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    ABSTRACT


    Objective: The aim of this study is to investigate the relationship between metacognitive beliefs, thought control strategies and personality type. Method: Participants were 135 students of medical sciences in Mashhad University of Medical Sciences in Iran. The subjects were evaluated using Friedman and Rosenman questionnaire, Type D personality scale (DS14), Metacognitions Questionnaire (MCQ-30), and Thought Control Questionnaire (TCQ). Data were analysed using MANOVA and Tukey’s range test in SPSS software. Results: The results of our study showed that there was a significant difference among students with Type B and Type D personalities in terms of “positive beliefs about worry” and “beliefs about uncontrollability of thought and danger”. Also, from among subscales of thought control strategies, all three type of personalities differed from each other in terms of “distraction”, “worry” and “punishment”. Furthermore, there was a significant difference between Type A and B, and Type A and D personalities in terms of “distraction” and between Type D and B personalities in terms of “worry”. Conclusion: It was concluded that there is a significant difference in metacognitive beliefs and thought control strategies among Iranian students with Type A, B, and D personality.


    Keywords: Type A personality, Type B personality, Type D personality, Metacognitive beliefs, Thought control, Medical students


    Introduction


    The effective factors in development of physical and mental diseases as well as health have always been of interest to researchers. Different models have been proposed to show the factors affecting health. One of them is biomedical model which focuses on purely biological factors, and excludes psychological, environmental, and social influences. Another model is psychosocial model which consider the role of social factors in development of physical and mental diseases. Later, biopsychosocial model which is a combination of two mentioned models was proposed stating that biological, psychological (which entails thoughts, emotions, and behaviours), and social (socio-economical, socioenvironmental, and cultural) factors, all play a significant role in human functioning in the context of disease or illness. The interaction between health and psychological factors and problems has been pointed out in Diagnostic and Statistical Manual of Mental Disorders (DSM-5) where Axis 1 refers to principal disorders caused by general physical diseases such as depression, and Axis 2 lists any personality disorder factors contributing to Axis 1. The relationship between personality traits and health is understood well from personality patterns presented by Friedman and Rosenman (1) under the title of “Type A” or “Type B” where personalities that are more competitive, outgoing, ambitious, impatient and/or aggressive are labelled Type A, while more relaxed personalities are labelled Type B. There is also another personality type presented by Denollet et al. (2) which called “Type D” which stands for “distressed”, and defined as joint tendency to experience negative affectivity and social inhibition. Individuals with a Type D personality have the tendency to experience increased negative emotions across time and situations and tend not to share these emotions with others, because of fear of rejection or disapproval. Various studies in different countries have been conducted on investigating the relationship between these personality types and different diseases and problems, e.g. (3–19). Thoughts also have a strong effect on emotional and psychological health. Wells (20) shows that much psychological distress results from how a person responds to negative thoughts and beliefs (e.g. by ruminating or worrying) rather than the content of those thoughts. According to him, inner cognitive factors which help individuals to control their own thoughts are referred as “metacognition”, and are responsible for healthy and unhealthy control of the mind. Metacognition is defined as any knowledge or cognitive process that is involved in the appraisal, control, and monitoring of thinking, disorder in thought and emotion is due to cognitions (21, 22). Metacognition involves the use of knowledge, experiences and strategies. Many researches have shown the relationship between metacognitive variables and other diseases, e.g. (23–33).


    According to Wells (20) thought control strategies have following scales: distraction, social control, worry, punishment, and re-appraisal. There are also some studies conducted on assessing thought control strategies, e.g. (34–38). Based on the related studies, it can be found out that both metacognitive beliefs and personality types can play a key role in development of mood disorders, anxiety disorders, general health, and mental health, but so far, there is no research conducted on the relationship between metacognitive beliefs and personality types. Therefore, in this study we attempted to find out if there is any difference among A, B and D personality types in terms of metacognitive beliefs and thought control strategies.


    Materials and Methods


    Personality Types and Their Characteristics


    Personality type refers to psychological classification of different types of individuals, and a group of persons who have a common collection of personality traits. Personality typology leads to an increase in an accurate knowledge and understanding of individuals. It is also used to predict individuals’ information and use effective treatment strategies better and more appropriately. Personality type is distinguished from personality trait; personality types are sometimes said to involve qualitative differences between people, whereas traits might be construed as quantitative differences (39).


    Type A


    According to Friedman (8), “Type A” behaviour is expressed in three major symptoms: time urgency and impatience, high competitive drive spirit, and free-floating hostility. He believed that the most frequent and important observable common similarity among Type A individuals is time urgency. The personality theory describes a Type A individual as ambitious, aggressive, business-like, controlling, highly competitive, impatient, preoccupied with his or her status, time-conscious, and tightly-wound. People with Type A personalities are often high-achieving “workaholics” who multi-task, push themselves with deadlines, and hate both delays and ambivalence (8). Type A individuals are strongly motivated to overcome obstacles, and move towards success and victory. They are attracted to competition, and enjoy power and recognition, and are easily arouse to anger and action. These individuals are inclined to criticise themselves and try to achieve their goals without feeling satisfied with their efforts or successes. Tendency towards high competition and ambition, and perfectionism are number of traits of this group (8).


    Researches and studies have shown that participants with Type A personality have more work advance than those with type B personality. One of the reasons of the difference is that Type A individuals tend to set higher goals for themselves. Sometimes, Type A individuals, blood pressure and heart rate go up when simple told they are going to compete against another person (40). Glass (41) found that Type A students participate in more sports, receive more athletic awards, and participate in more social activities in high school than Type B classmates (cited by [42]). The initial researches demonstrated that Type A individuals are more prone to get coronary artery disease (CAD), but later researches showed that having a Type A personality does not mean the risk of getting heart attack or coronary artery disease. In fact, the relationship between the behaviour of individuals with Type A and heart diseases is more complex than it can be imagined. According to Williams (43), hostility component of Type A personality is the only significant risk factor. Hostility is a fatal feeling, and if is expressed as pessimism or distrust, it may harm the individual’s health (6).


    Type B


    Type B behaviour pattern is determined by characteristics such as low level of competition, time urgency, and hostility. They can ignore others individuals’ mistakes without getting angry or hurt. They know that everyone and even they themselves may make a mistake. They consider mistakes as a good experience, and try to modify it, but they do not try to correct their friends and acquaintances’ mistakes. They speak slowly with a gentle tone, allow their friends and acquaintances to finish their speeches, and listen to others with patience. From their points of view, engagement and dialogue with others is informative and constructive for them, and at the same time, they accept criticism. They have tendency towards being easygoing, and have a philosophical view. One of the main traits of this type of personality is that they cannot be easily irritated and angry. They usually plan before stating a specific work so that they can easily cope with situations. Type A individuals are resilient and somewhat inflexible while Type B individuals are more flexible and can adapt themselves to the conditions better. Type B individuals have a good tolerance in social relations. They enjoy spending time with others, spend their free times with social interactions, and have a good social life. They also have more interpersonal reputation and social skills than Type A individuals. Type A individuals eat food quickly while Type B individuals eat slowly. Type B individuals also comfort without feeling guilty and are not under pressure (8).


    Type D


    Type D personality or distressed personality type was introduced by Denollet et al. (2) as a constant and important psychological factor for heart diseases. The concept is achieved by a study on the relationship between personality traits and risk factors of heart disease. Type D traits generally include negative affectivity and social inhibition. Negative affectivity refers to the individual’s tendency towards experiencing negative affections over time and across different situation, and the latter component i.e. social inhibition is tendency towards inhibiting from the emotions in social interactions. From clinical point of view, Type D individuals have a negative, pessimistic view about life, feel anxious and unsatisfied, and totally, experience less positive emotions. Individuals with this type of personality have few friends, make few friendly relationships, and do not feel comfortable with strangers (44).


    Type D individuals can be distinguished from non-type D individuals since they experience social isolation and more withdrawing from society, both of which ultimately lead to a decrease in social support. They are at more risk for mental and medical disorders. Cognitive behavioural therapy, social skills training, emotional support, interpersonal psychotherapy, progressive muscle relaxation, autogenic training, diaphragmatic breathing, guided imagery, various forms of meditation, hypnosis, biofeedback, exercise, and other treatments may all reduce stress in Type D persons and improve their ability to socialize (10).


    Metacognition


    The term “Metacognition” first was coined by Flavell (21) who defines it as “cognition about cognitive phenomena” or “thinking about thinking”. According to him, metacognition consists of both metacognitive knowledge and metacognitive experiences or strategies. It includes knowledge about when and how to use particular strategies for learning or for problem solving (45).


    Metacognitive knowledge


    Metacognitive knowledge is referred to the individuals’ theories and beliefs about their thinking; the information which individuals have about their own cognition, tasks, learning strategies, and how they affect their cognition (46). Flavell (21) defines metacognitive knowledge as knowledge about one’s own cognitive strengths and limitations. There are two types of metacognitive knowledge in metacognition theory: positive and negative metacognitive beliefs: Positive ones are related to the benefits and advantages of being engaged in cognitive activities constituting the cognitive attentional syndrome, e.g. “Being worry helps me to avoid from danger”; and negative metacognitive beliefs concern uncontrollability, meaning, importance, dangerousness of thoughts, and cognitive experiences, e.g. “I am unable to remember the names” (20).


    Metacognitive strategies


    According to Wells (20), metacognitive strategies are responses which are used by individuals to control and change thinking and leads to cognitive self-regulation. The selected strategies may exacerbate or suppress the cognitive activities or change them. In psychological disorders, patient feels that has no control. In fact, the strategies often are attempts to achieve control. The attempts do not continue during a long time due to different strategies by patients including suppressing thoughts, conducting analysis to find the answers or making effort to predict the events which may occur in the future. Anyway, the result of the strategies is to avoid from the possible problems. Metacognitive knowledge, experiences and strategies are related to each other, and have an integrated action in psychological disorder. According to metacognition theory, disharmony and incompatibility among knowledge, experience and strategies lead to a maladaptive thinking pattern which results in development of psychological disorder.


    Thought Control Strategies


    One dimension of metacognition which is related to the psychological problems in self-regulatory executive function (SREF) model is the use of some thought control strategies. Based on this model, some thought control strategies maybe more effective than other strategies. One of the methods for assessing people’s differences in using thought control strategies is Thought Control Questionnaire (TCQ) developed by Wells and Davies (34). Five factors of TCQ are distraction, social control, worry, punishment, and reappraisal.


    Several studies have been conducted in the field of difference in using thought control strategies among both clinical and non-clinical groups. For example, Wells and Davies (34) found significant association between the punishment and worry subscales and various measures of emotional vulnerability and perceptions of impaired control over cognition. Reynolds and Wells (35) suggested that particular thought control strategies may be associated with the symptoms of posttraumatic stress disorder (PTSD) and depression. The scales appear to be sensitive to changes associated with recovery. Also they found significant differences in thought control strategies between depressed and PTSD patients. They showed that distraction, punishment and reappraisal control strategies predicted depression scores in depressed patients while use of distraction predicted intrusions in PTSD. Morrison and Wells (36) showed that schizophrenic patients used different thought control strategies (more worry and punishment-based strategies, less distraction-based strategies) in comparison with non-patients. Abramowitz et al. (37) studied thought control strategies in individuals with obsessive-compulsive disorder (OCD). They found that OCD patients showed more frequent use of worry and punishment strategies, and less frequent use of distraction. Psychometric properties of TCQ were investigated by Ree (38) on psychiatric inpatients. Her findings supported the psychometric properties of the TCQ and showed that the use of certain thought control strategies may contribute to the maintenance of psychopathology while the use of others may contribute positively to treatment outcome.


    Research Design


    Statistical population


    The current study is a descriptivecorrelational study. The population is consisted of all the students of Mashhad University of Medical Sciences in the academic years 2012–2013.


    Sampling


    A multistage cluster sampling and random sampling method were used. For this purpose, first, from all schools of Mashhad University of Medical Sciences including medical, dentistry, pharmacy, midwifery and nursing, health, and paramedical, randomly we selected medical, dentistry and pharmacy schools, and then from each one, one class of basic science courses were chosen. In this basis, 140 subjects were determined. Of this, 5 students were removed due to lack of response, and finally, the total sample size was specified as 135.


    Research instruments


    The instruments used for collecting data from subjects were:


    
      	A/B personality type questionnaire: This Iranian structured questionnaire which has been designed according to Friedman and Rosenman (1), is used to test the A or B type of personality in participants; it has 25 questions with scoring as 0 = No and 1 = Yes. In this test, Patients who received a score of ≥ 13 or < 13 were considered as Type A and Type B, respectively.


      	Type D personality scale: This scale which is an Iranian version of Type D Personality Scale (DS14) developed by Denollet (11) is used to measure Type D personality of participants. The questionnaire has 14 items which assess two main subscales: negative affectivity (NA) and social inhibition (SI), each containing 7 items based on 5-point Likert scale ranging from 0 = false to 4 = true. A cut-off of ≥ 10 on both subscales is used to classify participants as Type D.


      	Metacognition questionnaire (MCQ-30): The questionnaire has been developed to measure a number of metacognitive parameters, some of which play a pivotal role in metacognitive model of psychological disorder. The shortened 30-item version of the MCQ (47) measures five factors: cognitive confidence, positive beliefs about worry, cognitive self-consciousness, negative beliefs about uncontrollability of thoughts and danger, and beliefs about need to control thoughts, ranging from 1= do not agree to 4 = agree very much.


      	Thought Control Questionnaire (TCQ): The questionnaire was developed by Wells and Daviest (34) to assess the individual differences in using different thought control strategies and its relationship with emotional vulnerability. The questionnaire has 30 questions which are answered based on a 4-point Likert scale ranging from 1 = never to 4 = almost always. The questions measure the distraction, social control, worry, punishment, and reappraisal.

    


    Research variables


    Considering our tools for collecting data, in this study, our variables are: personality type (A, B, D types), metacognition (its five factors), and thought control (its five subscales).


    Data analysis


    In addition to finding mean and standard deviation of variables, MANOVA test was used to examine the research hypotheses in SPSS software.


    Results and Discussion


    Descriptive Statistics


    Table 1 shows the statistics of research subjects. In Tables 2–5 we presented statistics of research variables. As can be seen in Table 1, from 135 participants (54 females and 80 males), 94 subjects had Type D personality, while 31 of them were reported as Type B and 10 subjects as Type A personality. Without considering Type D, 38 of them had Type A and 97 had Type B personality. According to Table 2, minimum and maximum scores are related to distraction factor, and based on Table 3, minimum score is for the scale of cognitive self-awareness, and maximum scores are for two factors of cognitive confidence and positive beliefs about worry. In Table 4, maximum score in those with Type A personality is related to the subscale of reappraisal, in Type B, it is for factors of social control and distraction, and in Type D, the highest score belongs to social control. Finally, according to Table 5, maximum score in Type A, Type B and Type D is for the scales of uncontrollability of thought and danger, cognitive confidence, and positive beliefs about worry, respectively.


    Table 1: Descriptive characteristics of participants


    
      
        	
          Measure

        

        	
          Frequency

        

        	
          %

        
      


      
        	
          Sex

        

        	

        	
      


      
        	
          Female

        

        	
          54

        

        	
          40.0

        
      


      
        	
          Male

        

        	
          80

        

        	
          59.0

        
      


      
        	
          Not specified

        

        	
          1

        

        	
          1.0

        
      


      
        	
          Total

        

        	
          135

        

        	
          100.0

        
      


      
        	
          Marital status

        

        	

        	
      


      
        	
          Single

        

        	
          127

        

        	
          94.1

        
      


      
        	
          Married

        

        	
          6

        

        	
          4.4

        
      


      
        	
          Not specified

        

        	
          2

        

        	
          1.5

        
      


      
        	
          Total

        

        	
          135

        

        	
          100.0

        
      


      
        	
          Field of study

        

        	

        	
      


      
        	
          Dentistry

        

        	
          16

        

        	
          11.9

        
      


      
        	
          Pharmacy

        

        	
          27

        

        	
          20.0

        
      


      
        	
          Medical

        

        	
          92

        

        	
          68.1

        
      


      
        	
          Total

        

        	
          135

        

        	
          100.0

        
      


      
        	
          Personality type

        

        	

        	
      


      
        	
          Type A

        

        	
          10

        

        	
          7.4

        
      


      
        	
          Type B

        

        	
          31

        

        	
          23.0

        
      


      
        	
          Type D

        

        	
          94

        

        	
          69.6

        
      


      
        	
          Total

        

        	
          135

        

        	
          100.0

        
      

    


    Table 2: Descriptive statistics of thought control subscales


    
      
        	
          Variable

        

        	
          N

        

        	
          Minimum score

        

        	
          Maximum score

        

        	
          Mean

        

        	
          SD

        
      


      
        	
          Distraction

        

        	
          135

        

        	
          4.00

        

        	
          63.00

        

        	
          14.95

        

        	
          5.78

        
      


      
        	
          Punishment

        

        	
          135

        

        	
          6.00

        

        	
          21.00

        

        	
          11.90

        

        	
          2.99

        
      


      
        	
          Reappraisal

        

        	
          135

        

        	
          7.00

        

        	
          22.00

        

        	
          14.60

        

        	
          2.93

        
      


      
        	
          Worry

        

        	
          135

        

        	
          6.00

        

        	
          20.00

        

        	
          10.28

        

        	
          2.98

        
      


      
        	
          Social control

        

        	
          135

        

        	
          6.00

        

        	
          23.00

        

        	
          13.67

        

        	
          3.65

        
      

    


    Table 3: Descriptive statistics of metacognition subscales


    
      
        	
          Variable

        

        	
          N

        

        	
          Minimum score

        

        	
          Maximum score

        

        	
          Mean

        

        	
          SD

        
      


      
        	
          Positive beliefs about worry

        

        	
          135

        

        	
          2.00

        

        	
          41.00

        

        	
          12.97

        

        	
          5.57

        
      


      
        	
          Uncontrollability of thoughts and danger

        

        	
          135

        

        	
          3.00

        

        	
          24.00

        

        	
          14.26

        

        	
          3.97

        
      


      
        	
          Cognitive confidence

        

        	
          135

        

        	
          1.00

        

        	
          41.00

        

        	
          12.49

        

        	
          5.30

        
      


      
        	
          Need for thought control

        

        	
          135

        

        	
          3.00

        

        	
          24.00

        

        	
          15.37

        

        	
          3.73

        
      


      
        	
          Cognitive self-awareness

        

        	
          135

        

        	
          3.00

        

        	
          20.00

        

        	
          14.37

        

        	
          3.30

        
      

    


    Table 4: Descriptive statistics of thought control subscales based on personality types


    
      
        	
          Type personality

        

        	
          Subscale

        

        	
          N

        

        	
          Minimum score

        

        	
          Maximum score

        

        	
          Mean

        

        	
          SD

        
      


      
        	
          Type A

        

        	
          Distraction

        

        	
          10

        

        	
          8.00

        

        	
          13.00

        

        	
          22.00

        

        	
          15.52

        
      


      
        	
          Punishment

        

        	
          10

        

        	
          6.00

        

        	
          18.00

        

        	
          11.80

        

        	
          4.049

        
      


      
        	
          Reappraisal

        

        	
          10

        

        	
          10.00

        

        	
          22.00

        

        	
          15.20

        

        	
          3.88

        
      


      
        	
          Worry

        

        	
          10

        

        	
          6.00

        

        	
          14.00

        

        	
          9.40

        

        	
          3.02

        
      


      
        	
          Social control

        

        	
          10

        

        	
          6.00

        

        	
          19.00

        

        	
          13.10

        

        	
          4.90

        
      


      
        	
          Type B

        

        	
          Distraction

        

        	
          10

        

        	
          6.00

        

        	
          23.00

        

        	
          15.45

        

        	
          3.56

        
      


      
        	
          Punishment

        

        	
          10

        

        	
          6.00

        

        	
          16.00

        

        	
          10.90

        

        	
          2.58

        
      


      
        	
          Reappraisal

        

        	
          10

        

        	
          7.00

        

        	
          21.00

        

        	
          14.48

        

        	
          3.19

        
      


      
        	
          Worry

        

        	
          10

        

        	
          6.00

        

        	
          16.00

        

        	
          8.90

        

        	
          2.57

        
      


      
        	
          Social control

        

        	
          10

        

        	
          8.00

        

        	
          23.00

        

        	
          13.54

        

        	
          3.53

        
      


      
        	
          Type D

        

        	
          Distraction

        

        	
          10

        

        	
          4.00

        

        	
          22.00

        

        	
          14.04

        

        	
          3.81

        
      


      
        	
          Punishment

        

        	
          10

        

        	
          6.00

        

        	
          21.00

        

        	
          12.24

        

        	
          2.95

        
      


      
        	
          Reappraisal

        

        	
          10

        

        	
          7.00

        

        	
          22.00

        

        	
          14.58

        

        	
          2.75

        
      


      
        	
          Worry

        

        	
          10

        

        	
          6.00

        

        	
          20.00

        

        	
          10.84

        

        	
          2.96

        
      


      
        	
          Social control

        

        	
          10

        

        	
          6.00

        

        	
          23.00

        

        	
          13.77

        

        	
          3.57

        
      

    


    Table 5: Descriptive statistics of metacognition subscales based on personality types


    
      
        	
          Type personality

        

        	
          Subscale

        

        	
          N

        

        	
          Minimum score

        

        	
          Maximum score

        

        	
          Mean

        

        	
          SD

        
      


      
        	
          Type A

        

        	Positive beliefs about worry

        	
          10

        

        	
          6.00

        

        	
          21.00

        

        	
          13.50

        

        	
          4.79

        
      


      
        	Uncontrollability of thoughts and danger

        	
          10

        

        	
          9.00

        

        	
          24.00

        

        	
          14.30

        

        	
          4.54

        
      


      
        	Cognitive confidence

        	
          10

        

        	
          1.00

        

        	
          22.00

        

        	
          10.90

        

        	
          6.00

        
      


      
        	Need for thought control

        	
          10

        

        	
          4.00

        

        	
          20.00

        

        	
          14.20

        

        	
          4.51

        
      


      
        	Cognitive self-awareness

        	
          10

        

        	
          8.00

        

        	
          19.00

        

        	
          15.60

        

        	
          3.23

        
      


      
        	
          Type B

        

        	Positive beliefs about worry

        	
          10

        

        	
          6.00

        

        	
          18.00

        

        	
          10.54

        

        	
          3.25

        
      


      
        	Uncontrollability of thoughts and danger

        	
          10

        

        	
          6.00

        

        	
          19.00

        

        	
          12.35

        

        	
          3.22

        
      


      
        	Cognitive confidence

        	
          10

        

        	
          6.00

        

        	
          41.00

        

        	
          12.32

        

        	
          6.69

        
      


      
        	Need for thought control

        	
          10

        

        	
          6.00

        

        	
          22.00

        

        	
          15.00

        

        	
          3.58

        
      


      
        	Cognitive self-awareness

        	
          10

        

        	
          10.00

        

        	
          20.00

        

        	
          14.80

        

        	
          2.82

        
      


      
        	
          Type D

        

        	Positive beliefs about worry

        	
          10

        

        	
          2.00

        

        	
          41.00

        

        	
          13.71

        

        	
          5.99

        
      


      
        	Uncontrollability of thoughts and danger

        	
          10

        

        	
          3.00

        

        	
          24.00

        

        	
          14.89

        

        	
          3.971

        
      


      
        	Cognitive confidence

        	
          10

        

        	
          6.00

        

        	
          24.00

        

        	
          12.72

        

        	
          4.71

        
      


      
        	Need for thought control

        	
          10

        

        	
          3.00

        

        	
          24.00

        

        	
          15.60

        

        	
          3.68

        
      


      
        	Cognitive self-awareness

        	
          10

        

        	
          3.00

        

        	
          20.00

        

        	
          14.09

        

        	
          3.44

        
      

    


    Testing Research Hypothesis


    Hypothesis: There is difference between metacognition and thought control in individuals with Types A, B, and D personality.


    In this section, in order to test our hypothesis first we used MANOVA test. Results are presented in Table 6. According to Table 6, MANOVA test results (F) show that the correlation between subscales of distraction, punishment, worry, positive beliefs about worry, and uncontrollability of thoughts and danger and personality type is significant (p < 0.05).


    Tukey’s range test was used to investigate the multiple comparisons. It is used to find means that are significantly different from each other. The results are presented in Table 7. The results of Tukey’s tests show that there is a significant difference over the studied measures of distraction between Type A and Type B, and Type A and Type D (p < 0.05). The personality types do not differ from each other in terms of punishment, while mean values of three subscales of worry, positive beliefs about worry, and uncontrollability of thought and danger differ from each other significantly among type B and type D individuals.


    Table 6: MANOVA test results


    
      
        	
          Variables

        

        	
          Sum of squares

        

        	
          Degree of freedom

        

        	
          Mean square

        

        	
          F

        

        	
          Significance level

        
      


      
        	
          Personality type

        

        	
          Distraction

        

        	
          582.226

        

        	
          2

        

        	
          291.113

        

        	
          9.839

        

        	
          .000

        
      


      
        	
          Punishment

        

        	
          42.066

        

        	
          2

        

        	
          21.033

        

        	
          2.394

        

        	
          0.095

        
      


      
        	
          Reappraisal

        

        	
          4.032

        

        	
          2

        

        	
          2.016

        

        	
          0.232

        

        	
          0.793

        
      


      
        	
          Worry

        

        	
          96.017

        

        	
          2

        

        	
          48.009

        

        	
          5.763

        

        	
          0.004

        
      


      
        	
          Social control

        

        	
          4.773

        

        	
          2

        

        	
          2.387

        

        	
          0.177

        

        	
          0.838

        
      


      
        	
          Positive beliefs about worry

        

        	
          236.459

        

        	
          2

        

        	
          118.230

        

        	
          3.974

        

        	
          0.21

        
      


      
        	
          Uncontrollability of thoughts and danger

        

        	
          150.267

        

        	
          2

        

        	
          75.134

        

        	
          5.049

        

        	
          0.008

        
      


      
        	
          Cognitive confidence

        

        	
          34.603

        

        	
          2

        

        	
          17.302

        

        	
          0.607

        

        	
          0.547

        
      


      
        	
          Need for thought control

        

        	
          23.179

        

        	
          2

        

        	
          11.589

        

        	
          0.835

        

        	
          0.436

        
      


      
        	
          Cognitive self-awareness

        

        	
          28.104

        

        	
          2

        

        	
          14.052

        

        	
          1.290

        

        	
          0.279

        
      

    


    Table 7: Tukey’s test results for comparing research variables


    
      
        	
          Variables

        

        	
          Mean difference

        

        	
          The standard error of measurement

        

        	
          Significance level

        
      


      
        	
          Distraction

        

        	
          Type A

        

        	
          B

        

        	
          6.5484*

        

        	
          1.97817

        

        	
          0.003

        
      


      
        	
          D

        

        	
          7.9574*

        

        	
          1.80927

        

        	
          0.000

        
      


      
        	
          Type B

        

        	
          A

        

        	
          –6.5484*

        

        	
          1.97817

        

        	
          0.003

        
      


      
        	
          D

        

        	
          1.4091

        

        	
          1.12658

        

        	
          0.426

        
      


      
        	
          Type D

        

        	
          A

        

        	
          –7.9574*

        

        	
          1.80927

        

        	
          0.000

        
      


      
        	
          B

        

        	
          –1.4091

        

        	
          1.12658

        

        	
          0.426

        
      


      
        	
          Punishment

        

        	
          Type A

        

        	
          B

        

        	
          0.8968

        

        	
          1.07794

        

        	
          0.684

        
      


      
        	
          D

        

        	
          –0.4447

        

        	
          1.07794

        

        	
          0.894

        
      


      
        	
          Type B

        

        	
          A

        

        	
          –0.8968

        

        	
          0.61389

        

        	
          0.684

        
      


      
        	
          D

        

        	
          –1.3415

        

        	
          0.98591

        

        	
          0.077

        
      


      
        	
          Type D

        

        	
          A

        

        	
          0.4447

        

        	
          0.61389

        

        	
          0.894

        
      


      
        	
          B

        

        	
          1.3415

        

        	
          1.04970

        

        	
          0.077

        
      


      
        	
          Worry

        

        	
          Type A

        

        	
          B

        

        	
          0.4968

        

        	
          0.96008

        

        	
          0.884

        
      


      
        	
          D

        

        	
          –1.4404

        

        	
          1.04970

        

        	
          0.294

        
      


      
        	
          Type B

        

        	
          A

        

        	
          –0.4968

        

        	
          0.59781

        

        	
          0.884

        
      


      
        	
          D

        

        	
          –1.9372*

        

        	
          0.96008

        

        	
          0.004

        
      


      
        	
          Type D

        

        	
          A

        

        	
          1.4404

        

        	
          0.59781

        

        	
          0.294

        
      


      
        	
          B

        

        	
          1.9372

        

        	
          1.98371

        

        	
          0.004

        
      


      
        	
          Positive beliefs about worry

        

        	
          Type A

        

        	
          B

        

        	
          2.9516

        

        	
          1.98371

        

        	
          0.300

        
      


      
        	
          D

        

        	
          –0.2128

        

        	
          1.81434

        

        	
          0.992

        
      


      
        	
          Type B

        

        	
          A

        

        	
          –2.9516

        

        	
          1.98371

        

        	
          0.300

        
      


      
        	
          D

        

        	
          –3.1644*

        

        	
          1.12974

        

        	
          0.016

        
      


      
        	
          Type D

        

        	
          A

        

        	
          0.2128

        

        	
          1.81434

        

        	
          0.992

        
      


      
        	
          B

        

        	
          3.1644*

        

        	
          1.12974

        

        	
          0.016

        
      


      
        	
          Uncontrollability of thought and danger

        

        	
          Type A

        

        	
          B

        

        	
          1.9452

        

        	
          1.40284

        

        	
          0.351

        
      


      
        	
          D

        

        	
          –0.5936

        

        	
          1.28307

        

        	
          0.889

        
      


      
        	
          Type B

        

        	
          A

        

        	
          –1.9452

        

        	
          1.40284

        

        	
          0.351

        
      


      
        	
          D

        

        	
          –2.5388*

        

        	
          0.79893

        

        	
          0.005

        
      


      
        	
          Type D

        

        	
          A

        

        	
          0.5936

        

        	
          1.28307

        

        	
          0.889

        
      


      
        	
          B

        

        	
          2.5388*

        

        	
          0.79893

        

        	
          0.005

        
      

    


    Note: * = at 0.05 confidence level


    Discussion


    The obtained results shown in Table 7, indicates that individuals with Type B personality significantly differ from Type D in terms of “positive beliefs about worry” and “beliefs related to uncontrollability and danger”. There was a considerable difference over experiencing negative emotions and affections between Type B and Type D, such that Type D individuals had higher negative emotions and confusion. Depression and symptoms of post-traumatic stress are two examples of such emotions. In addition, evaluating metacognition models showed a correlation between positive and negative metacognitive beliefs about worry, and such disorders and negative emotions. According to the effect of metacognitive beliefs on the incidence and maintenance of these disorders, the difference between Type D and Type B personality can be explained by two sub-scales of positive and negative metacognitive beliefs. The results of the study also showed that there is not any significant difference among individuals with Type A, B and D personality in terms of “cognitive confidence”, “need for thought control” and “cognitive self-awareness”. The difference exists in terms of other personality traits such as negative emotions and time urgency.


    Our results demonstrated that those with Type A, B and D personalities differed from each other significantly in terms of thought control strategy of “distraction”. The differences between behavioural patterns of Type A and B personalities cause type the individuals with Type A personality to suffer from greater stress; and anxiety, depression and sleep disorders are reported in Type A more than Type B. Strategy of distraction was negatively associated with vulnerability to stress. This strategy is not significantly related to neuroticism and anxiety. The difference between depressed patients and non-depressed patients indicates that depression and anxiety has a negative correlation with distraction. Also, there is a relationship between improvement of depression and increased use of strategy of distraction. The strategy of distraction as a coping strategy significantly improves insomnia (48).


    Our results did not show a significant difference in using two “social control” and “reappraisal strategies” among the three personality types. Studies have shown that social control and re-appraisal strategies were negatively correlated with stress, and are considered to be the positive factors of gaining mental health. Reappraisal has significant and positive correlation with the scores on Beck depression subscale, and predicts disturbing thoughts in depressed group while social control is negatively correlated with depression, anxiety and disturbing thoughts. Investigating the strategies of thought control between patient and improved groups showed that recovery from depression and posttraumatic stress disorder has a relationship with an increasing use of reappraisal (46). Such differences have not been yet investigated among type personalities and the results of the current study illustrated lack of a significant difference in using these two strategies among those with Types A, B and D personality.


    Finally, our findings revealed that, there was a significant difference over mean values of using the strategies of “worry” and “punishment” among three personality types, and by conducting post hoc test, we found that the difference in “worry” is significant between Type B and Type D personalities. Thought control strategies of worry and punishment are used more extensively in some clinical disorders and have relation with some specific criteria of pathology. For example, studies of Ellis and Cropley (48), have shown that thought control strategies of worry and punishment are positively correlated with Beck depression scale and Beck anxiety. Also, improvement of depression or posttraumatic stress has relationship with decreasing use of these two strategies. In addition, tendency towards use of worry and punishment as the thought control strategies has a positive pathological worry, neuroticism and introversion. Accordingly, use of worry and punishment to control thought indicates to the readiness for emotional problems. These emotional problems are seen in individuals with Type D personality more than those with Type B personality, and this is in consistence with the results of our study.
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    ABSTRACT


    Introduction: The present study examined the extent to which problem-based learning (PBL) as a learning context indirectly influences the attributes of self-directed learning process (SDL) indicated in Candy’s four dimensional model of SDL. The model has four components related to SDL; personal autonomy (PA), self-management in learning (SML), independent pursuit of learning (IPL), and the learner control of instruction (LI). The study also investigated aspects of PBL that supports the development of SDL in medical students. Method: Undergraduate medical students at Melaka Manipal Medical College (MMMC), Manipal Campus, Manipal University, India were requested to respond to a questionnaire focusing on Candy’s model of SDL, on a 4 point Likert scale (4 = Strongly agree, 3 = Agree, 2 = Disagree, 1 = Strongly disagree). For the first four items, they were requested to indicate the reasons for the scores they have given. Additionally, students were also requested to mention two or three attributes of PBL that supported SDL, in the same questionnaire. Results: Among the domains, the mean score was found to be highest for personal autonomy, followed by self-management of learning, learner control of instruction and independent pursuit of learning. Three items belonging to the domains, self-management of learning and personal autonomy (spend more time [3.18], more effort in learning [3.19], take more responsibility in learning PBL topics [3.12]) had the highest mean scores compared to other items. All items had a mean score more than 2.5, except two items. Students also indicated that in PBL, as learning is triggered by a case, and as it helped in linking concepts, it motivated learning. Conclusion: This study provided baseline data regarding the level of SDL in PBL, of undergraduate medical students. The reported level of SDL in PBL as indicated by attributes associated with all four domains of SDL seem to be quite satisfactory.


    Keywords: Problem-based learning, Self-directed learning, Undergraduate medical students


    Introduction


    Through problem-based learning (PBL) students undertake the responsibility for their own learning and thereby improve their self-directed learning (SDL) skills. Knowles described SDL as a process in which individuals take the initiative with or without the help of others in diagnosing their learning needs, formulating goals, identifying human and material resources, choosing and implementing appropriate learning strategies and evaluating learning outcomes (1). The importance of learning context for SDL has been recognised by some researchers (2, 3). Many studies have reported that PBL students possess better SDL skills (4, 5, 6, 7, 8, 9) and adopt a deep approach to learning compared to their traditional counterparts (10). Some medical schools have embodied more PBL sessions during preclinical training in order to promote students’ SDL skills (11) and this implies the pertinence of PBL as a learning context (12). Therefore, PBL do indirectly produce self-directed learners, who may have different levels of self-directed learning attributes. In PBL, students are initially confronted with a case, which is then followed by generation of learning issues, hypotheses and learning objectives by students (brainstorming phase). During this phase, students are engaged in SDL as they themselves take the initiative to identify the learning goals in the PBL context. This is followed by a period of self-study in which students learn the topics/concepts and then come for the reporting phase. This period in which self-directed learning happens is where the students actually decide upon what to learn, how much to learn, and how to learn. In a PBL setting, the tutorial group discussion and the individual learning process play an important role in structuring students’ learning (13). Research reports that students should be guided on aspects of how to involve themselves during the self-directed learning period so as to make the reporting phase (presentation session) more meaningful (13). Furthermore, strategies students employ during the SDL phase in PBL has an impact on achievement of expected outcomes (14, 15).


    Candy (2) defines four dimensions of SDL: personal autonomy, self-management in learning, independent pursuit of learning, and the learner control of instruction. Personal autonomy refers to freedom of choice of students and the ability to realistically appraise own shortcomings as a learner. He also states that personal autonomy is contextual, that is it varies in different contexts. Self-management is the willingness as well as the ability of students to manage their own learning. Learner control of instruction refers to organisation of information instruction in formal settings, that is, control over aspects of instructional situation. It is the amount of control, the learner can assume in the learning process in a classroom setting. Independent pursuit of learning is about learning that happens outside formal educational settings. It is about the learner’s decision on how to engage in learning. Candy (2) asserts that learning always occurs in a social context, and therefore the quality of help one can get from others is an important indicator of independent pursuit of learning.


    Even though reports on various factors influencing PBL are available, research on how PBL facilitates self-directed learning is crucial, as stated by Dolmans (16). Keeping this in mind, our study aimed to explore the extent to which PBL as a learning context indirectly influence the attributes of SDL indicated in Candy’s four dimensional model of SDL.


    Methods


    The present study was conducted among second year undergraduate medical students (n = 112) of Melaka Manipal Medical College (MMMC), Manipal University, India and the study design was cross-sectional. The study was approved by Institutional Ethics Committee, Manipal University, India.


    Educational Context


    The undergraduate medical program at MMMC offers the Bachelor of Medicine and Bachelor of Surgery (MBBS) program, which is five years in duration. Students spend the first two and a half years in Manipal, Karnataka, India, and the remaining time in Malaysia. The curriculum is divided into four blocks (teaching units) and the subject’s anatomy, physiology, and biochemistry are taught in first year and Pathology, Pharmacology, Microbiology and Forensic Medicine are taught in second year. There are two admission intakes per year: one in March and the other in September. PBL was introduced in the curriculum from September 2006 admissions onward and a subject-wise approach was adopted till 2014.


    Each PBL session constituted a brainstorming session, self-study time (one week) and presentation/reporting session. During the self-study time, students learn the learning objectives both individually and through collaborative learning. Each PBL group consisted of 12 to 14 students and one facilitator who is the subject expert. The groups were shuffled every block, in order to provide students with varied learning experiences with different groups. Assessment of PBL sessions were conducted separately for both sessions. In the brainstorming session it was mainly active participation of students in the group discussion and for presentation session, assessment was based on active participation in the group discussion, presentation style and accuracy of the content presented by students. Eighteen PBL sessions were implemented for this study sample over a span of two years.


    Following a thorough literature search, a questionnaire was developed (Table 1) which had 18 items focusing on the SDL model reported by Candy. Self-management of learning (SML), personal autonomy (PA), independent pursuit of learning (IPL), and learner control of instruction (LI) had 15, 8, 5 and 9 items respectively (indicated in Table 1). The questionnaire was validated (content validity) by two faculty members who were not part of the study. The validated questionnaire was distributed to second year students (n = 112) in the fourth block. They were requested to indicate their responses in the questionnaire on a 4 point Likert scale (4 = Strongly agree, 3 = Agree, 2 = Disagree, 1 = Strongly disagree). For the first four items, they were requested to indicate the reasons for the scores they have given. Additionally, students were also requested to mention two or three attributes of PBL that supported SDL, in the same questionnaire. These students were chosen as the study sample as the authors felt that these students have experienced PBL in first year as well as second year and therefore will have sufficient learning experience in order to respond to the questionnaire.


    Data was summarised using mean and standard deviation. Responses to the question on attributes of PBL that supported SDL were analysed by identifying the themes and determining the number of respondents for each theme.


    Results


    The response rate was 100%. Mean scores for the items and the domains are depicted in Table 1. Among the domains, the mean score was found to be highest for personal autonomy, followed by self-management of learning, learner control of instruction and independent pursuit of learning. Three items belonging to the domains, self-management of learning and personal autonomy (spend more time [3.18], more effort in learning [3.19], take more responsibility in learning PBL topics [3.12]) had the highest mean scores compared to other items. All items had a mean score more than 2.5, except two items. One item which is a positive statement belonging to self-management of learning and learner control of instruction (I feel that compared to my PBL sessions in first year, now I am more self-reliant) and another item which is a negative statement belonging to personal autonomy (In PBL, my intention is only to have a superficial understanding of the topic, so I just memorise content for the learning objectives) had a mean score of 2.09. Table 2 depicts the reasons indicated by students for the scores they gave for the first four items in the questionnaire. In general they opined that as PBL is assessed, it demands more understanding of topics, and requires more self-learning which is difficult, they perceived that learning PBL topics is more stressful, more time consuming, more effortful, and demands more responsibility. These were the reasons why they indicated a higher score for these items. Students who indicated a lower score (1 & 2) for the above items opined that learning PBL topic is fun, and they assume the same level of responsibility and devote almost equal time for learning both PBL as well as lecture topics. In response to the open-ended question on how learning in PBL is different from learning SDL topics for regular SDL sessions, students felt that learning PBL topics requires in-depth study (presentation purpose) and full understanding and memorisation of every detail. They also felt that learning PBL topics is more fun as there is no critical reading compared to reading for a test and there is no restriction in searching for information. In response to the question regarding aspects of PBL that supported self-directed learning, the responses obtained were not related to ‘SDL’ in PBL. Students in general indicated that in PBL, as learning is triggered by a case, it stimulated their interest to learn, and as PBL helped in linking concepts it stimulated their learning.


    Table 1: Mean (±SD) scores for the domains and items


    
      
        	
          Domains and Items

        

        	
          Mean (SD)

        
      


      
        	Self-management of learning (SML)

        	
          2.82 (0.69)

        
      


      
        	1.

        	Learning a PBL topic is more stressful than learning a lecture topic.

        	
          2.95 (.81)

        
      


      
        	2.

        	I spend more time in studying a PBL topic compared to a lecture topic.

        	
          3.18 (.73)

        
      


      
        	3.

        	I put more effort to study a PBL topic compared to a lecture topic.

        	
          3.19 (.71)

        
      


      
        	4.

        	I take more responsibility in learning a PBL topic compared to a lecture topic.

        	
          3.12 (.76)

        
      


      
        	5.

        	In a lecture class, I feel I don’t have much freedom to express my ideas. But in a PBL session, I have more freedom. So in this way, I feel I have control over my learning in a PBL environment compared to that of a lecture class.

        	
          2.77 (.67)

        
      


      
        	6.

        	In a PBL session, doubts are clarified at once. But in a lecture class, sometimes I have to meet the teacher later and get my doubts clarified. So I can manage my learning more easily in PBL compared to a lecture.

        	
          2.79 (.77)

        
      


      
        	7.

        	I effectively manage my time while studying for a PBL topic in order to be optimally prepared for the presentation session when compared to a lecture topic.

        	
          2.79 (.69)

        
      


      
        	8.

        	In a PBL session, I get immediate feedback from the facilitator. So I can monitor whether my preparation was sufficient enough or not. In this way I can manage my learning more effectively.

        	
          2.97 (.69)

        
      


      
        	9.

        	For learning a PBL topic, I refer recommended books and therefore I manage my learning during the study period of PBL.

        	
          3.11 (.64)

        
      


      
        	10.

        	For learning a PBL topic, I refer books other than recommended books and therefore I manage my learning during the study period of PBL.

        	
          2.61 (.90)

        
      


      
        	11.

        	After the presentation session, I evaluate myself whether the preparation was sufficient enough to get a better understanding of the topic.

        	
          2.88 (.62)

        
      


      
        	12.

        	In PBL, I am the initiator of the learning task. That means I know what needs to be learned.

        	
          2.59 (.83)

        
      


      
        	13.

        	I feel that compared to my PBL sessions in first year, now I am more self-reliant.

        	
          2.09 (.77)

        
      


      
        	14.

        	I have control over my learning in PBL, as I myself plan, monitor and evaluate my learning.

        	
          2.88 (.62)

        
      


      
        	15.

        	During the study period in PBL (one week between brainstorming and presentation sessions), I indulge in collaborative learning with my peers.

        	
          2.46 (.83)

        
      


      
        	

        	
          Independent pursuit of learning (IPL)

        

        	
          2.72 (0.8)

        
      


      
        	1.

        	For learning a PBL topic, I refer recommended books and therefore I manage my learning during the study period of PBL.

        	
          3.11 (.64)

        
      


      
        	2.

        	For learning a PBL topic, I refer books other than recommended books and therefore I manage my learning during the study period of PBL.

        	
          2.61 (.90)

        
      


      
        	3.

        	In PBL, I utilise my freedom to learn beyond the learning objectives by referring learning resources (websites, books) other than those recommended by the facilitator.

        	
          2.59 (.83)

        
      


      
        	4.

        	During the study period in PBL (one week between brainstorming and presentation sessions), I indulge in collaborative learning with my peers.

        	
          2.46 (.83)

        
      


      
        	5.

        	While learning a PBL topic, I try to correlate the content with the content of other subjects

        	
          2.87 (.77)

        
      


      
        	

        	Learner control of instruction (LI)

        	
          2.74 (0.72)

        
      


      
        	1.

        	In a lecture class, I feel I don’t have much freedom to express my ideas. But in a PBL session, I have more freedom. So in this way, I feel I have control over my learning in a PBL environment compared to that of a lecture class.

        	
          2.77 (.67)

        
      


      
        	2.

        	In a PBL session, doubts are clarified at once. But in a lecture class, sometimes I have to meet the teacher later and get my doubts clarified. So I can manage my learning more easily in PBL compared to a lecture.

        	
          2.78 (.77)

        
      


      
        	3.

        	In a PBL session, I get immediate feedback from the facilitator. So I can monitor whether my preparation was sufficient enough or not. In this way I can manage my learning more effectively.

        	
          2.97 (.69)

        
      


      
        	4.

        	For learning a PBL topic, I refer recommended books and therefore I manage my learning during the study period of PBL.

        	
          3.11 (.64)

        
      


      
        	5.

        	For learning a PBL topic, I refer books other than recommended books and therefore I manage my learning during the study period of PBL.

        	
          2.61 (.90)

        
      


      
        	6.

        	After the presentation session, I evaluate myself whether the preparation was sufficient enough to get a better understanding of the topic.

        	
          2.88 (.62)

        
      


      
        	7.

        	In PBL, I am the initiator of the learning task. That means I know what needs to be learned.

        	
          2.59 (.83)

        
      


      
        	8.

        	I feel that compared to my PBL sessions in first year, now I am more self-reliant.

        	
          2.09 (.77)

        
      


      
        	9.

        	I have control over my learning in PBL, as I myself plan, monitor and evaluate my learning.

        	
          2.88 (.62)

        
      


      
        	

        	Personal autonomy

        	
          3.19 (0.72)

        
      


      
        	1.

        	I spend more time in studying a PBL topic compared to a lecture topic.

        	
          3.18 (.73)

        
      


      
        	2.

        	I put more effort to study a PBL topic compared to a lecture topic.

        	
          3.19 (.71)

        
      


      
        	3.

        	I take more responsibility in learning a PBL topic compared to a lecture topic.

        	
          3.12 (.76)

        
      


      
        	4.

        	I effectively manage my time while studying for a PBL topic in order to be optimally prepared for the presentation session when compared to a lecture topic.

        	
          3.79 (.69)

        
      


      
        	5.

        	In PBL, I utilise my freedom to learn beyond the learning objectives by referring learning resources (websites, books) other than those recommended by the facilitator

        	
          2.59 (.83)

        
      


      
        	6.

        	In PBL, my intention is only to have a superficial understanding of the topic, so I just memorise content for the learning objectives.

        	
          2.09 (.77)

        
      


      
        	7.

        	After the presentation session, I evaluate myself whether the preparation was sufficient enough to get a better understanding of the topic.

        	
          2.88 (.62)

        
      


      
        	8.

        	While learning a PBL topic, I try to correlate the content with the content of other subjects.

        	
          2.87 (.77)

        
      

    


    Table 2: Reasons for the scores indicated for items 1 to 4 (Total number of responses n = 112; 100%)


    
      
        	
          Scores

        

        	
          Item 1 (PBL topic more stressful…)

        

        	
          Item 2 (PBL topic more time consuming…)

        

        	
          Item 3 (More effort for learning PBL topic…)

        

        	
          Item 4 (More responsibility for learning PBL topic…)

        
      


      
        	
          1 & 2

        

        	
          
            	it’s fun, in addition learning new topic (n = 12; 10.7%)


            	spend equal time for both (n = 74; 66%)


            	team work (n = 98; 87.5%)


            	friends help to present the learning objective (n = 53; 47.3%)


            	learning both are subjected for same responsibility (n = 69; 61.6%)

          

        
      


      
        	
          3 & 4

        

        	
          
            	being evaluated & carry marks (n = 88; 78.5%)


            	presentation compulsory & fear of not doing it well (n = 99; 88.3%)


            	thorough understanding required (afraid of giving wrong information) (n = 93; 83%)


            	self-dependence in looking for required/important info (n = 97; 86.6%)


            	have to find all information ourselves (n = 89; 79.4%)


            	multiple references (n = 56; 50%)


            	start from scratch (n = 16; 14.2%)


            	self-learning is more difficult (n = 13; 11.6%)


            	PBL topic is more interesting (n = 17; 15.1%)

          

        
      

    


    Discussion


    This paper examines the indirect influence of PBL as a learning context for students’ self-directed learning, with Candy’s self-directed model as a framework. Previous studies reported that context has a strong influence on learning (2, 17). The advantage of PBL as a learning context for fostering SDL skills is that it will pave the way for students to deal with real life situations in a better way in future and also prepare themselves for better self-directed learners (18). According to the present study, students seem to possess the aspects pertaining to all four components of SDL mentioned in the above model. Students seem to be spending more time and effort and assuming more responsibility in learning PBL topics when compared to lecture topics. They postulate reasons such as the demand of more self-learning in understanding of topics and the fact that PBL is assessed, for the perceptions reported above. This awareness and understanding of one’s own learning process is fundamental to SDL. This awareness will enhance the facilitation of components of SDL such as becoming organised and developing the ability to retrieve information (self-management), to develop the ability to set goals and exercise freedom of choice in achieving them (personal autonomy), and to develop self-efficacy in the learning process (learner control of instruction).


    Medical students experience a packed curriculum and majority of them may not learn content beyond the learning objectives. However, students’ interpersonal interaction for learning (Item no:17; During the study period in PBL [one week between brainstorming and presentation sessions], I indulge in collaborative learning with my peers), as well as sense of ownership of learning (Item no:14; In PBL, I am the initiator of the learning task. That means I know what needs to be learned), seems to be positive in the present study. In a PBL context, students should be entrusted with the freedom to select the learning resources (2, 12, 19). At MMMC, students are expected to read mainly from the recommended book(s) and assessment is also only based on content from those books. In spite of the fact that, students are aware of the learning objectives as well as the type of learning resources they need to utilise, it did not hinder their interest for collaborative learning and also the curiosity to learn beyond curriculum requirements.


    Another pertinent factor reported in the literature that affects students’ SDL in PBL is the tutorial group functioning (20). Visschers-Pleijers et al. (21) reported the cardinal role of elaboration and coconstruction of knowledge in the tutorial group functioning. In the present PBL context, most often, a crucial component of PBL that is lacking, which many facilitators have observed, is discussion within the tutorial group. Even though students are assessed on their active participation in the discussion both during brainstorming and presentation sessions, they are satisfied that they have brought out most of the learning objectives (in brainstorming) which are pre-identified by the facilitator and have presented the topic (in presentation). As mentioned earlier, in the present PBL context, as students are aware of the learning objectives and the recommended learning resources, they do not show interest to go into the deeper aspects of the case through collaborative learning. This hinders the process of elaboration and coconstruction of information and this in turn affects the effective functioning of tutorial groups. This affects the quality of their self-directed learning with respect to the social aspects of learning (IPL) and ownership in learning (LI).


    Finally, the quality of the case affects the tutorial group functioning which in turn influences SDL in PBL (20). Cases which were ill-structured might have been the reason for the decreased quality of tutorial group functioning with respect to elaboration of knowledge, which affected the quality of students’ self-directed learning with respect to the social aspects of learning (IPL) and ownership in learning (LI).


    The process of ‘reflection’ on self-directed learning process is another cardinal factor required for structuring SDL during PBL (12, 22). In the present study it was encouraging to observe that students reflect on their SDL process in PBL (after the presentation session, I evaluate myself whether the preparation was sufficient enough to get a better understanding of the topic; I have control over my learning in PBL, as I myself plan, monitor and evaluate my learning). Silen (12) reported that if students have the behaviour of reflecting on their SDL process they would acquire new ‘informed eyes’ to get a better understanding of the problem when they return for the presentation session. She stresses that metacognitive analyses of the learning process is of paramount importance for the feeling of sense of ownership of learning (12).


    Conclusions


    The present study revealed that although majority (> 75%) of students were found to have aspects related to all four components of SDL mentioned in Candy’s model, some behaviours related to independent pursuit of learning as well as learner control of instruction were found to be below the expected level. This finding indicated that tutorial group functioning in the present PBL context, and case design are the areas which needs refinement. Deep processing of information has to be promoted by rendering students the freedom to choose what they learn with respect to the case. However, the process of reflection on SDL seems to be happening among majority of students.
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    ABSTRACT


    Background: An important preliminary step in learning and teaching planning is the understanding of your learner. This understanding will help in the allocation of instructional methods and curriculum development. Understanding the learner enfolds the understanding of different learner characteristics. One of these characteristics to be is the learning styles. Aim: This study aims to explore learning styles of medical students at Ibn Sina National College for Medical Studies (ISNC) and determine the effect of related factors as gender, as well as making recommendations to improve teaching and learning at the College. Subjects and Methods: Barsch Learning Styles Inventory was used to assess the learning styles of the MBBS students at ISNC. A sample size of 550 students has been targeted. The overall response rate was 82.7% (n = 455). Scores have been manually calculated for each student and his/her learning style is indicated based on the inventory manual. Descriptive statistics were applied, and statistical significance was set at p < 0.05. Results: Visual Learning Style is the common style among the studies sample of students. However, participants were found to use more than one learning styles (two or three styles) for taking in information. There were minor differences between males and females in styles’ prevalence. Those differences were not statistically significant. Conclusion: The most prevalent learning style is the visual one, which is in agreement with the literature on learning styles. The prevalence of different styles is similar in both males and females.


    Keywords: Learning styles, Barsch Learning Inventory, Ibn Sina College in Jeddah


    Introduction


    An important preliminary step in learning and teaching planning is deeply understanding of your learner. This analysis and understanding will help in the allocation of the instructional methods and the curriculum development. Understanding the learner enfolds the understanding of different learner characteristics. One of these characteristics is the learning styles (1).


    Learning styles refer to the preferred way individual processes information and also describe a person’s typical mode of thinking, remembering or problem solving (2). Researchers have identified three major learning styles: visual, auditory and kinesthetic. Visual learners use visual objects such as graphs, charts, pictures, and seeing information; auditory learners retain information through hearing and speaking; and kinesthetic learners like to use the hands-on tactile approach to learn new material (3).


    Students can be easily identified and classified according to their learning styles, which indicates a domination of one learning styles. However, the same learner can have a mix of learning styles, meaning that he can learn the same things through different ways (4).


    The fact that learners differ in their way of learning have motivated educationists and teachers to think of different educational methodologies (5).


    With the paradigm shift in the medical education field from the teacher-centred education to the student-centred learning, teachers’ role has been changed from a source of information to a facilitator of learning (6, 7). This encouraged the educators to seek understanding of their students’ learning styles in order to diversify the instructional methods and the learning activities to satisfy the different learning styles (8). Moreover, the harmonisation between the learners and educator in the facilitation process can be better if they share the same learning styles (9, 10).


    During curriculum planning, the students’ learning styles preferences can be the cornerstone in deciding on the content and the way that content would be transferred to and learned by the students. This can solve the monotonous way in dealing with different learners (11).


    Ibn Sina National College for Medical Studies (ISNC) is the first private medical college under the supervision of the Saudi Ministry of Higher Education. It encompasses four health professions education programs. The Medicine program runs an integrated curriculum that has both systems-based modules and problem-based learning (PBL) and uses interactive lectures as the main teaching method.


    At ISNC, a recent consideration has been paid as regards to the importance of learning style as a factor to improve the educational experience of learners. However, the ISNC is in the process of encouraging a shift to active learning, this requires more individualisation of instruction.


    This study aims to explore ISNC students’ learning styles, and determine what types of learners they are. This study will also determine the effect of related factors as gender, as well as making recommendations to improve teaching and learning at the ISNC.


    Method


    The Barsch Learning Styles Inventory is developed by Jeffrey Barsch (12), one of the quick assessments of learning styles. The inventory has 24 statements which are assigned values and these values are used in the scoring process. Three learning styles will be defined once the test is complete: Visual (sight), Auditory (sound), and Tactile/Kinesthetic (small/large motor movements).


    Barsch Learning Styles Inventory was used to assess the learning styles of the MBBS students at ISNC. A sample size of 550 students has been targeted. The overall response rate was 82.7% (n = 455). The students were asked to finish the inventory in one session after an awareness lecture and large group discussion about the characteristics and behaviours of different learning styles. The students were directed toward using the key at the end of the inventory to calculate the score and know their learning style. Completed inventories were then collected for further analysis in this study.


    According to the classification criteria of Barsch Learning Styles Inventory, learners are classified as either dominantly Visual, Auditory or Kinesthetic according to the highest collective score they get in relation to the inventory questions representing that style. Scores have been manually calculated for each student and his/her learning style is indicated based on the inventory manual.


    Ethical approval has been obtained from the Research Ethics Committee of ISNC prior to starting the research. Students were given the complete right to deny participation in the research. Also, students who participated were asked not to write their names or any indications to their identity.


    Data Analysis


    Data entry format has been created using Microsoft Excel 2010, and for the analysis of quantitative data, information was presented in tabular and graphic forms like bar and pie charts. Data analysis was performed using SPSS v.20. Descriptive analysis has been used (frequency and percentage). For comparing gender differences, t-test was used. Statistical significance was set at p-value < 0.05.


    Results


    A total of 455 students (46.8% males and 53.2% females) at Ibn Sina National College for Medical Studies completed the Barsch Learning Styles Inventory for determining the learning styles. Almost all of the students were Saudi (95.4%), of the age group < 20 years (96.6%), and has no previous university education (98.7%).


    It was found that the visual learning style was the most prevalent learning style while the auditory was the least prevalent one among the studied sample.


    Barsch’s Visual Learning Style is the common style among the studies sample of students, both for males (59%) and females (61%). The least prevalent learning style is the Auditory Learning Style. There were minor differences between males and females in styles’ prevalence. Those differences were not statistically significant (p > 0.05).


    In a very small percentage of the study subjects (3%), the scores for the three styles are very close to each other (one or two point’s difference). We call this Tri-modal (VAK). The rest of the study population had two styles dominating the third one (Bi-modal VK, VA or AK). No one in our sample was found to be purely of one style.


    Table 1: Demographic data of the study sample


    
      
        	
          Response rate

        

        	
          455 out of 550 (82.7%)

        
      


      
        	Gender

        	
      


      
        	
          Male

        

        	
          213 (46.8%)

        
      


      
        	
          Female

        

        	
          242 (53.2%)

        
      


      
        	Nationality

        	
      


      
        	
          Saudi

        

        	
          434 (95.4%)

        
      


      
        	
          Non-Saudi

        

        	
          21 (4.6%)

        
      


      
        	Age group

        	
      


      
        	
          < 20 years

        

        	
          440 (96.6%)

        
      


      
        	
          > 20 years

        

        	
          15 (3.4%)

        
      


      
        	School background

        	
      


      
        	
          Governmental

        

        	
          348 (76.5%)

        
      


      
        	
          Private

        

        	
          107 (23.5%)

        
      


      
        	Previous university education*

        	
      


      
        	
          Yes

        

        	
          6 (1.3%)

        
      


      
        	
          No

        

        	
          449 (98.7%)

        
      

    


    Note: Some of the students has been to some college/university (usually health-related programs) prior to joining Ibn Sina College.


    Table 2: Distribution of the study sample according to the dominant learning style group (according to the classification of Barsch*)


    
      
        	
          Style

        

        	
          Males

        

        	
          Females

        

        	
          p-value

        
      


      
        	
          No.

        

        	
          %

        

        	
          No.

        

        	
          %

        
      


      
        	
          Visual

        

        	
          126

        

        	
          59

        

        	
          148

        

        	
          61

        

        	
          0.48

        
      


      
        	
          Auditory

        

        	
          38

        

        	
          18

        

        	
          46

        

        	
          19

        

        	
          0.72

        
      


      
        	
          Kinesthetic

        

        	
          49

        

        	
          23

        

        	
          48

        

        	
          20

        

        	
          0.53

        
      

    


    *The scores in the other two styles are not considered in this general classification.


    
      [image: art]


      Figure 1: Proportions of the learners according to the mix of different styles.


      Note: VK = Visual/Kinesthetic, VA = Visual/Auditory, AK = Auditory/Kinesthetic

    


    Discussion


    Knowing the learning style of students is a valuable skill in education. Knowledge of learning styles may help educators identify and solve learning problems among students, thus helping their students to become more effective learners and increase their academic performance (13). We found that our results are in congruence with Sabiha et al. (13) that was conducted among medical and dental students of first, second and third years in Islamabad University where we both found that the visual learning style was the predominant style in our study population. Similar to our results about the use of multiple styles, Nuzhat et al. (14) found that multiple learning styles of medical students represented 73% and Baykan & Naçar (15) reported that 64% of first year medical students use multimodal learning style.


    Our results match with a study held in a private university in Northern Cyprus, where the researchers reported that most of the students prefer visual learning style (41.7%) (16). In contrast, Javadinia et al. (17) in Iran found that the learning style mostly used by these students was auditory (48.6%). No one in our sample was found to be purely of one style. This was contradictory to a study held by Sabiha et al. (13) that was conducted among medical and dental students of first, second and third years in Islamabad University, where they found that the majority of medical and dental students had a single learning style, while only one sixth of medical and one third of dental students had multiple learning styles.


    Javadinia et al. (17) found no significant relationship between the preferred learning styles and gender (p = 0.18). This is consistent with our results that show no statistically significant gender difference is observed. Also, Baykan & Naçar (15) and Jill et al. (18) agreed with our results. On the contrary, Shah et al. (19) found that female students’ preferred auditory learning style over other styles, while male students showed equal preference of auditory and kinesthetic learning style, and the difference between them was statistically significant.


    Conclusion


    The most prevalent learning style is the Visual one, which is in agreement with the literature on learning styles. The prevalence of different styles is similar in both males and females. Most importantly, medical students are not confined to only one learning styles, as they showed similar scores for two (bi-modal) or more (tri-modal). This agrees with the nature of medical students, who should be flexible in their mode of taking in information.


    In response to such results, instructors should clearly address the diversity of learning styles among students and develop appropriate learning approaches. For example, more attention should be given to different educational activities (e.g. lectures) to make them more engaging to the students, through augmenting them with visual illustrations and multimedia.
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    ABSTRACT


    Introduction: House officers who are suffering from stress, anxiety or depression are at risk of harm to themselves, colleagues and even patients, as well as affecting their livelihood. Objective: This study is aimed to find the prevalence of stress, anxiety and depression among house officers working in Kota Kinabalu, Sabah. Method: A cross-sectional study was done using a self-administered questionnaire containing socio-demographic factors and Depression, Anxiety and Stress Scale (DASS) 21. Results: Prevalence of stress, anxiety and depression were 57.1%, 63.7%, and 42.9% respectively. Multiple logistic regression analysis found that house officers who thought of quitting Housemanship was associated with stress (adjusted OR = 3.64, 95% CI: (1.44, 9.20), p = 0.006), and depression (adjusted OR = 8.26, 95% CI: (2.96, 23.02), p < 0.001). House officers who perceives that they are bullied is associated with anxiety (adjusted OR = 4.16, 95% CI: (1.33, 13.07), p = 0.015). Work experience of the house officers in months have a protective effect to stress (adjusted OR = 0.92, 95% CI: (0.87, 0.97), p = 0.004), anxiety (adjusted OR = 0.93, 95% CI: (0.88, 0.98), p = 0.006) and depression (adjusted OR = 0.92, 95% CI: (0.87, 0.98), p = 0.006). Conclusion: The prevalence of stress, anxiety and depression among house officers in Kota Kinabalu, Sabah is high. Management should look into the findings and understand the importance of addressing this problem as it may affect patient care and safety, and the livelihood of house officers. Future studies identifying why house officers are thinking of quitting service and why they do feel that they are being bullied may be warranted.


    Keywords: Stress, Anxiety, Depression, House Officer, Housemanship, DASS, Malaysia


    Introduction


    Medical Act 1971 defines “Housemanship” as a two-year supervised practical training in any public health care institution, upon completing a medical degree program in an accredited medical school. This mandatory training is to produce professional and patient-oriented doctors for the betterment of our public health services (1). Successful completion of this program requires specific documentation, including satisfactory reports from the supervisors and heads of each department, which indicates that the houseman is now eligible to serve with independent capacity in various public/private health sectors.


    Problems arise among house officers as the expectations increase and the work distribution load gets more intense. When the coping ability of the fellow house officers does not tally with the pressure exerted upon him that is when Psychological distress comes in (2).


    However, stress itself is not all hazardous. An optimal amount of stress known as the favourable stress is required to facilitate their learning and adapting process, moulding them into holistic experienced doctors. On the contrary, stress that suppresses the learning, decision making and function of a doctor is known as the unfavourable stress (3).


    The common stressors that induce psychological distress amongst any medical personnel are at plenty. Various studies show that there is no sole factor comes into play (4). Housemen are the future of the medical profession. The challenges and trials faced by the newer generation differ greatly from the previous generation. In order to foster good doctors in training, psychological distress in doctors should be identified and addressed properly.


    In 1997, 77.5% of house officers were found to be emotionally distressed, and in 2013, it was found that 60.7% of house officers were anxious (1, 5). The percentages, in contrast, are especially high as compared to the western world, where psychological distress levels were from 7% to 49% (6).


    Significant emotional disturbances are usually present when a fresh house officer starts working. The changes when stepping from school to work life is pronounced, and can affect the house officers functioning (7). Emotional distress itself can manifest as cognitive impairment, anger, cynicism and depression (8, 9). This may lead to maladaptive behaviour, increase in running costs through absenteeism and litigation, and most importantly, can cause harm to themselves, colleagues and even patients (10–13).


    This research done on house officers working at Kota Kinabalu, Sabah based in Queen Elizabeth I Hospital, Queen Elizabeth II Hospital, and Likas Women’s and Children’s Hospital was done by fourth year medical students of International Medical University, Management and Science University, as part of their elective posting research, which includes research as part of the curriculum and assessment.


    Method


    Study Design and Population


    A cross-sectional study to determine the prevalence and risk factors of stress, anxiety and depression among house officers working in Kota Kinabalu, Sabah, in 2015. A sample of 121 was determined using a single proportion sample size formula for stress, anxiety and depression.


    Methods of Data Collection


    A questionnaire was distributed among the house officers working in Kota Kinabalu, and it consisted of two sections. The first section includes the demographic factors comprising of age, current posting number, current department, gender, race, religion, state of origin, university of study, perception of being bullied and being overworked, thought of quitting housemanship, average working hours, work experience in months, and sleeping hours per day. Section two consists of the Depression, Anxiety and Stress Scale (DASS)-21 questionnaire, which scales the domains of stress, anxiety, and depression. DASS-21 was used as screening tool. The DASS-21 is composed of 21 items and 3 domains namely stress, anxiety and depression. The items are scored from 0 to 3 which indicated how much the statement applied to students over the past week. A rating of (0) means “does not apply to me at all – NEVER”, rating of (1) means “applies to me to some degree, or some of the time – SOMETIMES”, rating of (2) means applies to me to a considerable degree, or a good part of time – OFTEN”, while a rating of (3) means “applies to me very much, or most of the time – ALMOST ALWAYS”. The questionnaire validity and reliability has been assessed in previous research (14).


    Statistics


    Data entry and analysis was done using statistical packages for social sciences (SPSS) version 22. The frequencies and distribution were examined. The frequencies and percentages for all categorical variables were described and the mean and standard deviation of continuous variables were calculated. Simple and multiple logistic regression analysis were used to determine the risk factors for stress, anxiety and depression.


    Result


    Characteristics of Subjects


    A total of 121 house officers were enrolled in the study. The response rate was 75.2%, where most responses were discarded because of incomplete questionnaires. Mean age of the house officers were 25.57 years with a standard deviation of 1.2 years. There were 51.6% of females, and a majority of house officers were Malay (30.8%), 47.3% were Muslims, and 63.7% were from peninsular Malaysia.


    Among of respondents, 67% of them feel that they are overworked, 30.8% feels that they are being bullied, and 50.5% have thought of quitting housemanship. Average working hours per day were 14.22 hours with a standard deviation of 3.1 hours, and average working experience were 10.54 months with a standard deviation of 8.7 months. Other factors are shown in Table 1.


    Table 1: Respondent profile (n = 91)


    
      
        	
          Variable

        

        	
          Mean (SD)

        

        	
          N (%)

        
      


      
        	Age

        	
          25.57 (1.2)

        

        	
          –

        
      


      
        	Posting type

        	

        	
      


      
        	
          Medical based

        

        	
          –

        

        	
          49 (53.8)

        
      


      
        	
          Surgical based

        

        	
          –

        

        	
          42 (46.2)

        
      


      
        	Posting number

        	
          2.76 (1.8)

        

        	
          –

        
      


      
        	Gender

        	

        	
      


      
        	
          Male

        

        	
          –

        

        	
          44 (48.4)

        
      


      
        	
          Female

        

        	
          –

        

        	
          47 (51.6)

        
      


      
        	Race

        	

        	
      


      
        	
          Malay

        

        	
          –

        

        	
          28 (30.8)

        
      


      
        	
          Chinese

        

        	
          –

        

        	
          27 (29.7)

        
      


      
        	
          Indian

        

        	
          –

        

        	
          7 (7.7)

        
      


      
        	
          Bumiputera Sabah / Sarawak

        

        	

        	
          25 (27.5)

        
      


      
        	
          Others

        

        	
          –

        

        	
          4 (4.4)

        
      


      
        	Religion

        	

        	
      


      
        	
          Islam

        

        	
          –

        

        	
          43 (47.3)

        
      


      
        	
          Buddhist

        

        	
          –

        

        	
          19 (20.9)

        
      


      
        	
          Hindu

        

        	
          –

        

        	
          5 (5.5)

        
      


      
        	
          Christian

        

        	
          –

        

        	
          20 (22)

        
      


      
        	
          Others

        

        	
          –

        

        	
          4 (4.4)

        
      


      
        	State

        	

        	
      


      
        	
          Peninsular Malaysia

        

        	
          –

        

        	
          58 (63.7)

        
      


      
        	
          East Malaysia

        

        	
          –

        

        	
          33 (36.3)

        
      


      
        	University

        	

        	
      


      
        	
          Local

        

        	
          –

        

        	
          59 (64.8)

        
      


      
        	
          Overseas

        

        	
          –

        

        	
          32 (35.2)

        
      


      
        	Perceived overwork

        	

        	
      


      
        	
          No

        

        	

        	
          30 (33)

        
      


      
        	
          Yes

        

        	

        	
          61 (67)

        
      


      
        	Perceived bullying

        	

        	
      


      
        	
          No

        

        	
          –

        

        	
          63 (69.2)

        
      


      
        	
          Yes

        

        	
          –

        

        	
          28 (30.8)

        
      


      
        	Thought of quitting housemanship

        	

        	
      


      
        	
          No

        

        	
          –

        

        	
          45 (49.5)

        
      


      
        	
          Yes

        

        	
          –

        

        	
          46 (50.5)

        
      


      
        	Average working hours per day

        	
          14.22 (3.1)

        

        	
          –

        
      


      
        	Work experience in months

        	
          10.54 (8.7)

        

        	
          –

        
      


      
        	Sleeping hours per day

        	
          5.24 (1.1)

        

        	
          –

        
      

    


    SD = standard deviation


    Prevalence of Psychological Distress


    Using DASS-21, the prevalence of stress, anxiety and depression was 42.9%, 63.7%, and 57.1% respectively (Table 2).


    Table 2: Prevalence of psychological distress using DASS-21 (n = 91)


    
      
        	
          DASS

        

        	
          Category

        

        	
          n

        

        	
          Prevalence (%)

        
      


      
        	Depression

        	
          Yes

        

        	
          39

        

        	
          42.9

        
      


      
        	
          No

        

        	
          52

        

        	
          57.1

        
      


      
        	Anxiety

        	
          Yes

        

        	
          58

        

        	
          63.7

        
      


      
        	
          No

        

        	
          33

        

        	
          36.3

        
      


      
        	Stress

        	
          Yes

        

        	
          52

        

        	
          57.1

        
      


      
        	
          No

        

        	
          39

        

        	
          42.9

        
      

    


    Risk Factors for Stress, Anxiety and Depression


    Univariate analysis, using simple logistic regression, done on the risk factors for stress shows that one month increase in working experience of the house officers are associated with 7% decrease in risk of developing stress (OR 0.93, 95% CI [0.88, 0.98], P-value 0.006). Posting number, thought of quitting housemanship, average working hours per day and sleeping hours per day were all associated with stress. The results are shown in Table 3.


    Table 3: Risk factors of stress using DASS-21 for house officers in Kota Kinabalu, Sabah (n = 91)


    
      
        	
          Variable

        

        	
          Categories

        

        	
          ORa

        

        	
          95% CIb

        

        	
          P valuec

        
      


      
        	Age

        	
          –

        

        	
          0.71

        

        	
          (0.49, 1.01)

        

        	
          0.059

        
      


      
        	Posting type

        	
          Medical based

        

        	
          1

        

        	
          –

        

        	
          –

        
      


      
        	

        	
          Surgical based

        

        	
          0.84

        

        	
          (0.36, 1.92)

        

        	
          0.671

        
      


      
        	Posting number

        	
          –

        

        	
          0.73

        

        	
          (0.57, 0.94)

        

        	
          0.015

        
      


      
        	Gender

        	
          Male

        

        	
          1

        

        	
          –

        

        	
          –

        
      


      
        	

        	
          Female

        

        	
          0.81

        

        	
          (0.36, 1.87)

        

        	
          0.628

        
      


      
        	Race

        	
          Malay

        

        	
          1

        

        	
          –

        

        	
          –

        
      


      
        	

        	
          Chinese

        

        	
          2.69

        

        	
          (0.88, 8.21)

        

        	
          0.082

        
      


      
        	

        	
          Indian

        

        	
          1

        

        	
          (0.16, 6.26)

        

        	
          1.000

        
      


      
        	

        	
          Bumiputera Sabah / Sarawak

        

        	
          2.31

        

        	
          (0.74, 7.18)

        

        	
          0.149

        
      


      
        	

        	
          Others

        

        	
          7.50

        

        	
          (0.68, 83.26)

        

        	
          0.101

        
      


      
        	Religion

        	
          Islam

        

        	
          1

        

        	
          –

        

        	
          –

        
      


      
        	

        	
          Buddhist

        

        	
          2.30

        

        	
          (0.76, 6.94)

        

        	
          0.139

        
      


      
        	

        	
          Hindu

        

        	
          1.38

        

        	
          (0.21, 9.23)

        

        	
          0.739

        
      


      
        	

        	
          Christian

        

        	
          2.07

        

        	
          (0.70, 6.12)

        

        	
          0.188

        
      


      
        	

        	
          Others

        

        	
          6.21

        

        	
          (0.59, 65.25)

        

        	
          0.128

        
      


      
        	State

        	
          East Malaysia

        

        	
          1

        

        	
          –

        

        	
          –

        
      


      
        	

        	
          Peninsular Malaysia

        

        	
          1.03

        

        	
          (0.43, 2.44)

        

        	
          0.950

        
      


      
        	University

        	
          Local

        

        	
          1

        

        	
          –

        

        	
          –

        
      


      
        	

        	
          Overseas

        

        	
          1.29

        

        	
          (0.54, 3.06)

        

        	
          0.569

        
      


      
        	Perceived overwork

        	
          No

        

        	
          1

        

        	
          –

        

        	
          –

        
      


      
        	

        	
          Yes

        

        	
          1.47

        

        	
          (0.60, 3.60)

        

        	
          0.404

        
      


      
        	Perceived bullying

        	
          No

        

        	
          1

        

        	
          –

        

        	
          –

        
      


      
        	

        	
          Yes

        

        	
          1.88

        

        	
          (0.76, 4.61)

        

        	
          0.171

        
      


      
        	Thought of quitting housemanship

        	
          No

        

        	
          1

        

        	
          –

        

        	
          –

        
      


      
        	

        	
          Yes

        

        	
          3.20

        

        	
          (1.34, 7.63)

        

        	
          0.009

        
      


      
        	Average working hours per day

        	
          –

        

        	
          1.28

        

        	
          (1.02, 1.59)

        

        	
          0.030

        
      


      
        	Work experience in months

        	
          –

        

        	
          0.93

        

        	
          (0.88, 0.98)

        

        	
          0.006

        
      


      
        	Sleeping hours per day

        	
          –

        

        	
          0.55

        

        	
          (0.33, 0.92)

        

        	
          0.022

        
      

    


    Note: aOdds ratio, b95% Confidence Interval, cSimple Logistic Regression Analysis


    For anxiety, univariate analysis using simple logistic regression shows that perceived bullying, thought of quitting Housemanship, and average working hours per day, are associated with increase odds of suffering anxiety. Posting number and working experience in months have a protective effect from anxiety. The results are shown in Table 4.


    Table 4: Risk factors of anxiety using DASS-21 for house officers in Kota Kinabalu, Sabah (n = 91)


    
      
        	
          Variable

        

        	
          Categories

        

        	
          ORa

        

        	
          95% CIb

        

        	
          P valuec

        
      


      
        	Age

        	
          –

        

        	
          0.66

        

        	
          (0.46, 0.95)

        

        	
          0.025

        
      


      
        	Posting type

        	
          Medical based

        

        	
          1

        

        	
          –

        

        	
          –

        
      


      
        	

        	
          Surgical based

        

        	
          1.05

        

        	
          (0.44, 2.46)

        

        	
          0.920

        
      


      
        	Posting number

        	
          –

        

        	
          0.72

        

        	
          (0.56, 0.93)

        

        	
          0.010

        
      


      
        	Gender

        	
          Male

        

        	
          1

        

        	
          –

        

        	
          –

        
      


      
        	

        	
          Female

        

        	
          1.01

        

        	
          (0.43, 2.37)

        

        	
          0.985

        
      


      
        	Race

        	
          Malay

        

        	
          1

        

        	
          –

        

        	
          –

        
      


      
        	

        	
          Chinese

        

        	
          1.50

        

        	
          (0.50, 4.49)

        

        	
          0.468

        
      


      
        	

        	
          Indian

        

        	
          1.88

        

        	
          (0.31, 11.37)

        

        	
          0.494

        
      


      
        	

        	
          Bumiputera Sabah / Sarawak

        

        	
          1.33

        

        	
          (0.44, 4.04)

        

        	
          0.611

        
      


      
        	

        	
          Others

        

        	
          2.25

        

        	
          (0.21, 24.40)

        

        	
          0.505

        
      


      
        	Religion

        	
          Islam

        

        	
          1

        

        	
          –

        

        	
          –

        
      


      
        	

        	
          Buddhist

        

        	
          1.88

        

        	
          (0.60, 5.88)

        

        	
          0.275

        
      


      
        	

        	
          Hindu

        

        	
          1.30

        

        	
          (0.20, 8.61)

        

        	
          0.783

        
      


      
        	

        	
          Christian

        

        	
          3.48

        

        	
          (1.00, 12.13)

        

        	
          0.050

        
      


      
        	

        	
          Others

        

        	
          2.61

        

        	
          (0.25, 27.11)

        

        	
          0.422

        
      


      
        	State

        	
          East Malaysia

        

        	
          1

        

        	
          –

        

        	
          –

        
      


      
        	

        	
          Peninsular Malaysia

        

        	
          1.24

        

        	
          (0.51, 2.99)

        

        	
          0.640

        
      


      
        	University

        	
          Local

        

        	
          1

        

        	
          –

        

        	
          –

        
      


      
        	

        	
          Overseas

        

        	
          0.92

        

        	
          (0.38, 2.25)

        

        	
          0.857

        
      


      
        	Perceived overwork

        	
          No

        

        	
          1

        

        	
          –

        

        	
          –

        
      


      
        	

        	
          Yes

        

        	
          1.93

        

        	
          (0.79, 4.75)

        

        	
          0.150

        
      


      
        	Perceived bullying

        	
          No

        

        	
          1

        

        	
          –

        

        	
          –

        
      


      
        	

        	
          Yes

        

        	
          3.68

        

        	
          (1.24, 10.92)

        

        	
          0.019

        
      


      
        	Thought of quitting housemanship

        	
          No

        

        	
          1

        

        	
          –

        

        	
          –

        
      


      
        	

        	
          Yes

        

        	
          2.48

        

        	
          (1.03, 5.98)

        

        	
          0.043

        
      


      
        	Average working hours per day

        	
          –

        

        	
          1.28

        

        	
          (1.02, 1.61)

        

        	
          0.034

        
      


      
        	Work experience in months

        	
          –

        

        	
          0.93

        

        	
          (0.88, 0.98)

        

        	
          0.007

        
      


      
        	Sleeping hours per day

        	
          –

        

        	
          0.80

        

        	
          (0.54, 1.18)

        

        	
          0.264

        
      

    


    Note: aOdds ratio, b95% Confidence Interval, cSimple Logistic Regression Analysis


    Univariate analysis for depression risk factors, using simple logistic regression, shows that house officers who thinks that they are overworked are at 2.86 times the risk of suffering from depression as compared to house officers who doesn’t think so (OR 2.86, 95% CI [1.16, 7.04], P-value < 0.022). House officers who thought of quitting housemanship is also associated with increased risk of depression. Posting number and working experience in months are seen to have a reduced risk of having depression.


    Multivariate analysis using multiple logistic regression (Table 6) showed that thought of quitting housemanship is associated with 3.64 times increase risk of having stress (adjusted OR = 3.64, 95% CI [1.44, 9.20], p = 0.006) and 8.26 times increase in risk of having depression (adjusted OR = 8.26, 95% CI [2.96, 23.02], p < 0.001). Meanwhile, perceived bullying was associated with increased risk of anxiety (adjusted OR = 4.16, 95% CI [1.33, 13.07], p = 0.015).


    Work experience in months is shown to have a protective effect in stress (adjusted OR = 0.92, 95% CI [0.87, 0.97], p = 0.004), anxiety (adjusted OR = 0.93, 95% CI [0.88, 0.98], p = 0.006), and depression (adjusted OR = 0.92, 95% CI [0.87, 0.98], p < 0.001).


    Table 5: Risk factors of Depression using DASS-21 for house officers in Kota Kinabalu, Sabah (n = 91)


    
      
        	
          Variable

        

        	
          Categories

        

        	
          ORa

        

        	
          95% CIb

        

        	
          P valuec

        
      


      
        	Age

        	
          –

        

        	
          0.73

        

        	
          (0.51, 1.03)

        

        	
          0.073

        
      


      
        	Posting type

        	
          Medical based

        

        	
          1

        

        	
          –

        

        	
          –

        
      


      
        	

        	
          Surgical based

        

        	
          0.70

        

        	
          (0.30, 1.61)

        

        	
          0.396

        
      


      
        	Posting number

        	
          –

        

        	
          0.72

        

        	
          (0.56, 0.92)

        

        	
          0.008

        
      


      
        	Gender

        	
          Male

        

        	
          1

        

        	
          –

        

        	
          –

        
      


      
        	

        	
          Female

        

        	
          0.86

        

        	
          (0.37, 1.97)

        

        	
          0.716

        
      


      
        	Race

        	
          Malay

        

        	
          1

        

        	
          –

        

        	
          –

        
      


      
        	

        	
          Chinese

        

        	
          1.08

        

        	
          (0.38, 3.13)

        

        	
          0.883

        
      


      
        	

        	
          Indian

        

        	
          2.17

        

        	
          (0.36, 13.11)

        

        	
          0.400

        
      


      
        	

        	
          Bumiputera Sabah / Sarawak

        

        	
          1.10

        

        	
          (0.37, 3.26)

        

        	
          0.859

        
      


      
        	

        	
          Others

        

        	
          2.60

        

        	
          (0.24, 28.15)

        

        	
          0.432

        
      


      
        	Religion

        	
          Islam

        

        	
          1

        

        	
          –

        

        	
          –

        
      


      
        	

        	
          Buddhist

        

        	
          1.09

        

        	
          (0.37, 3.24)

        

        	
          0.879

        
      


      
        	

        	
          Hindu

        

        	
          1.19

        

        	
          (0.18, 7.84)

        

        	
          0.858

        
      


      
        	

        	
          Christian

        

        	
          0.97

        

        	
          (0.33, 2.81)

        

        	
          0.952

        
      


      
        	

        	
          Others

        

        	
          2.38

        

        	
          (0.23, 24.70)

        

        	
          0.469

        
      


      
        	State

        	
          East Malaysia

        

        	
          1

        

        	
          –

        

        	
          –

        
      


      
        	

        	
          Peninsular Malaysia

        

        	
          1.18

        

        	
          (0.50, 2.80)

        

        	
          0.706

        
      


      
        	University

        	
          Local

        

        	
          1

        

        	
          –

        

        	
          –

        
      


      
        	

        	
          Overseas

        

        	
          1.41

        

        	
          (0.58, 3.39)

        

        	
          0.448

        
      


      
        	Perceived overwork

        	
          No

        

        	
          1

        

        	
          –

        

        	
          –

        
      


      
        	

        	
          Yes

        

        	
          2.86

        

        	
          (1.16, 7.04)

        

        	
          0.022

        
      


      
        	Perceived bullying

        	
          No

        

        	
          1

        

        	
          –

        

        	
          –

        
      


      
        	

        	
          Yes

        

        	
          1.92

        

        	
          (0.75, 4.89)

        

        	
          0.172

        
      


      
        	Thought of quitting housemanship

        	
          No

        

        	
          1

        

        	
          –

        

        	
          –

        
      


      
        	

        	
          Yes

        

        	
          6.53

        

        	
          (2.58, 16.52)

        

        	
          < 0.001

        
      


      
        	Average working hours per day

        	
          –

        

        	
          1.18

        

        	
          (0.96, 1.44)

        

        	
          0.114

        
      


      
        	Work experience in months

        	
          –

        

        	
          0.94

        

        	
          (0.89, 0.99)

        

        	
          0.012

        
      


      
        	Sleeping hours per day

        	
          –

        

        	
          0.914

        

        	
          (0.63, 1.32)

        

        	
          0.633

        
      

    


    Note: aOdds ratio, b95% Confidence Interval, cSimple Logistic Regression Analysis


    Table 6: Risk factors of stress, anxiety and depression using DASS-21 for house officers in Kota Kinabalu (n = 91)


    
      
        	No.

        	
          Variables

        

        	
          Adj. ORa

        

        	
          95% CIb

        

        	
          P Valuec

        
      


      
        	Stress

        	

        	

        	

        	
      


      
        	
          Thought of quitting housemanship

        

        	
          No

        

        	
          1

        

        	
          –

        

        	
          –

        
      


      
        	

        	
          Yes

        

        	
          3.64

        

        	
          (1.44, 9.20)

        

        	
          0.006

        
      


      
        	
          Work experience in months

        

        	

        	
          0.92

        

        	
          (0.87, 0.97)

        

        	
          0.004

        
      


      
        	Anxiety

        	

        	

        	

        	
      


      
        	
          Perceived bullying

        

        	
          No

        

        	
          1

        

        	
          –

        

        	
          –

        
      


      
        	

        	
          Yes

        

        	
          4.16

        

        	
          (1.33, 13.07)

        

        	
          0.015

        
      


      
        	
          Work experience in months

        

        	

        	
          0.93

        

        	
          (0.88, 0.98)

        

        	
          0.006

        
      


      
        	Depression

        	

        	

        	

        	
      


      
        	
          Thought of quitting housemanship

        

        	
          No

        

        	
          1

        

        	
          –

        

        	
          –

        
      


      
        	

        	
          Yes

        

        	
          8.26

        

        	
          (2.96, 23.02)

        

        	
          < 0.001

        
      


      
        	
          Work experience in months

        

        	

        	
          0.92

        

        	
          (0.87, 0.98)

        

        	
          0.005

        
      

    


    Note: aAdjusted odds ratio, b95% Confidence Interval, cMultiple Logistic Regression Analysis


    Discussion


    This study on house officers in Kota Kinabalu, Sabah shows that prevalence of stress, anxiety and depression is high. The prevalence is slightly lower than what was reported previously in junior doctors (77.5%) (5), although anxiety rates is slightly higher than reported in Universiti Kebangsaan Malaysia Medical Centre (UKMMC), which was 60.7% (1).


    No significant association between sociodemographic factors, with stress, anxiety and depression were found. This is in line with findings from previous studies done on the matter (1, 5).


    Overall, we have found that work experience have a protective effect on stress, anxiety and depression. For anxiety, our findings were different as compared to the study done in UKMMC, whom did not find an association between work experience and anxiety (1). The discrepancies may arise from the different methodology used in analysing work experience. We believe that with experience comes coping mechanisms that helps with reducing stress, anxiety and depression levels, especially in new doctors who have just graduated from university, as the transition can induce significant levels of distress (7).


    House officers who have thought of quitting housemanship are at risk of stress and depression. Even though the cause and effect could not be established, it should be noted that doctors who are stressed have lower job satisfaction, which may be the cause of the thought, and it may affect their physical health, which, in all, can lead to depression (15, 16).


    Perceived bullying by the house officers were also found to be a risk factor of anxiety. Workplace bullying have been found to cause lower job satisfaction, stress, anxiety, and depression, and cause the intent to leave the job (17). It may not be the intention of the senior doctor to do so, thus the need to get information from both perspectives is required. It is, however, important that there is a proper channel to address such issues, and doctors who use such channels are protected from abuse.


    The prevalence of distressed house officers was relatively higher than that of the general population as show in a previous study in Malaysia (18). This alarming finding suggested an increased levels of pressure faced by young doctors.


    There is a need to do a more in depth study on the matter, as the amount of research done focusing on this matter is scarce, and the generalisability of this study is limited by the sample characteristics and sample size. Hopefully, research on this matter could be further explored, not just focusing on house officers specifically, but on all doctors as a whole. With such research underway, strategies and interventions could be planned for the benefit of all doctors in Malaysia.


    Conclusion


    This study has found that the prevalence of stress, anxiety and depression among house officers in Kota Kinabalu, Sabah is high. Management should understand the need to address this problem as it may affect patient safety and care. There is a need to identify why house officers are thinking of quitting the service, and why they feel bullied, as it is affecting their livelihood. Early intervention could help improve the situation that they are facing.
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    ABSTRACT


    Introduction: A medical humanities (MH) course has been conducted at the institution from February 2013. The school admits students from the United States, Canada and other countries to the undergraduate medical course. The present study was conducted among first to sixth semester basic science students to obtain their feedback about various aspects of the module and suggestions for further improvement. Materials & Methods: Focus group discussions (FGDs) were organised with interested students during the last two weeks of October 2015. Written informed consent was obtained from all participants. The FGDs were audio recorded and lasted between 90 to 100 minutes. An FGD guide was used to facilitate the deliberations. Written transcripts of recordings were prepared and read through multiple times. Transcripts were coded and items with similar codes were grouped together into themes. Results: Twenty-one of the 100 students (21%) participated. Overall response to the module was positive. Students who participated in the FGDs felt the module offered a different perspective compared to other basic science subjects. Feedback regarding small groups and group dynamics were also obtained. The literature excerpts used were appreciated by the respondents. The paintings and the activities encouraged the process of creativity, reflection and taught participants the importance of reconciling varied views. Role-plays encouraged student participation and active learning. MH encouraged active learning and students appeared to have fun while learning. Conclusion: MH and movie screening and activities are slowly becoming established in the institution. Respondent feedback was positive. Suggestions for future modules were obtained.


    Keywords: Caribbean, Medical humanities, Medical school, Qualitative research, Undergraduate medical


    Introduction


    The medical humanities (MH) has been defined as “an interdisciplinary and increasingly international endeavour that draws on the creative and intellectual strengths of diverse disciplines including: literature, art, creative writing, drama, film, music, philosophy, ethical decision making anthropology, and history in pursuit of medical educational goals” (1). MH may be regarded as the human experiences of medicine seen through the humanities and reflected philosophically (2). MH uses methods from different disciplines in the humanities to investigate various aspects of medicine and healthcare practice (3). Students learn to better understand and critically reflect on their profession and become more self-aware and humane practitioners.


    MH programs are becoming increasingly common in medical schools in the United States (US). A recent article mentions that 69 of 133 accredited medical schools in the US require that students take a course in medical humanities (4). According to the author, MH have been slower to gain ground in Canada but many schools do offer courses. MH courses and modules are becoming increasingly common and are being offered in both developed and developing nations. MH courses are however, not common in Caribbean medical schools.


    This case study refers to the private, offshore medical school located in the Caribbean, admitting students from the United States, Canada and other countries to the undergraduate medical (MD) course. There are three student intakes a year, occurring in January, May and September. A semester of study is of 15 weeks duration. Students complete six semesters of study in Aruba and then do their clinical rotations in affiliated hospitals in the US and Canada. A MH module has been offered to all first semester basic science medical students at the institution since February 2013. Student feedback obtained about the inaugural module was positive (5). The module uses active learning strategies to explore different aspects of MH. Case scenarios, literature excerpts, poems, paintings, role-plays and debates are among the different activities used. Student work in small groups and the module is a part of patient, doctor and society I. A description of the module and the assessment system has been provided in a recent article (6). The school follows an integrated, organ system-based curriculum with early clinical exposure during the basic science years (7). During each semester two movies with a medically relevant theme are screened. All basic science semester students watch the movie together in the school auditorium and then work in small groups to answer questions related to the movie. Each group consists of students from different basic science semesters. Then all groups gather back in the auditorium and groups present their findings to the assembled group of students and faculty.


    The module has now been offered to nine cohorts of first semester medical students. For the last four semesters a behavioural psychologist and faculty member teaching behavioural sciences at the institution, have served as co-facilitator of the module. Detailed student feedback about different aspects of the medical humanities module has not been previously obtained. Hence the present study was conducted among interested first to sixth semester undergraduate medical students who have completed the MH module. The objectives of the study were to obtain student feedback about various aspects of the module and suggestions for improvement.


    Method


    The study was conducted among first, second, third, fourth, fifth and sixth semester undergraduate medical (MD) students at the institution during the last two weeks of October 2015. All students were informed about the study and invited to participate. They were informed that participation in the study was voluntary. Focus group discussions (FGDs) were conducted with interested students. Participants were divided into two groups for the FGDs.


    Written informed consent was obtained from all participants. They were briefly informed about the aims and objectives of the study and introduced to qualitative research methodology. The authors stressed that all information discussed during the FGDs was confidential and individual respondents would not be identified while publishing the study findings. Respondents were also informed that information obtained will be used to further improve the MH module and the movie screening and activities at the institution.


    The FGDs were audio recorded. Each participant was asked to choose a number between 1 and 20. Participants have to mention their number before sharing information and refer to other FGD participants by their numbers. Each FGD lasted between 90 to 100 minutes. The FGDs were initiated by asking respondents about their overall opinion regarding the MH module. The first author facilitated the FGD using a guide which is shown in the Appendix. Respondents were asked about the different small group activities and the small group dynamics during the module. The different modalities like literature excerpts, poems, paintings and role-plays used during the module were discussed. Possible future benefits of the module, and whether MH and movie screening and activities offer a different perspective compared to other subjects studied during the basic sciences was also discussed. Suggestions for further improvement were also obtained.


    The researchers listened multiple times to the audio recordings and transcribed the recordings. The transcripts were read through and coded. Similar codes were grouped together into themes. Free text quotes were presented in the language used by the respondents in certain places. The FGDs were conducted in English and were continued until data saturation. The comments by respondents about small groups used during problem based learning sessions was not included in the results. The study was approved by the institutional review board of the institution vide notification XUSOM/IRB/ 2015/05 dated 23rd September 2015.


    Result


    Twenty-one of the 100 undergraduate medical students (21%) participated in the study. Table 1 shows the demographic characteristics of the respondents.


    Table 1: Demographic characteristics of the respondents


    
      
        	
          Characteristic

        

        	Number (%)
      


      
        	Gender

        	
      


      
        	Male

        	10 (47.6)
      


      
        	Female

        	11 (52.4)
      


      
        	Semester of study

        	
      


      
        	First

        	4 (19)
      


      
        	Second

        	3 (14.3)
      


      
        	Third

        	5 (23.8)
      


      
        	Fourth

        	4 (19)
      


      
        	Fifth

        	1 (4.8)
      


      
        	Sixth

        	4 (19)
      


      
        	Nationality

        	
      


      
        	United States

        	13 (61.9)
      


      
        	Canadian

        	8 (38.1)
      

    


    The overall impression of the respondents about the MH module was positive. A respondent mentioned that the MH module introduced them to alternate perspectives and the importance of understanding and dealing with these. A respondent stated that the module introduced them to a cultural awareness. A respondent stated:


    
      One of the things that I liked about the module was that it gives an opportunity for cultural awareness… because we are a very diverse group and it allows us to understand how various cultures may be perceiving things and to their belief systems. The module provides us with that exposure.


      (Participant P-15)

    


    Another respondent stated,


    
      I like medical humanities. It is interesting. We analyse specific scenarios and paintings which explore what the patient might be thinking, the doctor might be thinking and it explores certain problems we might face as potential physicians in the future. It introduces us to problems like the patient feels not enough care is being given to them and not enough time is being devoted to their illness.


      (Participant P-21)

    


    MH offers a subjective perspective in contrast to the objective one offered by most other subjects. It also helps in understanding and exploring the self. Respondents felt MH serves to introduce them to the patient-doctor relationship.


    Small Group Activities and Dynamics During the Module


    Respondents felt the small groups’ fostered interaction among students. The activities helped both students who were introverts and those who were extroverts.


    The size of the small groups was also a subject of discussion. Students felt the size was good during the MH sessions (around 7 or 8 students) but during the movie screening and activities the group sizes were larger with around 11 or 12 students in each group and each group had students from various semesters. Respondents felt working with more mature students had significant advantages for students belonging to the more junior semesters. A respondent however, felt that the MD1 students may feel a bit intimidated by the senior students.


    Some participants felt that having diverse groups was advantageous because as doctors they may have to work in teams consisting of various individuals. Sometimes the teams are formed suddenly depending on a particular situation and the ability to work together with individuals whom they do not know very well was important. The amount of participation may also be influenced by the subject matter of the activity and how much the individual knows about and is comfortable with the topic. Some may be more outspoken and interested in leading the group while others play a more supportive role. A respondent stated,


    
      Everyone knows that I only speak if I have something to say. Everyone has their strengths. Some are born leaders and may speak a little bit more. They take the initiative to kind of lead the group. That is kind of their strength. Other people are good “piggyback” people. You come up with the idea and that person is kinda like you know… I know how to elaborate more on that idea. So everyone plays a different role.


      (Participant P-17)

    


    Literature Excerpts Used During the Module


    A participant stated that literature excerpts may not serve much purpose as she will not be using much literature during their future career. Another respondent opined that there are many similarities between the use of literature excerpts and paintings.


    
      I feel there are many similarities between the use of literature excerpts and paintings. Humanities wants us to be better and more empathetic doctors. We learn how to feel toward the patient. We use very interactive ways. Both of them are an art. We are analysing literature and paintings. So there are many similarities.


      (Participant P-4)

    


    Another participant stated that literature will help them better understand the complaints and language of their patient(s). In traditional patient records much of what the patient says is “sanitised” and written using medical language. Some respondents felt literature with a more medical theme would be useful, while others mentioned that life is interrelated and doctors should be aware of various aspects of life. Another respondent stated that literature depicts a situation in a more concrete manner compared to a painting and offers more limited opportunities for creative interpretation. A respondent mentioned that literature excerpts and poems if read aloud in the group teaches listening skills and encourages the listener to go deeper into and explore different levels of the scenario/situation mentioned.


    Paintings Used During the Module


    A respondent stated that while analysing a painting students are trying to find out the creator’s intentions when s/he created the piece of art.


    
      Art serves to bring out different points of view. For example I may look at a painting and see one thing but someone else may see a different thing or have a different viewpoint. Then we collaborate and try to put the ideas together. So we get different perspectives on the same thing.


      (Participant P-14)

    


    Both paintings and literature encourage the process of reflection. It helps participants “humanise” themselves. Paintings encourage the use and development of visual skills.


    
      We all know the statement about a picture being worth a thousand words. I feel you can explore more different perspectives with a painting. Usually when we are reading a paragraph it is about understanding words. But a picture uses a different side of your brain and there cannot be one right answer.


      (Participant P-19)

    


    While interpreting a painting student’s cultural background and life experiences may influence the interpretation. Another respondent stated that the paintings used were very relevant to medicine and as particularly impressed by the scene of a doctor making a house call in the painting. “The doctor” as this is something physicians rarely do today. Respondents were not in favour of using abstract paintings as they felt these provided too much freedom in the way they could be interpreted and it may be difficult to bring various interpretations together and provide a coherent report. Also abstract paintings may not be relevant to medical practice.


    Role-Plays Used During the Module


    The groups first read through the scenarios to understand what it was all about. Then the group leader or some other person in the group shared their interpretation of the scenario with others. Roles were then allotted through consensus and the group then worked on their approach to the role-play and what to act out on stage and how to present various characters.


    
      The role-plays are done during MD1. We actually took a long time to get to the heart of the role-play. Then some group member(s) will share their interpretation of the scenario and mention how the role-play should be conducted. The group then divides roles and decides on the approach through consensus.


      (Participant P-10)

    


    Some respondents mentioned that sometimes there was a discrepancy between how the group had actually decided to play the roles during the group discussion and how it was presented on stage. This created some challenges for certain actors who had to react to the changed scenario immediately and spontaneously on stage. Some also felt that some of the role-plays were presented with comic characters mainly because the sessions were scheduled in the afternoon and students were tired and wanted the tension to be reduced. Another stated that role-plays put you on the spot and you had to demonstrate and act out concrete solutions to real-life problems. It forced participants to work out a solution and think beyond their personal opinions. Respondents felt facilitators did a good job of keeping the role-play on track, making them think about the main issues involved and in providing feedback and inputs about the role-plays. Some respondents however, felt that facilitators did not always provide corrective inputs if a role-play was presented improperly and the actors did not do justice to the characters.


    Respondents felt that the attitude of society towards the lesbian, gay, bisexual and transgender (LGBT) community is changing and role-plays provided them an opportunity to explore the same in a protected environment. Respondents sometimes felt that due to their limited life experience and other issues they were often not able to properly portray a person of the opposite gender. They often obtain their ideas/cues about how to depict a character from movies and television and this may often be exaggerated or biased.


    Timing of the Sessions


    The MH module and the movie screening and activities are held during the afternoon. A few respondent felt the morning hours might be better for the module. Majority of the respondents were of the opinion that the afternoon was the best time as MH uses small group, activity-based learning. Students are active and use various modalities to explore MH and the sessions are interactive and teachers do not provide a lot of information. Also the sessions are fun. Some respondents were of the opinion that movie screening and activities should not be scheduled during the week preceding an integrated quiz.


    Advantages of the Medical Humanities


    The humanities serve to introduce students to the patient perspective. The sessions made students think for themselves and kept them active and focused. MH made students aware of ethical issues in medical practice and sensitised them to what would be considered right or wrong behaviour in a particular setting. As the module is held during the MD1 semester students are not always aware of the importance of these topics. A respondent mentioned that she realised the importance of these issues only during later semesters when she spend more time interacting with patients. The medical curriculum can at times be dehumanising and MH sustains the humanity of students and can help them interact in a more empathetic manner with patients. A respondent mentioned that during MH students are taught how to be empathetic and provide more time to their patients, while other subjects emphasised efficient use of time and getting the maximum amount of work done during a particular time period. MH is a fun course and helps students to destress and learn while having fun. MH is more student-led and student driven. Students felt due to the active nature they are better able to remember concepts and topics from MH compared to other more theoretical disciplines.


    A respondent mentioned,


    
      Humanities definitely puts the component of the arts in medical education. It is not just the scientific part which we learn in all the other subjects. During humanities you are combining medicine with the mind, body and soul. You are looking at and treating the patient as a whole entity. You are not looking only at a person who has an ulcer here…you are also looking at their stress levels, what will be the impact on the person, the family and the community.


      (Participant P-1)

    


    Opinion About the Reflective Writing Assignments


    The reflective writing assignments provide students with more time to reflect on the various issues addressed during the MH module. The assignments allow students who are not good leaders and who are more reserved a chance to demonstrate their skill in putting their ideas on paper. It provides students who are good in writing an opportunity to demonstrate their skills. Different approaches were tried with regard to writing assignments. Some cohorts were given an assignment which they had to complete using research studies from the literature, some other cohorts had to share personal experiences of illness while one batch had to create a 500 word story about a scene depicted in a painting. Students overall impressions about the assignments was positive and they felt it provided them more opportunities to reflect on the issues discussed during the module.


    Suggestions for Further Improvement of the Module


    A respondent mentioned that a certain amount of teaching of MH should be conducted during each semester. Some respondents were of the opinion that first semester may be early for the MH module. During later semesters students may be more prepared and ready to address various issues discussed during the MH module. Some respondents were of the opinion that MD1 students may not be “mature” enough for the module while others opined that as students who have chosen to study medicine they are expected to be mature and aware of the patient perspective. The module may help students become more mature. Some felt students are stressed out during the MD1 semester as they are new to medical school and have to learn various subjects. Others felt MH is relaxing and a fun course and may help to reduce stress. Some respondents felt the student group should be rotated between different sessions and not kept constant as at present. This will provide respondents the opportunity to work with various individuals. The case scenarios, role-plays and paintings used during the module were “all right” according to the respondents and do not need to be changed.


    Discussion


    Student feedback about the MH module on the whole was positive. Students felt it offered an alternate perspective of the arts and the humanities in a basic science curriculum dominated by science. The sessions were regarded as partly student driven and activity-based. The case scenarios, role-plays, paintings and literature excerpts were appreciated by the students. Some respondents felt the first semester may be too early to introduce MH while others felt it was the right time. Some respondents suggested the MH module could be spread over the different basic science semesters. Movie screening and activities were also appreciated. The respondents also provided suggestions for further improving this activity.


    Cultural Awareness


    Awareness of cultural issues and their impact on healthcare delivery is becoming an important topic in the medical school curriculum and is emphasised by different accreditation agencies. The teaching of cultural diversity to medical students has been examined (8). At a new medical school during the period from 2011 to 2015 a voluntary series of programs to promote cultural competence and raise awareness of healthcare disparities was undertaken (9). A multidisciplinary team of librarians, faculty, staff and medical students were involved. At Xavier University School of Medicine (XUSOM) sessions on cultural diversity and cultural competence are offered to students during the different basic science semesters and form part of patient, doctor and society.


    Source of Support and Enjoyment


    Respondents enjoyed participating in the MH module. MH has been regarded as enjoyable and reducing medical student stress and enhancing well-being in the literature. An optional theatre module offered at the University of Alberta, Canada was shown to enhance student well-being (10). The three aspects of the module which contributed to the students’ sense of overall well-being were fun and relaxation, enhanced relationships and personal growth/resilience. At the University of Hong Kong third year medical students participated in an art making workshop during which they created mandalas based on their current emotional state (11). The authors mention that creating a mandala may be a means for students to reflect on their emotional state and achieve psychological balance.


    Teamwork and Collaboration


    Students mentioned that the module fostered team work and interaction and the activities following the movie screening provided students from different semesters an opportunity to work together. The value of MH in developing team work and collaboration and fostering professional values has been described in the literature. At Columbia University College of Physicians and Surgeons in the US, students reported that narrative medicine seminars supported complex interior, interpersonal, perceptual and expressive capacities (12). Narrative medicine promoted attention, representation and affiliation and contributed to professional identity development and promoted critical thinking, reflection and pleasure.


    Patient Perspective and Communication Skills


    Respondents mentioned that MH introduced them to the patient perspective and they were better able to put themselves in the patient’s shoes. Vanderbilt University School of Medicine in the US has moved away from the traditional concept of MH as composed of the arts towards a metacognitive approach of integrating MH with the basic and clinical sciences (13). The three main goals of this approach are to develop flexible learning and agile thinking among students and helping them deal with uncertainty, to develop tolerance and empathy among students, and to integrate MH with the basic and clinical sciences. Students learn to work in groups and become aware of the social context within which learning occurs. A recent article has examined the potential of MH as a form of “adult play” to educate students for collaboration and to better tolerate ambiguity and uncertainty (14). The authors concluded that the arts and humanities can provide important contextual media through which the lesson learned from communication science can be translated and promoted.


    Use of Literature Excerpts


    Students’ perception about the use of literature excerpts during the module was positive. Literature has been widely used in MH. At the University of California, Irvine in the US, a MH program using poetry and literature has been in existence for many years (15). Poetry and prose often written by doctors and patients has been used in the module. At the Stony Brook University School of Medicine, Stony Brook, US a course titled Medicine in Contemporary Society (MCS) is offered during the four years of the undergraduate medical course (16). Literature occupies an important place in the course. At a Nepalese medical school literature excerpts were used during a MH module (17). Respondents felt the module introduced them to different aspects of the medical profession, and provided them insights into medical practice. Most respondents were able to understand and relate to the English language excerpts but they felt literature by Nepalese writers writing either in English or the Nepalese language could also be included. At XUSOM the majority of students are from the US and Canada. Many of them are of Asian origin and though their first language may not be English they have grown up familiar with the language. We also have students from Africa and Asia but all of them had studied and are comfortable with English and did not have problems understanding the English language excerpts. Respondents mentioned that listening to a student in their group reading aloud the literature excerpt improved their listening skills and they may be better able to listen to patients without interrupting.


    Use of Paintings


    Paintings have been widely used in MH. “Art rounds”, an innovative interdisciplinary program uses fine art in health professions education (18). Students were exposed to fine art and taught to use visual thinking strategies. An initial program evaluation noted improved skills of physical examination, greater tolerance for ambiguity, and increased interest in communication skills. Health science students were assigned into two groups, one group participated in a visual literacy program at the McMaster museum of art while a control group studied the normal health sciences curriculum (19). The program did not have a significant impact on the respondents’ overall empathic response but did have a significant positive impact on cognitive aspects of empathy. A visual arts program was initiated in a teaching hospital in Taiwan (20). Students doing their clerkships or internship participated and found the course interesting. Qualitative analysis of student feedback revealed that the course increased empathy, improved cultural awareness, enhanced observational skills, promoted team work, listening skills and reduced stress.


    Role-plays


    Role-plays have also been widely used in MH. Role-plays were used during the MH module in a medical school in Nepal. Overall opinion of students about use of role-plays was positive (21). Respondents were of the opinion that role-plays helped in making module objectives more concrete and interesting. Role-plays improved communication skills and addressed health issues of importance to Nepal. In the US the Mayo Clinic medical school and the Mayo Clinic centre for the humanities in medicine partnered with the Guthrie theatre to pilot the program “Telling the Patient’s Story” (22). The course helped develop students’ confidence and expertise in storytelling. These skills were then applied to presenting cases and communicating with patients. Role-plays were used during a voluntary MH module in a medical college in western Nepal (23). Respondents were of the opinion that role-plays were an effective and enjoyable learning strategy and would help participants individualise their treatment strategies.


    Reflective Writing Assignments


    Reflective writing assignments have been used during MH modules. Reflective writing has been used to teach students empathetic interaction with patients (24). The authors describe a reflective writing exercise conducted during a MH seminar for second year medical students. The exercise of sharing their personal illness provided students with an opportunity to elicit, interpret and translate their personal illness episodes while listening to the experiences of fellow students. We had provided a writing assignment for one cohort of students where they reflected on personal episodes of illness. During the session on “The Patient”, students and the facilitators share personal experiences of illness. During the present semester the reflective writing assignment was on creating a 500 word story about a scene depicted in a painting. Shapiro and co-workers from California, US mention that reflective writing has important uses in the education of both medical students and residents (25). The authors mention that the first phase of the exercise is individual and solitary consisting of individual reflection and creation. The next phase where the work is read out aloud to a group is public and communal. Listening to the writing of others becomes an exercise in mindfulness and presence.


    Three pedagogical pillars have been recently presented to invite learners to engage more fully with MH, develop critical awareness of medical narratives and feel more at home in the discipline (26). Narrative humility is an awareness of one’s prejudices, expectations and frames of listening; structural competency is awareness of sources of power and prejudice and engaged pedagogy is the protection of students’ security and well-being. The MH module at the institution actively involves students and the facilitators try to create a safe and secure learning environment. A recently published systematic review mentions that though there is a lack of uniformity in measuring outcomes among studies mentioned, the impact of reflective writing on outcomes is positive and reflective writing should be considered in any medical curriculum (27).


    LGBT Issues


    Respondents were encouraged to play an opposite gender role during role-plays. Issues related to the LGBT community were also introduced through some role-plays. These issues are further developed during the cultural diversity and ethics modules which are offered throughout the basic sciences. LGBT and gender issues are becoming increasingly important in medical education. At Tulane University School of Medicine in the US four educational sessions were conducted for preclinical students to introduce them to LGBT issues (28). Students completed electronic feedback forms which were analysed thematically. Respondents mentioned a lack of LGBT material in their curricula at the time of the study, were of the opinion that such content is applicable to their work as future physicians and wanted such material to be included. At University of California in San Francisco a LGBT curriculum was implemented in February 2004 and the authors concluded that their simple curricular intervention led to a significant improvement in students’ knowledge and beliefs about LGBT issues short term (29). A study published in 2011 had examined LGBT related medical curricula, curricular development practices and deans’ assessment of their institutions LGBT-related curricular content (30). One hundred and thirty-two allopathic medical schools in the US and Canada completed the survey. A median of five hours was devoted to teaching LGBT issues across the entire curricula. At XUSOM we plan to gradually strengthen student learning of LGBT and sexuality issues.


    Twenty percent of the student body participated in the FGDs. A variety of issues regarding the MH module and movie screening and activities were explored. Information was only collected using FGDs and was not triangulated with information obtained from other sources. Participation in the FGD was voluntary and a convenience sample of interested and willing students was included. Though their demographics correspond to that of the student population it is possible that the respondents may have had a more positive attitude towards MH.


    Conclusion


    MH is slowly becoming more established in the institution and a module for first semester students has been conducted since February 2013. Movie screening and activities have been conducted since the last two semesters. Detailed student feedback was obtained about various aspects of the activities. Feedback was positive. The module was regarded as a student driven course and respondents enjoyed the different activities employed. Among the suggestions were conducting some sessions related to MH during various basic science semesters and not restricting it to the first semester as at present. MH modules can be considered in other Caribbean medical schools.
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    Appendix


    Student Feedback about the Medical Humanities


    What is your overall impression of the medical humanities module?


    What is your opinion about the interactive small group activities used during the module?


    What is your opinion about the group dynamics during the module?


    We had used a few literature excerpts and poems during some of the modules. What is your feedback regarding the literature excerpts and their use?


    What was your impression about the paintings used during the module?


    What were your views about the role-plays used during the module? How did your small group approach the preparation for the role-plays?


    The MH sessions were scheduled for the afternoons. Do you feel the afternoon schedule was appropriate?


    What in your opinion would be the future benefits of the medical humanities module?


    What different perspective did the MH module offer you compared to the traditional subjects?


    What is your feedback regarding the reflective writing assignments?


    Do you have any suggestions for further improvement?


    What are your suggestions for further improvement of the MH module?
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    ABSTRACT


    Introduction: USMaP-i is an English, 66-item self-administered inventory, consisting of personality (60 items, 5 factors) and faking (one factor) components, which was mainly developed to measure personality traits among Malaysian students based on local cultures and values. The personality component was based on the Big Five dimensions as suggested by numerous personality researchers. Previous exploratory studies showed promising validity, reliability and stability of USMaP-i. Objective: To provide further validity evidence of USMaP-i for use among medical degree program applicants by confirmatory factor analysis (CFA). Methods: Data were collected as a part of screening of medical degree program applicants for year 2010–2013 intakes in Universiti Sains Malaysia (USM), of which 657 cases were suitable for analyses following a data screening measures. CFA was performed by bootstrap maximum likelihood estimation due to non-normality of items at multivariate level. Results: Although the revised five-factor model of personality showed good model fit (X2(df) = 144.36(55), P-value < 0.001; CFI = .944, TLI = .921; RMSEA = .050; SRMR = .032, Bollen-Stine bootstrap P-value = 0.004), the reliability of the factors is very poor (composite reliabilities (CR) = .483 to .650). In contrast, the unidimensional faking component exhibited good model fit (X2(df) = 14.15(5), P-value = 0.015; CFI = .984, TLI = .968; RMSEA = .053; SRMR = .011, Bollen-Stine bootstrap P-value = 0.068) and factor reliability (CR = 0.731). Conclusion: The personality component should be revised and revalidated due to poor reliability, despite showing good model fit. In contrast, the faking component showed good model fit and reliability. Further validation studies are recommended before its use among medical degree program applicants.


    Keywords: Confirmatory factor analysis; Personality; Reliability; USMaP-i; Validity


    Introduction


    Medicine is a highly demanding course that may physically and psychologically burden medical students; most of the time leads to stress, anxiety, burnout and depression (1–5). For that reasons, medical students require certain personality traits to enable them to effectively cope with such pressure in the unfavourable education environment (6).


    So far, most of medical schools selected their prospective medical students by looking at the cognitive ability, particularly previous academic achievement. Unfortunately, the academic achievement alone does not predict that a person will become a good doctor in the future (7–9). There is an approach that emphasises on demonstrating operationalised capabilities across a number of domains as supported by knowledge, skills and attitudes. The attitudes include personal qualities and attributes (10). Knights suggested that potential students should be assessed not only on their cognitive attributes, but also on non-cognitive skills such as emotional intelligence and personality that may be predictive of their future professional behaviours (11).


    A five-factor model of personality traits provides a theoretical basis to understand the predictive abilities and effects of personality traits in medical admission practice and training (9, 12). Even so, the ability of inventories measuring personality traits to predict important outcomes such as job performance have been debated by traditional psychologists, as a result of inconclusive findings in early analysis and worries that most personality inventories are over-rated (13). However, recent research findings have demonstrated that personality traits are valid predictors of various job-related outcomes (14–16). Moreover, research have shown that personality measures do not have an adverse impact on employees, and thus be able to improve equality and tolerability in personnel decisions (13). Therefore, personality test scores need to be combined with other methods of assessment to that effect (9).


    Given the importance of assessing personality, a group of researchers from Universiti Sains Malaysia (USM) developed an instrument to measure personality traits among Malaysian students based on local cultures and values, known as USM Personality Inventory (USMaP-i). The personality domains of the USMaP-i were developed based on the Big Five dimensions as proposed by personality researchers (17). The items of this inventory originated from the International Personality Item Pool (IPIP) website.


    This study was aimed to provide further validity evidence of USMaP-i for use among medical degree program applicants. The provision of the evidence is important given its intended use as a screening tool during student selection process.


    Materials and Methods


    Participants


    Data for this study were collected as a part of screening measures for medical degree program applicants for year 2010 to 2013 intakes in Universiti Sains Malaysia (USM). Following a data cleaning process, data from 657 applicants were suitable for use in subsequent analyses. The demographic characteristics of the applicants are displayed in Table 1.


    Table 1: Demographic characteristics of medical degree program applicants (n = 657)


    
      
        	
          Demographic characteristics

        

        	

        	
          n (%)

        
      


      
        	Age (years)

        	
          

        

        	
          19.20 (0.73)a

        
      


      
        	Gender

        	
          Male

        

        	
          262 (39.9)

        
      


      
        	

        	
          Female

        

        	
          395 (60.1)

        
      


      
        	Race

        	
          Malay

        

        	
          342 (52.1)

        
      


      
        	

        	
          Chinese

        

        	
          226 (34.4)

        
      


      
        	

        	
          Indian

        

        	
          64 (9.7)

        
      


      
        	

        	
          Others

        

        	
          25 (3.9)

        
      


      
        	Year intake

        	
          2010/2011

        

        	
          160 (24.4)

        
      


      
        	

        	
          2011/2012

        

        	
          273 (41.6)

        
      


      
        	

        	
          2012/2013

        

        	
          224 (34.1)

        
      


      
        	Program applied

        	
          USM

        

        	
          589 (69.7)

        
      


      
        	

        	
          USM-KLE

        

        	
          68 (10.4)

        
      

    


    aMean (SD)


    Measurement Tool


    USMaP-i is a 66-item self-administered inventory, which consists of personality and faking components (17, 18). The 60-item personality component consists of five factors: Openness to Experience, Conscientiousness, Extroversion, Agreeableness and Neuroticism. The unidimensional faking component or Faking Index consists of six items that is intended to measure the tendency of respondents to over rate themselves. Each item is rated on a 5-point Likert scale: 0 = very inaccurate, 1 = moderately inaccurate, 2 = neither inaccurate nor accurate, 3 = moderately accurate, and 4 = very accurate. In an exploratory study of USMaP-i, five factors representing the personality domains were extracted with Cronbach’s alpha values that ranged from 0.63–0.8318. A follow-up study of the applicants during first year of study showed stability of USMaP-i, in which the intraclass correlation coefficients (ICCs) ranged from 0.64 to 0.78 (19).


    Data Management and Statistical Analysis


    IBM SPSS Statistics version 20 and SPSS Amos version 19 were used for data entry and statistical analysis.


    Assumption checks


    Assessment on multivariate normality of the items was done by chi-square versus Mahalanobis distance plot in SPSS (20, 21) and Mardia’s normalised estimate of multivariate kurtosis in Amos. The points in the plot should form a straight line (20) and the critical ratio of the multivariate kurtosis should be 5.00 or less (22) to indicate multivariate normality.


    The items were also checked for multivariate outliers in Amos by Mahalanobis distances. In Amos output, the first 100 observations farthest from the centroid as indicated by the Mahalanobis distances are listed. The identification of outliers were done to identify outlying responses and as another screening point to ensure the validity of the responses.


    A Structural Equation Modeling (SEM) software application like Amos requires positive definite data matrix for most estimation methods to obtain the inverse of the matrix in multivariate statistics (23, 24). Thus, evaluation of the matrix was done according to Brown (24) by subjecting the variance-covariance matrix of the items to principal component analysis. Eigenvalues for all items should be more than zero for the matrix to be positive definite.


    Collinearity diagnostics by Squared Multiple Correlations (SMC) and Variance Inflation Factors (VIF) were obtained by running a multiple linear regression analysis (the items as independent variables, a dummy variable as dependent variable). SMC of greater than 0.9 and VIF of more than 10 suggest multivariate collinearity between items (23). Items with collinearity problems were marked for deletion.


    Confirmatory factor analysis


    A confirmatory factor analysis (CFA) was performed to evaluate the validity of five-factor model of personality and one-factor model of Faking Index of USMaP-i, specifically through assessment of model fit indices and factor loadings. In the analysis, marker indicator approach was used to set the scale of the latent variable as recommended in Brown (24).


    The model fit was checked with chi-square goodness-of-fit and other selected fit indices (24). Insignificant (P-value > 0.05) model chi-square goodness-of-fit signifies model fit. However, because chi-square goodness-of-fit is known to be sensitive to sample size, other indices were considered to assess the fit. Standardized Root Mean Square (SRMR) value of 0.08 or less (24, 25), Comparative Fit Index (CFI) and Tucker-Lewis Fit Index (TLI) values of 0.90 or more (23, 26, 27), and Root Mean Square Error of Approximation (RMSEA) value of 0.08 and less are indicative of model fit (28). It is suggested to use at least three different fit indices to decide on model fit (28). Standardised factor loading of more than 0.5 on the respective factors and their significance (P-value < 0.05) indicate good relationship between the items and the factors, hence provide additional evidence of validity of the model (28).


    Model revisions were done based on three criteria: standardised residuals and factor loadings, while also taking into account the theoretical considerations. Removal of items with factor loadings of less than 0.50 is suggested (28). Removal of the remaining items was considered based on standardised residuals. Absolute value for standardised residuals of more than 2.58 indicates that the model over or underestimated the relationship between two indicators (24). The commonly used modification indices were not considered in this study as Brown (24) suggests giving more focus on the standardised residuals.


    Multicollinearity problem between factors exists when the correlation between any two factors is more than 0.85, affecting the discrimination between the factors (24). In this study, highly correlated items across factors (cross-loading items), were considered for removal to maintain the number of theoretical factors, despite recommendation (24) to combine the factors in this situation.


    Additionally, in the model revisions, no correlated errors were specified given the decision of the researchers not to include them without any theoretical justification for their inclusion.


    Next, composite reliability coefficients of the factors were determined, following the method as suggested by Raykov (29, 30) as demonstrated by Fan (31) to obtain the values with the respective confidence intervals in Amos. A latent reliability variable (RV) was created for each factor. Next additional paths were created from the items to the respective RVs, in which the regression weights were all set to 1. The square of correlation values between the factors and their RV are the reliability coefficients for that factors. A value of 0.7 or more for the coefficient is recommended (28).


    Ethics Approval


    The study was approved by Human Ethics Committee of Universiti Sains Malaysia (approval reference: USMKK/PPP/JEPeM[257.4.(1.3)]). Confidentiality and privacy of responses were ensured and the respondents were identified by identification number only.


    Results


    Preliminary Screening of Data


    The data was screened to identify missing values. There were 29 and 3 cases have one and two missing values on USMaP-i responses respectively (0.08% of data points). The missing values were imputed with a value of “2” (“neither inaccurate nor accurate”), which is the middle value of the response option, based on prior knowledge imputation method (32) as decided by the researcher following a discussion with the inventory developer. The method was also chosen due to the simplicity of the method and the small percentage of missing values.


    Assumption Checks


    Based on chi-square versus Mahalanobis distance plots for both personality and faking items, the points did not form a straight line, showing violation of multivariate normality assumption. Next, based on Mardia’s normalised estimate of multivariate kurtosis, the critical ratio was 62.97 and 40.86 for the personality and faking items. The values exceeded the recommended value of 5.0, indicative of violation of multivariate normality assumption.


    The first 100 multivariate outliers were manually checked for validity of their responses. As none of them was noted to have unusual response pattern (repetitive pattern of responses for example “343434…” or “333333…”), thus, they were kept in the data set for the subsequent analysis. In total there were 657 cases for the CFA. The data matrix was confirmed as positively definite and suitable for CFA since all the eigenvalues were more than zero. There was no multivariate collinearity problem observed among the variables as all SMC and VIF values were blow the cutoff values.


    Bootstrap for Non-normality


    In normality assumption assessment, it was found that responses did not follow multivariate normally distribution. As Maximum likelihood (ML) is the main estimation method used in Amos that is dependent on multivariate normality assumption, ML estimation method with bootstrapping was applied. The bootstrapping allows more accurate estimation of standard errors (25) as reflected in P-values and confidence intervals. Bootstrap samples were determined at 250 samples following a recommendation (33). The 95% bias-corrected confidence interval was specified.


    Description of the Measurement Models


    The CFA of USMaP-i involved assessment of validity of five-factor model of personality and one-factor model of Faking Index of USMaP-i separately. Model specifications and revisions for each model are described accordingly. The model fit indices, factor loadings, factor correlations and composite reliability coefficients are reported in the respective subheadings.


    Five-factor Model of Personality


    The factors in the five-factor model of personality are Openness to Experience, Conscientiousness, Extraversion, Agreeableness, and Neuroticism. Each of the factors consisted of 12 items. This measurement model is referred as FF-A. The model did not fit based on fit indices assessment (Table 2).


    Model revision of FF-A started with assessment of the factor loadings for all items in their respective construct. There are 30 items with factor loadings less than 0.5 were removed from the model, leaving 30 items for further assessment. Next, five items were removed due to the standardised residuals more than 2.58. Lastly, 12 items were discarded as they were identified to cause multicollinearity problems between the five factors (r > 0.85). The remaining 13 items formed the revised five-factor model of personality (FF-B) (Figure 1; Tables 2 and 3) with an acceptable model fit. All factor correlations for the model were less than 0.85 (Table 4), indicative of discrimination between the factors. Assessment of composite reliability coefficients showed that the values ranged from 0.483 to 0.650, indicating the poor reliability of the factors (Table 3).


    Table 2: Model fit summary for all models


    
      
        	
          Model

        

        	
          Chi-square (df), P-value

        

        	
          AIC

        

        	
          ECVI

        

        	
          CFI

        

        	
          TLI

        

        	
          SRMR

        

        	
          RMSEA (90% CI), Clfit P-value

        

        	
          Bollen-Stine bootstrap P-value

        
      


      
        	
          FF-A

        

        	
          4727.39 (1700), <0.001

        

        	
          4987.39

        

        	
          7.603

        

        	
          0.717

        

        	
          0.705

        

        	
          0.050

        

        	
          0.052


          (0.500,0.540), 0.025

        

        	
          0.004

        
      


      
        	
          FF-B

        

        	
          144.36 (55), <0.001

        

        	
          216.36

        

        	
          0.330

        

        	
          0.944

        

        	
          0.921

        

        	
          0.032

        

        	
          0.050


          (0.400,0.600), 0.499

        

        	
          0.004

        
      


      
        	
          FI-A

        

        	
          17.83(9), 0.037

        

        	
          41.83

        

        	
          0.064

        

        	
          0.986

        

        	
          0.977

        

        	
          0.012

        

        	
          0.039


          0.010,0.070), 0.732

        

        	
          0.147

        
      


      
        	
          FI-B

        

        	
          14.15 (5), 0.015

        

        	
          34.15

        

        	
          0.052

        

        	
          0.984

        

        	
          0.968

        

        	
          0.011

        

        	
          0.053


          (0.021,0.086), 0.389

        

        	
          0.068

        
      

    


    Abbreviations: FF-A, five-factor model of personality (original); FF-B, five-factor model of personality (revised); FI-A, one-factor model of Faking Index (original); FI-B, one-factor model of Faking Index (revised); TLI, Tucker-Lewis Fit index; CFI, comparative fit index; RMSEA, root mean square error of approximation; Cfit, close fit; SRMR standardised root mean square residual. The revised models are highlighted in bold.
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      Figure 1: FF-B, five-factor model of personality (revised)

    


    Table 3: Factor loadings and reliabilities for the revised models


    
      
        	
          Model

        

        	
          Factor

        

        	
          Item

        

        	
          Loading (95% CI)

        

        	
          P-value

        

        	
          CR (95% CI)a

        
      


      
        	
          FF-B, five-factor model of personality (revised)

        

        	
          Openness to experience

        

        	
          OPQ28 See beauty in things that others might not notice

        

        	
          0.53(0.43, 0.64)

        

        	
          0.007

        

        	
          0.518 (0.432, 0.584)

        
      


      
        	
          OPQ37 Have difficulty imagining things*

        

        	
          0.48(0.38, 0.57)

        

        	
          0.007

        
      


      
        	
          OPQ42 Love to read challenging material

        

        	
          0.54(0.44, 0.67)

        

        	
          0.008

        
      


      
        	
          Conscientiousness

        

        	
          CPQ1 Often make last-minute plans*

        

        	
          0.57(0.48, 0.63)

        

        	
          0.018

        

        	
          0.650 (0.578, 0.691)

        
      


      
        	
          CPQ46 Get tasks done right away

        

        	
          0.61(0.53, 0.69)

        

        	
          0.007

        
      


      
        	
          CPQ54 Waste my time*

        

        	
          0.72(0.66, 0.78)

        

        	
          0.012

        
      


      
        	
          Extraversion

        

        	
          EPQ12 Wait for others to lead the way*

        

        	
          0.63(0.54, 0.74)

        

        	
          0.004

        

        	
          0.511(0.401, 0.585)

        
      


      
        	
          EPQ25 Avoid crowds*

        

        	
          0.54(0.44, 0.62)

        

        	
          0.015

        
      


      
        	
          Agreeableness

        

        	
          APQ9 Believe that others have good intentions

        

        	
          0.57(0.44, 0.67)

        

        	
          0.008

        

        	
          0.483(0.334, 0.593)

        
      


      
        	
          APQ64 Love to help others

        

        	
          0.57(0.43, 0.69)

        

        	
          0.008

        
      


      
        	
          Neuroticism

        

        	
          NPQ21 Panic easily

        

        	
          0.63(0.55, 0.70)

        

        	
          0.017

        

        	
          0.623 (0.566, 0.674)

        
      


      
        	
          NPQ31 Get angry easily

        

        	
          0.58(0.47, 0.66)

        

        	
          0.018

        
      


      
        	
          NPQ49 Can’t make up my mind

        

        	
          0.57(0.51, 0.66)

        

        	
          0.006

        
      


      
        	
          Fl-B, one-factor model of Faking Index (revised)

        

        	
          Faking Index

        

        	
          FPQ13 Am always confident in doing daily work

        

        	
          0.61(0.50, 0.69)

        

        	
          0.008

        

        	
          0.731 (0.669, 0.771)

        
      


      
        	
          FPQ20 Am always proactive in completing tasks

        

        	
          0.64(0.56, 0.72)

        

        	
          0.008

        
      


      
        	
          FPQ30 Am always do self-reflection on what I did to improve myself

        

        	
          0.58(0.45, 0.68)

        

        	
          0.011

        
      


      
        	
          FPQ45 Am always investigating problems arise thoroughly in order to solve it appropriately

        

        	
          0.61(0.53, 0.72)

        

        	
          0.005

        
      


      
        	
          FPQ65 Always be honest to myself

        

        	
          0.52(0.40, 0.63)

        

        	
          0.011

        
      

    


    aComposite reliability


    *Negative statement (reversed scoring)


    Table 4: Correlation between factors for FF-B, five-factor model of personality (revised)


    
      
        	
          Factor

        

        	

        	
          Correlation (95% CI)

        

        	
          P-value

        
      


      
        	
          Openness to experience

        

        	
          Conscientiousness

        

        	
          0.58 (0.46,0.70)

        

        	
          0.011

        
      


      
        	
          Extraversion

        

        	
          0.64 (0.51,0.77)

        

        	
          0.004

        
      


      
        	
          Agreeableness

        

        	
          0.81 (0.67,0.96)

        

        	
          0.011

        
      


      
        	
          Neuroticism

        

        	
          –0.58 (–0.70,–0.41)

        

        	
          0.009

        
      


      
        	
          Conscientiousness

        

        	
          Extraversion

        

        	
          0.77 (0.63,0.87)

        

        	
          0.014

        
      


      
        	
          Agreeableness

        

        	
          0.71 (0.59,0.82)

        

        	
          0.016

        
      


      
        	
          Neuroticism

        

        	
          –0.82 (–0.93,–0.73)

        

        	
          0.007

        
      


      
        	
          Extraversion

        

        	
          Agreeableness

        

        	
          0.64 (0.48,0.79)

        

        	
          0.007

        
      


      
        	
          Neuroticism

        

        	
          –0.81 (–0.92,–0.67)

        

        	
          0.007

        
      


      
        	
          Agreeableness

        

        	
          Neuroticism

        

        	
          –0.59 (–0.73,–0.46)

        

        	
          0.011

        
      

    


    One-factor Model of Faking Index


    The one-factor model of Faking Index with 6 items is referred as FI-A. This model fit well based on the fit indices. However, the model was revised to exclude item FPQ53 from the model due to low factor loading of 0.383. The model with 5 items (FI-B) (Figure 2; Table 2 and 3) showed good model fit, and reduction in AIC and ECVI values. The factor was also shown to be reliable (composite reliability = 0.731).
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      Figure 2: FI-B, one-factor model of Faking Index (revised)

    


    Discussion


    The revised five-factor model of personality component (FF-B) that consists of 13 items for the theoretically defined five factors has good model fit. Previous studies have reported similar findings on the five-factor personality traits (34–36). In addition, this finding provides further evidence to support the finding of a previous study that was done by Yusoff (37) on the psychometric properties of USMaP-i in the medical student population. Thus, in this study, the question of the validity of the theoretical five-factor of personality might not arise. However, in this study the reliability of the factors is very poor. This could be attributed to a small number of items per factor despite having good factor loadings. Moreover, given the findings, the use of the current version of USMaP-i as one of the tools for medical student selection cannot be recommended. The USMaP-i personality items should be revised so as to include more representative items for each of the personality factors of personality. The revised personality component of USMaP-i should again undergo detailed assessment of validity and reliability.


    The revised unidimensional Faking Index model (FI-B) has very good validity as evidenced by the fit indices, good factor loadings and good reliability. The Faking Index items in USMaP-i were adapted from Faking Index items in Universiti Sains Malaysia Emotional Quotient Inventory (USMEQ-i) (18). In a study validation study (38), the unidimensional Faking Index model of USMEQ-i also showed good model fit and reliability, which is consistent with results in the present study.


    Conclusion


    In conclusion, the five-factor model of personality in USMaP-i should be revised and revalidated by as it exhibited poor validity and reliability. In addition, the stability of USMaP-i among the applicants to medical degree program is not yet tested, thus it is recommended to perform CFA for longitudinal measurement invariance of USMaP-i in this sample. As USMaP-i is a tool specifically developed for used in selection of medical students, a study to determine the predictive ability of the inventory is also recommended to find the relationship between USMaP-i scores at admission to the program and their performance throughout and at the end of the program.
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    ABSTRACT


    In today’s challenging and highly complex health care settings nurses must be able to think critically. With the current traditional and rote methods of learning, the critical thinking skills among the students are seen to diminish. As nurse educators must find a different method in their teaching on how to encourage students to engage in analytical thinking and how to make the analytical thinking process part of their daily practice due to increase safety of the patients. This will give challenge for the nurse educators to reshape education by adopting instructional strategies to equip students with foundational knowledge in critical thinking, creative problem solving and collaboration. Through concept mapping, students should be able to transfer applied didactic objectives from the classroom to the clinical practice, where critical thinking and problem solving skills are needed for success. It also provide nurse educators with the ability to help students learn how to organise data, prioritise patient needs and can relate patient medical illness and nursing intervention.


    Keywords: Concept mapping, Teaching tool, Critical thinking skills, Academic performance, Nursing students


    Introduction


    Educators might be successful in teaching the basics, but it does not mean the students will be able to analyse and evaluate what they are taught. There is a need to understand the complex processes involved in critical thinking. One of the active teaching and learning methods proposed to promote critical thinking was concept mapping. Concept mapping is a method of learning and an educational tool using diagrammatic relationships among concepts representing subject knowledge (1, 2). Concept-mapping has been identified as a stimulating learning method to facilitate critical thinking by encouraging students to connect new knowledge to their prior learning, and to give students an opportunity to gain further, wide and varied knowledge on a number of concepts in a short period (3).


    Facilitating critical thinking remains a challenge faced by both nurse educators and student nurses, especially to change the method of learning from the traditional to concept mapping. To promote critical thinking skills into didactic phase requires the construction and reconstruction of meanings by students through active seeking and integrating of new knowledge with knowledge already existing in their cognitive structure (3). Health care problems require nursing students and nurses to have critical thinking skills (4). Increase patient acuity, the movement of patients’ care from acute care facilities to community settings and rapidly changing health care environment have increased the demand for nurses to be competent and capable to thinking critically.


    Concept mapping is an innovative teaching learning strategy if the students have the ability to develop concept maps. In nursing education, concept mapping is adapted to develop nursing care plans from the assessment data collected from patients instead of the common care plans prepared in columns (5). However, teacher-centered approach does not allow nursing students the time to develop clinical judgement skills, problem-solving abilities, or nursing care skills (6). This led students to experience less critical thinking, learning subjects merely for examination purposes. When this happens, the long-term learning will not occur. Therefore, when students are in the clinical field, they cannot perform well and be competent because they cannot relate the knowledge they had learn in didactic theory e.g. diabetes mellitus patient care and relationship between concept and plan nursing care to their patients. They may not be able to think outside the box due to the traditional method of learning. They would become followers failing to know any better.


    Importance of Critical Thinking in Nursing Practice


    The present health care system is growing more complex and challenging. Nursing graduates need to be prepared to not only be compassionate caregivers, but need to be highly skilled problem solvers and critical thinkers. Concept mapping will increased critical thinking because it required the students to view the patient holistically and relationships between patient problems, not just copy information from a care planning book. It is consistent with the finding by Hsu & Hsieh (2) reported that the students gained a more holistic view of the patient and their problems through the use of concept maps. In addition, the students learned how to organise complex data and explore deeper relationships. To teach thinking, teachers must have an awareness of and competence with the specific skills of thinking.


    Teachers take a self-inventory to determine which thinking skills they can move directly into providing opportunities for students to practice skills with the appropriate interventions, cooperative learning structures and graphic representations of their thinking (7). Both methods offer invaluable evidence of growth as students actively process content and build on prior knowledge and past experiences (7). Through cooperative learning strategies, students gradually accept responsibility for their own learning as they articulate their thought to each other and thus engage in interactive, metacognitive approach to processing information and problem-solving (8).


    Critical thinkers and non-critical thinkers use the nursing process differently (9). Alfaro-LeFevre (9) took the position that critical thinkers take a “more proactive dynamic approach” to the nursing process whereas, non-critical thinkers view the nursing process as “linear” to be “followed rotely, without critical thinking”. For example, consider the client has been ordered to receive beta-blocker daily. By using concept mapping, the students will learn the critical thinking skills, in assessing the patients in temperature, blood pressure and heart rate. The students will make an assessment and evaluation to the patient before give the medication; and then act upon that decision by giving the medication. This will avoid medication error occur. Non-critical thinkers would give the medication as ordered, without assessing the heart rate or blood pressure or, if they did make those assessments, they would not correlate the abnormal findings to decide whether the medication should be administered or held.


    Concept Mapping


    Concept mapping was originally developed by Novak in the 1980s, to document the way children learn science (10). They have demonstrated that concept maps are graphical tools for organising and representing knowledge in networks of concepts and linking statements about a problem or subject. It was described as a hierarchal map structure with links to form valid propositions or linking words. The components of concept mapping include meaningful proposition, connecting words, cross links and relevant examples. Concept map is a visual representation of an individual’s understanding of selected phenomena (11).


    Concept maps as “schematic devices for representing a set of concept meanings embedded in a framework of proposition as hierarchical graphical organisers that serve to demonstrate the understanding of relationships among concepts” (12). Major concepts are circled or boxed. Lines show relationships or links, and the direction of the thought process is indicated with arrows. Propositional links between concepts, showing the meaning of the relationship between the two concepts, are represented by connecting lines with words that describe the relationship written along the lines. The hierarchical structure and the development of cross links are two aspects of concept maps that promote critical thinking (13, 14).


    The research on the use of concept mapping has included areas such as medicine, education, business, nursing, engineering, dentistry, physical therapy, and psychology (15). Since the heart of nursing practice is the application of knowledge in the clinical setting, it is imperative that nursing students be able to link concepts from different domains of knowledge (8, 16, 17). As nurse educators, must obligation to understand the teaching learning process well enough to improve it. Nurse educators need to know how to teach in an expert way, with the ability to asses, analyse, plan, implement, evaluate and more important to improve the quality of teaching and learning in classrooms. As an alternative to the traditional lecture, concept mapping is an instructional strategy to visually represent and organise knowledge, facilitate the process of meaningful learning (18). In addition to aiding in the representation and development of meaningful learning, concept mapping is considered to be predictive of critical thinking (8, 14, 16, 19, 20). The researcher agree that from finding of many study done, concept mapping is an effective learning strategy to help students apply new knowledge and they will become skillful and competent in clinical practice.


    Advantages of Concept Mapping


    Many research studies have been conducted using concept mapping as an intervention to improve teaching and learning and nursing students also benefit from their use (16, 21, 22). The concept of the nursing process as resolution by reflection, i.e. the nurse makes an assessment of the problem (23). During the assessment phase data is collected. Next a diagnosis is made using a knowledge base. A plan of action is then developed. Intervention follows based on the diagnosis and action plan. The last phase is reflection on the choices made and then evaluation of the effects of the interventions used.


    Hence, study done by Atay & Karabacak (24), demonstrated a statistically significant improvement in critical thinking post-test scores between an experimental group and control group when concept mapping was taught and the effects of care plans prepared using concept maps on the critical thinking dispositions of students were investigated in a pre-test and post-test control group design. The critical thinking dispositions of the groups were measured using the California Critical Thinking Disposition Inventory. Harpaz et al. (20) stressed that the mapping technique enables the learner to understand the main concepts of the area of knowledge and the connections between them, and to represent the concepts in a way that shows his or her way of understanding.


    Another advantage of using concept maps allowed the students to identify learning difficulties and provided immediate feedback (25). For example, a patient’s chief complaint or medical diagnosis is placed in the center of a concept map. Assessment findings are then placed around it. Seeing a diagram with all of this information enables the nurse to identify important factors that may contribute to the patient’s problem. With this information, the nurse can plan her patient’s care more appropriately, implement her plan and check for its effectiveness. Although educators realise its importance, the challenge still remains how to incorporate critical thinking into the curriculum and use effective teaching methods that enhance and develop critical thinking skills (26). A concept map also helps the nurse to see relationships between certain assessment findings and she may be able to address such related findings with the same interventions. The above assertion incorporates the concepts of critical thinking, life-long adult learning and the professional mandates that nurses will practice.


    Concept map will makes the learning becomes interesting and not stressful, if the student can relate the new knowledge with the prior experience they have. For example, when they learned subject of fundamental of nursing (FON), they will learned about vital skills such as taking temperature, blood pressure and pulse rate. Based on the learner experience having the fever they can relate the nursing intervention that they have learn on how to reduce the temperature. Active learning occurs when “students are doing things and thinking about what they are doing” and meaningful learning happens when students integrate new information into what they already know (27). Researcher agree that if nurse educator’s can provide a learning environment that promotes understanding through interaction, the learning will take place when meaningful learning occur and go to the long term memory.


    Disadvantages of Concept Mapping


    Many students have difficulty identifying the important concepts learning in nursing. Part of the problem stems from a pattern of learning that simply requires memorisation of information, and no evaluation of the information is required. In order to address these common places of education, curriculum, and instruction, when using concept mapping, additional time must be allotted for student understanding. Studies reported that building concept mapping is difficult and time consuming especially when they first experience it (28). Additional time allotted to educate students on the use of concept mapping proved beneficial to students’ attitude toward the use of concept mapping in later studies. Mapping processes that ask students to describe and label relationships among concepts can be particularly time consuming; students often need to practice mapping several times before being able to make meaningful maps (29).


    Concept Mapping in Promotion of Critical Thinking


    Concept mapping can promote critical thinking in problem-solving, thus helping students organise complex patient data, process complex relationships, and offer holistic care to patients (13). Nurse educators need to know how to teach in an expert way, with the ability to asses, analyse, plan, implement, evaluate and more important to improve the quality of teaching and learning. Concept mapping is one of these strategies to be effective in promotion of critical thinking. Concept mapping will facilitate critical thinking and makes the learning becomes meaningful and effective. The usefulness of concept maps in developing critical thinking skills in nursing students (30).


    Importance of Concept Maps in Nursing


    Concept mapping helps the student nurse have a view regarding theory that they have learn in didactic phase with the clinical area field, such as nursing intervention toward patient care. Investigators have suggested that an increase in complexity in concept mapping indicates an increase in conceptual and critical thinking (30, 31) and may be an indirect measure of clinical performance. Concept mapping, like critical thinking, is a nonlinear cognitive function and is an excellent strategy to develop higher-level cognitive functions and critical thinking (32). Through concept mapping, students should be able to transfer applied didactic objectives from the classroom to the clinical practice, where critical-thinking and problem-solving skills are needed for success. In nursing, a concept map is made up of a patient’s medical problem, health assessment findings, nursing interventions and evaluation of how well the interventions worked.


    Concept Mapping in Curriculum Development and Planning


    Using concept maps in planning a curriculum or instruction on a specific topic helps to make the instruction “conceptually transparent” to students. Concept mapping, like critical thinking, is a nonlinear cognitive function and is an excellent strategy to develop higher-level cognitive functions and critical thinking (32). Through concept mapping, students should be able to transfer applied didactic objectives from the classroom to the clinical practice, where critical-thinking and problem-solving skills are needed for success. Available data suggests that newly graduated nurses may have a knowledge deficit in the development of critical and reflective thinking skills necessary for safe and effective clinical reasoning (33). Therefore, nurse educators need to examine their assumptions regarding curriculum and traditional teaching methods.


    Similarly, Li-Ling (6) aptly developed her research questions by queering the possibility of establishing high quality nursing education when nursing faculty treat their work as mere routine and not change their clinical teaching methods. It is important that nurse educators play their role as researchers to investigate the didactic validity of teaching and assessment methods on a continuous basis and to lay down guidelines to improve the practice of educators in promoting critical thinking of student nurses. Nursing students struggle with the concept of nursing process and its application to clinical practice, those without understanding in their learning will use rote memorisation.


    In nursing education, concept map analysis has the potential to evaluate how nursing students think and use knowledge in a way that traditional multiple-choice examinations cannot (34). When evaluating nursing students’ conceptual and critical thinking, the hierarchical organisation of conceptual knowledge in a concept map is a highly sensitive tool (16). Concept mapping serves as a tool that fosters both the learning of critical thinking and the measurement of those thinking abilities within the context of nursing practice (16). Researcher believes teaching methodology is significant in increasing critical thinking. Furthermore, the need to evaluate the effect of teaching strategies on academic performance has come to the forefront as nursing programs have shifted to an emphasis on outcome-oriented education.


    Summary


    Researcher belief that nursing curricula needs to changes to the student centered learning approach where the students should understand concepts, as opposed to rote memorisation of facts. Designing lessons for meaningful learning begins with what educators want students to be able to do and proceeds to the evidence educators will accept that students have learned it. Based on recent studies that support the linkage between conceptual knowledge and meaningful learning, the research outlines the rationale and procedures through which concept mapping can be used to emphasise the conceptual organisation of course content. Findings from several reviewed studies suggest that using concept mapping can improve academic performance in nursing education but significantly more research is needed in order to validly conclude that concept mapping should be embraced by nurse educators.


    However, in Malaysian nursing education, it is not being practiced widely among the nurse educators and the students, though there are adequate evidences on the use of concept mapping. In an effort to prepare nursing students to deliver safe quality care, critical thinking become essential to nursing education. If nurse educators do not begin using some alternative, more interactive classroom activities, students’ opportunities to think critically will be limited. Most of the finding in the research literature found the use of concept mapping can makes the student understand the concepts and allow them to see all the patient care and needs. Therefore, nurse educators need to examine their assumptions regarding curriculum and traditional teaching methods. This study aims to provide more evidence that will further support the use of concept mapping as valuable instructional as a learning method in enhance critical thinking among nursing students, because it is an active strategy that engages the learner to search for relationships between their previous knowledge and new knowledge. The study will be expected help students to shift the learning pattern from rote learning to meaningful learning of concepts as the study involves students in the learning process actively through individual and group work in structured tasks.
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    ABSTRACT


    Breaking bad news is a crucial communication delivered by healthcare professionals. This skill was taught in Management and Science University, Malaysia using lecture previously. Realising the instructional delivery gap, breaking bad news workshops was introduced involving not only the theory of the skills but the hands on experience as well. This workshop incorporated peer-assisted learning method in providing a friendly and conducive environment for the best learning experience for the students. Five workshops were conducted with a total of 204 students. Students (n = 38–42 per session) were given materials a week prior to the session to familiarise themselves with the workshop. Trained peer-assisted tutors (n = 8) guided role-playing sessions as well as giving feedbacks. Students found that the workshop to be useful adjunct to learning communication skills, specifically in breaking bad news. Students considered peer-assisted learning method provided them with a safe environment where mistakes were allowed, corrected and proper skills reiterated. In conclusion, learning breaking bad news is feasible with peer-assistance.


    Keywords: Peer-assisted learning, Breaking bad news, Challenging communication, Communication skills, Experiential learning, Medical education


    Introduction


    Breaking bad news is categorised as challenging communications and is taught during year 4 Primary Care posting in the Management and Science University, Malaysia. Prior to this, breaking bad news was taught as a lecture. Realising that breaking bad news contained not only cognitive but also demonstrable skills and attitude domains, we have reviewed the instructional delivery to make it more encompassing and “hands-on”. This workshop was based on social constructivism learning theory, in that it emphasised collaboration between individuals within a group in a learning process each coming in with some form of prior knowledge (1). The workshop used experiential learning methodology by means of role-playing as its main mode of instructions. Final year undergraduate students contributed to the workshops as a peer-assisted learning project. Peer assisted learning is proven to be beneficial to medical students but is often underutilised (2, 3, 4, 5). Research has shown that students’ achievements tutored by peers are not at a disadvantage compared to faculty-tutored (6) and students preferred peer-tutors, as it provided safe-environment to make mistake without being penalised (2, 5). The workshop had dual aims which firstly to demonstrate on how to break bad news to simulated patients and secondly to give opportunities for students to experience peer-assisted learning. The purpose of this paper is to document the experience of running breaking bad news workshops using peer-assisted learning and its immediate outcomes based on students and peer-tutors feedbacks.


    Method


    We conducted five workshops for a total of 204 undergraduate primary care clerkship students. The workshop begun with a plenary session focusing on its aims and content based on topical reading materials given prior to the session. Students (n = 38–42 per session) were also given case-scenarios complete with relevant references to prepare before the workshop. Cases used were variable and were mapped against students’ program educational outcomes. Students were divided into four groups and each group will have one or two peer-tutors (n = 8) who played the patients while peer-students role-played as doctors (7). Peer-tutors were trained twice before the workshop began and once prior to each subsequent session as a refresher on two main aspects: how to be simulated patients and on giving constructive feedback. Students were also asked to reflect on individual and peer performance, including their strengths, weaknesses and what they wished to learn further (learning plan). Peer feedback was also sought from fellow group members as well as from the peer tutors. In addition, feedback was also given to each peer-tutor during debriefing session. Evaluation for this workshop was done using course evaluation survey. Students gave verbal feedback as well as in a form of free written texts, whilst peer tutors collectively wrote a report after each session.


    Result


    Students’ Remarks


    Among the comments were that the workshops generated opportunities for students to practice challenging communications. Students enjoyed the workshop and requested more training sessions for similar purposes. Students also registered their interests to be future peer-tutors. Students remarked that learning communication skills using simulated patients should be taught earlier in the preclinical years.


    Strengths of the Project


    As a team, we thought that the strengths of this project were that this module was designed based on the literatures of teaching and learning challenging communication skills. Assistance from the senior students as peer tutors was also the anchor to this project. Peer-tutors found that by teaching the juniors, their skills, knowledge and attitude towards breaking bad news were better especially with feedback from the teacher (and peers) about their performances, in addition to their understanding of the different cases used as the scenarios for role-plays.


    Limitations of the Project


    The limitations were that we used the same pool of dedicated senior students because there was limited resource to train other interested students. Mapping of peer-tutors’ availability for each session was also challenging as they juggled with their own study requirements. Year 4 students entered the workshop at times unprepared and this impeded on their learning experience.


    Going Forward


    On the other hand, students who came prepared for the session found the learning tasks easier to handle and master. We hoped to design future workshops better by expanding the numbers of peer-tutors, reviewing the teaching materials and setting up case scenarios bank. This workshop also needed better tool to evaluate its outcomes including examining its effect on the transfer of learning which can be done by formal clinical examination’s performance on breaking bad news.


    Discussion


    The experiential learning theory explained about learning through experience. Kolb’s experiential learning theory stated that students learn deeply with experiences. It is based on the constructivist approach of learning where knowledge, skills and attitude are continuously formed and reformed over a passage of time. It is also related to the situated learning theory that emphasised transfer of knowledge to be the greatest when learning is done within a setting where the knowledge is applied (8). This workshop supported the notion that peer-assisted learning is useful in medical education (2, 3, 4, 5). Benefits to our students included the opportunity for them to experience different ways of learning breaking bad news within a safe environment. Feedback giving and receiving were also emphasised in peer-assisted learning. On the other hand, it helped the peer-tutors understood the curriculum content (7). Peer-assisted learning encouraged meta-learning (thinking about learning) where peer tutors reflect upon their own learning needs. In addition, peer-assisted learning equipped peer tutors with teaching skills, while at the same time enhanced facilitator skills (9) previously identified as important competency for future doctors (5). Hence, from this workshop, it was clear that teaching breaking bad news using peer-assisted learning is feasible. Future study should focus on the tangible impact of such initiative in the form of students’ performance when breaking bad news.


    Conclusion


    Learning breaking bad news could be taught using peer-assisted learning. Students felt the workshop was appropriate to be used as an instructional model for teaching challenging communication. It helped to boost the confidence of peer-tutors besides consolidating their own knowledge, skills and attitude on the same topic.
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    ABSTRACT


    Psychosocial issues have been seen as minor in medicine despite the importance for holistic medical care involving emotional, spiritual and psychological domains. Most patients with chronic conditions have complex and complicated psychosocial needs especially when dealing children with life limiting conditions. These needs have a dynamic extension to patients’ care as their impact can also affect the extended family members. Across the trajectory of the illnesses, the pattern of psychosocial needs changes and, this demands attending physicians to perform accurate psychosocial assessment and understanding issues from patients and caregivers perspective. Non-judgmental decision making is essential to avoid friction and misunderstanding between the healthcare providers and caregivers especially during the consultative process. Resolving psychosocial issue may involve various techniques from moral support, bridging the services to helping the family, counseling on relationship issues and many other areas. There is a need to equip healthcare workers with different skills in order to deliver a better psychosocial care and input even after the bereavement period.
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    Introduction


    Psychosocial assessment is an important aspect in the management of any chronic cases. The emphasis has been minimal in the current medical management despite the mastery of this skill is considered necessary in the undergraduate and postgraduate training programmes (1). Psychosocial issues are issues pertaining psychological development and their interaction with social environment. It involves assessing humanistic values that helps one overcome personal catastrophe and foster resilience to facilitate normalcy and prevent long term consequences.


    Impact of chronic illness is enormous. It goes beyond the individual and family members’ life affecting financial, relationship, activities, recreational, mobility and social well-being (2). In children, it impedes developmental, functional, education, socialisation and communication ability. Stability of psychosocial dimension enhances a more acceptable environment for a better outcome and quality of life.


    Case


    A is a four year old boy referred by the district hospital with history of abdominal distension for a month. He has been having poor appetite, weight loss and lethargy for the last four months. He was brought by her mother following unimproved symptoms. The examining medical officer noted a palpable mass on the left abdomen and directly referred the patient to tertiary hospital for investigations to rule out malignancy aetiology. Final result confirmed the finding of neuroblastoma. There was no distant metastasis noted.


    Socially, he is the fifth child out of six children in the family. His father, a 50 year old builder, had recently passed away following a motor vehicle accident. His mother is a 38 year old housewife and has been living with the grandmother after the family’s sad demise. Mother has become the sole ‘breadwinner’ due to the financial hardship. Her grandmother looks after the patient with his siblings during the day. It was reported that the children have only once a day meal and the grandmother controlled the food stock in the house.


    His treatment has been delayed due to unavailability of transport and caregiver in the hospital. The medical team visited the family and found that children were left in unkempt condition, without properly available meals and inappropriate hygiene care. This has led to social concern and child protector referral. After discussion with mother, his sister was allowed to accompany him for continuation of treatment despite being under age. In one incident, his sister was caught sleeping with her boyfriend in the oncology ward. That has prompted complaint from other parents. At the same time, his mother brought a new “father” figure following the fiasco. Case conference was initiated to assess the social circumstances and to find appropriate solution to the complex psychosocial issues. The goal of care was discussed to achieve better compliant of the patient’s treatment and support from the social perspective was essential as part of the management of the case.


    Discussion


    There are several key issues that have to be highlighted in this rather complex psychosocial case:


    
      	What can be done as healthcare provider when dealing with a complex case of psychosocial dilemma?


      	How do we resolve conflicting interest between the caregivers or extended family with the healthcare professionals? Do we really need to intervene when one see a cross cultural practices that contradict to healthcare providers’ belief?


      	Do we consider neglect for these children who were unjustly treated when there were financial difficulty and poor community support?

    


    Psychosocial approach largely represents our humanistic value in medicine. It has a diverse definition and certainly required careful assessment method. Better social circumstances would lead to a much stable family ties and consequently good health outcome. This creates a better environment and hope for the family and patients. Many factors that can affect the dynamic of psychosocial issues which include the marital relationship, presence of community and family support, financial strain, stress and grief, job satisfaction and career advancement. The consequences include better medical compliance, improved self-motivation and ability to resolve life conflict.


    Physicians’ competency in psychosocial medicine has been shown to improve patient satisfaction, cooperation, knowledge recall and health outcome (3). Psychosocial questions involved exploring patients’ feeling, concern and expectation, stressor, social support, impact on health, belief and spiritual needs. This would result in better patients’ care which include better patients’ education, decision making process, addressing of the problems and resolution approach (4). Studies in industrial countries pointed out that people with poorer social economic background have poor psychosocial orientation which in turn caused poorer health outcome (5). They were noted to be resistant to risk changing behaviour. McGinnis and Foege stated in their study that the lower socioeconomic group was associated with higher death and disability (6).


    Our illustrated case has shown the complexity of psychosocial dimension that had hampered adequate medical care for this child. Prognostication of social impact can be achieved from a complete psychosocial history and assessment, but this is often inadequately stressed and explored. This reflects the attitude and knowledge of healthcare workers on the basic needs of the patients.


    Because of the complex nature of the case, physicians often overinvolved in the patients’ care which resulted in compassion fatigue. It may also result in stress, over burden and secondary traumatic stress. Approach for this case must be done professionally with adequate boundary of care.


    The team visit to the family was considered as “Good Samaritan” or in the act good faith. We encountered a few dilemma during our home visit – patient was looked after by the older siblings when the mother went for work, most of the patient’s sibling were not schooling, grandmother who rationed the food away from the patient, care neglect when younger sibling was found in unchanged nappy, and unavailability of mother. We believed that we were threading in a gray area. If this occurred in the West, the issue of child abuse or neglect of care will be raised. In the developed nations, the infrastructure and support in the community are good, hence neglect of care can be recognised because of social justice. In the East, family hardship and difficulties must be considered. The social outcome here largely depends on extended family involvement for daily survival and support. Although extended family support is available, however, factors like financial means, availability of extended service and social support can be challenging. Needs information is vital to educate parents to get help either within the community or by governmental institutions. Pressure and life uncertainty has been linked with much immature decision making that could eventually led to unwanted activities such as crimes, illicit drugs use, sexual assault and high risk behaviour. Parents and patients’ perspective are often ignored because the contrasting views between the managing doctors and the family’s expectation. These paradigm of opinions have caused friction and difficulties.


    Ethic of community is the moral responsibility to engage in communal process to pursue the moral purposes of work (7). This is to complement other ethical framework especially in the educational context. The case illustrated here has highlighted many psychosocial problems. There were cultural, religious, personal and customary indifferences which affect the decision for this child. We noticed the coping strategy to their life hardship is to divert the challenges and turbulence by having someone special. This is depicted with what had happened to his sister and mother. Should a doctor impose his or her belief to what the family understanding and belief?


    Referral to social worker was made to carefully examine family social viewpoint. Advice related to work, financial means and community concerns have been issued. Voluntary body such as Majlis Kanser Negara (MAKNA) was invited to provide some monetary relief. The socio-dynamic especially in this case has to be viewed differently. Community still has a moral purpose or obligation to address ongoing social issues in the context whether this is acceptable culturally and religiously.


    We questioned her mother’s decision on leaving her children unsupervised by adult considered as a form of neglect. This term neglect is perhaps relevant if the society is well supported. In our context, consideration on family’s financial background and difficulties is a prerequisite before applying Child Act 2001 or referring to community child protector. The struggle for financial needs has led to medical compliance issue, defaulting treatment and social manipulation from other family members. Applying ‘neglect’ clause in the family who suffer financially is unjustified before available family and community support to this unfortunate family.


    Since patient is largely at home, the ethical challenge is rather different. In the hospital setting, the patients are considered as our client or guest. Somehow, the role changes when one enter the patient’s house. Virtue ethics is mostly applicable for community problems which include justice, fidelity, self-care and prudence. This focuses on a person and what it means to human life. The concept may be difficult to correlate if the understanding of community behaviour differs from individual understanding on certain aspect of life. Applying to our case, it’s important to allow two way and bilateral communication between the doctor and the parents. Identified psychosocial issues may not be easily remediable. Approach on this psychosocial plight should be pictured from different paradigm i.e. parental perspective. Understanding to as why they take the decision without resorting to legal action is paramount to achieve negotiable objectives. Respecting “by proxy” nature of decision making and assisting parents to make a correct choice will allow for a successful cooperation and continuation of care. The coping style for each family varies depending on their past experiences. Some may exhibit coping strategy by positively learning different life skills or negatively by exhibiting a destructive behaviour. Optimal environment is essential to ensure these individuals gain some sense of control by active participation or taking responsibility on their lifestyle. We believe, in our local context, especially in East Coast of Peninsular Malaysia, many difficult psychosocial issues can be resolved through graded discussion, negotiation, diplomacy process and effective therapeutic communication.


    Conclusion


    Most our chronic cases in the East of Malaysia are usually associated with complex nature of psychosocial problems. Capacity of helping our patients perhaps can be started when the family starts to identify and address the psychosocial needs. Support from the community end should be available all the time. Medical personnel should not be judgmental to as what have been decided by the patient or family, and most cases can be resolved through information and negotiation to reach the final resolution.
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    ABSTRACT


    Big data is a hot topic these days, especially in academic circles. However, it is really a topic that goes beyond the four walls of academia. It has got practical applications in day to day practice of medicine and in medical education. What are these and are we ready to embark on the journey to continue to enhance the way we practice, into the future.


    Keywords: Big data, Analytics, Healthcare, Medical education, Electronic medical records


    Introduction


    The amount of new information created in the world is tremendous. It was estimated that in 1999, there was some 1.5 billion gigabyte of information, which doubled by 2003. Today this is increasing at an even more rapid rate and the number of “searches” using “big data” reached its peak in 2015 (1, 2).


    So how big exactly is big data? It represents data of a very large size, typically to the extent that its manipulation and management presents significant logistical challenges. The datasets size is beyond the ability of typical database software tools to capture, store, manage and analyse. The data management challenges are often classified as the “4 V”, that is volume, variety, veracity and velocity challenges. In the earlier years, there was no suitable software that could handle and manipulate such a large amount of data, but today, tools are available to analyse trends and identify patterns even in very large populations. Information can be readily connected to establish relationships and correlations (1–4).


    So much data is generated daily, in a variety of industries, including healthcare. Whilst many other industries have been harnessing the value of large scale integration and analysis of big data, it is still considered relatively new in healthcare. Essentially, what can be measured, can be collected as data. However, it is also about how individuals, groups and organisations utilise and share data to effect necessary changes and impact population. At the same time, maintenance of confidentiality and data protection are major considerations (4–6).


    Big Data and Healthcare


    Big data collected in healthcare has many applications. Electronic medical records in institutions can generate a tremendous amount of data. Hospitals, laboratories, insurance companies and even the pharmaceutical giants are actively gathering data related to cost, diseases, medications, and warehousing them. These are valuable data and when analysed, can generate trends, observations, sub-group findings, precursors of diseases, genetic information and many more. These can have impactful use in public healthcare decisions and planning, medications and their efficacy, amongst others. When securely linked and correlated, these heterogeneous data sets can have tremendous potential and applications in healthcare and health promotion. These information and data are also useful to assess healthcare cost, affordability of care and help plan enhancements in the quality of care (3–6).


    Some do have the opinion that big data is “dirty data” and may not be robust enough for adequate utilisation and decision making (1, 3). The lack of standardisation is one such consideration. The various forms in which data is generated in healthcare may also pose challenges. This can range from the doctors’ handwritten or electronic notes, to images, to insurance claims and even social media commentaries. The data collectors are also very heterogeneous and would include healthcare providers, administrators, nurses, students, statisticians, personnel from healthcare related companies and even other wellness institutions, as well as pharmaceutical companies. This adds to the variability. Therefore, the way it is used and its interpretation becomes critical. Integration will require collaborative leadership from both the public and private sectors. The context of its usage and application also becomes important. This also brings us to the issues of privacy, confidentiality, data protection and ethics. Much of the data captured electronically on our patients does not involve formal consent. Medical records are usually governed by rules that protect privacy in ways that traditional consumer marketing data is not. These are also indirectly bounded by the code of practice of doctors and researchers. Even if we argue that these medical data can be anonymised and have all identifiers removed, there is always the risks of breaches. As long as one person somewhere out there can perceive that some application is with reference to them, we are touching the ethical grey area, with the risk of privacy or confidentiality being compromised (1, 3–6).


    Healthcare organisations thus have to come up with standards and frameworks to direct data governance and usage. It is not uncommon these days to have institutions employing data analytic specialists, Information and Technology Quality officers and other similar positions to help alignment. Insurance companies dealing with healthcare claims to use big data for their specific needs. They perform data and risk pooling to assess claims and decide on premiums for universal healthcare coverage for example (5, 6).


    Big Data and Medical Education


    The evolution seen in healthcare reflects the need to adapt to the changing role of technology and data. Teaching and inculcating these capabilities and skills thus becomes critical. Mindset change is also not just for our students and undergraduates, but also for practitioners, faculty and healthcare administrators. This way, the gap between how our learners are trained and how they practice and deliver healthcare can be narrowed. The ability to interpret and analyse these data is important for these new doctors and personnel. The teachers and faculty too will need to be able to negotiate this with their lifelong learning and continuing education as well as research works. With more objective use of data, it is the intention to have more personalised care and enhance the practice of precision medicine (6–8).


    In medical education, teachers and faculty have to be empowered and trained on the use of big data. There should be dedicated time for this in order to get buy in and concurrence. Resources and open channels of communications must also be established. Students and practitioners will find data handling capabilities useful for their studies, research and projects. For example, with longer term and longitudinal studies which require follow up, how will the data be extracted and stored, before analysis. Being IT savvy will also save time and enhance efficiency of performing these studies. Data such as these can be kept abreast of trends and new observations. The spectrum of healthcare personnel can also learn the utilisation of artificial neural networks and high performance computing when they are at a more advanced level (9, 10).


    Today, every first and second year student at New York University Medical School is required to do a “healthcare by the numbers project”. Students are given access to a database with some five million anonymous records. The database include age, race, ethnicity, diagnoses, procedures, bills paid for on their behalf and so on. Students are then to use tools provided to look at quality measures for diagnoses such as heart failure, hypertension and diabetes mellitus. They can categorise and create sub-groups as necessary too. The class it seems is appealing not just to data “junkies”. The students are taught about looking at the practice of medicine from a different perspective and view (11). For example, the students have noted that big data is very useful with medical forecasts and setting up of a pharmaco-vigilance system for tracking adverse reactions and errors in practice.


    In carrying out research and studies, institutions must also ensure the Ethics Committee or the Institution Review Board (IRB) must be educated on the use of big data and the requirements. There may also be a need to review some of the existing guidelines to incorporate relevant changes so as not to be vague, leave a grey zone or doubtful guesses in the conduct of clinical trials and research studies.


    Big data collected can be usefully transformed into an auxiliary instrument to support further educational development and improvement. It can provide insight and overview into the whole medical curriculum and practice. The analysis can meaningfully identify knowledge, skills and attitude constructs through alignment of teaching methods and assessments. Gaps and lapses between the intended and target curriculum when studied from these data, can provide evidence to either keep or change certain practices or subjects. This curriculum mapping must be done from the viewpoints of the students, faculty and even patients where possible. This can also be a good exercise for institutions to review teaching and learning methods (12–14).


    Big Data and Integrated Healthcare


    As countries are all moving towards Integrated Healthcare (IH), big data has surfaced at the appropriate time. IH is about linking multiple levels of care management, coordinating services and encouraging professional collaborations. It focuses on networks and connections, and often between separate organisations on the continuum of healthcare delivery. Common in approach is the significant initiatives to share information on quality, costs and even outcomes of care delivery. This is also about connected health, which is about a range and spectrum of information and collaborative technologies. Connected health is a major enabler of IH. This will be a major undertaking for communities and nations, and must thus, have coordination, clinical practice guidelines, ethical standards, privacy and confidentiality agreements. This will also open up a whole new research platform and even public-private partnerships in some cases (14, 15).


    Moving into connected health, the prerequisites would include (16):


    
      	Having a digital or IT infrastructure. This can ensure clinical efficacy in patient care.


      	Controlled exchange of information between personnel and institutions in a regulated fashion. Proper use and approval algorithms too must be available.


      	Data analytics to derive practical and useful information which can be utilised for clinical decision making, population health decisions, drug and treatment delivery decisions.

    


    Big data has the potential to even enhance the efficacy of randomised controlled trials, which can have a powerful impact on connected health and integration of health systems. This can help us gain a better insight into what works and for whom or which groups of people and patients. This aligns with translating knowledge into actual practice. This will be evidence-based.


    Handling these large quantities of data to generate such observations and results does not come easy, nor cheap. Investments in the appropriate systems and skilled manpower across the sector is crucial. These days, the use of predictive analytics, graphical and visual analytics, natural language processing, artificial intelligence networks and techniques for harvesting unstructured data are available for utilisation by trained staff. They can help health practitioners and administrators understand what we are dealing with and what we will need to deal with in the future. It is an exciting venture as more and more countries strive to become smart and connected nations (8, 9, 14).


    Conclusion


    If the data is big enough and the search exhaustive enough, the patterns can indeed be compelling enough. For the big data initiative to succeed, our healthcare systems must undergo some fundamental changes, not just in hardware and IT usage and acquisition, but also with the people in these institutions. Much of the potential for value from big data remains unclaimed. The venture and opportunities are exciting, in this age of “data liquidity”. There are promising threads of knowledge to be discovered. It is entirely up to us and our next generation, to reap the rewards.
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