints. She took time to raise ethical dilemmas, which we will face as physicians in such situations.

This is a book, which should be prescribed for each medical graduate to be read in his or her internship. It should also be made essential reading for all medical and allied sciences post graduate students.

The extensive referencing by the author will help researchers to go for advanced study in their fields of interest. It is very thoughtful of the author to be through in this aspect as befits a standard textbook.

On the whole this is a well-researched, scholarly concise and comprehensive text on medical ethics. It is thought provoking and a must-read for every humane doctor, especially in the developing world.
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ABSTRACT

To address the diverse preferred learning styles, one of the oft-cited recommendations for educators is to tailor teaching instructions accordingly. This pedagogy however, lacks scientific evidences. Furthermore, in medical curriculum, tailoring instructions according to preferred learning styles is not pragmatic. This is because different subjects and in different settings matter may be best delivered in specific delivery mode. Furthermore, patients’ presentations are often multi-sensorial. As such, the onus is on the students themselves to adjust the amount of learning efforts they put in according to their preferred or not preferred learning styles.
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Introduction

One of the oft-quoted elements in student diversity is the different preferred learning styles among students. A number of theories on learning styles have been put forth but the common denominator undergirding all these theories is the notion that different people learn and think differently and therefore, learning can be optimised if the pedagogy is tailored accordingly (1). An early model on learning style is called the experiential learning model developed by David Kolb. Kolb described learning as “the process whereby knowledge is created through the transformation of experience” (2). He also outlined four learning styles, viz., the divergers, the assimilators, the convergers and the accommodators (see Table 1 for brief descriptions of these four learning styles) and outlines six learning propositions (2):


	Learning is best conceived as a process, not in terms of outcomes.

	Learning is a continuous process grounded in experience.

	Learning requires the resolution of conflicts between dialectically opposed modes of adaptation to the world.

	Learning is a holistic process of adaptation.

	Learning results from synergistic transactions between the person and the environment.

	Learning is the process of creating knowledge




Table 1: Kolb’s learning styles according to the Experiential Learning Model (2, 7)



	Learning style

	Descriptions




	The diverger
	A learner who learns from concrete experiences by reflectively observes these experiences from different perspectives. The strength of the diverger lies in his or her imaginative and creative abilities to relate with others. Hence, this learner is somebody who is more inclined to work in groups, has strong communication skills, and is open to personal feedback.



	The converger
	A learner who learns from abstract conceptualisation and then finds practical applications of the ideas that he or she has learned. This learner is proficient in solving new problems because he or she likes to find practical applications of the ideas learned. The strength of this learner lies in with the ability to set goals and solve problems or make decisions using first hand experiences. This learner prefers to deal with technical problems rather than interpersonal issues, and hence, is able to control the expression of emotions well.



	The accommodator
	A learner who learns from both concrete experiences and active experimentations. The strength of this learner lies in the ability to implement plans and tasks and then becomes actively involved in these new activities. This learner likes challenges and often makes decisions based on intuition than logic.



	The assimilator
	A learner who learns from both abstract conceptualisations and reflective observations. The strength of lies in the ability to systematically plan, organise and analyse in the most logical form. He or she prefers information that is logical, valid, and well thought through.




To determine an individual’s learning style, Kolb also developed the Learning Style Inventory (LSI), which has subsequently been revised over the years to the current 48-item scale.

Subsequently, Honey and Mumford adapted Kolb’s experiential learning model for the business community and came up with their own Learning Style Questionnaire (LSQ) to determine the best fit for their four types of learners in the business community, i.e., the activist, the reflector, theorist as well as the pragmatist (2). The rationale for this development is that Honey and Mumford noted that within the context of the business community, Kolb’s LSI lacks the face validity (2, 3). This is because Kolb’s LSI probes the underlying construct of learning psychology (something which business community rarely do!) rather than the observable behaviours that reflect the types of learning styles (2, 3).

But perhaps the most familiar learning style model is the VARK model by Fleming (4). In this self-explanatory model, Fleming describes four types of learners, i.e., the visual (V) learner, the auditory (A) learner, the reading (R) learner and the kinesthetic (K) learner (3, 4).

Addressing the Assumptions in the Meshing Hypothesis

Back to the issue of addressing this diversity of learning styles among students, one of the common recommendations often cited is for educators to tailor their instruction modes to one that best matches the learner’s styles (assuming that the learner knows what is their preferred learning style and that this preferred learning style is the best one for him or her). This preferential model concept is also known as the meshing hypothesis (5).

But are these assumptions true? Do students really know what their preferred learning styles are? And if they do attempt to find out their preferred learning styles through one of these learning style inventories as described above (e.g. the LSI), are these inventories valid and reliable across the board? In other words, do these inventories measure what they are intended to measure? Are the learning styles that the students prefer really the best ones for them? Is there any scientific evidence to support the meshing hypothesis, namely, if a lesson is delivered in the mode that is in alignment with the preferred learning style of the student, the student would perform better in examination? This commentary attempts to unravel some of these questions from two perspectives, viz., the scientific perspective and the pragmatic perspective, using the undergraduate medical curriculum as a framework for discussion.

The Scientific Perspective

Willingham, Hughes & Dobolyi (2015) in their review on the scientific status of learning styles theories, quoted at least nine sources spanning over a period of four decades that show no good evidence to support the theory that learners learn best in their preferred learning styles (1). For example, as early as in 1979, Arter and Jenkins, in their review on 14 studies found no evidence that matching children to their preferred learning styles improved their learning outcomes (6). Similarly, in a meta-analysis by Kavale and Forness involving 39 studies found that matching children according to their learning styles had very minimal effect on their achievement (7). And within the context of medical curriculum, Cook et al. in a randomised controlled study involving 123 internal medicine residents, found no evidence that adapting instructions in accordance to the learners’ learning styles actually improved learning outcomes (8). This lack of evidentiary support for such meshing hypothesis is further compounded by the fact that even the inventories used to determine the learner’s learning styles lack the expected validity and reliability (3).

As pointed out by Kirschner and van Merriënboer, to determine learners’ learning styles, almost always, self-reported inventories are used (9). And whenever self-reported inventories are used, there is always a concern of the lack of reliability and the effects of personal biases because people often do not or are not willing to report honestly (9). Massa and Mayer for example, found that the self-reported learning style preference actually had a very weak relationship with the learner’s objectively measured actual learning outcomes (10). Worse still, in a meta-analysis by Clark, it was found that the learner’s preferred learning style not only had poor correlation but negative correlation with the learner’s learning achievements (11). In other words, what people prefer is often not what the best is for them. In fact, Kirschner and van Merriënboer went to the extent of saying that tailoring instructions according to the preferred rather than the best learning styles is akin to the analogy of a child who prefers candy and soft drinks over milk and fruit (9). Just because a child prefers candy and soft drinks rather than milk and fruit, would a parent give this child what he or she prefers?

The Pragmatic Perspective

Therefore, pigeonholing students, particularly medical students according to one form of learning style over another is neither realistic nor helpful. It is not realistic because most people do not fit neatly into one of these learning styles. Rather, most people have a mixture of two or more preferred learning that differ in their degree of inclination on a continuum scale (9). Tailoring lessons according to the students’ preferred learning styles is therefore, not a practical thing to do.

It is also not helpful because different subject matter and in different setting (e.g., operation theater, tutorial room, clinic, etc.) may call for different learning styles. Dermatology, for example, would best be delivered through a predominant visual delivery mode whereas psychiatry would require the execution of a greater degree of auditory learning style as it involves listening to the relatively long histories from the patients and their relatives.

Furthermore, patient’s disease presentation is often multi-sensorial. A jaundiced patient may present with visibly yellowish discoloured sclera, an asthmatic patient may present with audibly loud wheeze and a patient with acute abdomen may present with a palpably tender abdomen. It would be naïve for a medical student to say that just because he or she prefers the auditory learning style, he or she would best learn the different dermatologic conditions by just listening to the descriptions of these skin lesions without actually attempting to see pictures of these skin lesions. It would spell a greater disaster if, upon graduation, a house officer gives that the excuse for not picking up a heart murmur by saying that he or she is a very poor auditory learner and therefore, did not learn the heart murmurs well while in medical school. Medical students have no choice but to learn through the different types of learning styles for different subject matters and in different settings.

Conclusion

In conclusion, how then shall we address the diversity of preferred learning styles among medical students? We cherish them. And we make students aware of this. We cherish them because precisely this diversity is what makes a class interesting. It means that there may be students who will eventually graduate being a dermatologist, a surgeon, a physician, a psychiatrist, an emergency physician, etc. And we make them aware of their own vulnerabilities so that they can put greater remedial effort in subject matters that they are weak in because these subject matters require a greater degree of the types of learning styles that they are not so inclined to. But to tailor medical education instructions according so that the students’ preferred learning styles is neither scientific nor pragmatic. The onus is on the students to adjust the amount of learning efforts they put in according to their preferred or not preferred learning styles.
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