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ABSTRACT 

Sound diagnostic reasoning is essential for safe clinical practice. However, specific training in 

diagnostic reasoning has yet to be systematically integrated into the medical curricula across the 

UK. The development of appropriate training requires an understanding of the diagnostic 

process from the learners’ perspective. The aim of this four-phase, mixed method study was to 

explore the diagnostic reasoning skills of senior medical students and Foundation doctors within 

the context of primary care, in order to enhance undergraduate training towards the point of 

graduation. 

Phase 1, the main study, involved the filming of twelve 4th year medical students across 21 

simulated primary care consultations. The students subsequently reviewed their filmed 

consultations and through semi-structured interviews with the researcher, reflected upon their 

diagnostic reasoning. Interpretative phenomenological analysis (IPA) was used to analyse the 

interview transcripts. 

Phase 2 followed the same cohort of medical students into real primary care settings in their 

final year. Two participants were filmed across four consultations followed by video-stimulated, 

reflective interviews, and this was again analysed using the IPA method. 

Phase 3 explored the diagnostic reasoning of qualified doctors in their foundation training. Two 

participants were filmed across six consultations using the same method and analysis as before. 

Phase 4 consisted of an online survey sent to all medical schools in the UK to enquire whether 

medical students in their penultimate and final years have views that are consistent with the 

main findings from Phase 1. 

The findings of this study suggest that it is unlikely that Objective Structured Clinical 

Examinations (OSCEs) with standardized patients and checklist-style assessment could 

effectively test the diagnostic reasoning skill of senior medical students. Based on the data, the 

‘OSCE effect’ model has been proposed that could provide new insight into why previous 

studies have not found a strong correlation between OSCE performance and diagnostic 

reasoning ability. The present findings also suggest that it is time to revise the current conceptual 

framework for assessing clinical competencies in medical education by emphasizing the 

importance of cognitive skills. Finally, this study has identified a major challenge that medical 

students face during their penultimate year: for the first time in their training, students are 

expected to make explicit links between history taking, diagnosis and management by engaging 

in diagnostic reasoning. This transitional period could be the ideal time to integrate diagnostic 

reasoning training into their curriculum to better prepare students for future practice. 

Key words: diagnostic reasoning, medical students, Objective Structured Clinical 

Examinations, interpretative phenomenological analysis, primary care 
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ACRONYMS AND DEFINITIONS 

Analytic reasoning (AR): Also known as a System 2 thinking, which is characterized 

by slow, effortful, controlled reasoning processes (Evans, 2008). 

Backward reasoning: The clinician starts by having a hypothesis in mind, then collects 

data based on that hypothesis in order to see whether there is sufficient evidence for it 

in the patient’s medical history (Arocha et al., 2005) 

Clinical reasoning (CR): A broad term that refers to all the different types of reasoning 

processes associated with clinical practice, including narrative reasoning, ethical 

reasoning, collaborative reasoning, conditional reasoning, interactive reasoning and 

diagnostic reasoning (Higgs & Jones, 2008). 

Diagnostic reasoning (DR): The thinking process of the clinician involved in the 

diagnosis and management of a clinical case; it is part of the wider category of clinical 

reasoning. 

Epistemology: The study of knowledge and what constitutes as knowledge (Cleland 

and Durning, 2015) 

Forward reasoning: The clinician moves from data through the use of semantic 

qualifiers and algorithms towards the hypothesis (Pelaccia et al., 2011) 

Foundation Program: A two-year postgraduate medical training programme, 

introduced in 2005. Foundation year 1 replaced the old preregistration house officer 

year, and foundation year 2 replaced the first year of senior house officer training 

Foundation Year 2 trainee (FY2): A postgraduate medical trainee in the second year 

of the Foundation Training Program. 

General Medical Council (GMC): A statutory body established in 1951 to ensure and 

promote safe healthcare practices in the United Kingdom (UK) (Finch, 1958). 

General practitioner (GP): A medical professional working in primary care. 

Health Research Authority: A health authority of the NHS, set up to in 2012 in order 

to promote and protect the interests of patients in health research and to simplify the 

regulation of research (replacing the National Research Ethics Service). 

Heuristics: Cognitive shortcuts that enable faster decision making 

Interpretative Phenomenological Analysis (IPA): IPA is a qualitative research 

approach that aims to offer insights into how people in a defined context make sense of 

a certain phenomenon (Chan et al., 2010, Smith et al., 2009) 

Metacognition: A higher-order cognitive process that involves becoming aware of and 

analysing one’s own cognitive processes 

Multiple Choice Questions (MCQ): An exercise where individuals need to choose the 

most suitable answer to a questions from a set of pre-defined answer options. 
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National Health System (NHS): The public health services in the UK, established in 

1948 with the aim of providing comprehensive healthcare (Ham, 2009) 

Non-analytic reasoning (NAR): Also known as a System 1 thinking, which is 

characterized by rapid, effortless, associative reasoning processes (Evans, 2008). 

Objective Structured Clinical Examination (OSCE): “A timed examination in which 

medical students interact with a series of simulated patients in stations that may involve 

history-taking, physical examination, counselling or patient management” (Harden and 

Gleeson, 1979) 

Ontology: The study of existence and it is concerned with what constitutes as reality 

(Cleland and Durning, 2015) 

Primary care: “Comprehensive health care for individuals and families in the 

community provided through an integrated network of services covering the treatment 

of common illness and injuries, maternal and child health problems, the care and 

rehabilitation of people with long- and short-term handicaps and disabilities, and health 

education. In the UK the delivery of primary care is via GP services, PCT medical 

services, and alternative provider (e.g. private health company) medical services, as well 

as NHS walk-in centres and other community services outside the hospital service” 

(Martin and McFerran, 2014) 

Problem Based Learning (PBL): A curriculum design that emphasizes learning through 

the experience of discussing and solving open-ended problems in small group settings. 

Secondary care: “Health care provided by hospital clinicians for a patient whose 

primary care was provided by the general practitioner or other health professional who 

first diagnosed or treated the patient. Secondary care cannot be accessed directly by 

patients. For example, a general practitioner who assesses a patient with an unusual 

skin condition may refer the patient to a dermatologist, who then becomes the source of 

secondary care” (Martin, 1998) 

Semantic qualifiers: Pairs of opposing adjectives that can help narrow down the list of 

possible differentials (Bordage, 2007b) 

Simulation-Based Medical Education (SBME): Techniques that attempt to replicate a 

clinical situation in order to teach clinical or non-clinical skills to members of the medical 

profession. 

Standardized patient: “A well person trained to simulate a patient’s illness in a 

standardized way” (Barrows, 1993) 

Thematic analysis: A widely used, flexible research method that can provide rich and 

detailed, yet complex account of qualitative data (Braun and Clarke, 2006) 

Virtual patients (VPs): A type of simulation used in medical education, which utilizes 

computerized representations of clinical cases (Bradley, 2006, Maran and Glavin, 2003) 
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1 CHAPTER 1 – INTRODUCTION AND BACKGROUND 

1.1 INTRODUCTION 

The first chapter introduces the context and the key concepts of the present study. As 

the topic of the project stems from and has implications for medical education, it is 

important to first explore the current practice of medical education in the UK and the 

factors influencing it. This chapter starts with a brief introduction to the societal and 

political changes that have influenced the healthcare system in recent years. It then 

proceeds to describe the key curricular changes in medical education that have taken 

place as a result of those societal and political influences. It is explained how the 20th
 

century gave rise to Simulation-Based Medical Education (SBME), competency based 

assessments, and the Objective Structured Clinical Examinations (OSCEs). After a 

brief discussion of these topics, the chapter moves onto outlining the general structure 

of medical education in the UK and the major transitions along the continuum of 

medical training, specifically focusing on the graduation transition and the challenges 

senior medical students face when approaching this transition. 

The second part of this chapter focuses on the key cognitive concept of the present 

study: diagnostic reasoning. First, a definition for diagnostic reasoning is provided 

and the necessity of sound diagnostic reading skills for safe clinical practice is 

explained. Next, the main cognitive models of diagnostic reasoning will be introduced, 

portraying the current understanding of diagnostic reasoning according to two main 

paradigms: the information processing paradigm and the knowledge structure 

paradigm. This is followed by a comprehensive overview of research findings related 

to expertise development in diagnostic reasoning. These findings reveal some of key 

differences in the how individuals with different levels of diagnostic expertise tend to 

approach diagnostic problems. The research findings also highlight that there is much 

controversy in this field of research. Recent theories of diagnostic reasoning suggest 

that context may be a key factor to account for some of the heterogeneity in previous 

studies. Therefore, the role of contextual factors and how those may influence 

diagnostic reasoning are discussed. In line with these theories, the present study 

focuses on a single speciality of medicine, primary care. The key characteristics of the 

primary care setting are described and research findings related to diagnostic 

reasoning in primary care are presented. Lastly, the current position of diagnostic 

reasoning in the medical curriculum on a national and local level is explored. 
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1.2 THE STATE OF MEDICAL EDUCATION IN THE UK 

1.2.1 Societal and political changes that influenced the NHS 

The ever-changing needs of society have a significant impact on the healthcare system of 

a country, and the changes in the structure of the healthcare system inherently bring 

about changes in the educational needs of healthcare professionals. Those responsible for 

designing the medical curricula need to balance political recommendations, societal 

needs, limited resources, and pressure from an increasingly autonomous society while 

designing a coherent medical curriculum that produces competent healthcare 

practitioners. In order to understand the present state of medical education in the 

United Kingdom, it is essential to comprehend the major social and political 

changes of the previous decades that have influenced the healthcare system and 

medical education in the United Kingdom. 

In the 1980s and 1990s, society in the UK was going through significant changes. Social 

theorist, Anthony Giddens described this era as characterized by leaving behind the 

societal values of the previous decades, such as traditional family structure, gender roles 

and closeness to the church in favour of more liberal, modern values (Ham, 2009). The 

transformation of the value system brought about the mounting recognition that adverse 

events were not so much a matter of fate or fortune, but instead frequently caused by 

human errors (Ham, 2009). The previously existing complete, unquestioning trust in 

professionals has been challenged by the rising awareness of the limitations of human 

expertise, and the recognition of risks associated with professional practice (Ham, 

2009). According to Beck (1992), the increased risk awareness of the society in turn led 

to a preoccupation with attempting to control these risks (Beck, 1992). Risk assessment 

and risk management in professional practice became more important than ever. To 

achieve this, people demanded more transparency, auditing, and accountability in 

professional practice (Ham, 2009, Trinder and Reynolds, 2001). Michael Power (1997) 

described it as the emergence of the ‘audit society’ to describe this shift in societal 

values (Power, 1997). 

Western society was also experiencing a shift towards growing consumerism and 

preference for value-for-money services (Ham, 2009). These values were spreading 

across all aspects of professional practice and had a strong influence on the healthcare 

field. Cost-effectiveness, efficiency and quality of service became the cornerstones of 

the emerging consumer society (Trinder and Reynolds, 2001). Individuals were
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becoming more autonomous with a rising sense of empowerment. The rise in risk-

awareness, consumerism, focus on efficiency and cost-effectiveness, together with the 

increase in scientific knowledge led to the emergence of evidence-based practice in the 

1990s (Trinder and Reynolds, 2001, Ham, 2009). It became important in healthcare to 

utilize cost-effective treatments and interventions with proven efficacy. 

The emergence of these new societal values brought new challenges for the healthcare 

system in the UK. The changing societal values meant that major reorganizations of the 

healthcare system were required in order to adapt to the new value system. The 1980s and 

90s were also characterized by tightened economic policies in the healthcare field, which 

further contributed to the growing emphasize on efficiency and productivity (Ham, 2009). 

The Conservative Government elected in 1979 decided to transform the National Health 

System (NHS) into a more economically efficient, business like system. The Thatcher 

government’s policies were focusing on increasing the efficiency of the NHS while 

keeping its existing budget. The Government introduced initiatives to encouraged cost 

improvements, savings, and income generation by the healthcare authorities (Ham, 2009). 

Of all the policies from this era, one of the most influential was the Griffiths report in 

1983. Roy Griffith, the author of this report, recommended the appointment of general 

managers in hospitals providing the necessary leadership and supervision for continued 

development and cost improvement (Griffiths, 1983). These recommendation and 

initiatives on cost cutting were based on lessons learnt from the private and business 

sectors, and were welcomed by the Secretary of State (Ham, 2009). However, the 

implementation of the changes has received mixed reviews. Despite initial successes in 

reducing the costs and spending by health authorities, by the late 1980s, there was a 

widening gap between the government funding for the NHS and the money needed to 

meet the healthcare needs of the society (Ham, 2009). 

The funding crisis was also partly attributable to the changing healthcare needs of the 

British society during this period. With advancements in medical practice, life 

expectancy was on the increase, more people living longer than ever before. This meant 

that the population was expanding and aging at a rate that meant that the 

healthcare system was not able to cope. Longer life also meant higher prevalence of 

chronic, long-term health problems, comorbidities, and polypharmacology. The 

healthcare system was struggling to balance the growing needs of society and the 

shrinking budget of the NHS (Ham, 2009). 
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Another important innovation of this era was the incentive move towards a primary-care 

led NHS. The government was motivated to reduce the use of hospital services and shift 

much of the work to the primary care services (Ham, 2009). With the increasingly 

important role in the NHS, primary care became a central part of the healthcare system, 

providing first point of contact for patients, acting as gatekeepers for specialist services, as 

well as a providing of patient-centred, holistic care for every member of the society. 

Demand for primary care services has been rapidly increasing over the past decades. The 

Department of Health in England recommends that in order to meet these growing 

demands, 50% of all medical students should choose general practice as their career 

path following qualification (Department of Health, 2013). However, currently only 19% 

of medical students plan to work as general practitioners (Harding et al., 2015). This trend 

is anticipated to lead to serious shortages in the already overstretched general practice 

workforce (Goodwin et al., 2011). 

To sum up, the past decades have seen a significant change in societal values intertwined 

with political and economic changes that have had a major influence on the structure of 

the NHS, and on the role and public perception of healthcare practitioners. Naturally, these 

changes have consequences for medical training. The next section describes the 

recommendations and changes that have taken place in medical education. 

1.2.2 Changes in the medical curriculum 

The medical curricula in the UK have seen some fundamental changes over the past three 

decades. The societal changes of growing risk awareness led to an increasing demand for 

accountability and transparency towards the medical profession and medical training. In 

1993, the General Medical Council1(GMC) published their influential report Tomorrow’s 

Doctors: Recommendations on Undergraduate Medical Education (General Medical 

Council, 1993). In this report, the GMC has recognized the need to standardize the 

medical curriculum nationwide in order to ensure that the same expectations of medical 

skills and knowledge apply to students graduating from any UK medical school. As a 

result, the introduction of a ‘core curriculum’ followed, which involved moving away 

from “the memorising and reproduction of factual data” and shifting the focus onto 

“critical study of principles and the development of independent thought” (GMC, 1993).

                                                           

1 The General Medical Council (GMC) is a statutory body established in 1951 to ensure and promote safe healthcare 

practices in the UK (Finch, 1958). 
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The Tomorrow’s Doctors report has also prompted a shift towards integrated 

curriculum in medical education. In the traditional medical curriculum, there has been a 

clear divide between the first two pre-clinical years, and the following three clinical years. 

However, following Tomorrow’s Doctors, the traditional style curriculum has been 

replaced in the many medical schools by an integrated curriculum. The integrated 

curriculum encourages a system-based approach and early patient contact. 

There is emerging evidence showing the benefits of an integrated curriculum (Diemers et 

al., 2011, Watmough et al., 2006, Cave et al., 2007). Pre-clinical patient contact was 

found to promote the development of coherent knowledge networks in medical students 

(Diemers et al., 2011). Researchers have also found that early patient contact has 

beneficial effects on the acquisition and retention of knowledge, motivation for 

learning, and understanding the effect of a disease on the lives of the patients (Diemers et 

al., 2008). Other studies have found that students from those medical school that use 

integrated curriculum feel better prepared for the graduation transition than students from 

medical schools with traditional curriculum (Wijnen-Meijer et al., 2010). In one of these 

studies, students especially valued clinical experience during the undergraduate years, 

communication training and clinical skills training (Watmough et al., 2006). 

On the other hand, one study showed that having an integrated curriculum meant that 

students were concerned about whether they had attained a sufficient level of biomedical 

knowledge. While the participants in the study did not feel that this affected their ability 

to work as Pre-registration House Officers (equivalent to Foundation Year 1), it may 

suggest that emphasize in the integrated medical curricula was shifted so much onto 

focusing on the clinical and communication skills training, that it fails to provide a sound 

biomedical knowledge base. 

A recent publication, the ‘Promoting excellence: standards for medical education and 

training’ (2015) by the General Medical Council, highlights further recommendations 

to transform the medical curriculum in the UK to adapt to societal changes. The 

‘Promoting excellence’ report sets out the standards and guideline for medical education 

that have come into effect in January 2016. The report includes the following main 

recommendations (General Medical Council, 2015): 

1) Patient safety needs to receive the highest priority in medical training 

2) The learning environment should be safe for patients, students, and educators. 
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3) Both learners and educators should receive sufficient support 

4) The quality of education should be continuously improved by measuring 

performance against set standards 

5) The medical curricula should be continuously assessed and developed 

The recommendation about patient safety is meant to be at the core of all standards 

of medical training. Rising concerns over patient safety in medical training have been 

receiving more attention over the past decades. Some have argued that patients were 

being treated as mere commodities for medical training without concern for the safety or 

privacy of the patient (Lynöe et al., 1998, Hayes, 1994, Kaldjian et al., 1999). Alarming 

reports were published stating that patient autonomy, the right of patients to decide if 

they are willing to be treated by trainees, was often overlooked in clinical practice (Rees 

and Monrouxe, 2011). Moreover, it was found that patients were often not informed 

when trainees were treating them, and vulnerable patients may not have had the ability 

to decline being observed or treated by trainees (Ziv et al., 2003, Rees and Monrouxe, 

2011). These concerns led to the increasing tightening of ethical guidelines concerning 

patient safety in medical education, which had a direct influence on the level of patient 

contact during medical training. This means that previous generations of medical 

trainees had much more opportunity for direct patient contact during their training years 

than the medical students today (Illing et al., 2008). This recognition highlighted the 

importance of complementing present medical training with suitable alternatives, 

such as simulated patients, which offer opportunities for clinical practice in a safe 

environment. The GMC recognizes and explicitly states this in their report that medical 

training should include both real and simulated setting for learning. 

The ‘Promoting excellence’ report also recommends that medical schools should 

provide medical students with opportunities for early patient contact that should 

increase in duration and responsibility as they are progressing through their training 

program. The GMC recognizes in their report that medical training should include both 

real and simulated setting for learning that increases in complexity as students are 

progressing through their training. Furthermore, it is recommended that students 

should have sufficient experiential learning opportunities in various clinical 

settings with a wide range of patient groups, where they can attempt to integrate 

theory and practice. Finally, they need to develop a range of clinical, medical and 
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practical skills and generic professional qualities through technology-enhanced learning 

before they test their skills in a real clinical environment. 

Postgraduate medical training has also seen significant changes over the past decades. At 

the beginning of the 20th century, the scope of biomedical knowledge rapidly increased 

and societal demand for specialist care led to an increasing specialization within 

postgraduate medicine (Teunissen and Westerman, 2011b). In 2005, the Foundation 

Program was implemented replacing the position of preregistration house officer and 

senior house officer. Previously, junior doctors spent three to five years as a senior 

house officer before having to decide on their speciality area., while the Foundation 

Program has provided a fast tracking towards the specialization training (Bannon, 2006). 

An influential report, the ‘Shape of Training’ (2013), led by Professor David Greenaway 

and sponsored by the GMC, the Academy of Medical Royal Services, Health Education 

England and Medical Schools Council, among others, focuses on recommendations for 

the postgraduate curriculum in the UK. They encourage a shift towards a more 

generalist approach in postgraduate training (Greenaway, 2013). According to the author, 

this shift in emphasis to ‘generalist’ training, could transform medicine important ways. 

Firstly, they point out that a more broadly trained medical workforce would be more 

capable of taking on various roles and responsibilities, and would be more capable in 

rural and isolated areas as well as in emergency and acute care. Secondly, the authors 

highlight that a more generalist training would mean more transferable skills and 

competencies, which in turn could enable medical professionals to move across 

specialities and programmes during their career. Thereby, broader speciality training 

would benefit doctors, employers and the community alike. These recommendations 

have significant implications for studies looking at medical education – the present study 

will investigate general, broad diagnostic skills as opposed to focusing on a speciality. 

The ‘Shape of Training’ review also recommended moving the point of full registration 

with the General Medical Council to the time of the graduation, if students’ fitness to 

practice can be demonstrated by the end of medical school (Greenaway, 2013). Were 

this to be implemented, it would be vital that assessment of the essential skills of 

medical graduates is accurate, and that appropriate supervision is in place in line with 

their level of competency. The authors recommend moving away from ‘ticking
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boxes’ for assessment and move towards a more apprentice type training with 

evaluation that focuses on working safely (Greenaway, 2013). Finally, they state that it is 

important to demonstrate clarity in the training. Patients have the right to know what 

competencies doctors have at different stages of their training. It is also important to 

specify the roles and responsibilities of doctors and healthcare professionals. 

Finally, the changing needs of society are not the only factors that have a significant 

influence on medical training; it is also the generation of students training to become 

doctors. Strauss and Howe (2000) suggest that people from the same generational period, 

lasting about 20 years, will share certain characteristics due to experiencing the same 

societal events during their formative years (Strauss and Howe, 2000). The generational 

changes in medical school students from Generation X (born 1964-80) to the 

Millennials, also referred to as Generation Me or Generation Y (born 1981-1999) 

(Twenge, 2009, Borges et al., 2010). The new generation has different needs and 

expectation as the one before, which medical educators need to take into account. In 

Generation Y, there is an increasing role for information technology, evidence based 

training, need for more clinical experience. The new generation would benefit from a 

more structured but interactive approach with frequent feedback (Twenge, 2009). 

Assessment should move away from the reductionist, box-ticking approach towards a 

competency based approach which incorporates communication, clinical investigation 

and clinical reasoning skills (Jones, 2009). 

All in all, there has been many changes in the medical curriculum over the past decades, 

aimed at adapting medical training to the changing needs of society. The introduction of 

the ‘core curriculum’, the emergence of the integrated curriculum, and the gradual 

tightening of ethical standards over patient contact during medical training all contributed 

to the reshaping of the basic structure of undergraduate medical education. In 

postgraduate medical training, during the early 20th century, there has been a shift 

towards specialization, while with the Greenway report there seems to be shift in the 

opposite direction: towards generalist training and general skills. 

1.2.3 Simulated practice in medical education 

The second half of the 20th century has given rise to Simulation-Based Medical 

Education (SBME). Those societal and political factors that led to changes in the 

standards of medical education and the medical curricula were also the driving forces 
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for the introduction of simulation-based training. Changing societal expectations, 

increased patient autonomy, increased focus on risk management and accountability all 

played an important part (Bradley, 2006). It has been increasingly recognized that medical 

students need to be better prepared before they could ‘practice’ on real patients. Patients 

were no longer unquestioning of the medical profession (Santen et al., 2004, Santen et al., 

2005). Studies were highlighting issues of patient privacy, dignity, and safety relating to 

medical training (Kalaniti and Campbell, 2015, Chapman et al., 2014, Monrouxe et al., 

2015). Professional regulations also meant that medical students have less learning 

opportunities in clinical environment than their predecessors, due to less availability of 

clinical tutors and suitable patients, working time restrictions, shorter time in training, and 

reduced hours at bedside teaching (Ker and Bradley, 2010). 

Taking into account the above mentioned issues, Ziv et al. (2003) argued that there is an 

ethical imperative for developing and implementing Simulation-Based Medical 

Education (Ziv et al., 2003). The Consortium of American College of Surgeons-

Accredited Education Institutes also calls for a longitudinal, simulation-based curriculum 

spreading across the continuum of medical education in order to improve the 

preparedness of medical students for their post-graduation years (Gardner et al., 2015). It 

appears that the question regarding SBME is not whether or not to implement it, but how 

to integrate it into the medical curriculum (McGaghie et al., 2010). 

Simulation can be implemented as a continuing systematic training for professionals at all 

levels. SBME has great potential and the range of simulation techniques is rapidly 

growing. However, different simulation techniques may be better suited for different 

levels of expertise and educational targets (Gesundheit et al., 2009, Kalyuga et al., 2003, 

Norman, 2005a), and therefore simulation should be tailored to the learners and 

specific learning goals in order to maximize educational gains. Further research is 

necessary to explore how the types of simulation, nature of the clinical skills, and the 

level of expertise of the learner can be matched in order to reach optimal results in 

medical education. 

SBME offers medical trainees an opportunity for practice in a safe environment. It 

incorporates feedback and allows trainees to learn from their mistakes. There is a wide 

range of different simulation techniques used in medical education. Some of the most 

commonly used techniques involve part-task trainers, virtual patients (VPs), manikins 
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(e.g. METI or Laerdal’s SimMan), standardized patients (SPs), and simulated environments. 

The key characteristics, strength and weaknesses of each of these techniques are 

summarized in Table 1. 

Table 1: Approaches to simulation: advantages and weaknesses (Bradley, 2006, Maran 

and Glavin, 2003) 

Type of 

simulation 

Description Strength Weaknesses 

Part-task 

trainer 

A model representing 

part of the human body 

Low cost 
Enables physical 
examinations 

No human factor 

Low fidelity 

Virtual 

patient (VP) 

Computerized 

representations of 

clinical cases 

Allows 

independent 

learning Interactive 

Allows for 

feedback Can be 

tailored Consistent 

Low cost Can 

demonstrate 

physical 

abnormalities 

No human 

factor No 

physical body 

Low fidelity 

Standardized 

patient (SP) 

A healthy individual 

trained to act out a 

specific patient role in a 

standardized way 

High fidelity 

Human factor – 

Non-verbal cues 

and communication 

is incorporated 

Facilitator needs 

to be present 

Integrated 

simulator 

(METI, 

SimMan) 

Whole body manikins 
combined with 
sophisticated computer 

controls 

High fidelity 

Enables physical 

examinations 

No opportunity 
to communicate 
with the ‘patient’ 

High cost 

Simulated 

environment 

Recreating the ward 

environment, using SPs 

or manikins for patients 

High fidelity 

Better transfer 

Cognitive 

overload 

 

Although based on Table 1, the use of virtual patients appears to have the greatest 

number of advantages, it may not necessarily be the most appropriate technique for all 

levels of expertise. Of all the simulation techniques available, SPs are the only simulation 

type, which can introduce the human factors into simulation training. Henry (2010) 

highlights the central role of direct, face-to-face interaction with patients while 

conducting clinical reasoning. He points out, that written records cannot convey the same 

kind of richness of information that arises from direct contact (Henry, 2010). Nonverbal 

communication can convey a great deal of information. Being a healthcare professional 

involves interacting and understanding patients, not merely acting as data gathering 

machines. His account highlights the usefulness of using standardized patients over the 

use of virtual patient when training consultation skills. 
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Studies that empirically compare the strength and weaknesses of different simulation 

techniques for diagnostic reasoning training are scarce. One study compared the costs 

and effectiveness of a Web-based program versus SPs in teaching diagnostics skills 

(Turner et al., 2006). They have found that the learning outcomes of these two techniques 

for second-year medical students were comparable, and as were the start-up costs for the 

two interventions. The on-going cost of the SPs was slightly higher than the costs of the 

web-based intervention. Their surveys also showed that students preferred the SP method 

over the VP method. Taking into consideration the necessity of high internal motivation 

for expertise development(Ericsson et al., 1993), students’ preferences in the form of 

educational intervention can influence the outcome of the intervention. Therefore, 

students’ perspectives and preferences should not be ignored when planning their 

curriculum. If medical students prefer SPs over VPs, the use of SPs is more likely to 

increase their intrinsic motivation, and thereby facilitating expertise development. 

Another study from New Zealand reported that using an SP clinic made students 

motivated and enthusiastic about their future roles as doctors (Williamson et al., 2013), 

which is a very important outcome that is highly desirable from educational interventions. 

Therefore, even if the cost of SP training slightly exceeds the cost of VP training, but SP 

training leads to more highly motivated students, the costs can be justified. 

In another study, the acceptance of a web-based VP training was used to target clinical 

reasoning skills (Gesundheit et al., 2009). They had two participant groups, second-year 

and fourth-year medical students. They found that the acceptance of the program was 

higher for pre-clinical students. This may suggest that VPs are better suited for students 

who have not yet had much clinical exposure to real patients. Perhaps students with more 

experience, a higher-fidelity simulation, such as using standardized patients, would be 

better suited. The expertise reversal theory highlights the fact that certain instructional 

techniques that are highly effective for novices may be much less effective for more 

advanced learners (Kalyuga et al., 2003) 

Another important factor when designing simulation-based training is to consider the 

cognitive load of the tasks (van Merriënboer and Sweller, 2010, Paas et al., 2003, Plass, 

2010). Cognitive load theory (Sweller, 1988, van Merriënboer and Sweller, 2010) 

claims that due to the limited capacity of human working memory, it is possible to 

overload the working memory, which in turn will impede learning. Therefore, when 

designing a learning task or learning opportunity, it is essential that the instructional 
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design is such that does not overload the working memory (Qiao et al., 2014). The 

cognitive load theory proposes that there are three types of cognitive loads that are 

additive: intrinsic, extraneous, and germane load. Intrinsic load refers to the inherent 

difficulty of the task a hand in relation to the prior knowledge and experience of the 

learner. The extraneous load, on the other hand, refers is the load created by the way the 

task is presented and by interaction with the task (such as interaction with the educator). 

Finally, the germane load is the cognitive resources dedicated to learning the new task. 

These various types of cognitive loads can have an additive impact and lead to cognitive 

overload when their sum exceeds the working memory capacity of the individual. 

According to the theory, an ideal task design would aim to minimize extraneous load, 

maximize germane load, and avoid cognitive overload (van Merriënboer and Sweller, 

2010, Young et al., 2014). 

A recent study has also looked at the relationship between emotions and cognitive load 

(Fraser et al., 2012). In the study, they investigated first year medical students 

conducting simulated training scenarios. They have found that increased anxiety during 

simulation training is associated with increased cognitive load which suggest that 

reduced tranquillity leads to an increase in extraneous cognitive load (Fraser et al., 

2012). They also found that this increased cognitive load was associated with reduced 

accuracy in performance (Fraser et al., 2012). While the study was observational in 

nature and therefore could not establish causation, the authors emphasized the 

importance of ensuring that simulated training does not induce high levels of anxiety in 

order to avoid the cognitive overload of learners. 

However, when simulation is carefully designed, taken into account important factors 

such as cognitive load, it can be a very useful educational technique (McGaghie et al., 

2011, Qiao et al., 2014). Simulation based techniques have been proven to be beneficial 

in improving various clinical skills, confidence, and subjective perception of 

preparedness for practice (Schwind et al., 2011, McGregor et al., 2012, Williamson et 

al., 2013, AlRawahi and AlShidhani, 2002, McGaghie et al., 2010). 

1.2.4 Competency based assessment and Objective Structured Clinical 

Examinations 

The 20th century has also seen a change in the nature of assessments used in medical 

education. In 1990, George Miller outlined a new model for clinical assessment 

(Miller, 1990). In an era where the medical curriculum was largely dominated by 
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theoretical knowledge based assessments, he called attention to the importance of 

clinical performance. Miller argued that the traditional assessment of medical students 

relied too much on testing their knowledge, and not enough on assessing how medical 

students would behave in the presence of an actual patient (Miller, 1990). His model, 

known as the ‘Miller’s pyramid’, marked an important move away from the traditional, 

knowledge based assessments towards examinations based on clinical competence. 

Miller’s pyramid model divides clinical competence into four, hierarchical levels (See 

Figure 1). The lower levels account for the cognitive components of competence, which 

include knowledge and the application of knowledge. The top two levels of the pyramid 

account for the behavioural components of clinical competence, which involves the 

practical demonstration of learning and clinical performance. By positioning observable 

behaviour at the top of the hierarchy, the model indicates a preference towards the 

behaviourist tradition, as opposed to cognitive perspectives. Miller’s approach suggested 

that simulated practice could be a good approximation of how students would behave in 

the real clinical world, and thereby argued for the introduction of performance based 

assessments. 

 

Figure 1: Miller’s pyramid of clinical competency assessment (Miller, 1990) 

In the second half of the 20th century, the new ‘performance-as-competence’ 

orientation led to an increased use of a new form of assessment in medical training, 

known as Objective Structured Clinical Examinations (OSCEs). OSCEs were first 

conceptualized in 1975 by a Scottish professor of medicine called Ronald Harden at 

the University of Dundee (Harden et al., 1975). Harden and Gleeson (1979) first 

described this new form of assessment as the following: 
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”a timed examination in which medical students interact with a series of 

simulated patients in stations that may involve history-taking, physical 

examination, counselling or patient management” (Harden and Gleeson, 

1979) 

These examinations were designed to test the clinical competence of trainees in a novel 

way, through the observation of participants across a series of stations, evaluated based 

on standardized checklists, providing a level of objectivity (Harden et al., 1975) OSCEs 

were rapidly growing in popularity, not only in medicine, but in various other health 

professions as well, such as nursing, midwifery, dentistry, pharmacy, and physiotherapy 

(Nicol and Freeth, 1998, Mitchell et al., 2014, Nayer, 1995, Corbo et al., 2006, Manogue 

and Brown, 1998). By the 1990s, OSCEs were widely adopted by medical school in the 

United Kingdom, Holland, United States and Canada (Hodges, 2007). Today, OSCEs are 

considered the gold standard for assessment of competency in medical education 

(Risse et al., 2017). 

While standardized patient OSCEs are widely used and popular, there has been some 

controversy and concern over their predictive power. Barman (2005) reviewed the 

psychometric properties of OSCEs and found that OSCEs alone may not be sufficient for 

the comprehensive assessment of clinical competence as they cannot assess all assets of 

clinical competence (Barman, 2005). Norman (2005) went as far as stating that 

standardized patient OSCEs are no better at predicting real clinical performance than 

multiple choice exercises (Norman, 2005a). He has identified several studies which have 

found low correlation between performance during standardized assessment settings, 

such as OSCEs, and real clinical performance (Ramsey et al., 1989, Davis et al., 1990, 

Ram et al., 1999, Norcini et al., 2002). Norman also calls attention to a comprehensive 

systematic review by Issenberg et al. (2005), which reports on the modest added value of 

high fidelity simulated practice in medical education (Issenberg et al., 2005). However, 

importantly, Norman did not argue that high fidelity simulations have no use at all, 

instead he claimed that the same simulation may not be appropriate for certain skills or 

certain levels of expertise (Norman, 2005a). Norman’s editorial serves as a reminder that 

the use of simulation based practice needs to be continuously evaluated in order to decide 

their suitability for training or assessing various clinical skills. The literature review 

presented in this paper (See Chapter 2) demonstrates that there is a scarcity of studies 

looking at diagnostic reasoning during simulated scenarios among senior medical 

students. 
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1.2.5 The medical education continuum 

Medical training in the United Kingdom starts with the undergraduate program. 

Generally, the length of undergraduate training is five years. However, graduate entry 

programs and the possibility of intercalation means that programs can range from four to 

six years. Once a student has successfully obtained a degree in medicine, they will enter a 

two-year Foundation Program, and will be provisionally registered with the General 

Medical Council (GMC). After completing the first foundation year, full registration with 

the GMC is awarded. Once the second year of the Foundation program is successfully 

completed, doctors move on to become speciality registrars by undertaking further 

training in their chosen speciality. Speciality training in general practice lasts for three 

years, while other speciality trainings can last up to 5-8 years. The complete training 

period beginning with undergraduate education and culminating in the completion of the 

speciality training is referred to as the ‘medical education continuum’ (Teunissen and 

Westerman, 2011b). 

Throughout this continuum, there are three important transition points. The first 

transition one occurs after the first three years of pre-clinical undergraduate education to 

the clinical rotations. The origins of this transition can be traced back to the Flexner 

report, published in 1910, which transformed the nature of medical education in the 

USA and Canada (Flexner, 1910). The report emphasized the importance of solid 

biomedical knowledge as a foundation for medical training. He recommended training in 

analytical reasoning and scientific method of thinking during the early years of medical 

education. Flexner believed that when students master the scientific thinking and 

problem solving, they will be able to deal with the uncertainties of clinical practice. In 

Flexner’s recommendations, this scientific oriented, ‘pre-clinical’ phase was followed by 

a clinical training among patients guided by expert clinicians. He emphasised that once 

the foundations of biomedical knowledge are laid, students can move onto the next 

phase which would be characterized by ‘learning by doing’ (Ludmerer, 2010). However, 

this transition may be less pronounced in medical schools, which have adopted the 

integrated curriculum approach, providing opportunity for early patient contact. 

The second transition in the continuum of medical education takes place after the 

completion of the undergraduate training program. When students graduate from medical 

school, they take on the role of junior doctors, and move onto their 2-year-long vocational 

training. The transition between medical school and Foundation training

is an especially important one and many UK graduates find it particularly difficult to 
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adjust to (Teunissen and Westerman, 2011b, Teunissen and Westerman, 2011a). Their 

new role as junior doctors is accompanied by a change in role, responsibilities, and setting. 

From having no responsibility as medical students, they suddenly gain authority in the 

decision-making process and case management as healthcare providers. While previous 

generations of medical students have had more opportunities to take responsibility as 

senior medical students, thereby preparing for the pressure of being a junior doctor, the 

tightened ethical guidelines on patient contact and changes in the medical curriculum 

means that medical students nowadays cannot do the same. This may mean that they 

progress from having no responsibility to high responsibility in a very short period of time. 

It has been reported that junior doctors experience high levels of anxiety and stress 

relating to their new responsibilities (Schwind et al., 2011), some statistics showing that 

the burnout rate among junior doctors can reach alarmingly high levels (Bogg et al., 

2001). When presented with such a challenging task, medical trainees need adaptive 

coping strategies to deal with these new demands. One way to introduce responsibility 

gradually is through the systematic use of simulated exercises and supervised practice with 

feedback. Given appropriate training and preparation, these challenging transitions can 

become “opportunities for accelerated learning” (Teunissen and Westerman, 2011a, 

Teunissen and Westerman, 2011b, Abdulghani et al., 2011, Helmers et al., 1997, Prince et 

al., 2005). 

In order to optimize preparation for the graduation transition, it is important to 

understand what aspects of the medical training are not sufficiently preparing medical 

students for clinical practice. A 2014 report by the GMC ‘How prepared are UK 

medical graduates for practice?’ examines this issue (Monrouxe et al., 2014). In this 

report, they summarize the findings from a literature review (2009-2013), interviews 

with relevant stakeholders and the findings from audio-diaries with Foundation Year 1 

doctors. They concluded that junior doctors felt reasonably well prepared for history 

taking and full physical examinations. On the other hand, they felt unprepared for 

the increased responsibility that came with becoming a junior doctor. They also felt 

unprepared for the workload, multitasking, asking for help, understanding the patient in 

a holistic manner, understanding the financial aspects of healthcare, dealing with 

medical emergencies, time management, safe prescribing and diagnosing. There was 

mixed evidence for preparedness in communication skills. It has been suggested that 

these difficulties around the graduation transition and unpreparedness for clinical 
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practice may arise due to the mismatch between the undergraduate training 

outcomes and the actual demands of real life clinical practice (Illing et al., 2008). 

Finally, the third and final transition along the continuum of medical education occurs at 

the end of the specialty training when trainee doctors become independent practitioners. 

The majority of studies about this transition are based on quantitative self-report 

measures. Their results show that trainee doctors feel generally well prepared for their 

role as independent practitioners with regards to their clinical skills (Beckett et al., 2006). 

However, they feel less prepared with regards to non-clinical tasks such as management, 

teaching, and finances (Higgins et al., 2005). This suggests that postgraduate training 

should focus on complementing their education with training that specifically targets 

these above-mentioned skills. 

To sum up, the three major transitions in medical education can have a strong influence 

on the medical trainees. When prepared properly, these transitions have the potential to 

be formative experiences that advance learning and provide a opportunities for rapid 

personal development (Teunissen and Westerman, 2011b). The transitions can serve as an 

opportunity for learning and developing appropriate coping techniques to adjust with the 

new role. The ease of transition reflects how well prepared they are by the training 

preceding the transition, and thereby providing a mirror for the education system (Weller, 

2014). It is important to identify factors that promote and factors that impede learning 

during this period in order to make the most of the transition and optimise learning. The 

present study focused on senior medical students approaching the graduation transition 

and Foundation trainees to explore how they approach diagnostic consultations in 

primary care. 
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1.3 DIAGNOSTIC REASONING 

The present study focuses on the cognitive skill of diagnostic reasoning, which is one of 

the most important competencies of all clinicians. In the healthcare literature, the phrases 

‘diagnostic reasoning’, ‘clinical reasoning’, ‘diagnostic decision-making’, ‘clinical 

judgement’, ‘diagnostic problem solving’ have been used synonymously and 

interchangeably over the years. In the present study, the term diagnostic reasoning refers 

to the thinking process of a clinician in collecting information about a patient, processing 

that information, coming to an understanding of the patient's problem, and coming up 

with a suitable management plan. This ability involves ways of reasoning through the 

patient’s problem and making informed decisions based on the available information. It is 

an essential, dynamic, and highly complex skill, which lies in the heart of safe medical 

practice. 

Without sound diagnostic reasoning skills, patient safety is jeopardized. Over the past 

decade, it has been increasingly recognized that diagnostic errors occur frequently and 

lead to significant costs for healthcare organizations (Thammasitboon and Singhal, 2013, 

Graber, 2005, Graber et al., 2005). While medical errors can be attributed to a variety of 

causes, ranging from communication mistakes, through inadequate technical skills, to 

medication errors, it has been found that one of the leading causes of medical errors is a 

fault in the diagnostic process (Nendaz and Perrier, 2012). It has been found that 

diagnostic errors account for the largest percentage of medical errors and lead to the most 

serious patient harm (Tehrani et al., 2013, Graber, 2013). It has also been shown that the 

majority of diagnostic errors can be linked to cognitive errors (van den Berge and 

Mamede, 2013, Thammasitboon and Cutrer, 2013, Nendaz and Perrier, 2012, Graber et 

al., 2005, Graber, 2005). One particular US study by Graber et al., (2005) has reported 

that up to 74 percent of medical errors in internal medicine can be linked to failures in the 

clinician’s diagnostic reasoning process (Graber et al., 2005). These statistics are 

worrying and demonstrate the importance of continued research on the diagnostic 

reasoning process. 

In 2015, the Institute of Medicine launched a report in which they acknowledged that 

there is an urgent need for research on the diagnostic process in healthcare (National 

Academies of Sciences, 2015). In the report, they called for better education and 

training in all aspects of diagnostic skills, involving reasoning. 
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1.3.1 Cognitive models of diagnostic reasoning 

The study of thought processes is generally associated with the field of cognitive 

psychology. Cognitive psychology studies both basic cognitive processes such as 

attention, perception, and memory, and complex mental processes such as reasoning, 

decision-making, and expertise development. Over the past 40 years, there has been 

much research aimed at understanding the process of diagnostic reasoning from a 

cognitive perspective (Norman, 2005b, Norman et al., 2007). Over this time, two leading 

theories emerged: the dual-process theory and the knowledge encapsulation theory 

(Schmidt and Rikers, 2007). The dual-process theory emerged from the information-

processing paradigm and it focuses on the analytic and non-analytic reasoning processes 

used by physicians. The knowledge encapsulation theory, on the other hand, emerged 

from a line of research focusing on the normative development of cognitive structures 

during medical training. Over the years, these models have inspired several empirical 

studies. However, empirical evidence for these models has been inconclusive, which 

suggests that more research is needed in this field. 

1.3.1.1 The information processing paradigm 

In the 1970s, cognitive scientists started to conduct observational studies, whereby they 

asked expert clinicians to verbalize their thinking process while solving and managing a 

clinical case in order to gain insight into their reasoning process (Norman, 2005b, Elstein 

et al., 1981, Elstein, 1978). It was hoped that if researchers could somehow make the tacit 

diagnostic reasoning processes of experts ‘visible’, they could use that for teaching 

novices how to solve clinical cases more effectively. From these initial studies, the 

finding emerged that experts tend to use a so called hypothetico-deductive reasoning 

style when solving diagnostic problems (Style, 1979). 

In hypothetico-deductive reasoning, the clinician generates hypotheses early on during the 

consultation based on the patient’s complaints and symptoms, and then moves on to 

gathering further information from the patient in order to test those early hypotheses. If the 

information collected from the patient is consistent with the hypothesis, the clinician 

accepts the diagnosis and moves onto management. If the initial hypothesis is refuted by 

incongruent information, new hypotheses are generated and tested. This cycle continues 

until the physician reaches the final diagnosis. Hypothetico-deductive reasoning 

essentially mirrors the basic model of scientific inquiry. However, the idea that this type of 

reasoning was the distinguishing feature of expert thinking was questioned when 
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researchers found that novices tend to use a very similar hypothesis testing processes 

(Neufeld et al., 1981a, Elstein, 1978). Hypothetico-deductive reasoning was found to be 

a general way of reasoning through a case used by clinicians at all levels of expertise 

(Neufeld et al., 1981a, Barrows et al., 1982). It was found that upon patient encounter, 

both novices and experts seem to generate similar number of hypotheses under a short 

period of time (Neufeld et al., 1981a). 

Therefore, in the 1990s, researchers concluded that although hypothetico-deductive 

reasoning is an important part of the diagnostic reasoning process, it is not the single 

process underlying expert diagnostic reasoning. This prompted researchers to turn their 

interest towards the role of intuition and experience. They found that experts use a 

range of different reasoning processes in a flexible manner that enables them to solve 

clinical problems more effectively than novices (Epstein, 1994). One of the most 

influential theoretical models of diagnostic reasoning that has emerged through this line 

of research in the mid-1990s was the dual-process theory (Epstein, 1994, Hammond, 

1996). Subsequently, this theory became one of the corner stones of medical reasoning 

literature. 

The dual-process theory proposes the presence of two separate but interacting cognitive 

processes that guide diagnostic reasoning: non-analytical reasoning (NAR) and 

analytical reasoning (AR) (See Figure 2). The role of these two cognitive strategies in 

diagnostic reasoning has been subject to considerable research over the past years 

(Thierry et al., 2011, Croskerry, 2009b, Norman, 2009, Norman et al., 2007, Norman 

and Eva, 2010, Eva, 2005). It has been proposed that NAR is unconscious, rapid, 

context-dependent, and relies heavily on similarities to past experiences (Evans, 2008). 

It is assumed that when healthcare professionals encounter a patient with familiar 

symptom presentation, NAR acts first, generating a fast, intuitive diagnostic response 

without much cognitive effort (Thammasitboon and Cutrer, 2013). However, when the 

symptom presentation is unfamiliar or complex, AR takes over to generate a diagnosis. 

AR is a conscious, logical, controlled process that is time consuming, and requires high 

cognitive effort (Evans, 2008). It has been claimed that expert practitioners rely more on 

the use of their NAR, and only use AR when they encounter complex, challenging 

cases. This is due to the fact that over their years of practice, they have accumulated a 

vast body of mental representations of various illnesses, which can guide their 

diagnostic reasoning without having to engage in effortful, analytic reasoning. On the 
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other hand, novices, due to their lack of previously encountered examples, rely heavily 

on their analytic reasoning strategy when making a diagnosis. 

 

Figure 2: Dual-process theory of diagnostic reasoning (Nendaz and Perrier, 2012) 

 

 

Norman et al. (2007) argues that experts generate more accurate diagnostic hypothesis due 

to the availability of previous exemplars (Norman et al., 2007). Eva (2005) has also 

argued that diagnostic competence largely depends on the possession of rich mental 

representations of diseases, which can be acquired through repeated patient encounter 

(Eva, 2005). . These highlight the importance of experience and non-analytical reasoning 

processes in diagnostic reasoning expertise (Norman et al., 2007). 

 

The dual-process theory has received much support over the years (Evans, 2008, Evans 

2010), and multiple versions of the original theory have been proposed (Sloman, 1996, 

Evans, 2007, Barbey and Sloman, 2007, Kahneman, 2012). Even neuroimaging studies 

have found support for the involvement of both analytic and non-analytic cognitive 

processes in expert diagnostic reasoning (Durning et al., 2016, Durning et al., 2015). 

At the same time, these dual-process accounts of diagnostic reasoning have also been 

subject to considerable criticism (Osman, 2004, Gigerenzer, 2010, Keren and Schul, 

2009, Kruglanski and Gigerenzer, 2011). The major points of criticism comprise (Evans 

and Stanovich, 2013): 
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1) there are several different accounts of the dual-process model with vague terms 

and definitions (Keren and Schul, 2009); 

2) the distinctive characteristics attributed to the two different cognitive systems 

(AR and NAR) are not consistent and do not always hold together; 

3) instead of distinctive processing types, there is a continuum of processing style 

(Kruglanski and Gigerenzer, 2011); 

4) a dual-process account is just one way to interpret the existing data, single- 

process account is also possible (Osman, 2004, Keren and Schul, 2009); 

5) the evidence base for dual-process theory is weak and ambiguous (Kruglanski 

and Gigerenzer, 2011). 

In light of these recent criticisms, it is important to continue research on this area in 

order to address contradictions and to further refine the model. 

1.3.1.2 The knowledge structure paradigm 

When the early theories of the information processing paradigm failed to explain the 

superior diagnostic performance of expert clinicians, researchers turned to other 

paradigms in the hope of better understanding diagnostic expertise. In the 1980s and 

1990s, much of the diagnostic reasoning research was focusing on the organization of 

knowledge as the underlying factor for superior diagnostic ability (Norman, 2005b). 

According to cognitive psychologists, information that people acquire about the world 

is organized into cognitive models. These mental representations of the world are 

activated whenever people encounter a relevant piece of information. These models 

provide meaning and structure to our understanding of the world. The knowledge 

structure models of diagnostic reasoning are based on these premises. 

Several studies led researchers to conclude that experts have a more effectively 

organized knowledge base, which they can recall rapidly when presented with a case. 

The knowledge encapsulation theory (Schmidt and Boshuizen, 1993a) proposes a 

model of how knowledge organization changes over the years of medical training and 

how it eventually leads to a knowledge structure that enables expert diagnostic 

reasoning. The following stages of cognitive development are proposed: 
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1. Causal networks - The theory predicts that novice medical students accumulate a large 

amount of textbook based knowledge in the first years of their training. This knowledge is 

organized into a rich causal network of causes and consequences of illnesses in a 

pathophysiological level. Therefore, when novice students first attempt to diagnose a 

clinical case, they will focus on isolated signs and symptoms, and refer to them in basic 

pathological terms. They tend to interpret symptoms separately, which is a very effortful 

reasoning style. At this stage, they have limited experience with real patients, and their 

knowledge mainly involves the prototypical cases of illnesses. They do not yet know 

much about the clinical variability of illnesses. 

 

2. Encapsulated knowledge – Once the student starts to have exposure to real patients, 

they will apply their knowledge to the clinical cases. After seeing a couple of the similar 

cases, their mind will create mental shortcuts. Their detailed, pathophysiological 

knowledge starts to compile into a smaller number of higher-level concepts. These 

structures will involve clinically relevant information and support a more time efficient 

way of reasoning. They do not need to refer to basic science anymore, and end up with a 

simplified model of the illness, which contains sufficient information for diagnosis and 

management. 

 

3. Illness scripts – As they start to pay attention to contextual factors and what factors 

generally make the occurrence of an illness more or less likely (called enabling 

conditions), they will start forming so called illness scripts. This is a narrative style of 

thinking, and is achieved though repeated patient encounter. 

 

4. Instance scripts – Finally, once a physician has encountered a large number of patients, 

they will less likely to rely on their illness scripts, and more likely to use instance scripts. 

The theory proposes that doctors retain in their memory individual patient profiles, which 

are recalled when a patient with similar symptom presentation is encountered. They 

associate this process with pattern recognition. 

 

Throughout the years, there have been mixed evidence relating to the knowledge 

encapsulation theory. There have been studies whose findings support the knowledge 

encapsulation theory (Young et al., 2016, Coderre et al., 2003). Similarly, to the dual 

process theory, the knowledge encapsulation theory also received support from 

neuroimaging studies that have found differential brain activation between experts and 

novices during diagnostic problem solving (Durning et al., 2016). However, there are 



33 

 

also studies whose findings seem to contradict the fundamental assumptions of the 

knowledge encapsulation theory (Eva et al., 2002). 

The knowledge encapsulation model and the dual-process model both provide useful 

information about the cognitive foundations of diagnostic reasoning. Both of these 

models acknowledge the importance of previous clinical experience as one of the 

cornerstones of diagnostic expertise development. In the dual process theory, previous 

experience allows experts to develop and rely on non-analytic reasoning strategies, such 

as pattern recognition, while in the knowledge encapsulation theory, increasing amount of 

clinical experience leads to a reorganization of knowledge structures, which eventually 

leads to the formation of illness scripts and instance scripts that experts can utilize during 

diagnostic consultations. However, given that the development of these models date 

back to the 1990s (Schmidt and Boshuizen, 1993a), it is important to reexamine 

whether these models are still relevant today, given the significant changes in the 

medical curricula. Heightened ethical regulations relating to patient contact during 

medical training, reduced hours for bedside teaching, the introduction of an integrated 

curriculum, and complementing medical training with simulation-based techniques are all 

important curricular changes that are likely to have an effect on the way medical students 

acquire diagnostic skills. Therefore, it is important not to solely rely on research data 

from experts and novices trained through the previous system of medical education, and 

to re-examine how newly qualified doctors and medical students today use diagnostic 

strategies in order to optimize their training. 

1.3.2 Expertise development 

Studies investigating the diagnostic reasoning development of medical trainees and 

medical experts have provided some mixed results. One early study found that there 

was no significant difference in the diagnostic reasoning of medical students at various 

stages of their undergraduate years (Neufeld et al., 1981b). In their study they used 

stimulated-recall exercises to explore diagnostic reasoning. Participants were tested 

annually from the same cohort of students starting from pre-clinical years throughout 

their undergraduate training, up until their first postgraduate year. This early study 

indicated that diagnostic reasoning competence remains constant during undergraduate 

training. 
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On the other hand, another early study using different research approach found opposite 

results. In their study, Bordage and Marsden (1990) used quantitative measures to explore 

diagnostic reasoning skills. They found evidence of gradual improvement of diagnostic 

reasoning across the continuum of medical education (Bordage et al., 1990). Another 

recent study also found gradual improvement in diagnostic performance during the first 

three years of undergraduate study (Williams et al., 2011). In this study, the authors also 

expected to find accelerated improvement during the third year as a result of students 

being immersed into clinical practice. However, similarly to a previous study (Williams 

et al., 2008), they did not find larger gains after the first clinical year. This shows that 

clinical exposure on its own does not necessarily lead to the accelerated development of 

diagnostic reasoning. This is in line with the findings of another study, which found that 

the mere amount of clinical exposure on its own is not sufficient to facilitate the learning 

of medical students (Wimmers et al., 2006). Instead, it is the quality of the supervision 

during clinical placements, which directly affects the students’ clinical competence. 

 

These studies provide evidence for diagnostic reasoning development during 

undergraduate medical training, however, the developmental trajectory of this skill is 

not yet fully understood. Theories of expertise development suggest that trainees will 

progress through various phases of skill development and perform differently on 

diagnostic tasks based on their level of expertise. According to one influential learning 

theory by Dreyfus, learners progressing through five, distinct stages of expertise 

development during skill acquisition (Dreyfus, 2004). First, novices start by learning the 

rules in a context-free environment. Then the learners are given the chance to practice 

their skills in real environments, which provides them with real life examples. At this 

advanced beginner stage, they still tend to think in a mainly detached, analytic way. 

With increasing experience in real environments, learners progress into a competent 

phase. The theory suggests that one of the key factors that advances the learners from 

advanced beginner to competent stage is the introduction of taking responsibility for 

their behaviour. Taking responsibility will help transform and progress learners into the 

next level of expertise, as the learner will develop an understanding of their role in the 

system. On the other hand, resistance to taking responsibility can lead to stagnation and 

even regression in the skills development (Benner, 1984). Once learners reached the 

competent phase, they no longer rely on the safety of the detached, analytical rules, but 

instead they make use of situational information and take responsibility for their failures 

instead of attributing those to their insufficient knowledge of the rules. Proficiency 
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develops when extensive experience becomes integrated to one’s skills in an atheoretical 

way, whereby the learner relies more and more on their experiential knowledge and 

situational discrimination, which leads to quicker performance of the skill. Finally, 

experts are able to immediately see what needs to be achieved and how to achieve it in a 

given situation due to their extensive experience and situational discrimination skills. 

Previous studies on diagnostic reasoning generally differentiate between novices, 

intermediates and experts, where novices most commonly refer to undergraduate medical 

students during their first years of training, intermediates refer to postgraduate trainees 

with few years of clinical experience, and experts refer to clinicians with several years of 

professional experience. In a comprehensive literature review by Cuthbert et al., (1999), 

they concluded that experts and novices differ in several domains relating to diagnostic 

reasoning skills (Cuthbert et al., 1999), which include: 

1) hypothesis generation and evaluation 

2) memory performance 

3) diagnostic reasoning 

4) knowledge organization 

With regards to hypothesis generation, Sisson et al. concluded that experts generate fewer 

and broader differentials early on during the consultation than novices (Sisson et al., 

1991). Early studies also suggested that experts generate more accurate hypotheses than 

novices (Neufeld et al., 1981a, Barrows et al., 1982, Gruppen et al., 1988). However, this 

assumption was contradicted in a more recent study by Krupat et al. (2017), where 

researchers found that there is no significant difference between the accuracy of early 

diagnostic hypotheses generated by novices, intermediates and experts (Krupat et al., 

2017). Instead, diagnostic accuracy was associated with larger number of differentials 

considered, tendency to persist with requesting more patient information, and openness 

and willingness to change diagnosis in light of contradicting evidence (Krupat et al., 

2017). 

With regards to hypothesis evaluation, an early study from the 1990s found that 

undergraduate students with various degrees of experience tend to solve diagnostic 

problems differently (Arocha et al., 1993). They found that early novices (i.e. second 

year medical students) evaluate one hypothesis at a time, while intermediate (i.e. third 

year medical students) and advanced novices (fourth year medical students) tend to 
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evaluate several hypotheses at once (Arocha et al., 1993). Intermediate students were 

also seen to maintain hypotheses for long periods of time, being unable to eliminate 

them. They also generated different hypotheses for different findings, while advanced 

novices were able to generate multiple differentials for the same findings. 

Other studies showed that experts tend to use more forward reasoning during diagnostic 

consultations, while novices tend to rely on backward reasoning when trying to narrow 

down their list of differentials (Patel et al., 1990, Young et al., 2007). In forward 

reasoning, the clinician moves from data through the use of semantic qualifiers and 

algorithms towards the hypothesis (See Figure 3) (Pelaccia et al., 2011). Semantic 

qualifiers refer to pairs of opposing adjectives that can help narrow down the list of 

possible differentials (Bordage, 2007b). In backward reasoning, on the other hand, the 

clinician starts by having a hypothesis in mind, and then collects data based on that 

hypothesis in order to see whether there is sufficient evidence for it in the patient’s 

medical history. 

Figure 3: Example of forward reasoning strategy (Cooper et al., 2017) 

 

Memory recall studies also found differences between novices, intermediates and expert 

clinicians. One study found that experts were better at recalling diagnostically significant 

clinical information after being presented with a clinical case than the other two groups 

(Joseph and Patel, 1990). Another finding was that intermediates tend to outperform both 

novices and experts on memory recall tasks, which was referred to as the intermediate 

effect (Patel and Groen, 1991, Schmidt and Boshuizen, 1993b). This phenomenon has 

been explained by the knowledge encapsulation theory by arguing that experts’ use of 

condensed, higher-level, illness scripts makes them less likely to recall 
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detailed patient information, while intermediates still relying on elaborate causal 

networks are more likely to engage in detailed recall (Schmidt and Boshuizen, 1993b). 

With respect to diagnostic reasoning, experts were found to focus more on enabling 

factors than novices, and making use of enabling factors was directly related to their 

diagnostic success (Hobu et al., 1987). It was also found that when asked to ‘think aloud’ 

about clinical cases, novices tend to use extensive biomedical explanations in their 

narrative, while experts do not tend to use much biomedical explanation while solving 

routine cases (Patel et al., 1990). Experts are also likely to use cognitive shortcuts, also 

known as heuristics, such as representativeness and anchoring, while solving cases 

(Moskowitz et al., 1988). Recent research also suggests that experts can use heuristics 

with lower risk than trainees, because experts are better at error detection and error 

correction (Patel et al., 2011). The study has shown that while both trainees and experts 

are prone to diagnostic error, experts are better at both detecting and recovering from 

those errors. This implies that when experts’ use of heuristics may result in errors, they 

are more likely to identify and correct those errors, than medical trainees. 

A recent study by Smith et al. (2014) also found differences in the diagnostic reasoning of 

early novices, intermediate novices, intermediates, and experts (Smith et al., 2014). They 

used concept mapping, propositional analysis, and grounded theory to compare the 

diagnostic performance of their participant groups. Their participants involved premedical 

students, first year medical students, third year medical students, second year residents and 

experts. The medical students were all from a medical school with a traditional curriculum 

structure, with two years of pre-clinical study followed by two years of clinical study 

(Smith et al., 2014). They found that during the early years of undergraduate training, 

medical students demonstrated a steady increase in the use of propositional rules and 

increasingly complex concept maps relating to the diagnostic process. They also found 

that from all the groups, the reasoning process of residents was the most analytic, using the 

largest number of propositional rules and the most elaborate concept maps. They tend to 

focus on the presenting complaints and order a large number of tests. They sometimes 

used personal episodic memories of previous similar cases. Experts’ reasoning was 

qualitatively different from the residents’. Experts tended to have more simplified concept 

maps, use less propositional statements, rely less on tests, and use fewer dimensions of the 

patient information for the diagnostic process. They placed equal emphasis on presenting 

complaints, previous exemplars and 
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physical examinations when trying to solve the patients’ problem. However, when 

presented with a complicate case, they reverted to more analytic reasoning strategies. 

The authors interpreted these findings as supporting evidence for the knowledge 

encapsulation theory of medical expertise (Smith et al., 2014). 

 

Finally, previous research findings also suggest that the knowledge organization of 

experts is different from that of novices. Studies have shown that experts were better at 

focusing on distinguishing features between illnesses with similar presentation, and better 

at considering hypotheses that involved similar clinical presentations, while sub-experts 

(i.e. physicians solving problems outside their own speciality) were more likely to 

consider hypotheses from different illness categories (Kushniruk et al., 1998). Relevant 

theories explain these findings by stating that the reasoning process of experts is schema 

driven. Kushniruk, Patel, and Marley (1998) proposed the ‘small world’ hypothesis to 

account for these findings (Kushniruk et al., 1998). They proposed that experts form 

discrete disease clusters, which contain diseases that share similar clinical presentation. 

They also are aware of distinguishing features that could differentiate between the 

various members of these clusters. They proposed these ‘small worlds’ of diseases are at 

the heart of expert diagnosticians’ performance. This ‘small world’ hypothesis is closely 

related to other schema-based explanation of medical expertise, such as the knowledge 

encapsulation theory proposed by Schmidt and Boshuizen (1993) (Schmidt and 

Boshuizen, 1993a). 

 

While these studies offer useful insights into the diagnostic thinking process of medical 

students, interns and expert clinicians, caution needs to be exercised when interpreting the 

findings due to the heterogeneity of research design used. Much of the empirical 

evidence about the diagnostic reasoning development of medical students is based on 

experimental, laboratory studies using written description of clinical cases (Cuthbert et al., 

1999) or virtual cases (Klemenc-Ketis and Kersnik, 2014, Cook and Triola, 2009). 

However, it has been argued that these artificial, controlled studies move too far away 

from the complexity of real world scenarios and therefore these studies may not allow for 

valid conclusions about the actual diagnostic process that takes place in real clinical 

environments (Cuthbert et al., 1999). It has been also demonstrated that individuals reason 

differently when presented with a written description of clinical cases as opposed to 

virtual cases (Loke et al., 2011), which supports the argument that heterogeneity of 

research design could underlie the contradictor findings about diagnostic reasoning. 

Diagnostic scenarios utilizing virtual patients may have advantages over paper-based 



39 

 

exercises, as they are more interactive and thereby have higher authenticity. However, 

even virtual exercises mainly rely on written interaction, and lack an element of non-

verbal communication. These limitations should be kept in mind when interpreting the 

findings of such studies. According to the most recent theories, the physical 

environment, the patient themselves, the human interaction with the patient, and non-

verbal cues all have an important effect on the outcome of the diagnostic consultation 

(Gruppen and Frohna, 2002, Croskerry, 2009c). Therefore, real clinical scenarios and 

simulated scenarios with standardized patients in simulated environments may be the 

most valuable research approaches to study diagnostic reasoning. 

 

It is also evident, that to date, most of the studies on diagnostic reasoning have looked at 

the difference between novice medical students, residents and experts, while there are very 

few studies that have looked at senior medical students approaching the graduation 

transition (Smith, 2015a). It is important to investigate the level of diagnostic reasoning 

skills in medical students approaching the graduation transition, because once they take on 

the junior doctor role, they will be expected to take charge of diagnostic 

consultations where they will have to rely on their diagnostic reasoning skills. 

 

Finally, it has also been suggested, that researchers need to pay attention to the 

relationship between competence and performance (Rethans et al., 2002). There have been 

many studies that shown that doctors perform differently in controlled exercises where 

they are being tests compared to real clinical scenarios (Rethans et al., 1991, Ramsey et 

al., 1993, Ram et al., 1999, Page and Fielding, 1980). These studies show that there can be 

a discrepancy between what clinicians are capable of doing and what they are 

actually doing in real practice. Therefore, it is important to study diagnostic reasoning in 

settings that are realistic with low level of perceived assessment. 

 

1.3.3 The role of context 

It has been long established in the field of cognitive psychology that contextual factors 

have the power to influence the cognitive processes. Through the past decades, it has 

been increasingly evident that contextual factors also play an important role in diagnostic 

consultations (Gruppen and Frohna, 2002, Croskerry, 2009c). The theory of bounded 

rationality states that humans are not ideal, rational decision makers, and therefore 

models of human decision-making need to take into account the environmental 

influences (Ferreira et al., 2010). Studies that look at diagnostic 
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reasoning in the real world are therefore very important and can improve our 

understanding of the complexity of these cognitive processes. Studies have shown that 

reasoning in the real world is far less analytic and rational than on paper (Ferreira et al., 

2010). Standardized guidelines and real practices are often out of synch, mainly due to 

the inherent limitation of time, knowledge, working memory, and other resources 

(Ferreira et al., 2010). Clinicians may be discouraged from using standardized rules due 

to the complexity and the constraints of real clinical environments (Ferreira et al., 2010). 

They may resort to satisfactory decision through heuristics in favour of ideal ones based 

on complex decision-making rules. It has also been proposed that experts tend to adapt to 

their local environments rather than using standardized rules (Holtman, 2011). Such 

findings make it vital to conduct diagnostic reasoning studies that can incorporate the 

influence of contextual factors. 

 

The role of contextual factors has also given rise to the notion of context specificity of 

diagnostic reasoning (Norman et al., 1985, Eva et al., 1998). It has been consistently 

found that performance on one clinical problem does not predict performance on a 

subsequent problem. Norman (1995) showed that performance of medical students and 

residents varies even when they are presented with problems with the same diagnosis, but 

different presenting complaints (Norman et al., 1985). These findings have prompted 

some researcher in recent years to explore the complex interaction of contextual factors 

and diagnostic reasoning in medicine (Durning et al., 2011b). They argue that in order to 

obtain a genuine understanding of the diagnostic reasoning in medicine, it is vital to take 

into consideration the context in which the clinical encounter takes place. The context 

here refers to (1) the setting, (2) the participants of the clinical encounter, i.e. the clinician 

and the patient, and (3) the interactions between patient, doctor and setting (Durning et 

al., 2010a). 

 

There are two contemporary psychological theories that relate to the phenomenon of 

context specificity: situated cognitive psychology and ecological psychology (Durning et 

al., 2011). Both of these theories emphasize the importance of contextual elements in 

social cognition and social encounters such as a diagnostic consultation, and they argue 

that context and cognition should never be separated. They argue that cognitive processes 

are influenced by both the participants present in the given situation, as well as by the 

physical environment itself. This applies to both learning opportunities as well as clinical 

encounters. 
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Situated cognition theory states that there are complex interactions between the doctor, 

the patient and the setting during a clinical encounter that influences the cognitive 

processes of the doctor. This theory places equal emphasize on the actors and the 

environment in determining clinical performance: instead of considering the individual in 

the environment, it focuses on the individual and the environment (Durning et al., 2010a, 

Durning et al., 2010b, Bredo, 1994). This theory predicts that the outcome of a clinical 

encounter will never solely depend on the clinician themselves and therefore it is 

impossible to predict the outcome of the encounter based on the characteristics of the 

clinician alone. It predicts that the outcome of the clinical encounter will be determined 

by the complex interactions between the clinician, the patient, and the setting. 

This theory is also consistent with the cognitive load theory. Durning et al. (2012) has 

explored the interaction of cognitive load theory and situated cognition in clinical 

encounters (Durning et al., 2012). They investigated how the diagnostic reasoning of 

expert clinicians’ changes when modifying various patient, clinician and encounter 

factors. They predicted that modifying certain factors would change the cognitive load 

of the tasks, which in turn would influence performance. Their study confirmed that 

various contextual factors, such as limited time, atypical presentation, diagnostic 

suggestion, and the use of semantic qualifiers could influence the clinical encounter of 

expert clinician. Based on their findings they further predict that these influences may 

be even stronger for novices and intermediates. 

 

While situated cognition theory highlights many important aspects of the role of 

contextual factors in clinical encounters, even this approach fails to account for some of 

the factors that according to other perspectives are likely to influence clinical encounters, 

such as goals, values and intentions as driving force of human behaviours. Ecological 

psychology on the other hand is an approach, which takes all of these factors into 

account. The basic principles of ecological psychology state that the context can be 

defined in terms of affordances and effectivities (Durning et al., 2011). Affordances refer 

to all that the physical environment can provide in a given situation. They are 

opportunities and possibilities that the environment can supply. In order to make the most 

of the affordances, the individual needs to direct their attention towards the potential 

environmental affordances. Effectivities, on the other hand, refers to what an individual 

can potentially do in a certain environment. These effectivities depend on the 

participants’ skills and abilities. Through these affordances and effectivities, the physical 

environment influences the participant’s cognitions and behaviour. The 
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complex interactions between affordances, effectivities, the participants’ attention, 

intentions and goals together will determine the outcome of the clinical encounter. 

Although the interaction between cognitions and the context is recognized by these 

theories, at present, little is known about the particularities of their interaction. However, 

it seems clear that due to the complex and powerful effect that the contextual factors have 

on cognitive processes, tasks and assessments which test diagnostic reasoning in an 

acontextual way may have very different outcome than those which do so in a clinical 

context (Gruppen and Frohna, 2002). Acontextual tasks, such as paper-pen based 

exercises are less complex than their clinical equivalents and therefore have a reduced 

cognitive load. According to the cognitive load theory, this type of exercises can facilitate 

learning during early years of training, because novice students have less developed 

cognitive schemas which are more affected by cognitive load (Durning et al., 2011). 

However, skills that are exclusively learnt through acontextual exercises may not transfer 

well to the real clinical environment. Therefore, to facilitate transfer of skills, training 

should gradually increase in complexity and increasingly resemble the complexity of the 

clinical environment. 

 

Another important implication of these theories on diagnostic reasoning research is that 

various clinical settings may influence clinical encounter outcomes in different ways. A 

primary care setting will be inherently different from a hospital ward or emergency 

department setting. The physical environment, the availability of resources, the patient’s 

problems, the healthcare team, priorities and expectations are all very different in these 

two settings. Therefore, it is not surprising to expect that these settings may have very 

different effects on the thinking process of medical professionals. For this reason, it is 

important for studies investigating the cognitive processes of medical professional to 

describe the setting in which the diagnostic scenario took place. The present study 

focuses on primary care setting. 

 

1.3.3.1 Primary care setting 

When the NHS was founded in 1948, a new role for general practitioners was established, 

as primary care was made free and available for everyone in the UK. Easy accessibility 

inevitably meant that demand for primary care services rocketed. In order to determine 

how to deal with these new demands, and to provide support and guidance for general 

practitioners, the College of General Practitioners was established in 1952.
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Shortly after, general practitioners started to realize that they are faced with a dilemma 

around the practicalities of diagnostics in primary care (Morrel, 1993). In the 1950s, it was 

considered inappropriate, almost immoral for doctors to start treatment for a patient before 

reaching a definite diagnosis (Morrel, 1993). However, general practitioners soon began 

to realize that they could not apply the same biomedical diagnostic model that their 

colleagues working at hospital settings were using at the time. 

 

The biomedical model is based on a number of fundamental assumptions (Wade and 

Halligan, 2004). First, it defines health as the absence of disease. Second, it states that 

every illness is caused by an underlying physical abnormality in the body. Third, it 

assumes that psychological and social factors do not have an influence on illness 

presentation or illness progression. Therefore, when doctors use the biomedical model 

in secondary care, they are determined to find the physical pathology that causes the 

illness in order to choose the appropriate treatment regime. 

 

However, this model is highly problematic when applied to primary care, because there 

are fundamental differences between the diagnostic characteristics of primary care 

and secondary care patients (Morrel, 1993). First of all, due to the easy accessibility of 

primary care services, patients in primary care are often at very early stages of their 

illness. These illnesses are often self-limiting and do not require the formulation of a 

diagnosis in pathological terms. On the other hand, GPs also routinely deal with chronic, 

long-term conditions with comorbidities where diagnosis has been long established. 

Many patients present with undifferentiated, vague symptoms caused by relatively 

innocent, minor illnesses. However, one of the challenges that general practitioners have 

to face is to identify the occasional, serious cases. Also, due to time pressure and limited 

resources in terms of diagnostic tests, general practitioners often cannot reach a definite 

diagnosis during the consultation. According to a study by Heneghan et al. (2009), GPs 

reach a definite diagnosis in less than 50% of cases (Heneghan et al., 2009). 

 

The realization of these differences was supported by a growing number of morbidity 

studies, which showed that there was a weak correlation between the presenting 

symptoms in primary care and their expected biomedical causes (Wasson et al., 1981, 

Tuckmann et al., 1962, Ridsdale et al., 1993). When trying to find the underlying cause of 

this finding, researchers realized they have to look at the reasons why some patients seek 

help from primary care services, while others with similar symptoms do not. This 
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inquiry led to a collaboration between general practitioners and social scientist in the 

1960s and 1970s. Together they found that there appeared to be no correlation between 

the severity or nature of the illness and whether the patient visited healthcare services. 

The answer to why certain patients sought medical help why others did not were more 

likely to be related the psychological and social background of the patient, their 

personality traits, their expectations towards the consultation, and the doctor’s response to 

the patient’s problems. This finding was yet another contradiction to the biomedical 

model of diagnosis. These discoveries all contributed to the emergence of a patient-

centred, holistic, bio-psycho-social model of diagnosis in primary care that is still in use 

today. 

 

Despite advancements in the understanding of the characteristics of the patient population 

presenting in primary care, it is still regarded as a challenging diagnostic domain. 

Physicians working in primary care see a highly diverse population of patients, often 

with general, undifferentiated symptoms. They need to manage patients’ problems 

under time pressure, while having limited access to diagnostic tests compared to ward 

environments. Due to the aging population, they also regularly need to deal with the 

effects of comorbidity and multi-pharmacology. Due to these challenges, it is not 

surprising that medical errors occur frequently (Panesar et al., 2014). According to 

recent statistics, in primary care 1 in 50 encounters results in a patent safety incident, and 

of these 1 in 20 results in substantial harm to the patient (Panesar et al., 2014). 

Considering that there are over 340 million general practice consultations per year in the 

UK, the above statistics implies that round 300,000 patients per year experience 

substantial harm in general practice (Panesar et al., 2014). These statistics illuminate the 

importance and necessity for further research that could improve the understanding of the 

diagnostic process in primary care. 

 

1.3.3.2 Diagnostic reasoning in primary care 

Due to the distinct characteristics of primary care setting, it is important for researchers 

to study the diagnostic process in this context. In an early study by Rudebeck (1992), 

they investigated the difference between diagnosis in theory and diagnosis in primary 

care practice (Rudebeck, 1992). They proposed that, in theory, symptoms relate to 

illnesses in a logical, objective way. However, in practice, patients experience and 

present their symptoms in a personal way, enriched by psycho-social cues. They have 

involved 33 GPs, and 11 GP trainees and locums in their study. Participants were asked 



45 

 

to look at a case study in a written form and formulate their diagnosis based on that. 

Afterwards, they were shown the same clinical case in video format, and were asked to 

formulate their diagnostic opinion one more time. They found that participants judged 

symptom presentations differently, and psychosocial causes were rated more important 

after viewing the video. They also found that more experienced GPs were more likely to 

change their judgements about causal factors after viewing the video. They concluded that 

patient’s personal and social characteristics influenced diagnostic judgement. 

 

Some more recent studies focused on the element of uncertainty that clinicians have to 

deal with in primary care setting. In one article by Schneider et al. (2010), researchers 

administered a questionnaire to 325 GPs in Germany in order to measure how GPs deal 

with uncertainty (Schneider et al., 2010). They found that intolerance against uncertainty 

correlates with increase of diagnostic activity (i.e. ordering more diagnostic tests). In a 

later, follow-up study by Schneider et al. (2014), they have administered a questionnaire 

to 228 GPs in Germany to investigate the influence of personality traits on diagnostic 

reasoning in primary care (Schneider et al., 2014). They have found that neuroticism was 

positively associated with ‘anxiety due to uncertainty’, while ‘extraversion’, 

‘agreeableness’, ‘conscientiousness’, and ‘openness to experience’ were positively 

associated with ‘communicating uncertainty’. These findings demonstrated that 

personality traits can influence how clinicians respond to and deal with uncertainty in 

primary care. 

 

A study by Heneghan et al. (2009) examined the diagnostic reasoning strategies used by 

experienced clinicians in primary care. This study is the first to identify and characterize 

the cognitive strategies use in real clinical practice. The summary of their main findings is 

shown in Figure 4 (Heneghan et al., 2009). 
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Figure 4: Diagnostic strategies used in primary care (Heneghan et al., 2009) 

 

 

In the study, the authors have identified three stages of the diagnostic process in primary 

care: the initiation phase, the refinement phase, and the final defining phase. They found 

that each of these stages was characterized by different diagnostic strategies. First, they 

identified four strategies in the initiation phase: spot diagnosis, self-labelling, presenting 

complaint, and pattern recognition trigger. In spot diagnosis, the clinician almost 

instantaneously recognizes the illness based on some non-verbal cue, such as a visual 

(eczema) or auditory (barking cough) symptom. Self-labelling involves the patient telling 

the physician what they think the diagnosis is, which may or may not be correct, but 

definitely directs the consultations. Presenting complaint (such as I have a headache) is 

the most often used by GPs. Finally, pattern recognition trigger means when parts of the 

history or examination triggers a hypothesis that is based on the physician’s previous 

experience with that particular illness. 

 

Once the initiation phase is over, the GP can either decide to accept the diagnosis 

reached at this phase and proceed to management, or use refinement strategies to narrow 

down the possibilities for the diagnosis. Refinement strategies include restricted rule 

out, stepwise refinement, probabilistic reasoning, pattern recognition fit, and clinical 

prediction rule. Restricted rule out is a strategy aimed at preventing serious diagnostic 

error in primary care and it is based on knowing the most common causes associated 

with the presenting symptom that need to be ruled out. Stepwise refinement is another 

strategy, which involves refinement of the diagnostic possibilities based on either the
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location of the problem or the generally considered underlying cause. Probabilistic 

reasoning is based on the Bayes' Theorem. In the 18th century, Reverend Thomas 

Bayes came up with a mathematical model for updating probabilities of an outcome as 

a result of additional information. Based on his statistical approach doctors can 

calculate the probability of an illness by examining the probability of each symptom in 

relation to an illness, and by taking into account the pre-test probability of the illness 

and the accuracy of the diagnostic test (Doust, 2009). Although in theory this strategy 

could provide a precise solution to diagnostic problems, in reality it has many pitfalls. 

Pattern recognition fit is the most commonly used refinement strategy in primary care, 

and it involves the comparing of the pattern of presenting symptoms with previously 

encountered symptom patterns. In pattern recognition fit no specific rule is used, it 

implies a reliance on the memory of illness patterns. Finally, clinical prediction rule is 

the more formal version of pattern recognition, where the pattern is based on a series of 

acknowledged similar clinical cases, on an international level. The refinement phase 

can lead to a definite diagnosis when the GP has sufficient certainty in their judgement. 

There is a difference between the degree of certainty required for applying a diagnostic 

label in primary care as opposed to in a hospital setting. In primary care, when an 

illness is spotted, it is important to start treatment and referral as soon as possible, 

while in secondary care, treatment will be preceded by a serious of diagnostic tests and 

examinations in order to precisely define the classification of the illness. 

 

In the study by Heneghan et al., less than 50 per cent of the cases resulted in a defined 

diagnosis (Heneghan et al., 2009). When a diagnostic label is not applied, it can signal 

the absence of a substantial or serious condition as far as the clinician is concerned. In 

other cases, it can leave the door open for further investigations to follow. Therefore, the 

diagnosis in general practice at this stage often signifies a decision point. Heneghan et 

al. identified three further strategies by GPs in this final definition stage of diagnosis. 

These strategies involve ordering further tests, test of treatment and test of time. When 

the pattern of symptoms does not fit any obvious pattern, the clinician may decide to 

order further diagnostic tests in order to reach a diagnosis. Further test may also be used 

to follow up “red flags” - symptoms that may signal serious conditions. Another strategy 

when the GP is uncertain about the diagnosis is the test of treatment which involves 

prescribing a treatment for the suspected condition and monitoring the response to 

treatment which can confirm or refute the diagnosis. Finally, GPs can apply the test of 

time, which is a “wait and see” strategy. These latter two strategies involve treatment 

prior to definite diagnosis, which although contradicts the classical sequential 
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model of diagnostic reasoning (i.e. first diagnosis, then treatment) they are used 

frequently in primary care. 

 

A recent article by Goyder et al. (2015) involved the secondary analysis of 36 qualitative 

interviews with GPs in UK (Goyder et al., 2015). The participants have identified key 

learning points for GP trainees with regards to the diagnostic process. They agreed that 

GPs tend to “think in patterns rather than in diagnoses”. They also found that atypical 

symptom presentation that does not fit any pattern can lead to diagnostic errors. They 

point out that trainees are at particular risk of this, because they have limited illness 

patterns to rely on. On the other hand, the more experienced the GP is, the more likely it 

is that an atypical presentation should ring alarm bells, since they already possess a large 

number of illness scripts. 

 

GPs felt that ruling out serious conditions (i.e. restricted rule-out) could be even more 

important than coming up with the right diagnosis in primary care. However, trainees 

may struggle with this approach, as they are determined to make a diagnosis partly due to 

the associated feeling of success and competence. Also, trainees may struggle with the 

rule-out rules, because they do not necessarily know how to use those rules correctly and 

they run the risk of ruling out something that should not be ruled out based on the 

findings. They point out that the proper use of rule-out rules require knowledge about the 

diagnostic accuracy of tests in primary care setting. They also stated that failing to 

identify a ‘red flag’ can lead to error, while taking into account the ‘sense of unease’ of 

the doctor, concerns of the patients, and parental concern could help avoid diagnostic 

errors. They agreed on the importance of safety netting. Finally, they emphasize that GPs 

need to accept the inevitable uncertainty that comes with their diagnostic tasks. However, 

the level of tolerance to uncertainty may differ from individual to individual, perhaps 

based on their personality. However, it should rather be dependent on the seriousness of 

the possibly missed diagnosis. Although these findings were not based on primary data 

analysis, it has important implications and useful learning goals for postgraduate primary 

care training. 

 

Finally, a qualitative study by Balla et al., which involved semi-structured interviews 

with 15 GPs in UK, found that cognitive errors are most likely to happen at the 

beginning and at the end of the cognitive diagnostic process (Balla et al., 2012). They 

also found that the lack of knowledge is an important factor in diagnostic error in 

primary care. However, this contradicts the findings of previous studies which attributed 
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diagnostic errors to biased reasoning rather than lack of knowledge (Graber et al., 2005, 

Singh et al., 2007). 

 

While these findings provide useful hints for the direction of training in primary care, it 

is equally important to explore how medical students actually think during primary care 

consultations. Only through such research can their true learning needs be identified and 

the most suitable instructional strategies developed to improve their diagnostic reasoning 

skills. 

 

1.3.4 Diagnostic reasoning in medical education 

Despite the fact that the importance of diagnostic reasoning for safe clinical practice has 

been well-established over the past decades, it is yet to be systematically integrated into 

the medical curriculum in the UK. Historically, diagnostic reasoning has not been 

recognized as an explicit educational target in medical education, instead it has been 

viewed as a trait that naturally emerges over time (Norman, 2005b). However, this view 

has been challenged over the past 20 years, and experts now argue that diagnostic 

reasoning is a skill that could and should be addressed in the medical curriculum (Ajjawi 

and Higgs, 2008, Schmidt and Rikers, 2007, Thierry et al., 2011, Kassirer, 1995). 

However, medical educators are puzzled as to which educational intervention to use and 

how to integrate it best into the medical curriculum. Therefore, currently, diagnostic 

reasoning is largely part of the ‘hidden curriculum’ in medical education – it is a trait 

that medical students are expected to develop, but are not explicitly taught during their 

training (Malhotra et al., 2009, Howe et al., 1984, Chessare, 1998, Levine, 2014, Round, 

1999). 

 

A recent report by Page et al. (2016) found that medical schools claim to deliver 

diagnostic reasoning training as part of small group sessions (tutorials or PBL sessions), 

clinical and communication skills sessions, and primary care placements (Page et al., 

2016). However, it was unclear for the respondents of the study whether clinical 

reasoning was explicitly taught through these modalities, or only assumed to be taught, 

without explicit guidelines or standardized methods being in place. The study by Page et 

al. (2016) also found that when it comes to assessment, most medical schools indicated 

that they use OSCEs and multiple-choice written exams to assess clinical reasoning 

(Page et al., 2016). A smaller percentage indicated the use of “long cases and short 

answers” type assessment. The authors called attention to the issue that although 
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OSCEs may be the best available assessment method for clinical reasoning, it may 

not be an optimal one. 

 

It is also important to keep in mind that today’s medical educators and clinical 

supervisors have not received diagnostic reasoning training during their medical training 

either, which implies that they might not possess the vocabulary to effectively teach 

these skills. Research has shown that experienced clinicians often have limited explicit 

insight into their own reasoning processes, which could make it difficult to pass them 

onto the students (Mehdizadeh, 2011). Therefore, in order to effectively implement 

diagnostic reasoning training into medical education, training needs to target supervisors, 

educators and students alike. Shifting diagnostic reasoning to the ‘formal curriculum’ 

could help equip both medical educators and students with the necessary vocabulary to 

reflect upon these skills (Malhotra et al., 2009). 

 

There are some fundamental reasons why diagnostic reasoning is a challenging 

educational target. First, despite decades of research, there is still a lack of consensus on 

the theoretical model of diagnostic reasoning (Norman, 2005b). Research so far has 

mainly focused on comparing the clinical reasoning skills of novices and experts, while 

the developmental trajectory of this skill is poorly understood. 

 

Second, as it was described earlier, research findings suggest that diagnostic reasoning is 

highly dependent on its context and the content of the clinical case. Therefore, there does 

not appear to be one single universal reasoning strategy that can be used in all 

circumstances. The key to expert diagnostic reasoning seems to be the flexible use of 

various strategies. 

 

Third, there is a scarcity of empirical research comparing the effectiveness of various 

educational programs targeting diagnostic reasoning, and little agreement among 

medical educators on effective interventions (Mehdizadeh, 2011). There is also very 

limited research on where in the medical curriculum diagnostic reasoning training should 

be implemented in order to achieve optimal results. So far, research has mainly focused 

on assessing the effectiveness of diagnostic reasoning trainings during the pre-clinical 

years, while the clinical years and foundation years remain largely under-researched. 

However, due to the increased exposure to clinical experience during these years, they 

may provide ideal opportunities for teaching diagnostic reasoning skills to medical 

students. 
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Fourth, it is unclear what effect curriculum design has on the diagnostic reasoning 

development of medical students. Some studies claim that the introduction of the 

integrated curriculum had a positive effect on the diagnostic reasoning skill development 

of medical students. One recent study by Diemers et al. (2015) found improved 

diagnostic accuracy and improved quality knowledge networks after a 10-week course 

involving real patient contact for third year medical students (Diemers et al., 2015). 

Another study investigated the effect of traditional versus Problem Based Learning (PBL) 

curriculum on the diagnostic reasoning skills of senior medical students (Goss et al., 

2011). They found that students following the traditional curriculum outperformed the 

ones from PBL curriculum. Due to this unexpected finding, the authors recommended 

caution and continuous competency assessment during curriculum changes in medical 

education. On the other hand, other studies found no significant effect of curriculum 

design on diagnostic reasoning skills of medical students (Williams et al., 2011, Silva and 

Silva, 2013, Silva, 2013). In light of these contradictory findings, continued research is 

necessary. 

 

Finally, although traditional classroom-based interventions for teaching diagnostic 

reasoning skills are of value, experts claim that these may not be sufficient given the tacit, 

context-dependent nature of this skill (Norman and Eva, 2010, Nendaz and Perrier, 2012, 

Teunissen and Westerman, 2011b, Teunissen and Westerman, 2011a). It has been 

suggested that teaching medical students about the analytic and non-analytic processes 

involved in diagnostic reasoning and the biases they are subject to can have a positive 

effect on their diagnostic accuracy (Marcum, 2012, Eva et al., 2007, Eva, 2005). 

However, Norman & Eva (2010) pointed out that empirical findings of these types of 

interventions show only limited improvements in diagnostic accuracy (Norman and Eva, 

2010). It is suggested that in order for diagnostic reasoning to significantly improve, 

students need to expand their pool of exemplars, which can be achieved through repeated 

patient encounter. Therefore, in addition to educating students about the theoretical 

models of diagnostic reasoning, it is also important that they gain sufficient experience 

through opportunities to practice diagnostic reasoning. 

 

This suggests that the effective teaching of diagnostic reasoning skills needs to 

involve a practical element in a clinical setting (Eva, 2005). At the same time, it is 

important that practicing these skills does not compromise patient safety. Therefore, 

medical educators are faced with a dilemma: medical trainees need to have repeated 
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access to patients in order to develop diagnostic competence, but without compromising 

the safety of those patients (Kalaniti and Campbell, 2015, Ziv et al., 2003). Consequently, 

it appears that the use of simulated patients may be an essential tool for aiding the 

development of diagnostic competence in a risk-free environment. However, further 

research is needed in order to know which simulation techniques are most effective for 

this purpose. 

 

However, Marcum (2012) points out that repeated exposure to various illnesses, of itself 

is not sufficient to develop diagnostic competence (Marcum, 2012). In order for expertise 

to develop, individuals need to make use of their metacognitive feedback. Metacognitive 

feedback in diagnostic reasoning refers to the clinician’s inward reflection, by which 

they can become conscious of their own reasoning processes, become aware of their own 

mistakes, and can identify areas of improvement. This way, a clinical encounter changes 

from being a passive situation into becoming a mindful experience that is consolidated 

and evaluated, which in turn will guide and correct future diagnostic reasoning behaviour 

(Marcum, 2012). 

 

Similarly, Ericsson et al. (1993) previously argued that repeated practice itself does not 

automatically transform into expertise, stressing the importance of ‘deliberate practice’ as 

the cornerstone of developing expertise (Ericsson et al., 1993). Deliberate practice is a 

purposeful activity aimed at optimal learning and development of expertise in a certain 

field. The characteristics of deliberate practice involve motivation, repeated task 

performance, immediate feedback, and a set of carefully designed tasks that take into 

consideration pre-existing knowledge and level of experience of the learner (Ericsson et 

al., 1993). 

 

To sum up, in order to effectively teach diagnostic reasoning skills, students need to be 

aware of the different reasoning strategies and the associated biases, they need experience 

guided by the principles of deliberate practice and feedback, and they need to use 

metacognitive reflection in order to optimize their learning gains. Classroom-based 

teaching is suitable for teaching the theoretical models of diagnostic reasoning, cognitive 

and affective biases and the importance of metacognition. Deliberate practice, feedback 

and reflection can be facilitated through SBME (McGaghie et al., 2010). 
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2 CHAPTER 2 – LITERATURE REVIEW 

2.1 INTRODUCTION 

Chapter 2 presents a review of the literature on the diagnostic skills of senior medical 

students and newly graduated doctors in primary care setting. Previous research on 

diagnostic reasoning has predominantly focused on either the early years of medical 

training or on experts with several years of clinical experience. However, there is a 

scarcity of studies exploring how senior medical students and newly qualified doctors 

solve diagnostic problems. Considering that contextual factors may have a significant 

effect on diagnostic reasoning, the present literature review is limited to a single 

speciality setting, primary care. The primary care setting can be an especially challenging 

environment for medical trainees with limited clinical experience due to the vague and 

non-specific presentation of clinical problems. 

 

The first literature review in this chapter focuses on the diagnostic reasoning skills of 

senior medical students and newly qualified doctors relating to primary care. The 

second literature review focuses on the use of simulation techniques to explore the 

diagnostic skills of senior medical students and newly qualified doctors. The aim of 

these two reviews was to provide a comprehensive overview of the available evidence 

from a wide range of studies, in simulated, real, or experimental settings. The literature 

review provided a summary of the findings and highlighted gaps in the literature to 

provide guidance on further research opportunities in this area. 
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2.2 THE SCOPE OF THE LITERATURE REVIEWS 

The aim of the present literature reviews was to explore the existing literature and 

identify gaps in knowledge to demonstrate how the present research complements and 

builds on existing findings. This type of scoping review aims to pave the way for future 

research (Jesson, Mathenson, Lacey, 2011). 

 

During the literature review process, seven different databases were identified by the 

researcher as relevant for the topic of the reviews. The search terms were kept broad 

enough to capture all potentially relevant literature, but specific enough to keep the 

search manageable within the scope of the study. The search was limited to English 

language articles due to unavailability of translation services within the scope of the 

present study. 

 

For both reviews, the following inclusion criteria was applied: 

(a) involves relevant, primary data collection, 

(b) focuses on primary care setting or primary care problems, 

(c) involves an element of diagnostic skills, and 

(d) the main purpose of the study is not the evaluation of an instrument or assessment 

tool. 

 

Besides the literature review, the researcher attended relevant medical education 

conferences during the time of the project to keep informed about relevant research 

projects taking place in the UK. The researcher has also attended the most recent 

conference held by the UK Clinical Reasoning in Medical Education Group (CReME) 

to be informed about recent research endeavours within the UK in the field of clinical 

reasoning. 

 

Attending relevant conferences, together with conducting the scoping review revealed 

that the number of studies in this area was very limited. The use of critical appraisal tools 

for quality control was originally considered for the literature review, however, due to the 

small number of available articles on the topic, inclusion rather than quality control was 

the researcher’s main priority. The small number of relevant articles made it feasible to 

include all of the identified articles in the review without further restrictions based on 

quality. Basic quality control was ensured by only including articles from peer-reviewed 

journals. 
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The literature review has identified that the studies in this area were very diverse in terms 

of research question, methodology, context, and participants. The scarcity and 

methodological heterogeneity of the relevant studies would have made the meta-analysis 

of the findings problematic and would have limited the usefulness of a systematic 

approach. Therefore, a systematic review has not been undertaken, but it was ensured that 

the scoping review was conducted in a transparent way, clearly stating the databases 

involved, search terms used, and inclusion criteria applied. Such literature review 

approach is consistent with the use of qualitative, interpretative paradigms as the one 

adopted in the present study (Jesson, Matheson & Lacey, 2011). 

 

2.3 MEDICAL TRAINEES’ DIAGNOSTIC SKILLS IN PRIMARY CARE 

The aim of the first literature review was to identify existing literature that focused on the 

diagnostic skills of senior medical students and newly qualified doctors relating to clinical 

problems that are relevant to a primary care setting. A literature search was conducted 

using the following search terms: ("medical students" or "medical education" or "medical 

training" or "Foundation doctors" or "Foundation program" or “undergraduate” or 

“postgraduate” or "foundation year") AND ("general practice" or "primary care" or 

"family practice" or "family medicine" or "GP") AND (diagnostic* or "reasoning" or 

"decision making" or "judgement" or "problem solving") (See Table 2). All these key 

words were restricted to abstract level search. Due to the heterogeneity of terms used to 

describe diagnostic reasoning in various articles, the search terms relating to diagnostic 

reasoning predominantly involved broad cognitive terms. The ProQuest and EBSCOhost 

search engines were used to facilitate the literature review. The databases in the ProQuest 

search included MEDLINE, PsycARTICLES, and ProQuest Dissertations & Theses 

Global. The databases involved in the EBSCOhost literature search were the PsyINFO, 

Cumulative Index to Nursing and Allied Health Literature, Educational Resources 

Information Center, and the British Education Index. 

 

Table 2: Literature review key words focusing on the diagnostic skills of senior medical 

students and newly qualified doctors relating to clinical problems that are relevant to a 

primary care setting 
primary care OR AND medical students OR AND diagnostic* OR 
general practice OR  medical education OR  reasoning OR 

GP  medical training OR 

Foundation doctors OR 

Foundation program 

 decision making OR 

judgement OR 

problem solving 

  OR undergraduate OR 

postgraduate OR 

foundation year 

  

 



56 

 

The initial ProQuest search identified 498 articles. From these, 360 were peer-reviewed, 

English language articles published between 1975 and 2018. The EBSCOhost search 

initially identified 271 articles, from which 240 were English language, peer-reviewed 

papers, published between 1972 and 2018. The articles from the ProQuest and EBSCO 

search were pooled and 201 duplicates were removed. The remaining 399 articles were 

reviewed on title and abstract level. The inclusion criteria involved studies that (1) 

involved primary data collection, (2) involved participants who were either medial 

trainees within two years before or after their graduation, (3) involved a primary care 

element, (4) involved a diagnostic skill element, and (5) whose main purpose was not the 

evaluation of an intervention or assessment tool. Based on these criteria, 286 articles were 

excluded because they did not involve primary data collection relevant to primary care 

setting involving medical trainees who were within two years pre- or post-graduation. 

Another 44 articles were excluded because they did not involve an element of diagnostic 

skill element, and a further 47 were excluded because their main aim was the evaluation 

of an intervention or assessment tool. The remaining 22 articles were included in the 

review. The screening process is outlined on Figure 5 and the relevant articles are 

summarized in Table 3. 

 

Figure 5: The screening process for the literature review focusing on the diagnostic 

skills of senior medical students and newly qualified doctors 

 

 

 



57 

 

 

  

S
o
u
rc

e
 

S
tu

d
y
 

lo
c
a
ti

o
n

 

S
tu

d
y
 

p
o
p
u
la

ti
o
n

 

M
a
in

 t
h
e
m

e
 

M
a
in

 

m
e
a
s
u
re

 

R
e
le

v
a
n
t 
fi

n
d
in

g
s
 

(R
o
g
o
w

sk
a
-

S
za

d
k
o
w

sk
a
 

a
n
d
 C

h
la

b
ic

z,
 

2
0
1
0
) 

P
o
la

n
d

 
S

e
n
io

r 
m

e
d
ic

a
l 

st
u
d
e
n
ts

 

G
a
p
s 

in
 

m
e
d
ic

a
l 

k
n
o
w

le
d
g
e
 

Q
u
e
st

io
n
n
a
ir

e
 

T
h
e
y
 
fo

u
n
d
 
th

a
t 

se
n
io

r 
m

e
d
ic

a
l 

st
u
d
e
n
ts

 
h
a
v
e
 g

a
p
s 

in
 
th

e
ir
 

k
n
o
w

le
d
g
e
 
re

la
ti
n
g
 

to
 H

IV
/A

ID
S

 
sy

m
p
to

m
s 

th
a
t 

w
o
u
ld

 
p
re

se
n
t 

in
 p

ri
m

a
ry

 
c
a
re

 s
e
tt
in

g
, 

w
h
ic

h
 

p
e
rh

a
p
s 

c
o
n
tr

ib
u
te

 
to

 d
e
la

y
e
d
 

d
ia

g
n
o
si

s.
 

(E
sp

a
ra

z 
e
t 

a
l.
, 

2
0
1
4
) 

U
S

A
 

S
e
n
io

r 
m

e
d
ic

a
l 

st
u
d
e
n
ts

 

G
a
p
s 

in
 

m
e
d
ic

a
l 

k
n
o
w

le
d
g
e
 

S
ta

n
d
a
rd

iz
e
d
, 

1
2
-q

u
e
st

io
n
 

q
u
iz

 

T
h
e
y
 
fo

u
n
d
 
in

su
ff

ic
ie

n
t 

k
n
o
w

le
d
g
e
 
o
f 

fo
u
rt

h
 
y
e
a
r 

m
e
d
ic

a
l 

st
u
d
e
n
ts

 
re

g
a
rd

in
g
 

o
c
u
la

r 
c
o
n
d
it
io

n
s 

in
 p

ri
m

a
ry

 
c
a
re

. 
S

tu
d
e
n
ts

 

sh
o
w

e
d
 e

sp
e
c
ia

ll
y
 

p
o
o
r 

k
n
o
w

le
d
g
e
 
re

la
ti
n
g
 

to
 t

h
e
 m

a
n
a
g
e
m

e
n
t 

o
f 

su
c
h
 
c
o
n
d
it
io

n
s.

 

(S
h
a
h
, 

2
0
0
1
) 

U
K

 
S

e
n
io

r 

m
e
d
ic

a
l 

st
u
d
e
n
ts

 

G
a
p
s 

in
 

m
e
d
ic

a
l 

k
n
o
w

le
d
g
e
 

1
0
-i

te
m

 

q
u
e
st

io
n
n
a
ir

e
 

T
h
e
y
 
fo

u
n
d
 
th

a
t 

fo
u
rt

h
 
y
e
a
r 

m
e
d
ic

a
l 

st
u
d
e
n
ts

 
la

c
k
 k

n
o
w

le
d
g
e
 

a
b
o
u
t 

th
e
 p

o
ss

ib
le

 
c
a
u
se

s,
 p

ro
g
n
o
si

s,
 

tr
e
a
tm

e
n
t 

a
n
d
 I

Q
 p

ro
fi
le

 
re

la
ti
n
g
 

to
 a

u
ti
sm

. 
T

h
e
re

fo
re

, 
it
 i

s 
su

g
g
e
st

e
d
 
th

a
t 

fu
rt

h
e
r 

tr
a
in

in
g
 

a
b
o
u
t 

a
u
ti
sm

 
is

 n
e
c
e
ss

a
ry

 
in

 
o
rd

e
r 

to
 f

a
c
il
it
a
te

 
th

e
 d

ia
g
n
o
s
is

 
a
n
d
 

m
a
n
a
g
e
m

e
n
t 

o
f 

a
u
ti
sm

 
in

 p
ri

m
a
ry

 
c
a
re

. 

(M
a
n
n
 
e
t 
a
l.
, 

2
0
1
7
) 

C
a
n
a
d
a
 

P
o
st

g
ra

d
u
a
te

 
m

e
d
ic

a
l 

tr
a
in

e
e
s 

G
a
p
s 

in
 

m
e
d
ic

a
l 

k
n
o
w

le
d
g
e
 

E
-m

a
il 

su
rv

e
y
 

T
h
e
y
 
fo

u
n
d
 
th

a
t 

th
e
re

 a
re

 g
a
p
s 

in
 
k
n
o
w

le
d
g
e
 
a
b
o
u
t 

c
o
n
c
u
ss

io
n
 

d
ia

g
n
o
si

s 
a
n
d
 m

a
n
a
g
e
m

e
n
t 

a
m

o
n
g
 
fa

m
il
y
 

m
e
d
ic

in
e
 

re
si

d
e
n
ts

. 

(P
a
ra

d
a
 e

t 
a
l.
, 

2
0
0
5
) 

U
S

A
 

S
e
n
io

r 
m

e
d
ic

a
l 

st
u
d
e
n
ts

 
a
n
d
 

p
o
st

g
ra

d
u
a
te

 
m

e
d
ic

a
l 

tr
a
in

e
e
s 

G
a
p
s 

in
 

m
e
d
ic

a
l 

k
n
o
w

le
d
g
e
 

S
e
lf
-

a
d
m

in
is

te
re

d
 

k
n
o
w

le
d
g
e
 

su
rv

e
y
 

T
h
e
y
 
fo

u
n
d
 
th

a
t 

b
o
th

 s
e
n
io

r 
m

e
d
ic

a
l 

st
u
d
e
n
ts

 
a
n
d
 r

e
si

d
e
n
ts

 
la

c
k
 

k
e
y
 b

lo
o
d
 c

u
lt
u
re

 
re

la
te

d
 
k
n
o
w

le
d
g
e
. 

T
h
is

 
w

a
s 

im
p
o
rt

a
n
t,
 

b
e
c
a
u
se

 w
h
e
n
 l

o
o
k
in

g
 

a
t 

m
e
d
ic

a
l 

tr
a
in

e
e
s 

a
t 

v
a
ri
o
u
s 

tr
a
in

in
g
 

le
v
e
l,
 
th

e
se

 t
w

o
 g

ro
u
p
s 

w
e
re

 m
o
st

 l
ik

e
ly

 
to

 o
rd

e
r 

su
c
h
 t

e
st

s 
d
u
ri
n
g
 

th
e
 d

ia
g
n
o
st

ic
 

p
ro

c
e
ss

, 
su

g
g
e
st

in
g
 

th
a
t 

th
e
re

 i
s 

a
 s

tr
o
n
g
 

n
e
e
d
 t

o
 i
m

p
ro

v
e
 
th

e
ir
 
k
n
o
w

le
d
g
e
 

b
a
se

 f
o
r 

u
si

n
g
 
su

c
h
 
d
ia

g
n
o
st

ic
 

te
st

s.
 

(C
a
rl
so

n
 
a
n
d
 

D
a
c
h
s,

 2
0
1
5
) 

U
S

A
 

P
o
st

g
ra

d
u
a
te

 

m
e
d
ic

a
l 

tr
a
in

e
e
s 

C
o
st

 

a
w

a
re

n
e
ss

 

S
u
rv

e
y
 

T
h
e
y
 
fo

u
n
d
 
th

a
t 

fa
m

il
y
 

m
e
d
ic

in
e
 

re
si

d
e
n
ts

 
re

m
a
in

 
la

rg
e
ly

 

u
n
a
w

a
re

 
o
f 

th
e
 h

o
sp

it
a
l 

c
h
a
rg

e
s 

a
ss

o
c
ia

te
d
 w

it
h
 
c
o
m

m
o
n
 

d
ia

g
n
o
st

ic
 

la
b
o
ra

to
ry

 
a
n
d
 r

a
d
io

lo
g
y
 

te
st

s.
 

 
 

T
a
b
le

 3
: 

T
h
e 

su
m

m
a
ry

 o
f 

a
rt

ic
le

s 
in

ve
st

ig
a
ti

n
g
 t

h
e 

d
ia

g
n
o
st

ic
 p

er
fo

rm
a
n
ce

 o
f 

se
n
io

r 
m

ed
ic

a
l 

st
u
d
en

ts
 a

n
d
 n

ew
ly

 q
u
a
li

fi
ed

 d
o
ct

o
rs

  



58 

 

 

S
o

u
rc

e
 

S
tu

d
y

 

lo
ca

ti
o

n
 

S
tu

d
y

 

p
o

p
u
la

ti
o

n
 

M
a

in
 t

h
e
m

e
 

M
a

in
 

m
e
a

su
re

 

R
e
le

v
a

n
t 
fi

n
d
in

g
s
 

(B
o

rn
st

ei
n 

et
 

al
.,

 1
9

9
9

) 

U
S

A
 

P
o

st
gr

ad
ua

te
 

m
ed

ic
al

 
tr

ai
ne

es
 

C
o

st
 

aw
ar

en
es

s 

S
ur

ve
y 

T
he

y 
fo

un
d

 t
ha

t 
re

si
d

en
ts

 
w

er
e 

no
t 

in
fl
ue

nc
ed

 
b

y 
th

e 
am

o
un

t 
o

f 

tim
e 

an
d

 m
o

ne
y 

al
re

ad
y 

in
ve

st
ed

 
in

 t
he

 p
at

ie
nt

’s
 
tr

ea
tm

en
t 

w
he

n 
m

ak
in

g 
d

ec
is

io
ns

 
ab

o
ut

 t
he

ir
 f

ut
ur

e 
m

an
ag

em
e
n

t 
p

la
n.

 

 

(W
al

zm
a
n 

et
 

al
.,

 2
0

1
5

) 
U

K
 

P
o

st
gr

ad
ua

te
 

m
ed

ic
al

 
tr

ai
ne

es
 

T
he

 
in

fl
ue

nc
e 

o
f 

ge
ne

ra
l 

p
ra

ct
ic

e 
p

la
ce

m
en

t 

o
n 

d
ia

gn
o

st
ic

 
sk

ill
s 

Q
ue

st
io

nn
a
ir

e 
T

he
y 

fo
un

d
 t

ha
t 

ac
co

rd
in

g 
to

 F
o

un
d

at
io

n 
Y

ea
r 

2
 p

ar
tic

ip
an

ts
, 

th
ei

r 
ge

ne
ra

l 
p

ra
ct

ic
e 

p
la

ce
m

en
t 

im
p

ro
ve

d
 
th

ei
r 

cl
in

ic
a
l 

d
ec

is
io

n-
m

ak
in

g 
sk

ill
s.

 

(L
lo

yd
 
an

d
 

R
o

se
nt

ha
l, 

1
9
9
2
) 

U
K

 
S

en
io

r 

m
ed

ic
al

 
st

ud
en

ts
 

T
he

 

in
fl
ue

nc
e 

o
f 

ge
ne

ra
l 

p
ra

ct
ic

e 
p

la
ce

m
en

t 
o

n 

d
ia

gn
o

st
ic

 
sk

ill
s 

Q
ue

st
io

nn
a
ir

e 
T

he
y 

fo
un

d
 t

ha
t 

fo
ur

th
 
ye

ar
 m

ed
ic

al
 

st
ud

en
ts

 h
av

e 
p

o
si

tiv
e 

p
er

ce
p

tio
ns

 
ab

o
ut

 t
he

ir
 
ge

ne
ra

l 
p

ra
ct

ic
e 

p
la

ce
m

en
ts

. 
 S

tu
d

en
ts

 
st

at
ed

 t
ha

t 
th

e 
ar

ea
s 

th
ey

 g
ai

ne
d

 
m

o
st

 d
ur

in
g 

th
ei

r 
ge

ne
ra

l 

p
ra

ct
ic

e 
p

la
ce

m
en

ts
 

w
er

e 
d

ia
gn

o
st

ic
 

d
ec

is
io

n-
m

ak
in

g 
sk

ill
s 

an
d

 
un

d
er

st
an

d
in

g 
th

e 
p

sy
ch

o
lo

g
ic

a
l 

an
d

 s
o

ci
al

 
as

p
ec

ts
 o

f 
ill

ne
ss

. 

(S
ch

w
ie

b
er

t 

et
 a

l.,
 2

0
0
9

) 

U
S

A
 

S
en

io
r 

m
ed

ic
al

 
st

ud
en

ts
 

T
he

 

in
fl
ue

nc
e 

o
f 

ge
ne

ra
l 

p
ra

ct
ic

e 

p
la

ce
m

en
t 

o
n 

d
ia

gn
o

st
ic

 
sk

ill
s 

N
ar

ra
tiv

e 

fe
ed

b
ac

k
 

up
o

n 
co

m
p

le
tio

n 
o

f 

th
ei

r 
co

m
p

ul
so

ry
 

fa
m

il
y 

cl
er

k
sh

ip
 

p
la

ce
m

en
ts

 

T
he

y 
fo

un
d

 t
ha

t 
st

ud
en

ts
 
th

o
ug

ht
 

th
ei

r 
fa

m
il
y 

m
ed

ic
in

e 

p
la

ce
m

en
ts

 
he

lp
ed

 t
he

m
 d

ev
el

o
p

 b
et

te
r 

sk
ill

s 
at

 c
lin

ic
a
l 

d
ec

is
io

n 
m

ak
in

g,
 

d
iff

er
e
nt

ia
l 

d
ia

gn
o

se
s 

an
d

 f
o

cu
se

d
 p

at
ie

nt
 
ev

al
ua

tio
n.

 



59 

 

 

S
o

u
rc

e
 

S
tu

d
y

 

lo
ca

ti
o

n
 

S
tu

d
y

 

p
o

p
u
la

ti
o

n
 

M
a

in
 t

h
e
m

e
 

M
a

in
 

m
e
a

su
re

 

R
e
le

v
a

n
t 
fi

n
d
in

g
s 

(R
am

an
ay

ak
e 

et
 a

l.,
 2

0
1
5

) 

S
ri
 L

an
k

a 
S

en
io

r 

m
ed

ic
al

 
st

ud
en

ts
 

T
he

 

in
fl
ue

nc
e 

o
f 

ge
ne

ra
l 

p
ra

ct
ic

e 
p

la
ce

m
en

t 
o

n 

d
ia

gn
o

st
ic

 
sk

ill
s 

Q
ue

st
io

nn
a
ir

e 
T

he
y 

fo
un

d
 t

ha
t 

ac
co

rd
in

g 
to

 s
en

io
r 

m
ed

ic
al

 
st

ud
en

ts
’ 

ex
p

er
ie

nc
es

, 
fa

m
ily

 
m

ed
ic

in
e 

p
la

ce
m

en
t 

he
lp

 t
he

m
 i

m
p

ro
ve

 
th

ei
r 

p
ro

b
le

m
-s

o
lv

in
g 

sk
ill

s,
 

an
al

yt
ic

 
th

in
k

in
g 

sk
ill

s,
 
an

d
 h

is
to

ry
 

ta
k

in
g 

sk
ill

s.
 

(S
ve

nb
er

g 
et

 

al
.,

 2
0

0
7

) 

S
w

ed
en

 
S

en
io

r 

m
ed

ic
al

 
st

ud
en

ts
 

P
er

ce
p

tio
ns

 

an
d

 
ex

p
er

ie
nc

es
 

o
f 

p
ri
m

ar
y 

ca
re

 
co

ns
ul

ta
ti
o

ns
 

S
tu

d
en

ts
’ 

re
fle

ct
iv

e 
co

m
m

en
ta

ri
es

 
o
f 

a 

m
em

o
ra

b
le

 
ge

ne
ra

l 

p
ra

ct
ic

e 
co

ns
ul

ta
ti
o

ns
 

T
he

y 
fo

un
d

 t
ha

t 
st

ud
en

ts
 
re

al
iz

ed
 
th

at
 o

ft
en

 t
he

 p
re

se
nt

in
g 

co
m

p
la

in
t 

o
f 

th
e 

p
at

ie
nt

 i
s 

no
t 

th
e 

re
al

 r
ea

so
n 

fo
r 

th
ei

r 
G

P
 v

is
it 

an
d

 t
he

re
fo

re
 
it 

is
 i
m

p
o

rt
an

t 
to

 e
xp

lo
re

 t
he

ir
 b

ac
k

gr
o

un
d

. 
S

tu
d

en
ts

 s
ho

w
ed

 a
n 

un
d

er
st

an
d

in
g 

th
at

 c
lin

ic
a
l 

ca
se

s 
ar

e 
o

ft
en

 

co
m

p
le

x 
an

d
 i
nv

o
lv

e 
a 

le
ve

l 
o

f 
un

ce
rt

ai
n

ty
. 

T
he

y 
sh

o
w

ed
 

em
er

gi
n

g 
aw

ar
en

es
s 

to
 k

ee
p

 a
n 

o
p

en
 m

in
d

 
an

d
 n

o
t 

tr
y 

to
 

w
ith

ho
ld

 
ju

m
p

in
g 

to
 d

ia
gn

o
st

ic
 

id
ea

s 
to

o
 s

o
o

n.
 F

in
al

ly
, 

th
ey

 
fo

un
d

 t
he

ir
 
su

p
er

vi
so

rs
 

to
 b

e 
im

p
o

rt
an

t 
ro

le
-m

o
d

el
s 

d
ur

in
g 

th
is

 
st

ag
e 

o
f 

th
ei

r 
tr

ai
ni

n
g.

 

(H
af

fl
in

g 
et

 

al
.,

 2
0

1
0

) 

S
w

ed
en

 
S

en
io

r 

m
ed

ic
al

 
st

ud
en

ts
 

P
er

ce
p

tio
ns

 

an
d

 
ex

p
er

ie
nc

es
 

o
f 

p
ri
m

ar
y 

ca
re

 
co

ns
ul

ta
ti
o

ns
 

S
tu

d
en

ts
’ 

p
o

rt
fo

lio
 

re
fle

ct
io

n
s 

o
f 

th
ei

r 
ge

ne
ra

l 
p

ra
ct

ic
e 

p
la

ce
m

en
ts

 

T
he

y 
fo

un
d

 t
ha

t 
st

ud
en

ts
 
o

ft
en

 s
tr

ug
gl

e 
w

ith
 
tim

e 
m

an
ag

em
e
n

t 

an
d

 c
lin

ic
a
l 

re
as

o
ni

ng
 

in
 p

ri
m

ar
y 

ca
re

 c
o

ns
ul

ta
ti
o

n
s.

 
T

he
y 

fo
un

d
 

it 
d

iff
ic

u
lt 

to
 t

ra
ns

la
te

 
th

ei
r 

th
eo

re
tic

a
l 

sk
ill

s 
in

to
 c

lin
ic

a
l 

p
ra

ct
ic

e 

an
d

 t
o

 a
p

p
ly

 t
he

ir
 k

no
w

le
d

ge
 

b
as

e 
fo

r 
no

n-
sp

ec
if
ic

 
co

m
p

la
in

ts
 

p
re

se
nt

ed
 i

n 
p

ri
m

ar
y 

ca
re

. 
S

o
m

e 
st

ud
en

ts
 d

o
ub

te
d

 t
he

ir
 

k
no

w
le

d
ge

 
b

as
e,

 f
in

d
in

g 
it 

d
iff

ic
u

lt
 

to
 c

o
m

e 
up

 w
ith

 d
iff

er
e
nt

ia
ls

, 

an
d

 m
an

y 
la

ck
ed

 k
no

w
le

d
ge

 
fo

r 
fo

rm
u

la
ti

n
g 

m
an

ag
em

e
n

t 
p

la
ns

. 
 

S
o

m
e 

st
ud

en
ts

 
al

so
 i

d
en

ti
fi
ed

 
co

m
m

un
ic

at
io

n 
sk

ill
s 

as
 a

n 
ar

ea
 

th
ey

 n
ee

d
 t

o
 im

p
ro

ve
. 

S
tu

d
en

ts
 r

ec
o

gn
iz

ed
 

th
e 

im
p

o
rt

a
nc

e 
o

f 
ac

tiv
e 

lis
te

n
in

g 
an

d
 r

ap
p

o
rt

 b
ui

ld
in

g,
 

an
d

 t
he

y 
re

fle
ct

ed
 
o

n 
th

ei
r 

im
p

ro
ve

d
 
ab

ili
ty

 
to

 a
d

d
re

ss
 s

en
si

ti
ve

 
is

su
es

 a
s 

a 
si

gn
 
o

f 
th

ei
r 

p
ro

fe
ss

io
na

l 
d

ev
el

o
p

m
en

t.
 



60 

 

 

S
o

u
rc

e
 

S
tu

d
y

 

lo
ca

ti
o

n
 

S
tu

d
y

 

p
o

p
u
la

ti
o

n
 

M
a

in
 t

h
e
m

e
 

M
a

in
 

m
e
a

su
re

 

R
e
le

v
a

n
t 
fi

n
d
in

g
s
 

(K
le

m
en

c-

K
et

is
 a

nd
 

K
er

sn
ik

, 

2
0
1
4
) 

S
lo

ve
ni

a 
S

en
io

r 

m
ed

ic
al

 
st

ud
en

ts
 

S
tr

en
gt

h 
an

d
 

w
ea

k
ne

ss
es

 
o

f 

co
ns

ul
ta

ti
o

n 
sk

ill
s 

S
co

re
s 

b
as

ed
 

o
n 

th
e 

w
ri
tt
en

 
re

p
o

rt
s 

o
f 

so
lv

in
g 

vi
rt

ua
l 

ca
se

s.
 

T
he

y 
fo

un
d

 t
ha

t 
fo

ur
th

 
ye

ar
 m

ed
ic

al
 

st
ud

en
ts

 w
er

e 
go

o
d
 a

t 
th

e 

in
it
ia

l 
as

se
ss

m
en

t 
o

f 
th

e 
co

m
p

la
in

ts
, 

b
ut

 l
es

s 
co

m
p

et
en

t 
w

ith
 

re
ga

rd
s 

to
 p

at
ie

nt
 e

d
uc

at
io

n 
an

d
 p

at
ie

nt
 
in

vo
lv

e
m

e
nt

. 

(P
et

ek
 S

te
r 

et
 

al
.,

 2
0

1
4

) 
S

lo
ve

ni
a 

S
en

io
r 

m
ed

ic
al

 

st
ud

en
ts

 

S
tr

en
gt

h 
an

d
 

w
ea

k
ne

ss
es

 

o
f 

co
ns

ul
ta

ti
o

n 

sk
ill

s 

Q
ue

st
io

nn
a
ir

e 
T

he
y 

fo
un

d
 t

ha
t 

w
hi

le
 

fin
al

 
ye

ar
 m

ed
ic

al
 
st

ud
en

ts
 
w

er
e 

aw
ar

e 
o

f 
th

e 
p

at
ie

nt
-c

en
tr

ed
, 

ho
lis

ti
c 

m
an

ag
em

e
nt

 
ap

p
ro

ac
h 

in
 p

ri
m

ar
y 

ca
re

, 
th

ey
 n

ee
d

 f
ur

th
er

 
tr

ai
ni

n
g 

in
 p

ro
b

le
m

-s
o

lv
in

g 
sk

ill
s 

an
d

 
d

ec
is

io
n-

m
ak

in
g 

p
ro

ce
ss

es
 t

ha
t 

ar
e 

ch
ar

ac
te

ri
st

ic
s 

o
f 

p
ri
m

ar
y 

ca
re

 p
hy

si
ci

a
ns

. 

(H
as

tin
gs

 
et

 
al

.,
 2

0
0
6

) 
U

K
 

S
en

io
r 

m
ed

ic
al

 
st

ud
en

ts
 

S
tr

en
gt

h 
an

d
 

w
ea

k
ne

ss
es

 
o

f 

co
ns

ul
ta

ti
o

n 
sk

ill
s 

O
b

se
rv

in
g 

m
ed

ic
al

 
st

ud
en

ts
 

d
ur

in
g 

ge
ne

ra
l 

p
ra

ct
ic

e 
co

ns
ul

ta
ti
o

ns
 

an
d

 j
ud

gi
n

g 

th
ei

r 
p

er
fo

rm
an

ce
 

ag
ai

ns
t 

a 
m

o
d

if
ie

d
 

ve
rs

io
n 

o
f 

th
e 

L
ei

ce
st

er
 

A
ss

es
sm

en
t 

P
ac

k
ag

e 
b

y 
tw

o
 a

ss
es

so
rs

 

T
he

y 
fo

un
d

 h
ig

h 
le

ve
l 

o
f 

he
te

ro
ge

ne
it
y 

in
 f

in
al

 
ye

ar
 m

ed
ic

al
 

st
ud

en
ts

’ 
co

ns
ul

ta
ti
o

ns
 

sk
ill

s.
 

T
he

y 
id

en
ti
fi
ed

 
se

ve
ra

l 
st

re
ng

th
s 

an
d

 w
ea

k
ne

ss
es

 r
el

at
in

g 
to

 p
ri
m

ar
y 

ca
re

 c
o

ns
ul

ta
ti

o
ns

 
sk

ill
s.

 

T
he

y 
fo

un
d

 t
ha

t 
th

e 
m

o
st

 f
re

q
ue

nt
ly

 
id

en
ti
fi
ed

 
st

re
ng

th
s 

w
er

e 
re

la
te

d
 t

o
 in

te
rp

er
so

na
l 

sk
ill

s,
 
w

hi
le

 
th

e 
m

o
st

 f
re

q
ue

nt
ly

 

id
en

ti
fi
ed

 
w

ea
k

ne
ss

es
 w

er
e 

re
la

te
d

 t
o

 c
lin

ic
a
l 

p
ro

b
le

m
-s

o
lv

in
g.

 

 



61 

 

 

S
o
u
rc

e
 

S
tu

d
y
 

lo
ca

ti
o
n

 

S
tu

d
y
 

p
o
p
u
la

ti
o
n

 

M
a
in

 t
h
e
m

e
 

M
a
in

 

m
e
a
su

re
 

R
e
le

v
a
n
t 
fi

n
d
in

g
s
 

(L
id

d
el

l 
an

d
 

K
o
ri
ts

as
, 

2
0
0
4
) 

A
us

tr
al

ia
 

S
en

io
r 

m
ed

ic
al

 
st

ud
en

ts
 

F
ac

to
rs

 

in
fl
ue

nc
in

g 
d
ia

gn
o
st

ic
 

p
er

fo
rm

an
ce

 

Q
ue

st
io

nn
a
ir

e 

an
d
 O

S
C

E
 

sc
o
re

s 

T
he

y 
fo

un
d
 s

ig
ni

fi
ca

n
t 

d
iff

er
en

ce
s 

in
 p

er
fo

rm
an

ce
, 

w
ith

 
st

ud
en

ts
 

o
f 

N
o
n-

W
es

te
rn

 e
th

ni
c 

b
ac

k
gr

o
un

d
 p

er
fo

rm
in

g 
co

ns
is

te
nt

ly
 

p
o
o
re

r 
in

 a
ll 

as
se

ss
m

en
t 

p
ar

am
et

er
s 

th
an

 W
es

te
rn

 b
o
rn

 s
tu

d
en

ts
. 

(V
aj

er
 e

t 
al

.,
 

2
0
1
0
) 

H
un

ga
ry

 
an

d
 

S
w

itz
er

la
nd

 

S
en

io
r 

m
ed

ic
al

 
st

ud
en

ts
 

E
st

im
at

es
 

an
d
 c

er
ta

in
ty

 
ju

d
ge

m
en

t 

Q
ue

st
io

nn
a
ir

e 
T

he
y 

fo
un

d
 t

ha
t 

m
ed

ic
al

 
st

ud
en

ts
 a

nd
 r

es
id

en
ts

 e
st

im
at

e 
C

O
P

D
 

ri
sk

 a
nd

 c
o
ng

es
tiv

e 
he

ar
t 

d
is

ea
se

 r
is

k
 l

o
w

er
 t

ha
n 

ex
p
er

ts
. 

(D
o
ry

 e
t 

al
.,
 

2
0
1
0
a)

 

B
el

gi
u
m

 
P

o
st

gr
ad

ua
te

 

m
ed

ic
al

 
tr

ai
ne

es
 

E
st

im
at

es
 

an
d
 c

er
ta

in
ty

 
ju

d
ge

m
en

t 

W
ri
tt
en

 

m
ul

ti
p

le
 

ch
o
ic

e 

q
ue

st
io

n 
te

st
, 

w
he

re
 e

ac
h 

an
sw

er
 w

as
 

fo
llo

w
ed

 
b
y 

a 
d
eg

re
e 

o
f 

ce
rt

ai
nt

y 
ju

d
ge

m
en

t 

T
he

y 
fo

un
d
 t

ha
t 

a 
si

xt
h 

o
f 

p
ar

tic
ip

an
ts

 
sh

o
w

ed
 s

ig
ns

 
o
f 

ha
za

rd
o
us

 
ig

no
ra

nc
e,

 
w

hi
ch

 
m

ea
nt

 t
he

y 
ga

ve
 t

he
 w

ro
ng

 a
ns

w
er

 
fo

r 
th

e 
M

C
Q

 t
es

ts
 a

nd
 r

at
in

g 
th

at
 a

ns
w

er
 w

ith
 h

ig
h 

le
ve

l 
o
f 

ce
rt

ai
nt

y.
 

(L
eb

la
nc

 
et

 

al
.,
 2

0
0
2
) 

C
an

ad
a 

P
o
st

gr
ad

ua
te

 

m
ed

ic
al

 
tr

ai
ne

es
 

D
ir
ec

tio
n 

o
f 

th
e 

re
as

o
ni

ng
 

p
ro

ce
ss

 

P
ar

tic
ip

an
ts

 

w
er

e 
as

k
ed

 t
o
 

id
en

ti
fy

 
cl

in
ic

a
ll

y 

re
le

va
nt

 
fe

at
ur

es
 
in

 
w

ri
tt
en

 
ca

se
 

hi
st

o
ry

 
an

d
 

ju
d
ge

 t
he

 

p
la

us
ib

il
it

y 
o
f 

th
e 

te
nt

at
iv

e 
d
ia

gn
o
si

s 

T
he

y 
fo

un
d
 t

ha
t 

se
co

nd
 y

ea
r 

m
ed

ic
al

 
st

ud
en

ts
 a

nd
 r

es
id

en
ts

 w
er

e 

eq
ua

lly
 

su
sc

ep
tib

le
 

to
 t

he
 b

ia
si

n
g 

ef
fe

ct
 o

f 
a 

su
gg

es
te

d
 

d
ia

gn
o
st

ic
 

hy
p
o
th

es
is

, 
w

hi
ch

 
se

em
 t

o
 i
nd

ic
at

e 
th

at
 b

o
th

 g
ro

up
s 

re
ly

 o
n 

b
ac

k
w

ar
d
 r

ea
so

ni
ng

 
st

ra
te

gi
es

. 
T

he
y 

ex
p
la

in
ed

 
th

at
 i

f 
re

si
d
en

ts
 

w
er

e 
us

in
g 

m
o
re

 f
o
rw

ar
d
 r

ea
so

ni
n
g 

th
an

 s
tu

d
en

ts
, 

th
en

 t
he

y 
sh

o
ul

d
 
ha

ve
 n

o
t 

b
ee

n 
in

fl
ue

nc
ed

 
b
y 

th
e 

b
ia

si
ng

 
ef

fe
ct

s 
o
f 

th
e 

hy
p
o
th

es
iz

ed
 

d
ia

gn
o
si

s.
 



62 

 

 

S
o

u
rc

e
 

S
tu

d
y

 

lo
ca

ti
o

n
 

S
tu

d
y

 

p
o

p
u
la

ti
o

n
 

M
a

in
 t

h
e
m

e
 

M
a

in
 

m
e
a

su
re

 

R
e
le

v
a

n
t 
fi

n
d
in

g
s
 

(D
o

ry
 e

t 
al

.,
 

2
0
1
0
b
) 

N
et

he
rl
an

d
s 

P
o

st
gr

ad
ua

te
 

m
ed

ic
al

 
tr

ai
ne

es
 

K
no

w
le

d
ge

 

co
nt

en
t 

an
d

 
d

ia
gn

o
st

ic
 

p
er

fo
rm

an
ce

 

W
ri
tt
en

 
te

st
s 

co
nt

ai
n

in
g 

E
xt

en
d

ed
-

m
at

ch
in

g 
ite

m
s 

(E
M

Is
),

 
w

he
re

 i
te

m
s 

ar
e 

gr
o

up
ed

 
b

y 
to

p
ic

 

T
he

y 
fo

un
d

 t
ha

t 
th

e 
va

ri
an

ce
 
in

 t
es

t 
p

er
fo

rm
an

ce
 

re
la

tin
g 

to
 t

o
p

ic
 

w
as

 s
m

al
le

r 
th

an
 t

he
 v

ar
ia

nc
e 

re
la

te
d

 t
o

 s
p

ec
ifi

c 
ite

m
s,

 
w

hi
ch

 
su

gg
es

ts
 
th

at
 t

ha
t 

ca
se

-r
el

at
ed

 k
no

w
le

d
ge

 
d

o
es

 n
o

t 
se

em
 t

o
 b

e 

th
e 

d
et

er
m

in
in

g 
fa

ct
o

r 
fo

r 
d

ia
gn

o
st

ic
 

su
cc

es
s.

 T
he

ir
 f

in
d

in
gs

 
su

gg
es

t 
th

at
 t

he
 s

tr
uc

tu
re

 
o

f 
k

no
w

le
d

ge
 
an

d
 r

ea
so

ni
n

g 
st

ra
te

gi
es

, 
es

p
ec

ia
lly

 
p

at
te

rn
 r

ec
o

gn
it
io

n 
se

em
 t

o
 b

e 
th

e 
m

o
st

 r
el

ev
an

t 

fa
ct

o
rs

. 

(B
ei

se
ck

er
 e

t 

al
.,

 1
9

9
6

) 

U
S

A
 

S
en

io
r 

m
ed

ic
al

 
st

ud
en

ts
 

S
ha

re
d

 

d
ec

is
io

n 
m

ak
in

g 

M
ea

su
ri
ng

 

p
ar

tic
ip

an
ts

’ 
at

tit
ud

es
 

ab
o

ut
 

in
vo

lv
in

g 
ei

th
er

 a
 2

5
-

ye
ar

-o
ld

 o
r 

a 
7
5
-y

ea
r-

o
ld

 
p

at
ie

nt
 
in

 t
he

 

cl
in

ic
a
l 

d
ec

is
io

n-

m
ak

in
g 

b
y 

us
in

g 
th

e 
B

ei
se

ck
er

 

L
o

cu
s 

o
f 

A
ut

ho
ri
ty

: 

G
er

ia
tr

ic
s 

S
ca

le
  

 

T
he

y 
fo

un
d

 t
ha

t 
as

 m
ed

ic
al

 
tr

ai
ni

n
g 

in
cr

ea
se

d
 b

ey
o

nd
 m

ed
ic

al
 

sc
ho

o
l, 

p
ar

tic
ip

an
ts

 
w

er
e 

m
o

re
 l
ik

el
y 

to
 le

an
 t

o
w

ar
d

s 
a 

p
hy

si
ci

a
n-

o
n

ly
 

d
ec

is
io

n 
m

ak
in

g.
 

T
he

y 
al

so
 f

o
un

d
 
th

at
 i

n 
ca

se
 o

f 
o

ld
er

 p
at

ie
nt

s,
 
re

si
d

en
ts

 
w

er
e 

m
o

st
 l

ik
el

y 
to

 c
o

ns
id

er
 t

he
 o

ld
er

 

p
at

ie
nt

s’
 
o

p
in

io
ns

, 
w

hi
le

 
ex

p
er

ts
 w

er
e 

le
as

t 
lik

el
y 

to
 d

o
 s

o
. 

F
in

al
ly

, 
th

ey
 f

o
un

d
 t

ha
t 

fe
m

al
e 

p
ar

tic
ip

an
ts

 
w

er
e 

m
o

re
 l

ik
el

y 
to

 

co
ns

id
er

 p
at

ie
nt

 
in

p
ut

 
th

an
 m

al
e 

p
ar

tic
ip

an
ts

. 

 



63 

 

 

From the selected 22 articles, 14 involved senior medical students as participants, 7 

involved newly qualified doctors, and 1 involved both. Twelve of the studies described 

their main outcome measure as a questionnaire or survey, 1 involved OSCE scores as 

performance measure, 4 involved problem-solving exercises based on written scenarios, 1 

involved problem-solving based on virtual cases, 3 involved written reflective portfolios 

based on students’ real consultations during their general practice placements, and 1 

involved the observation of real general practice consultations assessed against an 

assessment instrument. From the 22 studies identified in this review, 6 studies were from 

the USA, 4 from the UK, 2 from Canada, 2 from Sweden, 2 from Slovenia, 1 from 

Australia, 1 from Belgium, 1 from Poland, 1 from the Netherlands, 1 from Sri Lanka, 1 

from Switzerland and Hungary. 

The findings of these studies revolved around ten themes: (1) gaps in medical 

knowledge, (2) cost awareness, (3) the influence of general practice placements on 

diagnostic skills, (4) students’ perceptions and experiences of primary care 

consultations, (5) the strength and weaknesses of students’ consultation skills, (6) 

ethnicity influencing diagnostic performance, (7) estimates and certainty judgement, 

(8) direction of the reasoning process, and (9) knowledge content and diagnostic 

performance (10) and shared decision making. 

Three studies found that there were gaps in the medical knowledge of senior medical 

students relating to various topics, which may have a negative influence on their diagnostic 

skills (Shah, 2001, Esparaz et al., 2014, Rogowska-Szadkowska and Chlabicz, 2010). 

These studies involved participants from Poland, the USA and the UK, and they found 

knowledge deficits relating to HIV/AIDS symptoms, ocular conditions, and autism 

respectively. One study found that Canadian postgraduate trainees had gaps in their 

knowledge relating to concussion diagnosis and management (Mann et al., 2017). Finally, 

a study from the USA found that both senior medical students and newly qualified doctors 

have knowledge deficits relating to the use of blood cultures for diagnostic purposes (Shah, 

2001). They also found that these two groups are the most likely to order such tests for 

diagnostic purposes, which highlights the importance of this knowledge deficit. These 

studies all indicate that senior medical students and newly graduated doctors have areas of 

biomedical knowledge deficits that could negatively influence their diagnostic 

performance. 
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Two studies from the USA focused on postgraduate medical trainees’ awareness of the 

cost associated with common diagnostic tests and the influence of already invested 

resources for continued management (Carlson and Dachs, 2015, Bornstein et al., 1999). 

The first study tested family medicine residents’ knowledge about common diagnostic 

laboratory tests and radiology tests in a primary care setting. They found that family 

medicine residents were largely unaware of the hospital charges associated with common 

diagnostic tests. This finding was important due to the increasing pressure towards 

achieving better cost effectiveness in healthcare in the USA. It is suggested that better cost 

awareness relating to routine diagnostic tests could influence the diagnostic approach of 

physicians. The second study looked at whether the amount of resources already invested 

in the diagnosis and management of the patient would influence the decisions regarding the 

future treatment of the same patient. They found that internal medicine and family practice 

residents were not influenced by the amount of time and money already invested in the 

patient’s treatment when making decisions about whether to change their treatment plan. 

This was interpreted in the study as a case of sound clinical reasoning, because residents 

would show willingness to switch treatment even if the initial investment into a previous 

treatment was high. These two studies highlight the importance of being aware of the costs 

associated with diagnostic tests and at the same time the importance of not being directed 

by the costs of treatment options when making clinical decisions about management plans. 

The next theme explored by three of the studies was how learners rated the contribution of 

their primary care placements towards their diagnostic skills. Three studies, one from the 

UK, one from the USA, and one from Sri Lanka, found that senior medical students 

consider their general practice placements to helps improve their diagnostic decision-

making skills, their understanding of the psychological and social aspects of illness, their 

skills relating to differential diagnoses, focused patient evaluation skills, problem solving 

skills, analytic thinking skills, and history taking skills (Lloyd and Rosenthal, 1992, 

Schwiebert et al., 2009, Ramanayake et al., 2015). One UK study involving Foundation 

doctors found that Foundation doctors also consider general practice placements useful 

and they felt these placements improved their clinical decision-making skills (Walzman et 

al., 2015). These studies show that both senior medical students and newly graduates 

trainees value their general practice placements and consider those to have a positive 

effect on their diagnostic skills. 
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Two Swedish studies have looked at senior medical students’ experiences and perceptions 

of their general practice consultations (Svenberg et al., 2007, Haffling et al., 2010). The 

first study was looking at the reflective descriptions of final year medical students of 

memorable general practice consultations (Svenberg et al., 2007). They found that senior 

medical students realized that often the presenting complaint of the patient is not the real 

reason for their GP visit and therefore it is important to explore their background. They 

found that students showed an understanding that clinical cases are often complex and 

involve a level of uncertainty that they will need to learn to deal with. Students showed 

emerging awareness to keep an open mind and try to withhold jumping to diagnostic ideas 

too soon. Finally, students found their supervisors to be important role-models during this 

stage of their training when they are attempting to develop their own consultation style. 

The second Swedish study was also looking at the qualitative analysis of final year 

students’ reflective commentaries upon their general practice consultations (Haffling et al., 

2010). In this study, students described time management as one of the main challenges in 

primary care. Their strategies to deal with this challenge involved setting an agenda for the 

consultation, keeping the consultations on track, even if that means politely disrupting 

talkative patients, and finally using frequent summarizing. They recognized the importance 

of active listening to the patient especially at the start of the consultations, to identify the 

patient’s perspective on their problem and to reach shared understanding with the patient. 

They further emphasized the important of rapport building and reflected on their improved 

ability to address sensitive issues as a sign of their professional development. Some 

students found that they need to further improve their communication skills. Several 

students reported clinical reasoning to be a problematic area for them. They found it 

difficult to translate their theoretical skills into clinical practice and they found it difficult 

to apply their knowledge base for non-specific complaints presented in primary care. Some 

students mentioned trying to counteract their tendency to jump to conclusions by keeping a 

broad perspective, while others mentioned tying to consider the most serious and unlikely 

differentials first in order to prevent errors. Some students doubted their knowledge base, 

finding it difficult to come up with differentials, and many lacked knowledge for 

formulating management plans at the beginning of their rotations. These two studies 

provide an insight into how Swedish, final year medical students perceive and experience 

general practice consultations. 

Three studies looked at the strength and weaknesses of the consultations skills of senior 

medical students during primary care consultations in Slovenia and the UK (Klemenc- 
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Ketis and Kersnik, 2014, Hastings et al., 2006, Petek Ster et al., 2014). Two studies were 

based on data collection in Slovenia, and these studies found that senior medical students 

were good at the initial assessment of the complaints, but less competent in patient 

education and patient involvement (Klemenc-Ketis and Kersnik, 2014). They also found 

that while final year medical students were aware of the patient-centred, holistic 

management approach in primary care, but they needed further training in problem-

solving skills and decision-making processes that are characteristics of primary care 

physicians (Petek Ster et al., 2014). The third, UK study was based on the observation of 

final year medical students’ general practice consultations (Hastings et al., 2006). As 

participants were completing the general practice consultations, two assessors were 

scoring their performance with the aim of identifying the participants’ strength and 

weaknesses with regards to consultation skills. They completed a total of 1116 

assessments between 1998 and 2004 and found a considerable heterogeneity in students’ 

consultations skills. They reported that the most frequently identified strength of the 

students was their interpersonal skills of rapport building and attentive listening to the 

patients’ problems. The key weakness of the students was diagnostic problem-solving, 

involving generating appropriate differentials and collecting relevant information during 

history taking, highlighting the need for further training in these domains. 

One Australian study focused on the factors influencing diagnostic performance among 

senior medical students (Petek Ster et al., 2014). The participants’ final-year performance 

was obtained through university records of the students’ OSCE scores and General Practice 

exam scores which were also characterized by an OSCE format. They found significant 

differences in performance based on the ethnicity of the participants. They found that 

students of Non-Western ethnic background performing consistently poorer in all 

assessment parameters than Western born students. The authors proposed that these 

findings may be explained by examiner bias and discrimination during examinations or 

communicational difficulties experienced by non-Western students. 

Two studies looked at estimates and certainty judgement in primary care consultations 

(Vajer et al., 2010, Dory et al., 2010a). In a cross-sectional, questionnaire-based study 

conducted in Hungary and Switzerland, they found that medical students and residents 

estimated the risk of both COPD and congestive heart disease lower than experts in primary 

care setting (Vajer et al., 2010). They found no significant difference between the scores 

between the two countries. Finally, they found that female residents gave 
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higher risk rating than male residents. The second study was based in Belgium and used 

written multiple-choice question (MCQ) test followed by a degree of certainty judgement 

to investigate the metacognitive skills of postgraduate GP trainees (Dory et al., 2010a). 

They found that a third of participants showed partial knowledge, suggested by mistakes 

on the MCQ tests. A sixth of participants showed signs of hazardous ignorance, which 

meant they gave the wrong answer for the MCQ tests and rated that answer with high level 

of certainty. These findings suggest that introducing a certainty measure for MCQ tests 

may be important to detect hazardous ignorance in medical trainees. 

One study explored the direction of reasoning of postgraduate trainees in primary care 

(Leblanc et al., 2002). In this Canadian study, they compared how the diagnostic 

hypothesis influences the interpretation of clinical features among second year medical 

students and residents. They presented participants with written case histories and patient 

photographs together with a tentative diagnosis, in order to test the influence of the 

tentative diagnosis on their diagnostic reasoning. They found that both second year 

medical students and residents were equally susceptible to the biasing effect of the 

suggested diagnosis. These findings seem to contradict the claim that clinical reasoning 

development involves an increasing use of forward reasoning and less backward reasoning. 

The authors explained that if residents were using more forward reasoning than novice 

medical students, then they should have not been influenced by the biasing effects of the 

tentative diagnosis. Their study suggests that it is more likely that both medical students 

and residents generate differentials early on and proceed with a hypothesis testing 

approach. 

One Dutch study looked at the relationship between content knowledge and diagnostic 

performance among postgraduate trainees (Dory et al., 2010b). They used Extended-

matching items, where tasks are grouped according to topic, and each topic includes 

several items. Researchers found that there was a larger variance in performance among 

items than among topics. Therefore, the researchers concluded that case-related knowledge 

does not seem to be the determining factor for diagnostic success. Their findings suggest 

that the structure of knowledge and reasoning strategies, especially pattern recognition 

seem to be the most relevant factors. 

Finally, one early study from the USA looked at the concept of shared decision making in 

primary care (Beisecker et al., 1996). They investigated how the level of training 



68 

 

influences the physicians’ attitude towards taking into account the patients’ beliefs during 

clinical decision making. They involved first- and third-year medical students, family 

practice and internal medicine residents, and experts. Their attitudes were assessed based 

on written clinical case scenarios. They found that as medical training increased beyond 

medical school, participants were more likely to lean towards a physician-only decision 

making. They also found that in case of older patients, residents were most likely to 

consider their opinions, while experts were least likely to do so. Finally, they found that 

female participants were more likely to consider patient input than male participants. 

It is evident from this literature review that there is a scarcity of studies looking at the 

diagnostic skills of senior medical students and early postgraduate trainees in primary care 

setting. The findings presented here have limited explanatory power and only cover a few 

aspects of diagnostic reasoning. The considerable heterogeneity in the location of the 

studies makes generalizability problematic due to the differences in the curricular structure 

among these countries. The heterogeneity of research methods is another obstacle for 

drawing generalizable conclusions. The majority of studies used a written-case-based tests 

or questionnaire to evaluate the diagnostic skills of their participants. While these studies 

can provide interesting insight into various domains of diagnostic competence, they fail to 

consider the contextual factors that can affect the cognitive processes of participants in real 

clinical environments. In this review, the studies based on real consultations or the written 

account of real consultations could provide the closest approximation of what characterizes 

the actual thinking process of medical trainees in a primary care environment. From those 

four studies, only one involved medical students from the UK. This study by Hastings et al 

(2006) involved the direct observation of medical students completing diagnostic general 

practice consultations. Their study provides important insight into the competencies of final 

year medical students in the UK. However, from a diagnostic reasoning perspective, the 

weakness of the study lies in its observational nature. The assessment of the students was 

reliant on the students’ overt behaviours during the consultations, which may or may not 

directly correlate to their cognitive content. In order to explore the diagnostic reasoning 

process of medical trainees, researchers need to utilize techniques that allow the student to 

verbalize every aspect of their thinking process. This type of introspective narration could 

reveal the diagnostic reasoning process of the participants. 
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2.4 USING SIMULATION TO EXPLORE DIAGNOSTIC REASONING SKILLS 

When studying a cognitive process in a real environment is problematic or restricted, 

simulation can be a suitable alternative to study those cognitive processes in a 

contextualized way. In order to find out whether and how primary care simulation has 

been utilized to explore diagnostic reasoning in medical education, a literature search was 

conducted using the following search terms: ("primary care" or "general practice") AND 

("medical students" or "medical curriculum" or "medical education") AND ("simulated 

patients" or "simulated practice" or "simulation" or "standardized patients") (See Table 4). 

The databases in the ProQuest search included MEDLINE, PsycARTICLES, and 

ProQuest Dissertations & Theses Global. An EBSCOhost literature search was also 

conducted with the same parameters involving the PsyINFO, Cumulative Index to 

Nursing and Allied Health Literature, Educational Resources Information Center, British 

Education Index databases. 

Table 4: Literature review key words focusing on the use of simulation to explore 

diagnostic skills in medical education relating to clinical problems that are relevant to a 

primary care setting 

primary care OR AND medical students OR AND simulated patients OR 

general practice  medical curriculum 

OR 

medical education 

 simulated practice OR 

simulation OR 

standardized patients OR 

virtual patients 

 

The terms medical students, medical curriculum, medical education, simulated patients, 

simulated practice, simulation, standardized patients were restricted to abstract level, while 

the terms primary care and general practice were searched in full text articles. Due to the 

heterogeneity of terms used to describe diagnostic reasoning in various articles, this search 

did not involve the diagnostic reasoning dimension in order not to restrict the results. 

Instead, articles were judged individually to decide whether they involved an element of 

diagnostic reasoning later on during the review process. 

The initial ProQuest search identified 45 peer-reviewed, English language articles on this 

topic, while the EBSCOhost search identified 54 articles as well. From these 99 articles in 

total, 5 were duplicates, which were removed. The resulting 94 articles were pooled and 

review on abstract and title level. Based on their titles and abstract, a further 35 were 

excluded because they did not involve relevant, primary data collection, 31 
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were removed because they did not involve an element of diagnostic reasoning, and 4 were 

removed because they focused on a secondary care setting. Full-text versions of the 

remaining 24 articles were retrieved. From these articles, a further 11 were excluded as they 

involved the evaluation of an intervention or assessment tool. Finally, the last criteria to test 

the remaining 13 articles was regarding the participants involved in the study. The present 

review was interested in research based on senior medical students who were at a maximum 

of two years prior to their graduation, or postgraduate trainees within 2 years of their 

graduation. After applying these criteria, only one relevant article remained. The literature 

search process is summarized on Figure 6. 

Figure 6: The screening process for the literature review focusing on the use of 

simulation to explore diagnostic skills in medical education 

The only relevant article described a Norwegian study by Gude et al. (2013). The study 

investigated final year medical students’ performance during diagnostic consultations with 

standardized patients (Gude et al., 2013). Participants were instructed to conduct 

diagnostic consultations as if they were trainee GPs in a general practice setting. They had 

15 minutes to complete the consultations. Participants were invited back 18 month later to 

conduct a similar consultation again. They found a positive correlation between 

consultation length and the amount of information obtained during the consultations, 

especially psychosocial information. This correlation got stronger for the follow-up 
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study. These findings highlight the importance of consultation length in senior medical 

students and junior doctors. 

This literature search clearly indicates the scarcity of studies used to explore the diagnostic 

reasoning process of senior medical students in simulated primary care settings. However, 

considering the wide spread use of simulation in medical education, it is important to 

examine how learners think during simulated consultations. Also, the previous literature 

review revealed that both undergraduate and postgraduate students find primary care 

placements useful for their diagnostic skill development, which suggests that a learning 

environment that shares the characteristics of primary care consultations, such as primary 

care simulations, may also be beneficial for students. Finally, simulated scenarios allow 

educators to pause and rewind scenarios, which would facilitate the integration of 

diagnostic reasoning training through such simulations. Exploring how medicals students 

think during simulated primary care consultations could help develop and refine such 

educational strategies. 

In light of these literature reviews, the present study added to the existing literature by 

exploring the diagnostic reasoning process of senior medical students and Foundation 

trainees in simulated and real primary care settings. The present study is the first of its 

kind to explore medical students’ perceptions and experiences of their own diagnostic 

reasoning process during simulated and real primary care consultations, utilising video-

stimulated, retrospective think-aloud procedure (See in Chapter 3). The present study not 

only provides an account of how medical trainees think during diagnostic primary care 

consultations, but also of how they perceive and interpret their own diagnostic approach. 
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3 CHAPTER 3 – METHODOLOGY 

3.1 INTRODUCTION 

Chapter 3 outlines the research methodology of the present study. It starts by outlining 

the theoretical framework of critical realism, its ontological and epistemological 

assumptions, and its suitability for studying diagnostic reasoning. It then proceeds to 

discuss the characteristics of mixed-method research and how it applies to the present 

study. Next, the main data analytic method, Interpretative Phenomenological Analysis 

(IPA) is described. IPA is a qualitative research method used for the in-depth 

exploration of lived experiences by combining phenomenological and hermeneutical 

philosophies. The notion of reflexivity is highly relevant for IPA research and is 

therefore discussed here. Finally, triangulation and its application in the present study is 

explained. 

Once the theoretical underpinnings of the study are explained, the research problem and 

research questions are outlined. The main research objective of the present study was to 

explore the diagnostic reasoning experiences of three groups of medical trainees in 

different settings: 

 Year 4 medical students in a simulated GP surgery setting consulting with 

standardized patients 

 Year 5 medical students in a GP practice setting consulting with real patients 

 Foundation doctors (FY2) in a GP practice setting consulting with real patients 

The research questions of the study focus on the participants’ thoughts, perceptions and 

experiences of diagnostic consultations, which justifies for the predominantly qualitative 

research design. 
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3.2 THEORETICAL FRAMEWORK: CRITICAL REALISM 

Whilst all research fundamentally aims at increasing the understanding of the world, 

various research paradigms adopt different ontological and epistemological positions to 

guides their research process. Ontology refers to the study of existence and it is concerned 

with what constitutes as reality, while epistemology refers to the study of knowledge and 

what constitutes as knowledge (Cleland and Durning, 2015). There has also been an 

essential distinction made between quantitative and qualitative research approaches. 

Quantitative approaches are characterized by using standardized measures and statistical 

techniques in line with positivist ontology (McEvoy and Richards, 2006). Positivist 

ontology assumes that there exists an absolute truth and it is the researcher’s task to find it. 

As truth is objective and independent of the researcher’s knowledge and experience, it can 

be measured by choosing the appropriate research methods, such as questionnaires, 

randomized control trials and structured interviews. On the other hand, qualitative studies 

tend to aim at an in-depth understanding of the phenomenon by utilizing interviews and 

focus groups, which is more consistent with an interpretivist approach. These types of 

studies often use a relativist ontology, which acknowledges the complexity of social 

processes and the importance of contextual factors. Relativist ontology takes into account 

interpretation, motivations and values of individuals and their ability to influence the social 

world. Relativism relies on the notions that: there is no absolute reality, and everything is 

relative to its particular context. 

Due to these differences in their underlying ontological and epistemological assumptions, 

there has been a long-standing debate between the advocates of each position, and whether 

the two approaches should ever be combined within one research study or whether the 

differences between the two are just too great to ever be reconciled (Tashakkori and 

Teddlie, 1998, Guba and Lincoln, 1989, Bryman, 2004, Creswell et al., 2004). 

One such theoretical framework which offers a solution to this problem is critical 

realism. Critical realism suggests that researchers should go beyond the research 

questions to identify the broader research problem as the centre of their research. 

Critical realism assumes that the understanding of the research problem can be most 

complete by combining various research strategies, as those will shed light to different 

aspects of the research problem. It assumes that in a study, first the problem area is 

identified, which leads to the development of philosophical assumptions, which then 



74 

 

leads onto the formulation of more specific research questions that eventually leads to 

the selection of appropriate research methods (Edgley et al., 2014). 

The theoretical framework of critical realism was first introduced by the British 

philosopher, Roy Bhaskar (Bhaskar and R., 1975, Bhaskar and R., 1978, Bhaskar and R., 

1989, Bhaskar and R., 1998) . Unlike the pragmatist position, critical realism does not 

ignore the importance of the relationship between ontology, epistemology and methodology 

in research. It accepts that the explanatory power of a study is enhanced when its 

ontological, epistemological and methodological approach is clearly articulated as 

maintaining these assumptions throughout the reasoning of the study ensures the coherence 

of its arguments (Danermark et al., 2002, Bergene, 2007, Lipscomb, 2008). Accordingly, 

critical realism makes claims about both ontology and epistemology. 

Critical realism combines the principles of two separate philosophies: it derives its 

ontological assumptions from critical naturalism, while the epistemological assumptions 

originate from transcendental realism. Critical naturalism is a philosophy of social 

sciences that holds a middle ground between positivism and interpretivism (Zachariadis et 

al., 2013). Positivists, such as Habermas (1978) and Giddens (1976), suggest that reality is 

objective and independent of human beings and by carefully designed experiments, 

researchers can access that reality and identify laws and regularities (Mingers, 2014, 

Habermas, 1978, Giddens, 1976). Interpretivists, such as Schutz (1972) and Gergen 

(1999), on the other hand state that the social world is inherently different from the natural 

world, and claim a basic ontological difference between natural and social events (Schutz, 

1972, Gergen, 1999, Mingers, 2014). They emphasize that social events are created 

through language and meaning and thus require a different methodological approach. They 

also assume that facts and observations of social events can never be independent of the 

observer’s social and cultural background (Saunders, 2009). Critical realism assumes that 

there are both similarities and differences between the natural and the social world. It 

points out that both positions share a focus on the empirical, aspects of the world that are 

perceptually available. As opposed to the interpretivists, critical realism accepts there 

exists a reality is independent of our knowledge or perception of it, arguing for an 

ontological realist view (Zachariadis et al., 2013). Critical realism states that there is an 

independently existing world of mechanisms and structures that cause events that occur or 

do not occur, however, only part of this world can be observed and experienced directly. 
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At the same time, critical realism accepts that knowledge and observations will always be 

influenced by the social and cultural background of the individual and hence never be pure 

and unmediated, arguing for an epistemological relativism (Mingers, 2006). These 

assumptions are derived from transcendental realism, a philosophy of science based on 

Kant’s ‘Critique of pure reason’, which claims that knowledge is acquired based on 

empirical observations, while acknowledging that such knowledge is imperfect and can 

change over time (Zachariadis et al., 2013). 

Critical realism assumes that there are three domains of reality that researchers need to be 

aware of: the empirical domain, the actual domain and the real domain (See Figure 7). The 

empirical domain refers to those events and aspects of reality that can be directly observed 

or experienced by individuals. Critical realism states that these events are only a small 

subset of all the events that occur in the world. In line with realist ontology, critical realism 

also argues for the existence of a reality independent of human perception. The actual 

domain refers to all the events and aspects of reality that exist but might not be observed or 

experienced by individuals. While many of these events never reach the empirical domain, 

they occur independently of our perceptions. Finally, the real domain refers to those 

aspects of reality that cause or influence what is observed or experienced. While these real 

structures and mechanisms cannot be directly observed or experienced, they can be 

inferred from the empirical domain by inductive (theory construction) or deductive 

strategies (theory testing) (McEvoy and Richards, 2006). Critical realism positions the 

research problem in the real domain, and criticises positivist views for reducing events to 

empirical experiences and basing laws on observable events, hence restricting the research 

problem to the empirical domain. Critical realism emphasizes the importance of exploring 

phenomena, which are not directly observable, and urges researchers to examine the 

theories, interpretations and meanings in their research area in order to be able to move 

beyond the empirical domain of reality (Edgley et al., 2014). 
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Figure 7: Ontological foundations of critical realism (Mingers, 2006). 

 

Finally, retroduction is an important element of the critical realist approach. It refers to 

the analytic process of data in the late stages of the study that cultivates theoretical 

model building. The model building process progresses from observed empirical trends 

(so called demi-regularities), towards explaining causal mechanism and structures of the 

real domain. The aim of retroduction is to identify the social, psychological and 

contextual conditions under which the particular mechanisms take place and that results 

in the observable trends. According to Fletcher (2017), “the key outcome of successful 

retroduction is to modify, support, or reject existing theories to provide the most 

accurate explanation of reality” (Fletcher, 2017). Retroduction allows the development 

of a model that provides a possible mechanism and structure for what is observed and 

experienced – it proposes that if those mechanisms existed, they would produce the 

observed behaviours and experiences (Mingers, 2006). However, the model itself should 

not be taken as undisputable proof for the existence of those proposed mechanisms and 

structures. Retroduction needs to be followed by the process of elimination whereby 

competing explanations are gradually eliminated through further research which in turn 

could lend further support for the model proposed (Mingers, 2006). This emphasizes the 

need for future studies to test the model proposed in the present study. 

The present study investigated medical trainees’ diagnostic reasoning skills through their 

lived experiences of simulated and real diagnostic consultations. The principles of 

critical realism are especially suitable for the study of diagnostic reasoning. Diagnostic 

 

 

The REAL: The whole of reality with all underlying causal 
mechanisms and structures 

The ACTUAL: all events that do or do not occur, independently 

of being observed or not, generated by the mechanisms and 

structures of the REAL domain 

The EMPIRICAL: what is observed and experienced 
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consultations in real clinical practice are situated in the social world and always involve an 

interactive, social element. From a critical realist view, the social world can be defined as 

an ‘open system’ (Bhaskar, 1978). In an open system, one can never precisely predict the 

future due to the complexity and uncertainty of the interactions between the components 

of the system. In such open systems, one cannot state that A, acting on B will always 

result in C, because the same underlying causal mechanisms and structures can lead to 

different outcomes (Edgley et al., 2014). Durning et al., (2010) proposed that chaos theory 

and quantum physics can provide useful theoretical lenses to view and understand such 

systems and mechanisms (Durning et al., 2010). Chaos theory argues that even though the 

outcome of an event in an open system is bounded by its initial conditions, the precise 

outcomes of the event cannot be predicted at the onset, due to the complex interactions 

between the components of the system (Gleick, 1988, Smith and Thelen, 2003, Eva et al., 

1997). The Heisenberg uncertainty principle of quantum physics also states that while it is 

possible to know the starting point and the desired end point of the event, predicting 

exactly what is happening at any given time between those two points is impossible (Pais, 

1991). In terms of diagnostic consultations, it is possible to define the starting point of the 

consultation, such as the presenting complaint of the patients and it is also possible to 

define the desirable outcome of the consultation, such as arriving at a diagnosis or 

management plan, however, it is impossible to predict the exact course of events within 

the consultations (Edgley et al., 2014). It is not possible to predict the exact cognitions and 

behaviours of the physician at any given point of time during the consultation, because 

events do not happen the same way in every consultation due to the complex interactions 

between the physician, the patient and the clinical environment (Edgley et al., 2014). 

Therefore, the theoretical framework of the research of such social cognitive processes 

need to take into account these principles. Studies that investigate social cognitive 

processes through context-free, experimental procedures often attempt to eliminate 

confounding variables in order to reduce the process into artificially created ‘closed 

system’ (Rolfe, 1999, Fleetwood, 2017). In closed systems, the same cause will always 

lead to the same outcome. However, such reductionist approach ignores the inherent 

complexities of the social world and therefore their findings may not transfer well into 

practices of the real clinical world. For these reasons, the present study took a critical 

realist position, in order to allow for the contextual exploration of the diagnostic reasoning 

process. 

 

In line with the epistemological and ontological principles of critical realism, the present 

study moves beyond the empirical domain of reality, the observed behaviour, to 
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explore the meanings and interpretations participants attribute to the diagnostic process in 

primary care. The interpretative elements of the data analytic process explore and attempt 

to discover the actual and real domains of diagnostic reasoning. In line with the critical 

realism view, the study achieved retroduction by contextualizing the findings and 

developing new theoretical explanations based on the empirical evidence. 
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3.3 MIXED METHOD RESEARCH 

The use of mixed-method design is consistent with the critical realist approach, which 

states that using multiple methodological or philosophical perspective can be justified as 

the combination of those methods and perspective could help fully explore the 

phenomenon of interest. Mixed method approaches therefore tend to combine 

qualitative and quantitative methods in a single study to obtain a holistic understanding. 

Mixed method studies have been widely used and advocated in the field of social and 

healthcare research (Collins et al., 2007, Weller and Dungy, 1986, Miller, 1997, Chavez 

et al., 1995, Pedersen et al., 2008). However, in the field of medical education, there is an 

inherent receptiveness towards predominantly quantitative approaches as those are more 

in line with traditional approaches of biomedical research, which guides much of the 

medical field and medical curricula (Buckley, 1998). Nevertheless, there is a growing 

consensus that mixed method studies could make valuable contribution to the field of 

medical education (Bordage, 2007a, Buckley, 1998, Kuper et al., 2007, Schifferdecker 

and Reed, 2009). It has been proposed that studies which combine quantitative and 

qualitative elements could increase both the integrity and the applicability of the findings 

when studying complex phenomenon, and therefore there is a need for an increased 

presence and recognition of this approach (Schifferdecker and Reed, 2009). In line with 

this recommendation, the past decade has seen a growth in the number of mixed method 

studies in the medical education literature (Schifferdecker and Reed, 2009). 

Mixed method studies can use various research designs based on the research question. 

There are four main characteristics that may be used to define the design of a mixed 

method study (Creswell): 

1) Implementation 

2) Priority 

3) Integration 

4) Theoretical perspective. 

Implementation refers to the sequence of qualitative and quantitative elements in the 

study (Creswell et al., 2004). Implementation can take place concurrently, when the 

qualitative and quantitative information is gathered simultaneously, or sequentially, when 

the data collection phases follow one another. In the present study the aim was to explore 

the phenomenon under study, and then follow up on this exploration by further data 

collection phases. The study was initially a sequential design where a qualitative 
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phase was followed by three further phases. The latter three phases took on a concurrent 

design, where data were collected simultaneously (See Figure 8). 

 

Figure 8: The mixed-method design of the present study 

 

The priority in the present study was placed on the qualitative elements of the study. 

Flowers and Larkin (2009) emphasised that when using IPA for mixed method approach, 

the qualitative element should receive at least as much importance as the quantitative 

element. In the present study the qualitative elements played the primary role in the 

research design, because the primary aim of the study was to explore the participants’ 

lived experiences of diagnostic consultations, which can best be achieved by giving them 

space to express and describe those experiences in detail through qualitative data research 

methods. The quantitative element had a supplementary role of extending and supporting 

the qualitative findings. 

The integration of the data from the qualitative and quantitative elements takes place at 

two separate time points, at data collection in Phase 4 and at the final interpretation 

phase. In phase 4 of the study, a questionnaire with both open-ended and Likert-scale 

type questions was administered. The use of both quantitative and qualitative data 

collection at this phase was the first point of integration. The second integration point 

was at the final interpretation phase, presented in Chapter 6. 
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Finally, the theoretical perspective taken was critical realism, as outlined previously in 

this chapter. The aim of using this perspective was to use multiple research methods to 

achieve a more complete understanding of the phenomenon under investigation. In the 

present study, both the qualitative and quantitative elements aim at contributing to a 

better understanding of the diagnostic reasoning skills of senior medical students and 

foundation trainees in a primary care setting. The qualitative elements explored the 

participants’ lived experiences of simulated and real primary care consultations. The 

participants’ lived experiences of the consultations provided access to the empirical 

domain of reality. The interpretative elements on the other hand provided insight into the 

actual and real domains. The quantitative parts of the study were also used to explore the 

experiences of the medical students in the empirical domain. They built on the findings of 

the qualitative parts of the project, and aimed to explore the frequency of occurrence of 

those experiences in a wider sample of participants and extending it to the year group of 

final year students. 
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3.4 INTERPRETATIVE PHENOMENOLOGICAL ANALYSIS (IPA) 

The main research strategy in the present study was Interpretative phenomenological 

analysis (IPA). IPA is a qualitative research approach that aims to offer insights into how 

people in a defined context make sense of a certain phenomenon (Chan et al., 2010, 

Smith et al., 2009). Instead of a predetermined research hypothesis, this approach starts 

off with a broad, general research question and aims to explore how the participants make 

sense of their lived experiences (Langdridge, 2007). 

 

While IPA shares many similarities with other qualitative data analytic methods, such as 

Grounded Theory and Discourse Analysis, they also exhibit some key differences. IPA 

studies aim to understand a phenomenon, which can only be understood through in-

depth interviews with individuals who have first-person experiences of that relevant 

phenomenon. IPA research solely relies on participants who lived through the events 

relevant for the study and analyses their lived experiences. Grounded theorists on the 

other hand seek to include all data sources that could be relevant in developing a theory 

of the phenomenon of interest (Gerrish, 2010). The sampling procedures also differ in 

IPA and Grounded theory. IPA aims to select a small, homogenous sample of 

individuals, while Grounded theory approach benefits most from a larger, heterogenous 

participant group (Smith et al., 2009, Corbin, 2008). In Grounded Theory, researchers 

use a systematic, constant comparison analysis through theoretical sampling, whereby 

data is collected and analysed simultaneously, and data collection continues until 

theoretical saturation is reached (Corbin, 2008). Theoretical saturation refers to the state 

when no new insight is emerging from the data and the theoretical model is complete 

and fully explained (Lewis-Beck et al., 2004). In the present study, due to the difficulties 

of participant recruitment, such theoretical sampling would not have been possible. 

IPA is also different from Discourse Analysis and other semiotic approaches in that the 

main focus of Discourse Analysis is the written, vocal, or sign language use of 

participants and how the use of such language can convey meaning in particular 

contexts (Patton, 2002). While IPA also has an element of linguistic interpretation, 

Discourse Analysis approaches tend to focus on the constructive and functional role of 

language (Wetherell et al., 2001, Potter and Wetherell, 1987). IPA looks the choice of 

words and expressions of participants from an interpretative perspective, and in addition 

to the linguistic element, it also involves conceptual interpretations of meanings and 
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identities. In order to study diagnostic reasoning, it is important to consider how 

participants make sense of the diagnostic process and how they interpret their 

experiences, and therefore it is argued that IPA is a more suitable approach than 

semiotics. 

 

The three main theoretical underpinnings of IPA are (1) phenomenology, (2) 

hermeneutics, and (3) idiography (Smith et al., 2009). 

 

1. Phenomenology 

Phenomenology is a study of lived experience, also referred to as the life world of 

individuals (van Manen, 1997, Smith et al., 2009). It is an approach that aims to 

understand and explore the lived experiences of individuals and identify things that matter 

to them (Smith, et al., 2009, pp.11.). Leading figures in phenomenological philosophy 

include Husserl, Heidegger, Merleau-Ponty and Gadamer (Smith et al., 2009). Edmund 

Husserl (1859-1838), the founder of modern phenomenology, has argued for the careful 

examination of human experiences (Husserl, 1927). He was interested in the experiential 

content of consciousness to understand the universal essence of a given phenomenon 

(Larking and Thompson, 2012, Smith et al., 2009, Larsson and Holmström, 2007). 

Importantly, Husserl was interested in going beyond the natural perception of everyday 

experiences (Smith et al., 2009). He wanted people to adapt a phenomenological attitude, 

whereby people stop and reflect on the phenomenon of interest in order to rise above their 

everyday assumptions (Larking and Thompson, 2012, Smith et al., 2009). Husserl also 

emphasized the importance of bracketing, which refers to suspending all pre-existing 

assumptions in order to find the true nature of the phenomenon. His phenomenological 

approach is also known as transcendental phenomenology, which is predominantly 

descriptive in nature, and positivist in ontology. Husserl’s successors, Heidegger (1889-

1976), Merleau-Ponty, and Gadamer (1900-2002) on the other hand acknowledged the 

fact that true bracketing is not possible and the researcher will always have some pre-

existing knowledge and assumptions about the phenomenon in question (Smith et al., 

2009). Their approach has given rise to a new philosophical movement in phenomenology, 

known as hermeneutic phenomenological approach, which paved the way for research 

methods such as IPA. 
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2. Hermeneutic 

Hermeneutics is the theory of interpretation. Originally hermeneutics was concerned 

mainly with providing interpretations for biblical texts (Smith et al., 2009). It 

acknowledged that texts are not intrinsically meaningful, rather it is the interpreter who 

attributed meaning to them. It claims a certain singularity to both the participant 

experiencing the phenomenon and the researcher interpreting the experience (Ricoeur, 

1970). The combination of hermeneutic theory and phenomenologist led to the creation 

of new philosophical directions such as hermeneutic phenomenology and 

phenomenological hermeneutics. Both of these philosophies stress the importance of the 

hermeneutic cycle and aim to achieve an understanding of the essence of certain 

phenomena. The difference between them lies in their focus and what they attribute more 

importance to, phenomenology or hermeneutics. IPA as a qualitative research analysis 

method has originated from these philosophical traditions. 

IPA aims to help understand how individuals make sense of their lived experiences and 

therefore places emphasize on the individuals’ interpretation of lived experiences. 

Furthermore, IPA goes beyond the single level of interpretation and aims at achieving a 

double hermeneutic (Smith and Osborn, 2003). First, it utilizes the participant’s own 

interpretation of their lived experience. Second, it incorporates the researcher’s 

interpretation of the participant’s interpretation. According to Smith, Flowers and Larkin 

(2009), during the IPA process, these secondary interpretations should be prompted by 

and grounded in the empirical data (Smith, et al., 2009, pp.186) 

3. Idiography 

The third main theoretical influence of IPA is idiography. As opposed to other 

methodologies which aim to claim general rules of human behaviour, IPA is concerned 

with the particular instances of lived experience (Smith, et al., 2009, pp.29). This focus on 

the particular has two levels. First, IPA is committed to detail, and hence is reliant on a 

deep level of thorough analysis (Smith et al., 2009). Second, IPA is focused on how 

certain people experience a certain phenomenon in a certain setting (Smith et al., 2009). 

Hence IPA tends to use small, purposefully selected samples (Smith et al., 2009). The 

analysis often moves from single case studies towards more general claims (Smith et al., 

2009). As such, it does not try to avoid generalizations, it just approached it from a 

different perspective: instead of basing them on what is shared within large samples, it 

builds on what is found in the particular (Smith et al., 2009, Harre, 1979). However, the 

focus on the particular, and the singularity of the hermeneutic tradition also means that 
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there is no right or wrong answers, interpretations or explanations in IPA (Smith, et al., 

2009, pp.29). 

3.4.1 Reflexivity 

The notion of reflexivity is an integral part of IPA. As both the researcher and the 

participant in a research project are living, experiencing agents, it is important to explore 

how various stages of the research process can be influenced by the individuals 

themselves (Shaw, 2010). One way to gain better understanding of the meaning and 

value of reflexivity is to draw a distinction between reflection and reflexivity. According 

to Woolgar (1988), reflection is a form of benign introspection, whereby the individual 

tries to access their own cognitive processes and cognitive content (Woolgar, 1988). 

Reflection focuses on reporting the participant’s reality, and it aims to achieve an 

accurate account of the participant’s experience (Shaw, 2010). Its focus on the accuracy 

of recall positions it to the positivist ontology whereby the participant can provide access 

to an objective reality as long as they make sure to maximize the accuracy of the 

reflection. Reflexivity, on the other hand, involves more than just reflection. Reflexivity 

means that he participant will reflect on the thinking process itself and actively evaluate 

the experience and the self, and thereby adding an interpretative element to the process 

(Shaw, 2010). Reflexivity is required from both the participant and the researcher in 

IPA. 

During the interview process, the participants are asked to engage in reflection about 

their experience and their cognitive content during the experience. Smith, Flowers and 

Larkin (2009) described four layers of reflection that the participant may engage in 

during the interview process and during the experience itself: 

1) Pre-reflective reflexivity 

2) The reflective glancing at pre-reflective experience 

3) Attentive reflection on the pre-reflective 

4) Deliberate controlled reflection 

The first three steps are part of the ‘natural’ reflection of everyday life that the 

participants are likely to engage with during the actual event. Pre-reflective reflexivity 

refers to the most immediate flow of experience that barely reaches the threshold of 

conscious awareness (Smith et al., 2009). It refers to a minimal level of awareness that 

individuals may experience about where they are and what is going on around them. It 
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involves experiences that they are minimally conscious of, while not consciously attending 

to them. The reflective glancing involves an undirected, intuitive reflection upon these 

pre-reflective experiences that can temporarily increase the level of awareness associated 

with those pre-reflective experiences. When an experience is registered as significant for 

the individual, and that requires attention, attentive reflection will be directed to that 

experience. Through attentive reflection the individual starts to consciously think about 

that experience. These three levels of reflection occur naturally during any event. 

Phenomenological studies are interested in a deeper level of reflection, called deliberate 

refection. Deliberate reflection means actively and purposefully reflecting on a chosen 

event and replaying that event in order to provide an account of the experience of interest. 

This phenomenological reflection is what participants are asked to engage in during the 

video-stimulated interviews of the present study. However, this is only the first step. 

During the interview with the researcher they are not only asked to reflect about their 

experiences, but also to make sense of that experience. They are asked to talk about how 

they interpret their experiences and to think about what those experiences meant for them. 

This adds the hermeneutic element to the research process and transforms the reflection 

into reflexivity. 

The participants are not the only ones in an IPA study to engage in reflexivity. It is 

advised that during the initial phases of the IPA process, the researcher also reflects on 

their own experience of the research process and analyses how their previous 

experiences, knowledge, and attitudes may influence the research process (Pietkiewicz 

and Smith, 2012). One thing to consider is how the personal characteristics of the 

researcher will affect the rapport with the participants and the data collection in general 

(Pietkiewicz and Smith, 2012). The author had no prior connection with the medical 

school or medical education in general. One advantage of not being a member of the 

teaching faculty seemed to be that students did not perceive the researcher as an authority 

figure, which was likely to facilitate the disclosure of information students may have 

otherwise withheld from faculty members. As the data demonstrated, they displayed a 

strong desirability bias during the simulated consultations, however, the fact that they 

explicitly pointed this out to could suggests that they did not perceive similar pressure 

towards the researcher. This provided great opportunity to access their experiences in a 

more authentic fashion. 
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Another thing to consider was that the author had personal experience with being a 

novice diagnostician in the field of clinical psychology and being faced with the 

challenges of applying diagnostic rules learned in the classroom in real clinical 

environments. Having been through such experiences made it easier to build rapport 

with participants as the researcher was able to empathise with the difficulty of the task 

the participants were experiencing. On the other hand, these personal experiences may 

have predisposed the researcher towards looking for experiences and interpretations 

similar to their own. However, at the time when the researcher was going through these 

“shock of the practice” experiences, she did not engage in reflexivity about those events. 

The only interpretation brought forward from those experiences was that it is challenging 

to transition into real clinical practice and taking on the role of a clinician. There were no 

elaborate interpretations that guided or influenced the researcher based on her own past 

experiences, instead it was the interpretations of the participants in the present study that 

helped the researcher interpret her own past experiences. 

Another important aspect of reflexivity is how the academic background of the researcher 

could influence the interpretative aspects of the data analytic process. The researcher had 

a background in cognitive and clinical psychology, which allowed her to immerse herself 

in the data from a cognitive psychology perspective. During the analysis, the researcher 

was actively searching for cognitive features and factors that relate to the participants’ 

experiences of the diagnostic consultations. The supervisor of the study on the other hand 

had extensive experiences in the fields of general practice, medical education and 

diagnostic reasoning. These professional experiences helped to complement the 

researchers’ views. The supervisors also acted as a critical mirror for the researcher, 

constantly checking whether the interpretations were solidly grounded in empirical data. 

3.4.2 Critique of IPA 

While IPA has been a widely used over the past decades, there also has been some critique 

that has been raised, highlighting its potential limitations. First of all, it has been argued, 

that the experiences that participants are describing in IPA are constrained by language 

(Willig, 2009, pp 66-68). Willig suggested that the complex processes of thoughts and 

emotions cannot be described accurately, especially if the participants are not used to 

describing such processes (Willig, 2009). Therefore, having to rely on the use of language 

may not allow individuals to share every intricate detail of their 



88 

 

experiences and their understanding of those experiences (Jaeger and Rosnow, 1988). 

Smith et al (2009) also stated that people’s interpretation of their experiences is shaped 

and possibly limited by the use of language (Smith et al., 2009). 

Another related criticism from the semiotic tradition is that the descriptive role of 

language assumed in IPA may go beyond this role, and actually take on a constructive 

function (Willig, 2009). It is argued that IPA can only discover how individuals 

construct their reality, instead of understanding that reality itself (Willig, 2009). 

These points of criticisms are not limited to IPA research, instead they seem to apply to 

most research methodologies that rely on the verbal account of its participants. However, 

Smith and Osborn (2003) argue that the way people talk about their experiences directly 

relate to their thoughts and feelings about those experiences (Smith and Osborn, 2003). 

Therefore, while the criticisms raised by Willig (2009) are acknowledged in the present 

study, it has been decided that the advantages of the IPA method far outweigh its 

limitations and it was a suitable method for the present study to explore the research 

problem and address the research questions. 
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3.5 TRIANGULATION 

The final notion that needs to be discussed is the concept of triangulation. Bryman and 

Bell define triangulation as the use of ‘more than one method or source of data in the 

study of a social phenomena’ (Bryman and Bell, 2003). Risjord et al. (2002) describes 

three main reasons for triangulation: confirmation, completeness and ‘abductive 

inspiration’ or retroduction (Risjord et al., 2002, Risjord et al., 2001). The theoretical 

framework and the main research analytic method of the present study are most 

compatible with the completeness and retroduction arguments for triangulation. Both 

critical realism and the philosophical underpinnings of Interpretative Phenomenological 

analysis share the assumption that researchers are always influenced by their knowledge 

and experiences. Even though there is a tangible, objective reality, different researchers 

may perceive events differently and may draw different interpretations about the 

underlying structured and mechanisms causing those events. Different research methods 

can also explore different aspects of the reality, instead of confirming or disproving each 

other. Completeness and retroduction on the other hand, are both compatible purposes for 

triangulation in the present study. The use of multiple methods can provide a more 

complete understanding of the phenomenon under investigation, while the use of multiple 

theories to contextualize the results can facilitate retroduction. 

Denzin (1978) outlined four different types of triangulation: (1) researcher 

triangulation, which refers to having several researchers involved in the data analysis 

process, (2) theory triangulation, which refers to using multiple theories and 

perspectives to explain and understand the findings, (3) methodological triangulation, 

which refers to the use of multiple methods to explore the problem area, and finally (4) 

data triangulation, which refers to having multiple sources of data (Johnson et al., 

2007). 

Whilst triangulation is frequently quoted as an important aspect of qualitative research, 

some of these triangulation methods are more suited to the present methodology than 

others. As IPA stresses the idiosyncratic nature of both the experience being explored 

and the interpretation made by the researcher, researcher triangulation may not be the 

most suitable form of triangulation approach for IPA projects. According to the 

principles of IPA, it is likely that different researchers would arrive at different 

interpretations due to their previous experiences and knowledge. It would be problematic 

to claim that the interpretation of one researcher is superior to the interpretation of 

another. According to qualitative researchers, involving multiple 
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people in the data analytic process with the aim of achieving a consensus about the 

interpretations of the data does not increase the validity of the findings (Braun and 

Clarke, 2006, Braun and Clarke, 2014, Clarke and Braun, 2013). Achieving agreement 

on the interpretations would only prove that the researchers have been trained and 

educated similarly and hence see the data from similar perspectives. Therefore, such 

researcher triangulation was not used in the present study. On the other hand, two 

academics have been overseeing the data analytic process in order to ensure that the 

interpretations were logical, relevant and grounded in empirical data. 

Theory triangulation and methodological triangulation are the most widely cited forms of 

triangulation in studies that adopt a critical realistic view. Theory triangulation involves 

contextualizing the findings using more than one theory. This is an important part of 

retroduction in critical realism and therefore suitable for the present methodological 

approach. Theory triangulation was achieved by drawing upon several different 

theoretical models of diagnostic reasoning, learning, and planned behaviour in order to 

contextualize and conceptualize the findings. Methodological triangulation, the 

combination of various research methodologies within one study was also achieved. A 

combination of in-depth interviews through an IPA approach, and an online questionnaire 

analysed through thematic analysis, descriptive statistics and non-parametric tests were 

used to explore the research problem. Through the various phases of the study, data was 

collected through multiple methods, from participants of different year groups in different 

settings which ensured data triangulation. 
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3.6 THE RESEARCH PROBLEM AND RESEARCH QUESTIONS 

The research problem in the present study focuses on the diagnostic reasoning skills of 

senior medical students and foundation doctors. Diagnostic reasoning is an essential 

clinical skill that medical students will need to rely upon entering the real clinical world 

after graduation. However, educational interventions and assessment techniques that 

specifically target this skill have not yet been systematically implemented across medical 

schools in the UK. By better understanding how senior medical students make sense of the 

diagnostic process in their final years of undergraduate education, it may be possible to 

help prepare them for their graduation transition. Understanding how foundation trainees 

approach diagnostic consultations could also help direct medical students towards adaptive 

reasoning strategies that they can utilize in real clinical environments. The present project 

focuses on the setting of primary care, because it is an area where diagnostic reasoning is 

often put to a test because of ambiguous, undifferentiated problems; time pressure and 

limited availability of diagnostic tests. It was evident from the literature review (see 

Chapter 2), that the study of diagnostic reasoning in primary care is in its early stages. 

There is a scarcity of studies involving senior medical students or Foundation doctors 

performing diagnostic consultations in a primary care setting. Therefore, the present study 

adds to the existing literature by exploring the diagnostic reasoning strategies of medical 

students across the graduation transition in primary care. Understanding a primary care 

consultation from the perspective of the medical students and foundation year doctors is 

key to develop educational strategies to target diagnostic skills throughout the graduation 

transition in medicine. It was also expected that the project would allow an understanding 

of how the diagnostic reasoning skills of Year 4, Year 5 and Foundation Year trainees are 

different. 

The main research question of the study can be defined as the following: 

How do senior medical students and Foundation trainees perceive and make 

sense of diagnostic consultations in simulated and real primary care settings? 

This was broken down into four sub-questions to specify the research objectives in the 

following way: 

a. What reasoning processes do senior medical students (Year 4) 

engage in during simulated primary care consultations? 
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b. What reasoning processes do senior medical students engage in 

during real primary care consultations (Year 5)? 

c. What reasoning processes do foundation trainees engage in during 

routine, general practice consultations (FY2)? 

d. Do senior medical students in the UK hold views that are consistent 

with the main findings from Phase 1? (Penultimate and final year)? 

In order to develop educational interventions that are based on the principles of 

deliberate practice (see Chapter 1), it is necessary to understand and take into 

consideration the existing level of knowledge and skills of the learners. Based on this, 

exploring the diagnostic skills of senior medical students and junior doctors is a 

prerequisite for developing effective educational intervention to achieve mastery in 

diagnostic reasoning. The findings of the present study therefore have important 

implications for the teaching of diagnostic strategies in general practice modules in 

undergraduate medical education and Foundation training. 
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4 CHAPTER 4 – RESEARCH METHODS 

4.1 INTRODUCTION 

Chapter 4 outlines the research methods and analytical processes used in the present 

study. First, it is explained how the research design is used to address the research 

questions of the study. The present study is composed of four main phases: 

 Phase 1 involves the IPA study of 12 fourth year medical students 

 Phase 2 involves the IPA study of 2 final year medical students 

 Phase 3 involves the IPA study of 2 Foundation trainees 

 Phase 4 involves an online survey based on the findings from Phase 1 

Once the research design is outlined, the practical implementation of the research is 

explained for each phase of the study. Phase 1 required obtaining research ethics 

approval from the Research Governance and Ethics Committee of Brighton and Sussex 

Medical School. Phase 2 and 3 on the other hand required approval from the Research 

Ethics Committee of the NHS and the Health Research Authority. Upon obtaining pre-

engagement checks and approvals, the study proceeded with participant recruitment. 

Informed consent forms and participant information sheets were designed and used 

according to regulations. The main data collection tool for the first three phases of the 

study was video-stimulated, reflexive interviews, while Phase 4 utilized an online 

questionnaire for data collection. 

Finally, the data analytic processes used in the present study are described. The main 

analytic process was Interpretative Phenomenological Analysis (IPA), which was used to 

explore the participants’ lived experiences of diagnostic consultations in simulated and 

real primary care settings. It is outlined how through IPA, the researcher moved from 

raw data, through the various steps of the analytic process to subordinate and 

superordinate themes. The data analytic process of the survey data is also discussed. 
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4.2 RESEARCH DESIGN 

The present study is composed of four distinct phases, as described below (See Figure 

9). 

Figure 9: The detailed research design of the present study 

 

Phase 1: In order to test the feasibility of the IPA studies, a pilot study was conducted. 

Two volunteer fourth year medical students were filmed during Simulated Surgeries 

followed by video-stimulated reflexive interviews. The pilot study was review by the 

researcher and the supervisors, in order to review feasibility and identify points for 

improvement in the procedures of the data collection. The pilot study was followed by 

the main study, which involved the recruitment of 10 more fourth year students to be 

filmed during their Simulated Surgeries and interviewed afterwards. The findings of 

Phase 1 prompted three further follow-up phases. 
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Phase 2: The findings of Phase 1 revealed that medical students see a discrepancy in 

their cognitions and behaviour in real clinical setting as opposed to the Simulated 

Surgery setting. In order to explore these claims further, the same cohort of medical 

students was followed into real PG practices during their final year. An IPA study of 2 

final year medical students in real GP setting was carried out in order to explore the 

students’ experiences of real diagnostic consultations. 

Phase 3: During the Simulated Surgeries, students were instructed to think and act as if 

they were Foundation trainees working in real clinical practice. In order to explore how 

Foundation trainees really think during diagnostic consultations, an IPA study of two 

foundation trainees in real GP setting was carried out. Phase 2 and 3 also contributed to 

understanding the trajectory of diagnostic reasoning in a primary care setting. 

Phase 4: The last phase consisted of an online questionnaire sent to all medical schools 

in the UK to enquire whether medical students in their penultimate and final years held 

views that were consistent with the main findings from Phase 1. 

Linking the research questions to the research design 

a. What reasoning processes do senior medical students engage in 

during simulated primary care consultations? – Phase 1 

b. What reasoning processes do senior medical students engage in 

during real primary care consultations? – Phase 2 

c. What reasoning processes do foundation trainees engage in during 

routine, general practice consultations? – Phase 3 

d. Do senior medical students in the UK hold views that are consistent 

with the main findings from Phase 1? – Phase 4 
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4.3 PILOT AND PHASE 1: THE QUALITATIVE STUDY OF FOURTH YEAR MEDICAL 

STUDENTS’ EXPERIENCES OF DIAGNOSTIC CONSULTATIONS IN SIMULATED 

PRIMARY CARE SETTING 

4.3.1 Research Governance and Ethics 

Ethical approval for the project was obtained in line with the rules and regulations of 

Brighton and Sussex Medical School. The research proposal with all corresponding 

documents including the consent forms, information sheets, and interview guide 

submitted for evaluation for the Research Governance and Ethics Committee. The 

project was given favourable ethical opinion by the committee in October 2015 with 

minor amendments. 

The consent form that the participants were asked to sign (See Appendix B) was to 

confirm that the participant has read and understood the Participant Information Sheet 

(See Appendix C) for the study and understood the procedures and possible risks. The 

researcher acknowledged that there was a small risk that participants would experience 

anxiety caused by being filmed for the study. To address this issue, participants were 

informed that participation in this study was completely voluntary and that they were free 

to stop at any time, without having to give a reason for doing so, and without any 

negative consequences for this action. They were also free to stop the recording at any 

time during the interview, and they were free to withdraw from the study at any point. 

However, none of the participants decided to withdraw from the study. Another measure 

taken towards this issue was to position the researcher and the recording equipment out of 

sight for the participants in the consultation rooms. The participants confirmed that this 

approach was effective in alleviating the feeling of being observed. Finally, participants 

were offered an optional debrief session and discussion with the academic supervisors of 

the project in case they felt that the filming interfered with their performance in any way. 

None of the participants has taken up this opportunity. 

Finally, participants were informed that relevant sections of the data collected during 

the study would be used for research purposes, which involves the use of direct 

quotations in an anonymised form. All participants gave permission for their data to be 

used for this purpose. 
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4.3.2 Local medical school curriculum 

The participants of the first two phases of the present study were recruited through the 

local medical school. Therefore, in order to understand the background of the 

participants, it was important to understand the structure of their curriculum (See Figure 

10). The medical school, from which the students were drawn, has adopted an integrated 

curriculum and supports early patient contact during the preclinical years. Students have 

the opportunity for direct patient contact as early as the second week of their study 

program. 

Figure 10: Curriculum outline of the local medical school 

 

Primary care training is at the heart of the curriculum in the local medical school. 

Students have placements with GPs in the community in Years 1, 2, 4 and 5 of the 

program. In Year 1 and 2, medical students are allocated in pairs to a GP practice. 

Across the academic year, they attend the GP practice on six half–day occasions per 

year. Students are encouraged to take histories from the patients and perform 

examinations under direct supervision from their GP tutors. In year 4, general practice 
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training is delivered through Module 403, which presents general practice as a specialty 

in its own right. During the module, students learn the necessary skills to care for 

patients who present with early, undifferentiated symptoms or comorbidity. The module 

also involves Simulated Surgeries where students can put their skills to practice in a safe, 

supervised environment with simulated patients playing standardized patient roles. 

Finally, in Year 5, students spend four weeks at their designated GP practice. These 

placements culminate in student-led surgeries. 

 

Diagnostic reasoning as an explicit educational theme was formally introduced to the 

undergraduate curriculum of the medical school in 2012. Initially, it started with a 

keynote lecture for the second year students, introducing the concepts of analytical and 

non-analytical reasoning processes (See Chapter 1). This lecture was immediately 

followed by small-group exercises, where students were solving written clinical 

reasoning problems. The same year, students were instructed to choose a patient with a 

specific problem from their primary care placement, take a history from them 

independently, and then carry out a focused examination under observation from the 

supervising GP. The GP was not commenting on the examination, but made sure that the 

patient was safe. Finally, the students were instructed to come up with a differential 

diagnosis and justification for it in a 1000-word essay. This was the first phase of 

diagnostic reasoning being introduced into the curriculum. 

 

In the second phase, diagnostic reasoning has been incorporated vertically into the 

curriculum, from the first until the last year. In Year 1, a clinical workshop was held, in 

which students were presented with a list of symptoms and they were asked to try to 

piece them together. The approach to this exercise is Sherlock Holmes trying to solve a 

murder mystery. Through the workshop, they were also introduced to the notion of 

deductive and inductive reasoning. In Year 2, the previously described lecture and case 

study continued. Year 3 did not involve any specific diagnostic reasoning training. In 

Year 4, the General Practice module takes place. In preparation for this module, GP 

tutors were give a lecture on how to approach and introduce diagnostic reasoning into 

their teaching. This is important because many of the GP tutors have not themselves 

received any explicit diagnostic reasoning training before. Students are also given a 

lecture at the beginning of the module, which focuses on refreshing the material on 

diagnostic reasoning from previous years, and introducing the work of Heneghan and 

colleagues on diagnostic strategies in primary care (Heneghan et al., 2009). Finally, in 
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Year 5 the same GP tutor receives faculty training to ensure they incorporate diagnostic 

reasoning into the clinical training at GP placements. 
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4.3.3 The simulated surgery setting 

The Simulated Surgeries provide an opportunity for fourth year students to practice 

primary care consultations in a risk-free environment. The Simulated Surgery takes 

place within one of the teaching buildings of the local medical school, taking place 3 

times a year: December, March and June. Each time they take up two whole teaching 

days, and each student is allocated to either of these days. When students arrive on the 

day, they are offered a pre-brief session. During the pre-brief session, students are told 

that the Simulated Surgery is similar to the Objective Structured Clinical Examinations 

(OSCEs), but without the assessment element. It is emphasized that the aim of the 

Simulated Surgery is to provide an opportunity for them for practice in a safe 

environment with feedback provided by their regular GP supervisors, who act as 

simulation facilitator during the Simulated Surgery. The students are then organized 

into pairs. They are informed that during the surgery they will need to alternate the 

leading role, while the other student acts as an observer. 

Following the pre-brief, students move to the stations. Students are instructed to go 

through seven stations, situated in seven rooms along the same corridor. There is a short, 

printed instruction on the door of each station, to instruct the student to act like a junior 

doctor, take focused history from the patient and decide on the management plan. Each 

station is set-up the same way, with a desk in the middle with four chairs around it. A 

facilitator and an actor are sitting on one side of the table, while opposite them, there are 

two empty chairs for the students to take. On the table, the students have paper and pen 

for notes, and any props that need to be used at the station. In front of the facilitator, there 

is an evaluation checklist, which they complete as the simulation is going on. These 

checklists are similar to those used for the OSCEs. Once the simulation is over the 

facilitator gives the completed checklist to the students, and provides verbal feedback 

about the student’s performance. 

During the simulation, the time is signalled in similar routine as during real OSCEs by a 

designated timekeeper. A walky-talky is placed in each room and on the corridor to 

deliver the instructions. At the beginning, students are instructed to start the station, then 

after 5 minutes they are reminded of the remaining time, at 7 minutes they are instructed 

to finish the consultation and proceed to feedback, and finally after 10 minutes they have 

a signal that the station is over and they need to move on to the next station. 
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4.3.4 Video-stimulated recall 

During diagnostic consultations, medical students do not necessarily articulate all aspects 

of their reasoning process, which means that much of their thinking process might not be 

directly observable. One method for identifying covert assumptions and arguments is to 

explicitly instruct the participants to engage in observing their own internal mental 

processes and verbalize their though processes and cognitive content, thereby making it 

accessible for the researcher. This is called the think-aloud technique and is frequently 

used in research studying cognitive content. Think-aloud can be carried out concurrently 

while participants are carrying out a task, or retrospectively, after the completion of the 

task. During concurrent think-aloud, participants are asked to verbalize their thoughts as a 

running commentary. This technique is also called reflection-in-action. It is considered 

to be an invasive technique and requires substantial training of the participants for 

optimal results (Gass and Mackey, 2000). For the present research project, this would not 

be an appropriate technique for a number of reasons. First, it would have largely 

interfered with the natural flow of the consultations. Secondly, it would have increased 

the cognitive load of the task (Branch, 2000, Karsenty, 2001). Finally, it has been a 

consistent finding that in order to engage in concurrent think-aloud procedure, 

participants need to slow down their actions, as it is impossible to verbalize everything as 

fast as they would naturally happen (Afferbach and Johnston, 1984, Ericsson, 1993). Due 

to the inherent time constraint of primary care consultations, this would have been 

problematic in the present study. 

The think-aloud technique can also be used retrospectively, after the event of interest 

has taken place. This research technique is called reflection-on-action, where 

individuals are asked to verbalize their cognitive processes after participating in a task. 

To assist the recollection of past events, this technique is often augmented by an audio 

or video recording of the event. In the present study it was important that the interview 

revealed the experiences of the participants as authentically as possible, and therefore 

the reflections were supported by watching the video recording of the consultations. The 

video recording allowed the participants to relive the simulated scenarios to support 

more accurate recall of their experiences. Video-stimulated recall is a research method 

in which an event is first video recorded and afterwards, the person taking part in the 

event is asked to recall what they were thinking during the event while watching the 

video. It is a widely used technique, especially in the field of education. It is a technique 

that can help explore cognitive processes relating to certain events in a much less 

intrusive way than using alternative techniques, such as reflection-in-action (Nguyen et 
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al., 2013). However, there were certain methodological issues that needed to be 

addressed in order to ensure the rigour of this type of data collection (Henderson and 

Tallman, 2006): 

 

1. Time gap: It has been established that the time elapsed between the lived event and 

the recall of the event has a significant influence on the accuracy of the recall (Garner, 

1988, Bloom, 1954). Both Bloom (1954) and Garner (1988) found that the accuracy of 

the recall of events started to significantly decline 48 hours following the event 

(Garner, 1988, Bloom, 1954). These studies suggest that in order to ensure the 

reliability of the recall, the time between the task performance and the stimulated 

recall interview had to be minimized. The reflexive interviews took place on the same 

day as the consultations, less than an hour apart. This ensured that the memory of the 

event remained easily accessible for the participant to reflect on. 

 

2. Capturing task performance: The video recording of the task acts as a memory 

retrieval cue and has high associative strength (Henderson and Tallman, 2006). Using 

a video prompt lowers the risk of fabrications and makes it more likely to trigger 

accurate memories (Henderson and Tallman, 2006). Also, as an added benefit for the 

participants, it has been found that the recalling one’s own thoughts of an event can 

strengthen the overall memory of that event (Ericsson, 2002). 

 

3. The interview process: Smith, Flowers and Larkin (2009) suggests that in-depth, 

semi-structured interviews are the most suitable data collection tools for IPA studies 

(Smith et al., 2009). In line with this view, the IPA phases of the present study all 

relied on semi-structured interviews. During video-stimulated recall, it is important 

that the interviewer is supportive and non-judgemental towards the interviewee 

(Henderson and Tallman, 2006). It has been recommended that the interviewer 

should keep questioning to a minimum, refraining from complicated and leading 

questions. At the beginning of the interview the interviewer needs to instruct the 

interviewee to recall what they were thinking during the event, while they should 

also reassure them that it is okay if they cannot remember parts of the event or if they 

were thinking about something other than the task at hand during the event 

(Henderson and Tallman, 2006). Furthermore, it is important that the interviewer 

takes caution with the prompts used during the interview. Prompts should be non-

directive (“What were you thinking then?”), they should involve the specific content 

being viewed (“What were you thinking when the patient said that?”), and they 
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should seek confirmation that the thought was there at the time of the task and not 

fabricated during the time of the interview (“Did you think that when you were in the 

simulation exercise, or did you just think of it now?”) (Henderson and Tallman, 2006). 

Video-stimulated recall has been used in primary care research (Paskins et al., 2014). A 

systematic literature review carried out by Paskins, McHugh & Hassel (2014) to explore 

the use of video-stimulated recall in primary care research identified 28 publications. 

Four of these articles focused on decision making in primary care. Three of them looked 

at expert decision making in specific circumstances: patients undergoing health 

maintenance examinations; looking at why GPs discuss smoking with some patients and 

not others; and investigating reasons for non-disclosure of information in family planning 

and diabetes clinics. In the last article, they looked at the power relationship during 

triadic decision-making when GP, medical student and patient are all present during a 

consultation (Treichler et al., 1984). The fact that this research method has been used 

repeatedly in primary care to investigate cognitive processes of healthcare professionals 

is a good indication that it was going to be a suitable data collection method for the 

present research project. 

In the present study, in line with the recommendations of Henderson and Tallman (2006) 

listed above, task performance was captured through video recording by the researcher, 

and reviewed shortly after the task was performed. During the interviews, the researcher 

took on a non-directive role, in line with the methodological recommendations, utilizing 

neutral prompts of “What were you thinking then?”, “What were you thinking when the 

patient said that?” and confirmatory prompts, such as “Did you think that when you were 

in the simulation exercise, or did you just think of it now?”. The researcher encouraged 

the participants to pause the video whenever they could remember what was going 

through their mind during the consultations. It was expected that some participants may 

be occasionally distracted by focusing on viewing the recording instead of recalling their 

thinking process, because for some this was the first opportunity to view their own 

performance. However, during the interviews, it was predominantly the participants and 

not the researcher who paused the video. The researcher only intervened when the 

participants themselves have not stopped the recording for a considerable length of time, 

as this was interpreted as the participant was too immersed in the video without 

concentrating on the recalling task. 
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4.3.5 Participant recruitment and data collection 

IPA studies generally involve small, homogeneous, purposive samples (Reid et al., 2005, 

Hefferon and Gil-Rodriguez, 2011). Therefore, in the present study, medical students of 

the same cohort were purposefully sampled. First, the pilot study was conducted in order 

to familiarize the researcher with the setting, to explore the practical constrains of the 

setting, and to test the feasibility of the data collection procedures. The pilot study started 

with participant recruitment. All fourth-year medical students at the local medical school 

who were enrolled in the General Practice module 403 during the 2015/2016 academic 

year were sent an email advertisement about the study through an independent 

administrator. The advertisement contained the contact details of the researcher that 

students who were interested in the study could forward their inquiries to. Students were 

also told about the opportunity to participate in the study during their primary care 

lectures. There were no exclusion criteria imposed in terms of age, gender, nationality, or 

otherwise. In the first instance, two students volunteered for the study. They were given 

the participant information sheet to read and were encouraged to ask any questions they 

may have. They were also asked to read and sign the informed consent form before 

participation. As the students go through the simulated stations in pairs, the assigned 

student pair of each volunteer was also informed about the filming and verbal consent was 

obtained from them for the filming as they were likely to appear in the background of the 

video footages. On the day of the Simulated Surgeries, written consent was obtained from 

all actors involved in the scenarios to be filmed and verbal consent was obtained from all 

the clinical facilitators who would appear on the footage. 

During the Simulated Surgeries, the researchers shadowed the volunteers throughout all 

their stations. The filming was carried out by attaching an iPad to a tripod, and placing that 

at the side of the consultation rooms. IRIS Connect software was be used to record the 

consultation, which immediately uploads and stores the videos on a secure website. 

During the consultations, the researcher was seated at the back of the room, out of sight 

for the students. Once all the stations were completed, participants were asked to join the 

researcher in a quiet room for the semi-structured reflexive interview. The video-

stimulated interviews took place in accordance to the recommendations of Henderson and 

Tallman (2006), outlined previously. During the interviews the participants were asked to 

review their consultation and reflect upon their experiences (See Appendix A). The 

interviews were audio recorded and later transcribed verbatim by the researcher. 
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4.4 PHASE 2 AND PHASE 3 – THE QUALITATIVE STUDY OF FINAL YEAR MEDICAL 

STUDENTS’ AND FOUNDATION DOCTORS’ EXPERIENCES OF DIAGNOSTIC 

CONSULTATIONS IN REAL PRIMARY CARE SETTING 

4.4.1 NHS Ethics and Sponsorship 

Phase 2 and phase 3 moved the study into real primary care settings. The ethical 

procedures were in accordance with current NHS guidelines (See Figure 11). First, 

sponsorship application for the project was submitted in according to the rules and 

regulations of BSMS. Informed consent forms and participant information sheets for 

both the participants (See Appendices D and E) and the patients (See Appendices F and 

G) were designed and submitted with the application. A detailed data management plan 

was also designed in order to make sure data is stored, accessed and transferred securely 

during the study. The University of Sussex accepted the responsibility to act as the lead 

sponsor for the study. Following the obtainment of the sponsorship, NHS ethical 

approval was attained. This application process was made via the Integrated Research 

Application System. The project was first reviewed and approved by East of England - 

Cambridgeshire and Hertfordshire Research Ethics Committee via Proportionate Review 

Service, and subsequently by the Health Research Authority. Approvals were subject to 

minor amendments and the condition of obtaining a research passport for the chief 

researcher. For the research passport, the researcher obtained an Occupational Health 

Check and a Disclosure and Barring Service check. Once the research passport was 

completed, participant recruitment could start for phase 2 and phase 3 in February 2017. 
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Ethical considerations for the final year medical students and foundation doctors included 

that they may experience increased performance anxiety due to the filming. The same 

measures were taken as in Phase 1: positioning the researcher and the recording 

equipment out of sight for the participants, informing participants that they are free to 

stop and withdraw from the study at any point without any repercussions, and offering an 

optional debrief session. However, none of the participants reported increased anxiety, 

and none of the participants withdrew from the study or requested a debrief session. It 

was also ensured, that if while reviewing the recordings, the participants would recognize 

an error they have made during the consultation, their supervisors would be informed to 

ensure the appropriate measures were taken to rectify that error. 

The main ethical considerations with respect to the patients involved having mental 

capacity, voluntary participation, and informed consent. Only patients over 18 years 

were asked to participate in the study. There was also a risk that patients may not have 

mental capacity to consent or in rare cases they may lose capacity during the 

consultation. In order to address this, the final year medical students and junior doctors 

were asked to judge the mental capacity of the patients by filling in a standard capacity 

assessment form after the consultations to ensure that all patients involved in the study 

had capacity to consent. 

There was a potential risk that some patients may not want to be filmed during their 

consultations, especially if their consultation was likely to involve an issue of sensitive 

nature or intimate examinations. To address this, participation was completely 

voluntary, only patients who were comfortable with being filmed were recorded. 

Intimate examinations were not filmed. Patients could also request for parts of their 

consultation not to be filmed. However, all the patients who decided to participate 

agreed to have their entire consultation filmed. 

Another consideration was that patients may disclose information during the 

consultation that retrospectively they would not wish to be recorded. This was 

addressed by making sure to take consent both at the beginning and at the end of the 

consultations. 

Another consideration was that patients may change their mind about participating in 

the study during or after the consultation. This concern was especially important 
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considering the short deliberation time patients had to decide about participation. 

Therefore, participants were asked to sign a consent form both at the beginning and at the 

end of the consultation to ensure they were still happy to participate. They were also 

given a cooling-off period of one week, in which time they were allowed to withdraw 

from the study and request all their material to be deleted. However, none of the patients 

decided to withdraw from the study. 

Finally, as the time for informing patients about the study was limited, the patients were 

given a leaflet with detailed information about the study to take home, which involved 

contact details for the researcher, the supervisors, and information about the NHS 

complaint procedures. None of the patients took up this opportunity. 

4.4.2 Participant recruitment and data collection 

4.4.2.1 Phase 2 - Final year medical students 

GP practices that provide placements for 5th Year BSMS students were contacted, from 

which two practices have agreed to facilitate the study. Those final year BSMS students, 

who were assigned to these two surgeries were contacted and informed about the study. 

Once participants were identified, a convenient date and time was agreed with them for 

the researcher to visit the practices to film some of their morning surgeries. Patients who 

were about to see the participants were informed at reception about the study. Only 

patients who consented to be filmed and signed an informed consent form were involved 

in the study. The filming was carried out by placing an iPad on a tripod in the corner of 

the consultation room. IRIS Connect software was used to record the consultation, which 

immediately uploaded and stored the videos on a secure website. Once the morning 

surgeries were over, participants reviewed some of their consultations with the researcher 

and reflected on their experiences through semi-structured interviews. The semi-

structured interviews utilized the same interview guide as was used in Phase 1. The 

interviews were audio recorded and transcribed verbatim by the researcher. All details 

that could be used to identify participants (e.g. name, age, GP practice) were removed 

from the transcripts or given pseudonyms. Each participant was assigned a unique 

participant number, and all the data collected from the same participant was identified by 

their participant number. 
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4.4.2.2 Phase 3 - Foundation Year 2 doctors 

South Thames Foundation School was contacted for assistance on recruiting Foundation 

trainees and GP practices to participate in Phase 3 of the study. The Foundation School 

agreed to cascade the information about the study to all practices in Sussex and East 

Surrey who currently provided foundation placements. The BSMS Alumni office was 

also contacted and they have placed an advertisement about the study in their newsletters. 

Finally, the researcher personally attended a training session for the Foundation doctors 

in order to raise awareness of the study. The GP practices, who have previously 

participated in Phase 2 of the study were also informed about Phase 3. Once signed up for 

the study, participants were sent information sheets about the study and were asked to 

suggest a convenient date and time for the filming. Before the filming has started, 

participants were asked to sign the informed consent form. Patients who were scheduled 

for the morning surgeries were also informed about the study. Only those consultations 

were filmed where the patient has given informed consent for participating in the study. 
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4.5 PHASE 4 – SURVEY EXPLORING PENULTIMATE AND FINAL YEAR MEDICAL 

STUDENTS EXPERIENCES OF OSCES AND REAL PRIMARY CARE CONSULTATIONS 

4.5.1 Research Governance and Ethics 

Ethical approval for the project was obtained in line with the rules and regulations of 

Brighton and Sussex Medical School. The research proposal with all corresponding 

documents including the questionnaire, the letter to the gatekeepers, and the 

advertisement for the students were all submitted for evaluation for the BSMS Research 

Governance and Ethics Committee. The project was given favourable ethical opinion by 

the committee with minor amendments. 

The online questionnaire started with an information leaflet for the participants, which 

explained the confidentiality and privacy aspects of the data collection (See Appendix I). 

Participants were informed that participation in the online survey was completely 

voluntary and that they were free to withdraw from the study at any point without having 

to provide a reason, or ask for their data to be removed from the study if it was before the 

point it has been included in the final PhD thesis draft or any publications. Questionnaires 

were completed anonymously and returned indirectly. Each participant was assigned a 

random identity number which linked the data received from them back to their name and 

contact details. The participants’ names and contact details were stored securely and 

separately from the research data. All place and institution names which could have led to 

the identification of individuals or organisations were removed from the data. All 

personal information gathered was treated in strict confidence and never disclosed to any 

third parties. Research records were held in accordance with the data protection 

guidelines of Brighton and Sussex Medical School. The research data was not to be used 

for any purpose other than that which consent was given for. All participants of the self-

completing a questionnaire were informed that returning the completed questionnaire 

implied consent to participate. There were no special procedures for obtaining consent in 

advance of completing the questionnaire. Completion of the questionnaire by the 

participant was evidence that participants consented to participate in the questionnaire 

part of this study. They were informed about this on the ‘Instruction’ page of the survey. 

Although participants were asked which medical school they attended, this information 

was assured not to be linked with their answers to the other questions. This information 

was only used to report how many of the 33 medical schools in the UK took part in the 

survey. 
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4.5.2 Participant recruitment and data collection 

An electronic message outlining the study was sent to gatekeepers (i.e. Undergraduate 

Leads) at each of the 33 medical schools in the UK. They were asked to distribute the 

attached email advertisement with a direct web-link to the online questionnaire for their 

penultimate year and final year medical students. There were no exclusion criteria 

imposed in terms of age, gender, race or otherwise for the students to participate. 

Questionnaires were distributed electronically, and participants could complete the 

questionnaire in their own time from any computer. 

The aims of the survey were to enrich the findings of the study, to expand the scope of 

the findings and to triangulate the findings of phase 1. The survey intended to address to 

following research questions: 

1. Do penultimate and final year medical students across the UK have similar 

OSCE experiences with respect to diagnostic reasoning as found in phase 1 of 

the present study? 

2. Do the experiences of penultimate medical students differ from the experiences 

of final year medical students in real primary care and OSCE settings? 

When considering the appropriate sample size for the survey, the approximate number 

of medical student cohorts in the UK was researched. According to the estimates of the 

King's Fund, around 6000 medical students graduate each year in the UK (The King’s 

Fund, 2014). Based on this data, using the following formula: 

n = N*X / (X + N – 1), 

where, 

X = Zα/22 *p*(1-p) / MOE2, 

and Zα/2 is the critical value of the normal distribution at α/2, MOE is the margin of 

error, p is the sample proportion, and N is the population size, with the confidence 

interval of 95%, a margin of error of 5%, and z-sore of 1.96, the sample size for 

parametric tests should be 362 for this year group. As there was no available data for the 

penultimate population, the same estimate was used for their group as well. 
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Since the present study intended to use a non-parametric test (i.e. the Mann Whitney U 

test), the Pitman Asymptotic Relative Efficiency was used to inflate this sample size 

(Hollander et al., 1999, Randles and Wolfe, 1979). It is assumed that the Asymptotic 

Relative Efficiency of the Mann Whitney U test can never be worse than 0.864 for a 

reasonably broad class of probability distributions, which would imply increasing the 

sample size by a factor of 1.157 (Lehmann, 1975). That meant that the study aimed at 

achieving a sample size of 419 per year group. 

4.6 DATA ANALYSIS 

4.6.1 The Interpretative Phenomenological Analysis (IPA) process 

Each reflective interview was audio recorded and transcribed by the researcher. Although 

there is no single, right way to carry out Interpretative Phenomenological Analysis (IPA), 

and creative innovation is encouraged for the analytic process, there are some key 

strategies that are common to all IPA studies (Smith et al., 2009). The present analysis 

followed the guidelines of Smith, Flowers, and Larkin (2009), which describe those key 

strategies (Smith et al., 2009). According to them, the IPA analysis can be broken down 

into the following seven phases, which should be used in an iterative and inductive cycle 

(Smith et al., 2009, Smith, 2007): 

1) The analysis begins by reading and re-reading the transcribed data. This is 

necessary in order for the researcher to get familiar with the interview material. 

In the present study, the transcription process was completed by the researcher, 

which ensured high level of the immersion in the data early on. Once the 

interviews were transcribed, the researcher kept re-reading them in order to 

encourage active engagement with the data. 

2) Once the researcher is familiar with the data, the initial coding process can begin 

(Smith, 2007). This close, line-by-line analysis is the most detailed and time-

consuming step of the analytic process (Larkin et al., 2006, Smith et al., 2009). 

The researcher carefully examines the data, making initial comments and notes 

about the scripts. The initial codes can involve descriptive, conceptual, and 

linguistic comments about the data. Descriptive comments summarize the 

participant’s experiences and interpretation. Linguistic comments focus on the 

language use of the participants. Conceptual comments reflect the researcher’s 
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interpretation of the data. This initial coding often takes an interrogative form at the 

early stages of analysis, and it links the data with the conceptual knowledge of the 

researcher. It is advised to keep these different types of comments distinguishable 

during the analytic process in order to make it clear what constitutes to the 

participants’ interpretation and what to the researcher’s secondary interpretation. In 

the present study, primary descriptions and interpretations were written in plain text, 

secondary interpretations were underlined, and linguistic comments were italicised. 

All of these comments of the initial analysis were presented on the right margin of the 

transcripts. According to Smith and colleagues (2009), it is important to keep the text 

and the comments together at this point, because the connection between these two is 

critical in order to allow the researcher to engage in deep analysis (Smith et al., 2009). 

These provisional comments form the basis of the next step in the analysis. 

3) Once the initial coding of the transcript has been finished, the focus of the analysis 

shifted from the transcript itself to the exploratory comments. Connections, 

relationships and patterns are looked for in these comments in order to develop broad, 

emergent themes. These are written on the left-hand side margin of the transcripts. 

These themes are tentative at this point and likely to change through the next stages of 

the analysis. 

4) The next step is to write down all the themes in chronological order, and start 

searching for connections across these emergent themes. The researcher at this point 

is trying to search for common features and shared meanings that could cluster the 

themes. This clustering process will form larger, superordinate themes through the 

process of abstraction and subsumption, and narrower, subordinate themes through 

polarization. Abstraction means grouping similar themes together to form one broader, 

superordinate theme. Subsumption on the other hand is the process where an emergent 

theme itself is elevated to the superordinate level. Polarization involves focusing on 

the differences between themes instead of similarity and thereby splitting up themes 

into smaller, but more homogeneous sub-themes. The researcher may also use 

numeration, which shows the frequency with which each theme is represented in the 

original data. While this could be a useful way of describing the data, frequency alone 

should not be used as the indicator of the importance of various themes, as themes can 
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play very significant role even if they only appear in one transcript. 

Contextualization can be another useful way to look for connections between 

themes. As all themes appear in the narrative of the participant, the relative 

timing and location of particular themes within the broader transcript may 

provide insight into the understanding of the theme. 

 

This step of the analytic process involved moving the themes around, 

developing mind maps to explore how themes could fit together. During this 

process, the researcher keeps returning to the original text and comments in order 

to continuously check the emergent pattern of themes against the original data in 

an iterative process. The emergent themes are then re-presented in a coherent 

order, together with relevant quotations from the original transcript. At this stage, 

some comments and themes may be dropped if they do not add value to the 

overall analysis. 

 

5) Once the above analytical steps are completed for the first transcripts, the 

researcher is ready to move on to the next case. At the present study the 

analysis was started from scratch at each transcript instead of using the themes 

of the previous transcripts as a template in order to keep with the idiosyncratic 

focus of IPA. 

 

6) Once all cases are analysed, the researcher starts looking for patterns across 

cases. The researcher is looking for how the themes relate to each other, which 

themes are the most prominent, how can the theme in one transcript illuminate a 

theme in another. This way the researcher is attempting to capture the essence of 

the students’ experiences. 

 

7) Finally, the last phase of the analytic process is the writing-up itself. The results are 

presented in a narrative account, richly illustrated with direct quotations from the 

transcripts in order to show the reader the results of the analytic process. The findings 

are generally presented first, followed by the contextualizing the findings in terms of 

existing literature, which generally forms the discussion part of the paper. 

 

These guidelines of the data analytic process were followed in the present study. The 

data analysis was carried out by the researcher and validated by the researcher’s 
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academic supervisors. The researcher sent the supervisor regular updates and reports to 

review throughout all stages of the data analytic process. The supervisors provided 

feedback about the analytic work. However, due to the requirements of the PhD to be the 

original work of the researcher herself, the supervisors’ role was not to provide additional 

interpretative analysis for the study, but rather to ensure that the work is sound, the 

arguments are logically valid, and the interpretations are grounded soundly in empirical 

data. This approach was also consistent with the theoretical framework of the present 

study. When the supervisors identified areas where the researcher’s arguments did not 

seem to be supported strongly enough by the empirical evidence provided, the researcher 

went back to the data to find further supportive evidence, or decided to abandon the 

argument in the lack of sufficient evidence. 
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4.6.2 Data analysis of the survey data 

The national survey was based on an online questionnaire that was sent out to all medical 

schools in the UK. From the 33 medical schools, 10 agreed to distribute the survey for 

their penultimate and final year students. Within the time frame of two month, 73 

penultimate students and 82 final year medical students completed the survey. The survey 

involved both open-ended questions and Likert-scale items. The responses to the open-

ended questions were analysed using thematic analysis to identify and describe the most 

prominent themes in the data. Thematic analysis (TA) is one of a widely used research 

method in qualitative data analysis. It first appeared in the 1970s (Clarke and Braun, 

2013, Braun and Clarke, 2014), and although there have been many different variations 

proposed (Vaismoradi et al., 2013, Aronson, 1994, Attride-Stirling, 2001, Boyatzis, 

1998), essentially, the aim of all thematic analysis is to identify and analyse patterns in 

qualitative data (Smith, 2015b, Braun and Clarke, 2006). TA has a variety of uses 

depending on the research questions: it can be used inductively or deductively; it can 

focus on semantic or latent themes; it can describe the whole data set or a particular 

aspect of it; and the basic definition of what counts as a theme can vary. It was decided 

that the present study would use inductive, semantic, data-driven analysis, where themes 

are defined as a patterned response that captures an important aspect of the data in 

relation to the research questions. The thematic analysis process followed the guidelines 

of Braun and Clarke (Braun and Clarke, 2006). 

For the Likert-scale items, two types of analysis were carried out. First, the questions 

were organized into themes (See Appendix J), and descriptive statistics of the percentages 

of responses was used to describe the pattern of responses within those themes. Second, 

non-parametric tests were used to compare the distribution of answers between the two 

year groups. The Wilcoxon-Mann-Whitney test was used to compare the distribution of 

responses of penultimate and final year medical students to each question of the survey 

and to determine whether there is a significant difference between the two year groups. 

The Wilcoxon-Mann-Whitney test is a non-parametric test that is suitable for the present 

study, because as opposed to parametric tests, the Wilcoxon-Mann-Whitney test does not 

rely on the assumption that the dependent variable is a normally distributed interval 

variable (Cohen et al., 2002, Pett, 1997, Clegg, 1998, Jamieson, 2004). 
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5 CHAPTER 5 – FINDINGS 

5.1 INTRODUCTION 

Chapter 5 encompasses the findings of the study. First, the participant sample for each 

phase is described. Following the participant section, the findings are divided up into 

four main sections based on the four phases of the study. First, the IPA findings from 

Phase1, Phase 2, and Phase 3 are presented. The phenomenological and hermeneutic 

elements of IPA together form the main body of these sections, supplemented with direct 

quotations from the interviews to illustrate and support the emergent themes. The use of 

these direct quotations is vital as they allow the reader to become part of the hermeneutic 

dialogue (Smith, Flowers, Larkin, 2009, pp.109). Following the IPA findings, the results 

of the online survey are presented. Descriptive analysis has been carried out for both 

open-ended and Likert-scale questions and the findings are summarized separately for 

penultimate and final year participants. Finally, results of the comparative analysis 

between the two year groups are presented. 
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5.2 PARTICIPANTS 

5.2.1 Phase 1 

During the pilot study, the two volunteers reviewed and reflected on four simulated 

scenarios. The pilot study revealed that the setting was suitable for the study, however, 

the equipment used to record the consultations and the subsequent interviews needed to 

be adjusted in order to optimize results. An additional microphone was purchased to 

improve the sound quality of the recordings. The pilot study also confirmed that the 

proposed interview questions were suitable for prompting reflections on diagnostic 

reasoning. Finally, it was decided that in order not to lose valuable data, the interview 

material of the pilot study would be included in the main study during data analysis. 

Following the pilot, 10 more students volunteered to participate in the study. In total, 21 

simulated GP consultations were filmed, involving 12 fourth year medical students, 7 

females and 5 males (See Table 5). The interviews took on average 28 minutes per 

participant (min: 14minutes, max: 44 minutes), totalling up to 5 hours and 35 minutes of 

interview data. 

Table 5: The participant list of Phase 1 of the present study 

Participant # Gender Scenarios reflected on Interview 
length 

(min:sec) 

#1 Female Viral Gastroenteritis 
Urinary Tract Infection 

29:28 

#2 Male Viral Gastroenteritis 
Urinary Tract Infection 

18:57 

#3 Female Chest pain 

COPD 

32:39 

#4 Female Panic attack 
Back pain 

43:53 

#5 Female Panic attack 

Back pain 

37:59 

#6 Female Chest pain 
COPD 

27:16 

#7 Male Panic attack 
Back pain 

36:33 

#8 Male Chest pain 
COPD 

33:44 

#9 Male COPD 17:20 

#10 Female Back pain 18:13 

#11 Female Eye pain 14:35 

#12 Male UTI in pregnancy 
Testicular lump 

24:55 
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5.2.2 Phase 2 

Two final year medical students volunteered to participate in Phase 2 of the study, 1 

female and 1 male. Due to time constrains, the first participant could only reflect on one 

diagnostic consultation, while the second participant reflected on three. The patients’ 

problems presented during the consultations involved depression, leg injury, high blood 

pressure, and cough. The participants were given 20-30 minutes for each consultation. 

The video-stimulated interviews provided 1 hours and 27 minutes of data. 

5.2.3 Phase 3 

Two Foundation doctors, 1 female and 1 male, volunteered for the study from two 

separate GP practices. Both participants have studied in the same medical school and 

attended the same Foundation training, which ensures that this participant sample 

remained homogeneous. The foundation trainees were filmed across 3 consultations 

each, during their routine morning surgeries. The patients’ problems presented during 

their consultations involved back pain, ear bleeding, breathlessness, high blood 

pressure, panic attack, eczema and hay fever. Each consultation lasted for 

approximately 30 minutes. The video-stimulated interviews provided 2 hours and 2 

minutes of data. 

5.2.4 Phase 4 

However, due to time limitations in the administration of the survey, only a fraction of 

the anticipated sample size was achieved. 73 penultimate year medical students filled 

out the questionnaire, from 7 different UK medical schools, with the average age of 23 

years (age = 21.15 ± 4.08 years), and 82 final year medical students completed the 

questionnaire, from 8 different UK medical schools, with the average age of 24 years 

(age = 23.85 ± 2.26 years). This means that the response rate was just over 1 per cent 

for each year group. This means at a 95% confidence interval the present data has an 

11.5% margin of error for the penultimate year group and a 10.8% margin of error for 

the final year group. 
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5.3 PHASE 1 - IPA FINDINGS 

The interpretative phenomenological analysis of the fourth-year medical students’ 

interviews based on their experiences of simulated GP consultations revealed three 

overarching, superordinate themes, and eleven subthemes (See Table 6). The presence 

of data extracts within individual transcripts representing these themes are presented 

in the Appendix H to highlight the divergence and convergence of data from the 12 

participants. 

The superordinate themes were (1) the OSCE effect, (2) diagnostic reasoning, and (3) 

challenges in consultation skills. The first superordinate theme revolved around the 

OSCE setting of the simulated consultations. This theme involved students’ 

perceptions about how their diagnostic thinking and behaviour changes in an OSCE 

situation as opposed to real clinical practice and how an OSCE setting influences their 

perceptions of the diagnostic consultation itself. The second theme involved the 

students’ reflections about the diagnostic strategies they used during primary care 

consultations, the characteristic features of their thinking process during the diagnostic 

process, their approach to the decision-making role with regards to diagnosis and 

management, and their views about their future competencies in these areas. Finally, 

the third theme comprised the students’ reflections about the challenges they 

experience with regards to consultation skills in primary care. 

Table 6: Themes based on the Year 4 interviews 

Superordinate theme I – THE OSCE EFFECT 

Theme I – 1. Artificiality of the scenarios 

Theme I – 2. Contextual pressure 

Theme I – 3. Lack of reasoning and ticking boxes 

Superordinate theme II – DIAGNOSTIC REASONING 

Theme II – 1. Generating initial list of differentials 

Theme II – 2. Narrowing down the differentials 

Theme II – 3. Relying on memorized lists 

Theme II – 4. Using examinations and test results 

Theme II – 5. Metacognitive interference 

Theme II – 6. Diagnosis and management 

Superordinate theme III – CHALLENGES IN CONSULTATION SKILLS 

Theme III – 1. Interpersonal skills 

Theme III – 2. Communication skills 
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5.3.1 The OSCE effect 

It was evident from early on during the data collection that the Simulated Surgeries bear 

strong resemblance to Objective Structures Clinical Examinations (OSCEs). The physical 

set up of the consultations rooms, the general instructions for the students, the time 

pressure of the consultations, the simulated patients and the presence of the supervisor 

with an assessment checklist all resembled OSCE settings. For these reasons students 

perceived the consultations primarily as mock OSCE stations. This was evident by the fact 

that every participant in the present study referred to the resemblance between the 

Simulated Surgeries and OSCEs during their reflective interviews. 

“...it’s very similar to the real OSCE situation” (P#5) 

“...it is useful to practice the OSCE situation” (P#2) 

“...I think it is a great way to learn, just forcing you to have that OSCE 

situation” (P#11) 

“...in this situation it is probably alright, because it was an OSCE” (P#6) 

The fact that students perceived the simulated scenarios as OSCE stations implies that 

their observed thinking and behaviour resembles that of OSCEs more closely than their 

thinking and behaviour in real clinical practice. While there may well be overlap 

between these two, there are also significant differences that the students explicitly 

pointed out during the interviews. During the reflective interviews, they highlighted the 

aspects where their thinking and behaviour was altered by the contextual pressures, 

highlighting the ways the OSCE setting could influence students thinking and behaviour. 

“...You are always sort of acting in a consultation” (p#9) 

“...I think it’s hard, it’s hard when you are under pressure in that kind of 

situation, because you are probably acting a bit differently to how you would do 

in a normal consultation if you weren’t in a, I know it’s not an exam, but if you 

weren’t in that kind of set-up. I think you probably would be a bit different.” 

(p#10) 

“...I know it’s not like appropriate and in front of a patient I would never ever 

do something like that” (p#8) 

Students referred to their performance during the simulated consultation as “acting”, 

suggesting that their behaviour in real scenarios would be different. If the students’ 

behaviour is in fact different from their behaviour during real consultations, as indicated 
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by the present data, that calls into question the predictive power of these simulated 

consultations for future clinical performance. Both simulated practice and simulated 

examinations aim at providing a realistic training and assessment for future practice, 

however, these aims may not be met when students consciously change their behaviours 

in these settings. 

 

5.3.1.1 Artificiality of the scenarios 

During the interviews, students often made reflective comments about the artificiality of 

OSCE scenarios. They perceived many features of OSCE consultations as different from 

those of real consultations. They had well defined ideas about what they are expected to 

do at certain OSCE stations and how OSCE actors would react in various situations. They 

would attempt to categorize and identify stations in order to know what is expected of 

them, which gave rise to station recognition instead of pattern recognition of illness 

scripts. Even during the Simulated Surgery consultations, students were often focusing on 

anticipated expectations instead of being immersed into the simulation. 

 

“...Like typically like in an OSCE they usually have like a strong family history, 

and that’s kind of like what they are like pointing you towards” (p#8) 

“...And when he said pills like it seems like a particular like OSCE situation 

where like they suggest medications, but they don’t know what it is, but on the 

mark sheet I am pretty sure they ask you to specifically know what the pills 

are” (p#8) 

 

“...when I was thinking COPD, I think smoking, it’s a really common cause, and 

usually it’s really typical in an OSCE history” (p#8) 

. 

The simulated nature of the scenarios and their previous experiences with OSCEs meant 

that students knew a lot about standard OSCE stations and had strong expectations about 

how the consultations would unfold. They tend to recognize the OSCE targets during the 

simulation, and seem to know what to look for in the stations that they could get scores for 

on their assessment checklists. Of course, in a real clinical situation, such anticipation 

would not be feasible. Such predictability in the OSCE stations means students approach 

the stations with pre-set anticipations and expectations that guide their consultations. It 

influences the focus of their inquiry, and thereby influencing their diagnostic reasoning in 

a way that could be different from real scenarios. 

 

“...I couldn't see anything wrong with the ECG, like I couldn’t see any changes 

that were concerning, that could sort of highlight that he was having a 
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myocardial infarction. But at that time, I was thinking, you know they gave me 

an ECG, surely there is something I need to find here, what am I missing?” 

(p#3) 

“...I don’t know why, but you just panic, like right, what equipment I have, I 

got to use immediately” (p#11) 

“...I think in the real thing [i.e. real OSCE], what I am probably thinking is, 

okay, that’s the ECG one done, what could it be next, it might be this, or this, 

or this...” (p#4) 

Even the props of the stations induced expectations in the students. When they were 

given an examination result, they expected to find something. When they were given 

props, they felt the need to use them during the consultation. Also, once finished with a 

station, they anticipated that the problem covered there will not be present again in the 

subsequent stations. These preconceived ideas would not be present in real situations as 

there would be no reason to anticipate such association. 

“...I guess in OSCEs you are kind of divided into two stations, you either have a 

medical patient where if you are going on the wrong track they just say no, no, 

no, no, and then see whether you get to the right track, or communication 

patients who talk as long as possible and then you are expected to steer them into 

the direction of something, so that’s what I thought was difficult about the 

beginning of this patient ...The difficulty that I found with this patient was that I 

wasn’t quite sure if this was a communication station or if it was a medical 

station, because of the length of the duration he was talking about irrelevant 

facts, I was subdued to what was going to happen” (p#8) 

“...So I was kind of like in my mind try to work through as you would like as it 

was like an OSCE interpretation question, so like name, age, date of birth, time 

take, and confirm any details” (p#8) 

“...in my mind I was like oh is this the station where you need to like educate 

them on the problems of antibiotics and you don’t need to give them, so that’s 

kind of like what, I think I was pre-primed to not wanting to give them” (p#8) 

Students described that there are different types of OSCE stations which require 

different approach. Some stations focus on diagnostic skills, while others focus on 

communication skills or interpretation of findings. During the Simulated Surgeries, 

students who treated the consultations as OSCE stations were consciously trying to 

judge which category of stations each consultation belonged to. They were trying to 

figure out which main competency they were expected to demonstrate at each station. 

This approach reflects a different type of problem solving compared to real 

consultations. The framing of the experience is different and their approach to the 

consultation is dependent on that framing. This way the students are using their 
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cognitive resources to categorize the stations and focus on demonstrating selected 

competencies, instead of taking on a whole-task approach as they would in a real 

consultation. 

“...often a patient in each of these stations has something that you need to 

make sure you have gotten out of them” (p#4) 

“...So I think at that point I was wondering if later on in the consultation there 

might be something to do with negotiating him not going back to work” (p#6) 

“...So you can see what he wanted to, I wanted to know what he was, what he 

wanted to get at now, like what is the extra thing they wanted to get out of you 

there” (p#7) 

“...When he said like ‘oh I can run to a bus’, I was kind of thinking are they 

asking me to test about exercise tolerance or not” (p#8) 

 

Students thought often revolved around the expectations related to the various stations. 

Their comments reflected the perceived artificiality of the scenarios as they approached 

the stations as an exercise with set learning goals, instead of becoming immersed in the 

scenarios and treating them as real consultations. Their awareness of these learning goals 

and expectations also seemed to induce an external, third-party focus on the authority 

figures. At times students were preoccupied with trying to identify what “they” (i.e. their 

educators) wanted them to do, and fulfilling these expectations became the central 

motivation. This external focus carries the risk of directing their attention away from the 

patients’ priorities and hence could be interfering with empathizing and engaging in a 

patient centred approach. 

 

“...they are expecting you to specifically ask about a condition in an OSCE” 

(p#8) 

 

“...I guess it is also different in a simulated surgery that I knew what they 

wanted of me in this scenario...I think they wanted of me some, you know he 

was going to tell me he wanted a scan, you didn’t want to give him a scan, and 

what sort of other management therapies you can think of for him which starts 

with physio basically” (p#7) 

 

“...So like he kind of like pointed the medical student towards like a type of 

diagnosis, smoking related lung condition, I think they are expecting to piece 

together it’s COPD and just ask them” (p#8) 

 

With many stations, students seemed to be able to recognize the station and identify the 

specific learning goals they were expected to achieve. However, this takes away the 

uncertainty element that is often an inherent part of primary care consultations and may 
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also decrease students’ engagement in analytic reasoning. Recognizing the station mimics 

the non-analytical cognitive strategy of pattern recognition, however, instead of accessing 

an illness script, they are recalling the tasks that are associated with a stereotypical 

station, including questions to ask, behaviours to demonstrate and management strategies 

to use. However, recalling those tasks can take place without necessarily engaging in 

diagnostic reasoning. Also, while focusing on the learning goals they thought their 

supervisors were expecting of them, at times they missed other important elements of the 

consultation. 

“...I found that bit really funny, because I think it just showed that he was an 

OSCE actor, cause he started giving me the pain scores out of ten which is 

something that students always ask, you always go, ‘how severe would you give it 

out of ten?’ which can be quite a I think like a rehearsed thing to say and it doesn’t 

seem very human at times, so when he started..., ‘I would say today it’s a 9 out of 

10’, and then I was like ‘oh right, okay, you have done this before’. So that made it 

seem very OSCE as opposed to like real life situation.” (p#6) 

“...Again, I already knew what he was going to say for this question” (p#7) 

“...I felt like if it was in like a real OSCE situation, I would expect him to just 

say no and move on” (p#8) 

During the reflections, students commonly referred to the patients as “actors”, and they 

were contrasting how real patients would behave in such scenarios as opposed to the 

actors. Pointing out those differences indicated their conscious awareness of the 

simulated nature of the consultation and suggests low level of immersion in the 

simulation. Such differences also undermine the fidelity of the scenario and do not 

necessarily elicit the realistic behaviours from the students. Students also had set 

expectations about how OSCE actors usually behave during certain consultations and 

how they would answer certain questions. This decreases the fidelity of the simulation 

as it would not be realistic to be able to predict real patients’ answers to their questions 

in such ways. 

“...I think as well, that this is, I was thinking like this is quite a simple history, I 

feel like I have missed something out. Turned out I did, I should have focused a 

bit more on the inhalers, but I was like what could it be or what is the learning 

point here, because I feel like I missed it a bit. It all felt a bit too simple, which 

isn’t a good sign in an OSCE.” (p#6) 

“...I think at this point I was like oh, now he is going to tell me the bit that’s 

going to make it a little bit more complicated” (p#6) 
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Students also had expectations about the complexity of OSCE stations. Therefore, when 

the station seemed too simple, they kept the enquiry going as they knew there was more 

to find out. This way their diagnostic enquiry was influenced by the anticipations about 

standard OSCE station complexity. This approach again would not transfer to real 

situations, as there is no standard complexity for real cases. 

“...I know for an exam, if it was actually supposed to be something blaringly 

obviously like he is having a heart attack, it probably would be blaringly 

obvious.” (p#6) 

“...At least with these, there is definitely a clear answer, because they are all, 

you know, artificially written scenarios, but when you do get into like a proper 

practice, you might get situations where you do get patients where you do not 

have any idea what to do. And that’s kind of the scariest thing of it” (p#2) 

OSCE stations were expected to have a clear solutions and unambiguous examination 

findings, unlike in real scenarios. The challenge in real primary care consultations is 

often exactly the ambiguity and vagueness of the information available for the 

clinicians. Students seemed to be aware of this discrepancy, and the anticipation of not 

being able to find an answer to real patients’ problems induced fear and anxiety in some 

students. 

Researcher: “Do you think you would ask for help if you were in a real 

situation?” 

Student: “Yeah. I think, I would hope so. I hope I would, because I don’t think 

I would actually be happy about sending that man away...” (p#11) 

“...when you are on your own you feel like, it’s just me and I can’t refer and I 

can’t ask for help in the GP, but you actually can, like even being an F2 going 

to speak to one of the more senior GPs about it if you are not sure what to do” 

(p#11) 

“...Yes, and you just want to tell the patient, just can you just give me five minutes, 

I am just going to go to the other room, I just go Google and Wikipedia and look it 

up, and I come back and tell you exactly what you have got. But you cannot do that 

and that’s the problem. And when you can look up thing and it is acceptable to look 

it up in some GP practices, because there is so much of medicine online nowadays 

that the patient kind of except that you can look up stuff without having a loss of 

confidence, which perhaps was more before...It has to be done in kind of a 

collaborative manner.” (p#2) 

Another way that OSCE settings tend to differ from real practice is the lack of access to 

help. In real scenarios students can turn to their supervisors or online resources when they 

feel stuck, even when they work as doctors in their Foundation years. However, 
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during OSCEs or the Simulated Surgeries, students are naturally not allowed to ask for 

help or access online resources, in an attempt to promote independent practice. 

5.3.1.2 Contextual pressures 

Students often made reflective comments about the perceived contextual pressures of 

the simulated consultations. These perceived contextual pressures were closely related 

to those that characterize OSCE consultations. The supervisor filling in a checklist, the 

peer observing them, and the strict time limit were all contextual factors highlighted by 

the participants that were increasing the pressure of the situation and interfering with 

their optimal performance. 

Performance anxiety 

During the reflective interviews, students implied that OSCEs are associated with high 

level of stress and anxiety. Due to the perception of the Simulated Surgeries as mock 

OSCEs, most participants also experienced heightened level of anxiety during the 

simulated consultations, despite the fact that the Simulated Surgeries do not form part of 

the students’ summative assessment. 

 

“...when you get the anxiety associated with an OSCE means that you do not 

perform as well, and so I think what simulated surgery is doing is trying to 

normalize the whole situation...if you can reduce the anxiety when you go into 

an OSCE eventually you will hopefully perform better. So, I find it really helpful” 

(p#4) 

 

“...That’s why you have to practice so much for the OSCEs, so that it becomes 

like a routine, otherwise even something as simple as looking at a urine 

dipstick is completely horrible” (p#2) 

Students suggested that when their anxiety levels are too high during OSCEs, their 

performance can struggle. However, with extensive practice, the exam situation can be 

normalized as the tasks become routine, which in turn can lead to improved 

performance. This suggests that their performance anxiety interferes more with tasks 

that require higher cognitive functions as opposed to routine tasks. 

 

“...You can see that I am blinking a lot, I am nervous, because I really don’t 

know where I am going and I forgot my, I don’t have my like my train of 

thoughts, I have completely lost it” (p#5) 

 

“...But I was a little bit panicky, I was like, I have no idea. I’ll explain it a bit 

and then I think I was also thinking about how should I come across to the 

patient, cause if I have no idea, what do I then say” (P#6) 
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“...I think I didn’t really hear his questions, because I was still panicking 

about the ECG, yeah.” (p#6) 

Experiencing high level anxiety sometimes interfered with their cognitive functions, 

such as their listening skills and distracted the students, perhaps by momentarily 

increasing the cognitive load of the task. Students mentioned losing their train of 

thoughts and not knowing what to do next during the consultation as a result of their 

anxiety. 

“...I feel like I have to keep going doing something, even though I would really 

like to kind of be like, please would you help me, I am really stuck. So you just 

work with what you have then and there and what your brain is kind of doing, and 

just kind of keep going I guess...” (p#11) 

“...you can’t even sit there in silence for a minute, you just have to do 

something. And, yeah I think that is the worst bit of it.” (p#2) 

“...I always find it quite hard, especially I can see there that, when I am trying to 

think of a question, I don’t want to leave too long of a silence, because it makes 

you seem like you don’t know what you want to ask, but that is true, so I start 

talking and I start changing what I am trying to say” (p#8) 

“...They always teach us that silence is actually more helpful than saying 

anything else, and that’s probably true” (p#9) 

The perceived pressure of the situation meant that students felt the constant need to do or 

say something. Some students also expressed feelings of helplessness during the 

scenarios, whereby they feel unable to ask for help even though they wanted to. They 

feel like they cannot stop and think, or stay silent as that could be a sign of 

incompetence in the eye of the observers, despite their awareness of the potential 

usefulness of keeping moments of silence during consultations. Not being able to pause 

and think also means that they are trying to think and talk at the same time, which they 

find challenging. 

“...But that’s the thing, I am not very confident with the OSCEs at the moment. 

So I am working on that...if I am with a patient like in general practice what 

happens is at my GP placement, I go into a room take a history from the patient, I 

am absolutely fine. I think it’s just the fact that now I am being assessed on what 

I am doing. And I had like really positive feedback from my GP, so I think it is 

just being in an exam situation.” (p#3) 

“...So, to be honest, in a GP practice, I am actually I am more calm” (p#5) 
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It was suggested that it wasn’t the consultation itself that made students anxious, rather it 

was the examination nature of the situation that brought on the anxiety. Some students 

explained that they feel much more relaxed when they are performing their tasks during 

real clinical scenarios. However, it is important to keep in mind that at this stage of their 

training, their real clinical duties only involve history taking without diagnostic 

responsibilities. Therefore, it may be the combination of the contextual examination 

pressures and the added new responsibility of diagnosis and management that elevates 

their anxiety levels. 

Researcher: “What brings on the pressure in this situation?” 

Student: “Umm, I think the fact that you know that there is someone there 

scoring you, the fact that you have a partner probably adds pressure, and the 

fact that you know that you gonna have to do this, although this is a practice, 

the fact that you know that you are gonna have to do it for real...while I think 

once you have passed everything you would be a bit more relaxed about it.” 

(p#10) 

“...Um, I am just thinking that I need to, if I am really honest, I feel like I need to 

do better than I did in the first station, and also because this is my facilitator, and 

I am like, I want to do well to show him that I am capable. So yeah, I feel a little 

bit pressured, and maybe a little bit distracted as well.” (p#5) 

“...And I was seeing my facilitator smiling, oh gosh, I felt so bad.” (p#5) 

When asked about the perceived pressure during the Simulated Surgeries, students listed 

being assessed by the supervisors, having a desire to appear competent in front of their 

supervisors, and being observed by their peers as the main contributing factors. Even 

though the simulation did not involve formal assessment, the supervisors were filling out 

a feedback checklist during the consultation that resembled assessment checklists, and 

many students perceived this as being judged and assessed during the consultations. Also, 

the student pair, the simulated patient, and the supervisor were all sitting by the same 

table during the consultation, which meant that they were all in sight of the student 

leading the consultations throughout the entire time. Seeing the supervisor’s non-verbal 

reaction during the simulation was at times distracting for students, especially because 

students found it important to appear competent in front of the supervisors, who were also 

their GP placement supervisors. 

“...I go into this almost like a fight-or-flight mode, where I’m just like go, 

whenever I see something, and I’m like, even if I know it, and I think I might 

know it if I calm my nerves down, I go like ‘no, I don’t know it, let’s just end 

this’ and I disguise it a little bit better than before, because before you could just 

really see me flush, but still” (p#5) 
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Researcher: “How did you feel being filmed?” 

Student: “I actually forgot that...Because it (i.e. the camera) was on the side, it 

wasn’t there (pointing ahead), so I couldn’t see it and also the good thing was you 

weren’t anywhere in the zoom, so I forgot that you also were there” (p#5) 

One participant described that the level of anxiety at times can be so high that it induces a 

‘fight or flight’ response, whereby the student is desperate to escape the situation. Such 

high level of anxiety is not advantageous in simulated practice simulated as it interferes 

with the learning experience. On the other hand, when asked about being filmed during 

the consultations and having the researcher in the room, all participants agreed that it did 

not elevate their anxiety levels. One reason for this was that both the camera and the 

researcher were out of sight during the consultations, which made the participants forget 

about being filmed. This suggests that where the observer is placed in the room can 

influence their effect on the students’ anxiety levels. 

“...Yeah, sometimes I think sometimes you do feel more confident if you just 

decide what you are going to go for, and then at least it looks like you are 

doing clinical reasoning and you know your diagnosis” (p#1) 

“...it makes you feel a bit better, because you have covered up your mistakes” 

(p#1) 

“...I was just thinking to keep asking questions to make it look like you know 

what you are doing. But I guess that is just not clinical reasoning, if I haven’t 

had anything in my mind to like direct my thoughts.” (p#1) 

“...I think it was nice that everyone said that I was confident, because inside I 

do not feel confident any way at all, so as long as I come across as confident I 

guess it is half of the battle really (p#2) 

The perceived pressure and desire to appear competent meant that students at times 

were consciously disguising their weaknesses during the consultations. They thought 

that giving the appearance of clinical reasoning and covering up their mistakes during 

the consultations would give the illusion of competence. 

“...So, to be honest, in a GP practice, I am actually I am more calm, because I 

think because I know it’s a real patient, and they even though if I even don’t 

understand anything of what they are saying, I am pretending I do, because I 

feel like they come there, and they don’t want to see someone that don’t 

understand anything or don’t know what they are talking about, so I try to act 

more competent, and you know, be more focused as well” (p#5) 

One participant even admitted keeping on the pretended competence when she is seeing 

real patients as she does not want to be perceived as incompetent by the patients. She 
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seems to have a perception of doctors as being competent at all times and having a good 

understanding of the patients’ problems. She does not seem to consider uncertainty and 

inability to diagnose patients as part of a doctors’ identity. 

“...although you are under pressure, you are not under as much pressure as 

in the OSCE” (p#2) 

“...Generally okay, in my feeling, we have done this quite a lot, the acting, and 

especially the Simulated Surgeries, this is the third session of the year now, so I 

actually find it relatively I am able to focus on the patient themselves, so I am 

thinking quite a lot about what they are saying to me, so it is okay for them to 

come along.” (p#12) 

“...it was fine, yeah, I don’t really get that bothered by them [i.e. the Simulated 

Surgeries], because we have done lots of OSCEs now, and I know that I am not 

getting examined, it’s purely for learning so” (p#6) 

Finally, students who were conscious of the fact that they are not being assessed and 

interpreted the situation as non-threatening did not find the Simulated Surgery 

consultations as stressful as the OSCEs. These perceptions highlight the importance of 

idiosyncratic interpretation of the context. Their account also suggests that with 

increasing practice, their anxiety reduces and it becomes easier to focus their attention 

on the patient. However, even the students who claimed to be less anxious have shown 

momentary signs of anxiety during the consultations. 

Time pressure 

The Simulated Surgeries had strict time limits, which was aimed at preparing the students 

for the time restrictions in general practice and also for the time pressures of the OSCEs. 

However, often students found it difficult to adjust to this time limit and felt rushed 

during the consultations. 

“...I think the timing is really hard” (P#4) 

“... I thought it was panic attacks, but I didn’t know about other differentials, other 

things, and I didn’t think I had enough time to think of those things, so I just 

ploughed on with my one differential that I had” (p#7) 

“...I mean I felt like it was kind of pressured, because it was kind of like a five 

minute station in itself, because like if you wanted to do a full interpretation of 

an ECG, so be like calibration, checking each of the waves, time intervals, axes, 

deviation, you can’t really do that in about 30 seconds that was given, so like I 

was kind of looking for any like quick, immediate, jumping out of the page type of 

things, although I realize it is probably not the best doing that at the moment” 

(p#8) 
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Experiencing difficulties with adjusting to the time limit meant that students were 

sometimes in a hurry to cover everything they were supposed to cover during the 

consultations. In some cases, they found that they would have needed longer time to 

complete the consultation. They found it difficult to consider all the differentials due to 

the time pressure. They also found the time limit of the consultation too short to 

systematically go through the interpretation of some test results. 

“probably if I had lots of time I would be able to almost like write out what I 

needed to do and really think about that” (p#10) 

“...you are so time pressured, you can’t really think clearly and...you are only 

just learning the medical stuff...and then you have got the kind of time pressure 

to try and remember all anyway, so I would say time is a problem, you just 

haven’t done it enough to be able to do it quickly” (P#10) 

One reason why the time pressure of the consultations was found challenging was that the 

students have just learned the medical facts, and therefore they find it difficult to apply it 

as quickly as they are expected to do during some of the simulated stations. One student 

described that given enough time, she would “write out” her diagnostic process, which 

implies the use of analytic reasoning strategies, but the time pressure did not allow her to 

go through that analytic thinking process. However, given that pattern recognition is not 

yet largely part of their repertoire, analytic strategies are the only ones they can rely on. 

Therefore, such limited time pressure does not take into account that the students current 

stage of diagnostic reasoning development. 

“...I think, it’s difficult, because obviously in GP they only have ten minutes, but 

really if you need to give a person 15 minutes, in my mind, you give them 15 

minutes... it’s difficult, because in a real life situation I would have given it more 

time probably” (P#4) 

“...in GP surgeries, I have to do actual consultations, there I have a bit more 

time to think, a bit more leeway” (p#7) 

Students recognized that in real clinical practice they have more flexibility with regards 

to timing. They generally have longer time to think about the clinical problems which 

they perceive as helpful. They also realize that in real practice, they can use their 

judgement on whether they need to give a patient a few more minutes of consultation 

time when necessary. Learning and practicing such judgements are important and could 

help them prepare them for real practice. 
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5.3.1.3 Lack of reasoning and ticking boxes 

Due to the artificiality of the setting, the perceived assessment element and time pressure 

of the Simulated Surgeries, students were often seen altering their behaviour to suit the 

setting. One way the students’ behaviour was altered during the consultations was asking 

questions they would not normally ask in a real clinical scenario. 

“...So at the end of this I was like, I am pretty sure it is a urinary tract infection, 

and then I was going for the sexual health screen, and that was more because I 

thought that would be a mark on the sheet, like for my own diagnosis I didn’t 

think I need to ask these questions” (p#1) 

“...in real life I don’t think you would ask the questions about suicide, but in 

an exam situation you should” (p#7) 

“...So I kind of didn’t want to directly say like ‘do you know how to use your 

inhalers?’, but I just thought in an OSCE it would be a useful thing just to 

say” (p#8) 

“...‘have you ever thought about ending your life or hurting yourself?’ ... I 

suppose yeah that’s more like an OSCE box” (p#4) 

It was apparent from the students’ reflections that they perceived certain questions as 

“OSCE boxes”, which meant they felt obliged to ask them in an OSCE setting, but did 

not perceive them as necessary to ask in real scenarios. Students admitted asking these 

OSCE-box questions even when they did not consider them diagnostically relevant in 

an attempt to get a higher score on their assessment checklist. However, this 

discrepancy means that deducing diagnostic skills from the questions that are being 

asked during these consultations would be misleading as they do not truly reflect the 

students’ diagnostic reasoning. 

“...The green phlegm I think was the hint for me that it was a bacterial infection. 

But it didn’t really clock, because I was on a roll, so to speak, I was just 

thinking I need to ask this, ask this, ask this, so I wasn’t really putting 

everything he was telling me together at the time. I think because kind of 

because of the pressure and I am thinking I need to tick some boxes. Like in the 

yeah I am thinking I need to ask this, I need to ask this, so sometimes I am not 

necessarily processing the information that I am getting.” (p#3) 

“...I think I kind of already knew what the problem was, so I was just doing 

that to tick boxes rather than to actually make it more the diagnosis I think” 

(p#6) 

“...and sometimes with OSCEs, it is not really testing diagnostic skills, it is 

testing the fact that you have learned a list of all the different stations that 

could possibly come up and you have seen all these things, like I am sure I 

could get full marks on these stations because I would have made one of these 
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[i.e. station evaluation checklist] myself before I would have checked it. And that 

is good in a way for learning, but it is not good for like the diagnostic thinking, 

‘cause then it’s just like an exercise, like a planned exercise” (p#2) 

Being preoccupied with ticking boxes while also trying to adjust to the time limit of the 

consultations, students sometimes rattled through the list of memorized questions without 

processing the information they received for those questions. By asking questions in quick 

succession, they just accumulated information instead of piecing it all together at the time. 

This indicates that their priority was asking the questions instead of using the information 

to guide their diagnostic thinking. Getting through these questions often seemed to be 

separate from the diagnostic process itself. Ticking the boxes continued even when students 

thought they have already identified the correct diagnosis and when they saw no real use 

for further questions. This type of behaviour reflects a pure memory recall exercise instead 

of opportunity for diagnostic thinking. Alarmingly, it was claimed that they could get full 

marks on their examinations just by memorizing the stations checklists without utilizing 

much reasoning and critical thinking. 

“...I got onto those key, closed, red-flag questions, all the key questions you are 

supposed to ask I memorized for my exams...” (p#7) 

“... before the OSCE you have all these rehearsed lines, and I write it down, 

and I have a script I have to admit” (p#5) 

“...So right, at this point when he said that something had happened in his family 

I have kind of ignored the point, ticked it off in my mind and then moved on to 

the next thing. I know it’s not like appropriate and in front of a patient I would 

never ever do something like that, it’s just in mind I already kind of like 

confirmed risk factors for an MI” (p#8) 

Some students prepare for the OSCEs by memorizing checklists they are supposed to 

ask for certain stations. When at the stations, they want to get through those questions 

quickly, sometimes without actually listening to the answers to those questions as they 

are getting a score for asking each of those questions and not for explaining how the 

answer is relevant. Once they tick off something in their list, they move on to the next 

question, sometimes without engaging with the patient any further. However, they do 

realize that this kind of approach is not appropriate in real clinical practice and they 

claim they would not use this approach in real practice. 

“... so, usually for the OSCEs, because we practice so much, I usually have a set 

of questions whenever they have a certain kind of disorder, like a mental 

disorder, the set of questions that you need to ask. At this point, because I am very 

out of practice, I am trying to remember the questions...At the same time, I 
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want to make it natural, and not just tick boxes, which I tend to do when I am in 

the OSCEs, you just kind of almost feels like you are not listening to the 

information that is given you, you just want to get all the ticks...” (p#5) 

“... my first GP visit, when I came in with my kind of tick-box kind of way of 

asking questions, and you have a real patient, because another thing is real patient 

is different from an OSCE patient. A real patient has a lot of other things to talk 

about, and what you think is important is might not be what they think it is, so you 

have to kind of let go of that control and see where they want to go first. Because 

when I try that first, asking them a set of questions, you might almost offend people 

by like you know you feel like you are overrunning them with your questions, and 

so I try to kind of let go of that a little bit.” (p#5) 

This discrepancy between their behaviour in real clinical practice and OSCEs again 

questions the predictive power of such simulated assessments. The participant above 

expressed a desire to be less rigid during their consultation and avoid the strict tick 

boxing style of questioning, which meant at times she was in a dilemma on how to 

approach their simulated exercise. She also felt like that the approach that best suits an 

OSCE consultation would be overwhelming for a real patient. However, this implies 

that when they transition into real practice, they need to learn a new approach to 

consultations that would better suit that setting. 

5.3.2 Diagnostic reasoning 

The first superordinate theme showed that there are many expectations and contextual 

pressures associated with OSCE consultations that can influence medicals students’ 

cognition and behaviours. At times these pressures lead to the momentary suppression of 

all reasoning attempts in favour of ticking boxes. However, this is not to say that students 

do not engage in any diagnostic reasoning at all during simulated or real consultations. 

The second superordinate theme describes what characterizes their diagnostic approach 

when students do actually engaging in diagnostic reasoning. As the setting of the 

Simulated Surgeries resembled a primary care context, these reflections and interpretations 

portray students attempt to solve diagnostic problems in primary care. Due to the OSCE-

like feature of the setting though, it is difficult to decide whether these cognitive strategies 

are equivalent to those that students would engage in if placed in a real clinical scenario. 

However, as this theme will reveal, students at this stage of their training do not yet have 

experience with taking on the leading role in diagnostic consultations. These simulated 

consultations form part of their first attempts to actively engage in and rely on their 

diagnostic reasoning, formulate a diagnosis and manage patients. When trying to 

disentangle how they would reason in a real scenario from how 
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they would reason in an OSCE scenario, the present analysis relied primarily on the 

students’ own interpretations and judgements of how contextual pressures influenced 

their cognitions and behaviours. 

5.3.2.1 Generating initial list of differentials 

Before entering the consultation room, students were instructed to read the station’s notes 

that included the first clues about the patient they were about to see. These notes 

generally included a brief description of the presenting complaints of the patient 

supplemented with some basic examination findings or test results. Upon reading these 

notes, students said that they started to generate initial diagnostic ideas and anticipations 

about the upcoming consultation. 

Student: “... the station information, I can’t remember exactly what it said, but it 

gave me a bit of information, it said he had testicular lump, so at that point I 

was trying to think of okay, what testicular lumps do I know, and so there is 

obviously cancer, um there is varicose veins in the testicle and epidermal cyst, 

just had three just in my head to have a think about, just so that you know. 

Researcher: “So already differentials in your head?” 

Student: “Yeah, I try to do that, and that sort of thing I have tried to do in year 

three with our OSCEs, I just found it useful because when you needed to focus 

in, if you haven’t been given anything from the history you had something to 

get back to” (p#12) 

Student: “So this woman, so the thing about her is that on her sheet on the door, 

it says she has chest pain and then her examination is normal. And so if you 

have a young person who has chest pain and the examination is normal, 

usually it kind of goes, okay this might be more related to talking about 

psychosomatic symptoms, just generally in my head. I mean it shouldn’t 

immediately go that way because you should keep yourself open to potentially it 

being like a hereditary condition involved in the electricity of the heart, but I 

think just generally it’s quite like a, because they come to the GP they aren’t 

going to A&E so I am already thinking okay this potentially might be you know 

psychosomatic.” 

Researcher: “Do you think you kept your mind open though?” 

Student: “It’s interesting that you mention that, I probably did close it off a little 

bit” (p#4) 

Some students were coming up with differentials as soon as they read the presenting 

complaint in the patient notes. They felt that having differentials in mind early on helped 

them to be more focused during the consultations from the beginning, and it increased 

their sense of confidence. Collecting information with a diagnosis in mind resembles a 

backward reasoning strategy, also referred to as hypothesis testing. One student 

mentioned how having differentials in mind based on the presenting complaints 
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could be especially helpful when the history does not reveal much diagnostically useful 

information, as they can fall back on these initial ideas. However, this approach also 

carries the risk of anchoring bias, when students rely heavily on the first pieces of 

information during the diagnostic process. However, participants did not show awareness 

to such bias, nor did they mention any de-biasing strategies to avoid them. 

“...Now I was like, diarrhoea, so you are thinking, ‘what do I think?’ You are 

trying to think all the infectious stuff, and then like I don’t know, you are trying 

to think about anything that it could be, you have to remember to ask all the 

things, all the bowel stuff that I may have forgotten like Crohn’s, that kind of 

thing.” (p#1) 

“. . .it could be panic, it could be panic disorder, it could be depression, it could 

be manic” (#5) 

“...I was desperately trying to think of any kind of differentials” (p#11) 

“. . .I should be thinking of a lot of differentials” (p#10) 

Once the consultation began, students were trying to generate a list of relevant 

differentials based on the patient’s problems. This initial search for relevant differentials 

was often initially based on a single sign or symptom that was seen as the chief 

complaint. Students were trying to generate a broad range of differentials, trying to think 

of “anything it could be”. Their thinking at this point did not seem to involve any 

cognitive strategies or attempts to narrow down this initial search for differentials. 

However, since the list of differentials based on a single symptom in primary care could 

be very extensive, this exhaustive approach could be challenging. 

“...So just looking for the common causes of what might cause sudden onset 

diarrhoea, so changes in food and whether he had travelled, he might have been 

somewhere else, he said he wants to back in Manchester so he might have been 

somewhere else” (p#2) 

Student to the patient: “It looks like that you have had some sort of an acute 

cardiac event” 

Student’s reflection: “I said like acute, but it could have been like acute or 

chronic sort of cardiac picture” (p#8) 

A somewhat more complex approach was demonstrated when the working diagnosis was 

generated based on the presenting complaint and its onset. The student in the first extract 

was not looking at the presenting complaint in complete isolation but considered the time 

course of the symptom as a semantic qualifier that could reduce the number of relevant 

differentials. Making use of semantic qualifiers in diagnostic reasoning is 
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indicative of a forward reasoning technique. However, the expression of ‘semantic 

qualifier’ wasn’t explicitly mentioned by any of the participants, which may suggest the 

participants’ lack of conscious awareness for such cognitive strategy. Also, caution 

needs to be taken when deducing the use of semantic qualifiers based purely on 

linguistic markers alone, as students sometimes admit using these terms such as “acute” 

or “chronic”, without corresponding knowledge of diagnostic relevance, as demonstrated 

in the second extract. 

“...I had no particular diagnostic ideas, I just wanted to then explore lots of 

different things” (P#7) 

Researcher: “So did you have those differentials, did you have them at the 

beginning in your mind?” 

Student: “I think I should have done, it would have been better if I have done, 

but I don’t think I had here at all, I don’t think I really knew what I was doing 

before I got started, and then as we got started I was thinking up more as we 

went along” (p#10) 

At times students were struggling to generate a list of differentials based on the 

presenting complaints. Not having a working diagnosis at the start and having to think 

of differentials as the consultation was progressing was perceived as a less effective 

diagnostic approach, which indicates that students were more comfortable with 

hypothesis testing as opposed to the forward reasoning. 

“...I really couldn’t think of anything else, what it could be, and that would 

have really helped if I had a little bit more knowledge again.” (p#6) 

“...So I had a good idea about what I was going to say, or what I thought was 

going on, so I thought it was panic attacks, but I didn’t know about other 

differentials, other things, and I didn’t think I had enough time to think of 

those things, so I just ploughed on with my one differential that I had and 

because I was, to me it was most likely and sort of babbled on that while trying 

to think about other things, which just didn’t help” (p#7) 

“...I was just rattling on things I knew about panic attacks and general anxiety 

disorders at this point, but I sort of you know lost what I wanted to do which was 

trying to think other things, but at this point I was like okay just plough on with 

what I know already” (p#7) 

At other times, students only had one single diagnostic idea based on the presenting 

complaints. Due to the time pressure of the consultations, they found it difficult to spend 

sufficient time thinking about further differentials. However, this meant that they 

maintained the original diagnostic idea despite their awareness that other differentials 

should be considered. When their original working diagnosis was indeed the right 
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diagnosis, this approach was perceived by the observers as a confident, competent and 

focused diagnostic approach, while disguising the fact that the student could not name 

any other differentials relating to the symptoms. 

“...I think one was a bit better, because I was more confident, like discussing and 

I already had a few more differentials in my head, so I was a bit more 

comfortable going on, while in the other stations, it’s like sometimes it’s been a 

few years, and I have minimal knowledge about it anyway, because I haven’t had 

a lecture or haven’t had a rotation about it yet, so obviously I am not going to be 

as good as in this one. I felt confident with this, because it is a topic that has been 

covered ever since two or three years so yeah ...more knowledge of the topic, 

definitely equips you to be able to do the differentials and the management plans 

as well.” (p#2) 

“...my knowledge is at that point where I am not great at thinking up a list of 

differentials” (p#6) 

“...And again like in my thing she said, she has written like what you know about 

anxiety, I need to ask about anxiety, but I have just done my rotation on 

neurology, and I am worried that if she has fainted then she could have fallen, 

knocked her head, and all that stuff, so it’s funny how that happens when you 

are in one rotation how your practice changes.” (p#4) 

“...At this point I was desperately trying to think of any kind of differentials. 

Because I have not done ophthalmology, I was thinking more neurology a bit, 

so I think I was trying to screen there for migraines maybe or something like 

that, or maybe even temporal arthritis” (p#11) 

Having more domain knowledge was associated with better ability to generate the list of 

differentials based on the chief complaint. Having limited domain knowledge due to a 

lack of domain specific lectures or recent clinical rotation restricts their ability to generate 

differentials and initiate the diagnostic process. At times, recent rotations also influenced 

the group of differentials they generated. Although some students recognized this 

heuristic (i.e. recency effect), they did not express concerns over the possibility of this 

leading to availability bias. 

5.3.2.2 Narrowing down the differentials 

The diagnostic refinement process often started with linking the presenting complaint to 

the most likely system involved. Students tried to narrow down the possibility of 

differentials by trying to identify the most likely system involved based on the presenting 

complaint. Some were using an anatomical approach whereby they identified the system 

in closest vicinity of the presenting complaint. 
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“...Yeah, so it’s cough and something respiratory, and since he mentioned 

chest problems I was thinking COPD, so I will need to come back to that just to 

check it out later” (p#9) 

“...So first of all, I would be wanting to know what is the patient coming in with, 

so when they tell me the first thing they told me oh I am having a cough 

immediately I am like oh this is respiratory. I have already kind of grouped it 

into so I am going to explore like a respiratory related symptoms that’s what I 

was thinking” (p#3) 

“...in mind I have got this sort of set of respiratory questions I need to ask in a 

respiratory problem, and so just running through those” (p#9) 

Categorizing the presenting complaint into a broader system (i.e. cardiovascular, 

respiratory, or GI) helped the student focus their diagnostic search. Identifying the 

system involved helped to guide their questions about associated symptoms. Although 

narrowing down diagnostic ideas is essential during the diagnostic process, only 

focusing on the most obvious system may carry the risk of missed diagnosis. In real 

practice, the same symptom could indicate the involvement of many different systems 

in different cases. 

“...heart failure can cause the breathing problems as well...Yeah, so that’s the 

important question, just, you know, have I definitely got this right? Is it definitely 

respiratory, or is there something else that’s bothering him, so that’s a very much 

ruling out questions, and confirming that I am on the right lines” (p#9) 

“...The problem is when the patient start mentioning exercise tolerance, and 

they have some sort of like lung pathology, I like to think it’s because of like 

some sort of like cardiac cause, could it be some sort of like heart failure, 

rather than a sort of like respiratory caused disease” (p#8) 

“...I didn’t really do like an effective systems review so any problems with 

bowels, waterworks, any faints, dizziness, funny turns, probably would have 

been more appropriate” (p#8) 

Although their first associations were often linked with the most obvious system 

involvement, some student demonstrated conscious awareness that making such initial 

judgements based on limited information can mislead the diagnostic process. They 

found it important to check the potential involvement of multiple systems before 

concluding the final diagnosis. 

“...I think here I was now trying to just like try to see whether it was an acute 

myocardial infarction or it was an acute coronary syndrome.” (p#3) 

“...I kind of wanted to know like was it asthma, did he have some sort of 

infection and they were just trying to like dilate his airways in the past, if the 
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infection has been a problem, or is he suffering something long term like sort 

of like a COPD picture” (p#8) 

“...I kind of wanted to know if this was something like unstable angina or if it 

was just angina at the moment, because he just walked to the surgery, or if there 

was actually an MI or not” (p#8) 

“...this woman has anxiety, and so in my mind the depression and suicide 

questions weren’t immediately there in my head, because she has got a different 

condition, she has got anxiety which I don’t immediately link to depression and 

suicide, but actually, when I got the mark-scheme, I realized that those were the 

two things that I was meant to have done.” (p#4) 

In search for the right diagnosis, students were often considering two or more 

differentials simultaneously. One commonly used diagnostic strategy was having two or 

more differentials in mind simultaneously and trying to decide which one was most 

likely based on the patients’ signs and symptoms. This strategy requires the knowledge 

and use of discriminating features, which the students sometimes struggled with. Also, 

their reasoning process reflected an “either/or” approach, whereby they were considering 

one differential over another, rather than considering the possibility of co-morbidity. 

5.3.2.3 Relying on memorized lists 

Throughout the consultations, students seemed to be relying on several different 

memorized lists to guide their consultations. Some of these were used for data gathering 

purposes while others were utilized for hypothesis testing during the diagnostic process. 

While the checklists helped the students to remember relevant information, there were 

some challenges associated with their use. 

EXPLORING PRESENTING COMPLAINTS THROUGH MEMORIZED LISTS  

The traditional history structure appeared as the first memorized list students heavily 

relied on during the consultation. The students’ history taking was systematic, following 

the same traditional consultation structure each time. They started with introducing 

themselves to the patient and stating their role, then confirming the name and age of the 

patient, identifying and exploring the chief complaint, asking about past medical history 

and drug history, and finally covering family history, social history, and drug allergies. 

“...So pretty much I think I am going through the same structured history up to 

this point, partly, mostly because in most situations I do try to go through it, 

because we have time pressure as well when you are in a GP practice, so that’s 

what’s interesting, a structured way.” (p#2) 
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“...So I think there I have just noticed I was quite kind of like what do I ask next, 

and I was just going back to the structure, we’ve always been taught in terms of 

like things you need to remember, drug history, allergies, family history, and 

kind of the social history, so this bit doesn’t feel as natural yet, because I think I 

kind of already knew what the problem was, so I was just doing that to tick boxes 

rather than to actually make it more the diagnosis I think” (p#6) 

“...So at that point, I was thinking, I should ask his occupation, because 

otherwise I’ll forget and I have done some previous clinics where they have 

been like ‘always as their occupation’, so that is not something that came 

naturally, that was something that I was like yeah, I need to do that.” (p#6) 

Students seemed to be confident using the same standardized history structure each time. 

It helped them deal with the time pressure of the consultations, to ensure they cover all 

the main parts of the patient’s general history. However, their accounts suggest that they 

felt obliged to complete the history regardless of whether they considered all the 

information necessary. At times they only completed the history in order to achieve 

higher scores on their assessment checklist. 

“. . .I am the first person to see them, I am clerking a patient in, you know, I 

know that it’s so important to cover everything, so that when you then 

describing them to the doctor you see” (p#4) 

“. . .I am still at the mode of like you know make sure you know your history 

and can take history properly and then the management is someone else is 

going to do that”(p#5) 

“. . .we practice histories and I feel quite okay talking to somebody, and asking 

questions and talking about it and discussing it, but coming to a decision is 

difficult” (p#11) 

Students had much experience with history taking during their training, predominantly 

in secondary care placements. When history taking was their sole task during those 

clinical placements, their priority was to collect all the available information they can 

from the patient through exhaustive and structured history taking. In these previous 

experiences, they were not the ones responsible for the diagnosis and management of 

the patients’ problems. Therefore, up to this point in their training, history taking was 

largely perceived as a separate process from diagnosis and management. This meant 

that students were used to taking history without thinking forward about the diagnostic 

implications of the information being collected during history taking. When given the 

new responsibility of managing the patient’s problems during these simulated 

consultations, students often found it challenging to make the transition from history to 

diagnosis and management. This transition also entailed a change from exhaustive and 
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thorough history taking to brief history taking that is directed and focused by diagnostic 

reasoning. 

Researcher: “So why were you asking the question?” 

Student: “Because with the sort of, you know the pain SOCRATES questions, it’s a 

format and sometimes you can see the value, like site, onset, time they are all really 

important, because you know they can give you different information and so can 

associated symptoms, what makes it worse, what makes it better, but what makes it 

worse I always thought was if say you have abdominal pain and some people say oh 

yes you know leaning forward or leaning back, but it never seems to correlate with 

the actual symptom like you know, supposedly leaning forward make some pains 

worse, leaning back makes some pains worse, but pain is pain, people find it 

painful still, so I’ve never really seen that the actual questions of when is the pain 

worse all that useful” (p#7) 

“...I guess I knew that these are the questions I need to ask, but I didn’t know 

the value of some of these questions, like anything make it better, yes, you know 

medication stuff, anything make it worse, I don’t, I guess I didn’t really know the 

value of it” (p#7) 

Students also used mnemonic devices to aid their memory recall of relevant questions 

when exploring presenting complaints. The most commonly mentioned mnemonic device 

that students used was the SOCRATES to explore pain symptoms. This mnemonic device 

stands for Site, Character, Radiation, Associations, Time course, Exacerbating and 

Relieving factors, and Severity. The value of the mnemonic lies in the fact that each 

answer could be used to contribute to the diagnostic process. During the interviews it 

became clear that students often used the SOCRATES during the consultations. However, 

often it was used, at least partly, as an information gathering tool rather than a diagnostic 

aid. Students admitted not being aware of the value of certain questions in the 

SOCRATES mnemonic. When they are unaware of the diagnostic value of such 

questions that renders the mnemonic to be less useful in the diagnostic process. 

“...I think I was trying to screen there for migraines maybe or something like 

that, or maybe even temporal arthritis, although I then didn’t ask any questions 

related to temporal arthritis, the only thing I really asked I think was about 

nausea and vomiting, which I was kind of thinking about migraine, but um it was 

just a bit floundering, trying to think of what to ask next. So I think that when it 

comes back again to pain, I [...] a little bit, and I think I was like right now I can 

do my SOCRATES, and I can do my like, although then I didn’t even do that full, 

because I didn’t even ask about severity of the pain, it was just brought up, so it’s 

interesting when you are in there, you kind of get distracted, and go off on 

different pathways.” (p#11) 

“... I felt like I knew where I was going, but then I side-track, and we are going to 

see that later, and when I side-track I completely blank and forget all my 
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questions, because I kind of I feel like sometimes my problem is, I am not 

assertive enough in my consultation, like I am not really taking control, I am 

letting go a lot of the control and what happens is that all of a sudden we start 

talking about something else and I can’t come back to where I was, and I end up 

forgetting where we were going.” (p#5) 

“...This is like, often what I do is that I have got like SOCRATES out, SOCRATES 

is what they use for pain, but what I’ll do is I ask, I’ll use that as like a sign post, so 

I like start, I ask where exactly is the pain, that’s site, and then I ask, but it’s not as 

concrete as saying okay I have to ask about this now, I have to ask about this now, 

it’s more sort of I’ll use it, it’s more sort of a guiding tool, rather than first year 

OSCE, I must do that, that, that, do you see what I mean? It’s more of a guidance 

rather than, so I go off and then I come back again, so the fear is have you made 

sure you ticked all those things off whilst still trying to be fluid.” (p#4) 

One challenge that can arise when using mnemonics was that students at times got 

distracted and covered only part of the questions. They mentioned that it can be difficult to 

go through all the questions at once as the patient may bring up a different topic during 

that time which can be distracting for students. Also, one participant mentioned that she is 

trying to use the lists as a sign-post rather than asking all the questions at once. However, 

when the list is not followed through, they can find it difficult to return to the previous list 

and make sure they covered all the different items on it. 

HYPOTHESIS TESTING BASED ON MEMORIZED LISTS  

One of the common diagnostic strategies used by the students was testing their 

diagnostic hypotheses against memorized lists of signs, symptoms, risk factors, and red 

flag questions associated with the condition in mind. This type of backward reasoning 

strategy was most prominent during the consultations. 

“...there are some key questions that you have to ask ... to determine whether 

they are likely to have depression” (p#4) 

“...So that’s like the depression questions.... There are like two screening 

questions that you do.” (p#4) 

“... just before I asked how her appetite was I realised that I said, I got into a roll 

of questions that I remembered suddenly, cause the ones that I memorized 

for my third year exams, it all came back and then rattled through some, 

appetite, sleep, mood, all that” (p#7) 

“...Like I know I should have beforehand, you should have go to the symptoms 

and you should go through kind of like a systematic approach what symptoms 

should be” (p#8) 
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When students came up with a diagnostic idea, they had a tendency to go through a list of 

memorized questions associated with that diagnosis in a systematic way. This approach 

reflects looking for confirmation instead of falsification for their differentials. One 

participant explained how they prepare for exams by memorizing such lists of key 

questions that they are supposed to ask for certain conditions. Their diagnostic strategy 

this way was congruent with their assessments, both largely based on whether they can 

recall a list of relevant questions. Remembering the relevant questions was associated 

with increased confidence as it meant scoring on the assessment checklist and being able 

to proceed with the diagnostic process. However, there was no mention of atypical 

symptom presentations and their implications for the diagnostic process. At this early 

stage of diagnostic skill development, students were most concerned with acquiring the 

basic knowledge relating to typical symptom presentations. 

“. . .I think I need to develop my skills, in terms of, here is the list of questions I 

need to ask for a particular condition, and I need to remember all those 

screening questions...” (p#2) 

“...So, I think I’ll learn what, essentially I want to learn what symptoms I want to 

ask about, ask about a vague questions about anything else, and then do the rest of 

the sort of past medical history, family history, drug history, etc.” (p#9) 

Students recognized that at times they did not possess the knowledge of all the relevant 

signs and symptoms associated with certain differentials. Such knowledge gaps restrict 

the diagnostic capabilities of the students, as having such basic knowledge is a 

necessary prerequisite for sound diagnostic reasoning. Students expressed that it was 

their learning goal for the future to memorize such lists of signs and symptoms for each 

condition in order to direct their diagnostic consultations. Such learning goal suggests 

their intentions to use backward diagnostic reasoning strategies. 

“...So I was kind of screening for conditions, like risk factors which kind of 

linked to an MI” (p#8) 

“. . .I was suspecting COPD as well, so there is a likely smoking history, so 

there is probably that risk factor, I haven’t asked that question yet, but it’s 

getting there.” (p#9) 

“...So kind of like again going to risk factors of like a social history, so I 

probably asked like drinking, smoking, housing and occupation” (p#8) 

Students also frequently asked about risk factors that they considered relevant for 

certain conditions. They were using such information in order to determine the 

likelihood of their diagnostic hypothesis. They would interpret the presence of relevant 
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risk factors as supporting evidence for their diagnostic hypothesis. Risk factors are part 

of the ‘enabling conditions’ of an illness that expert tend to make use of during the 

diagnostic process. Using such information could be an indication of a step towards 

knowledge encapsulation and illness script formation, however, only if the information 

is not interpreted as a causal explanation whereby the presence or absence of the risk 

factor is taken as conclusive evidence for the presence or absence of the associated 

condition. It wasn’t clear from the students’ account how much causality they attributed 

to the presence of risk factors. 

“... so all this time I was sort of floundering, trying to get, then I got onto those 

key, closed, red-flag questions, all the key questions you are supposed to ask I 

memorized for my exams, but finally came to me at that point” (p#7) 

“. . .I am worried about malignancy, so in my head I am thinking, what 

questions do I need to ask for cancer, so I am saying, so then I am working 

through a list yeah...And now I am working through a different list, I am 

working through a list again, but it’s a different list, so now J am working 

through a list of any kind of damage to the spinal cord, and kind of red flag 

from that point of view” (p#10) 

“. . .Now I have got another list that I am thinking about, so now I am thinking 

about any kind of inflammatory, autoimmune disease...And that’s why J am 

asking about those. So then I am going to ask about like bowel and skin. So 

yeah, always through like a checklist I think” (p#10) 

Students also made use of red flag symptom checklists to assist their diagnostic 

reasoning. Red flag questions cover signs and symptoms that indicate the possibility of 

a serious underlying condition, and students used these to rule out serious conditions 

that could be associated with the presenting complaints. Students covered red flag 

questions both when it was indicated by the history as well as in cases when it wasn’t 

directly indicated by the history. They seemed to be motivated to make sure not to miss 

a serious diagnosis that could be associated with the presenting complaints. Some 

students were adopting an exhaustive, systematic approach, where they were working 

through numerous red-flag checklists one after another in order to cover as many red 

flag lists as possible. 

“...At this point I was pretty certain what I thought it was going to be, but I was 

still asking these questions, and I know like proper reasons, like blood in the 

urine possibly might mean [kidney-] stones, stuff like that, but it’s not very 

likely, but just asking questions. So I guess that is kind of a good thing, because 

I am still excluding things... J still try to think about what else it could be” 

(p#2) 
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“...So it’s kind of like excluding differentials although I have kind of got a 

firm picture” (p#8) 

Students often demonstrated keeping an open mind during the consultation by continuing 

to come up with more and more differentials as the consultation went on. They often 

continued testing various differentials even when they seemed to have a firm working 

diagnosis in mind. This approach is beneficial for avoiding premature closure during the 

diagnostic process. In fact, the exhaustive hypothesis testing approach of the students 

relies greatly on the differential list – the more differentials are generated based on the 

history the higher the chance of diagnostic success. Therefore, the students’ open-minded 

approach benefits their diagnostic strategy. 

Student: “I already know that, what it is, but I am trying to find out whether 

it’s something else” 

Researcher: “So do you try to rule out things or rule in things?” 

Student: “I think sometimes I feel like because you constantly walk around 

feeling like not knowing it all, so whenever you recognize something or think 

you know what it is, it’s so surprising, so you go like ‘maybe it’s really not 

that’ just try to find out if it’s something else” (p#5) 

However, one students’ account suggested that the reason behind keeping an open mind 

can sometimes be a lack of confidence in their own diagnostic skills. One participant 

explained that the doubt in her diagnostic skills means that even when she arrives at a 

diagnostic conclusion, she will continue to test further hypotheses in case she was wrong. 

However, the time limitations of primary care setting do not allow for infinite hypothesis 

testing. Students need to learn to come to terms with the inherent diagnostic uncertainty 

of the primary care setting and make use of safety netting strategies to be able to close the 

consultation. 

DIFFICULTIES WITH RELYING ON MEMORIZED LISTS  

Relying on memorized lists indicated an effortful diagnostic process and it was associated 

with various challenges and pitfalls. These difficulties involved the inability to recall all 

the relevant questions of the lists, their lack of knowledge about the relevance and 

usefulness of the questions, and their inability to interpret the information collected 

through the lists of questions in relation with the working diagnosis in mind. 

“...The only other thing that I can think of is just I would have asked more 

questions had I have a longer list in my head with the pre-eclampsia, so I said light 

headedness, and then I think fever, hot and sweaty, which I was slightly getting 

unsure of symptoms that are essential, so that is the only thing I can think of.” 

(p#12) 
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“. . .I was trying to do like infectious questions, but I couldn’t really remember” 

(p#1) 

“. . .The topic was familiar like the other one, but I kind of wasn’t sure what I need 

to be asking.” (p#2) 

Students frequently mentioned an inability to recall the essential symptoms associated 

with various conditions. Without such essential knowledge, they couldn’t use their 

hypothesis testing process effectively. At times such knowledge seemed inaccessible, 

while at other times it seemed lacking completely. Insufficient knowledge about the 

relevant symptoms made them less confident in the diagnostic process. 

“...I think my diagnostic skills are at a stage today where I know the questions, 

and I will ask those questions, and sometimes I am not quite sure why I am 

asking questions exactly. I know roughly why I am asking it, but I still ask it. And 

if you ask me why I was asking it I will be like because I learnt it in the lecture 

somewhere rather than because I am trying to get down to a certain thing.” 

(p#2) 

“...This seemed kind of like, always seems to be drummed into us medical 

students when you asking about smoking... so I always feel the need to ask, but I 

never know if it’s a waste of time or not” (p#8) 

“. . .I didn’t really know why I was asking that one, it was sort of for 

completion’s sake... if you are in A&E, that sort of questions is really useful, 

but in this setting, I didn’t know how much worth that was.” (p#7) 

“...I guess it’s kind of like, well she doesn’t have depression then why do I need 

to ask about the suicidal ideation? But it might be that she has anxiety and is 

suicidal, because again that’s something that I should be asking, but I didn’t pick 

up, because I thought well...probably not suicidal. But you see, it seems weird for 

me to then go ‘have you ever thought about ending your life?’ Do you know, it’s a 

bit umm” (p#4) 

Another difficulty associated with the use of memorized checklists was when students did 

not know the diagnostic relevance of the questions on that list. At times they memorized 

the list of questions, and successfully recalled them, but at the same time that did not 

understand why they were supposed to ask those questions, as they did not seem 

diagnostically relevant from their point of view. Knowing the list of questions, but not 

knowing the diagnostic value of them can give the illusion of diagnostic competence for 

observers while disguising the lack of actual reasoning. 

“...I asked blood, and then I was like ooh I don’t remember, could there be 

blood in an infectious thing?” (p#1) 

“...At this point I was like argh, I have no idea what that means, I didn’t know 

whether he had it, some similar thing or is it just for little kids [...] so I didn’t 
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know what to do with that piece of information, so I just kept asking anything 

else I could [...]” (p#1) 

“...So I knew that when I am taking history, that there should be things that I was 

asking, and they would give an answer, and I kind of would be aware enough 

that it would be something, that would be a flag, but I didn’t know enough of it to 

actually link it down to, so I think in fourth year it’s kind of like you are trying to 

bring everything together, but you don’t quite have the knowledge to do it...at the 

moment I am feeling like I almost have it, but kind of stabbing in the dark.” (p#1) 

Finally, another difficulty was when students did not know how to interpret the answer to 

the memorized lists of questions. One participant explained that even though she did not 

know how to use information she was gathering, she just kept on asking the questions. 

She was ignoring the information and proceeded with further questions. In these cases, 

asking the list of relevant questions can appear to the observer as a sign of competence, 

while disguising the student’s lack of knowledge on how to interpret the answers to those 

questions. Without such knowledge however, diagnostic reasoning is greatly restricted, as 

it prevents the student from progressing further in the diagnostic process. According to 

one of the students, at this stage of their training they often do no possess sufficient 

amount of medical knowledge to know how to interpret the information they are 

gathering during the consultations. 

5.3.2.4 Using examinations and test results 

Besides relying on the information gathered through history taking, some of the simulated 

stations also allowed students access to relevant physical examinations results in order to 

aid their diagnostic process. These varied from basic observations, through dip stick 

results, to ECG results. 

“...In some ways, yeah, but also partly I think um I was thinking more and more 

cancer just because of the weight loss, and I still don’t know any massive amounts 

of history that could differentiate between varicose vein or epidemical cyst, I feel 

like that is more an examination finding, I may be wrong about that, but yes, so I 

thought the next step that would tell me the most information would be the 

examination” (p#12) 

“...Up to that point, trying to ask as many questions as I can as I think are 

relevant to testicular lump, including for example family history, which he gave a 

slightly vague or answer that he didn’t really know essentially, which just is may 

or may not be related, not quite sure, um so having run out of questions, or for 

the it’s time essentially to start examination, and then if there is anything more 

that I can think of then I can come back to it.” (p#12) 
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As one participant described, physical examination can be very useful when the history 

did not reveal sufficient information to be able to discriminate between various 

differentials in mind. Using physical examination in these cases can help resolve the 

ambiguities and clarify the diagnosis. Some participants demonstrated a confident 

approach in performing physical examinations, while other seemed less certain, 

especially when it came to intimate examinations. 

“...So after examination, I have felt the lump on the left side, I have also felt one on 

the right, although we found out later that that’s not intentional. So it was hard, it 

was localized, and it felt most likely to me to be cancer or the very least was 

definitely reaching the threshold for a two-week referral, so by the time I had 

done the examination I decided that that was what I was going to try to say and 

explain to him unless there was any new information that would present itself, and 

it would be cancer until proven otherwise essentially.” (p#12) 

“...the bottle has all the information there for you, it’s just, it’s okay to compare, 

so I was trying to talk it out loud so that the patient was aware of what I was 

doing, so nitrates and leukocytes have been raised, essentially that’s the 

diagnosis for UTI in my mind, and then just mention the protein so, in relation to 

the blood pressure, protein, as far as pre-eclampsia is concerned, not only I have 

got the list, but I am also trying to think yes okay there is a raised blood 

pressure, there is some protein, is that enough to make me worry about pre-

eclampsia, so that’s the second question coming in there. And in this case I didn’t 

think it was enough to be worried about.” (p#12) 

“...I also wasn’t confident enough to be like there is nothing wrong with this 

ECG” (p#6) 

“...From the ECG I wasn’t like too comfortable reading it” (p#8) 

At times they seemed confident in interpreting how the physical examination and test 

results could influence the likelihood of their differentials. In these cases, the examination 

results were perceived as vital in reaching a diagnosis and selecting the appropriate 

management plan. In other cases, students were struggling with interpreting examinations 

and test results. They did not know what the findings meant with regards to the 

differentials in mind. There was not only heterogeneity between students with regards to 

their diagnostic interpretation skills, but also case dependent competency within 

individuals. 

“...Yeah, so this one was UTI, so it is a bit more like, I had this consultation at 

the GP practice, so I felt more at ease, because when have to look at the urine 

test, you will kind of knew what the end diagnosis is going to be. I felt a lot 

more like, when I was doing my questions, I could be a lot more focused, 

because I knew what I was going for kind of” (p#1) 
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“...So I knew, I didn’t know that leukocytes and proteins would be indications for 

UTI, and then I was looking at the pH and I was like not really sure what that 

means, so if it would be more complicated ...but to be honest at this point I was 

just like barrelling down to the UTI, I have decided that it was UTI.” (p#1) 

Another problem that arose when using test results in the diagnostic process was when 

the student already decided about the diagnosis, before looking at the test results. In the 

extracts above, the student interpreted the test results in a way to fit the diagnosis, 

instead of testing the accuracy of the diagnosis against the results. Such confirmation 

bias can be a source of diagnostic error. It also gives the illusion of diagnostic reasoning 

for the observers, while disguising the cognitive bias. Finally, none of the students 

mentioned any awareness to the significance of pre-test probabilities in a primary care 

setting for the interpretation of test results. 

5.3.2.5 Metacognitive interference 

Students demonstrated the use of metacognition during the consultations. They were 

often monitoring, analysing and planning their behaviours. However, such 

metacognitive practice often interfered with their listening skills as they found it 

difficult to balance thinking, talking and listen to the patient. 

“...I am really floundering here...I am trying to think and talk and it’s just so 

hard” (p#7) 

“...So we are in unfamiliar territory here, I haven’t sort of managed this 

particular situation before, so I am sort of I don’t know the guidelines, I am 

trying to think through while sort of not stopping, so it’s all a bit hazy from 

here on a bit” (p#6) 

Students expressed difficulties with trying to think and talk at the same time. As students 

perceived pressure to keep talking, they did not allow themselves space for silence 

during the consultations. This meant that they were trying to think through their 

diagnostic ideas while at the same time keeping up the conversation with the patient, 

which they found challenging. 

Student: “But I see myself and I can see that I am blinking a lot, saying okay 

without waiting for the patient to completely finish their sentence, because I am 

thinking in my head, what should I ask now?” 

Researcher: “So you are already on the next question?” 

Student: “Yes, and not just relaxing and giving time to hear what I am saying, 

what they are saying to me.” (p#5) 
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“...I think at this point, I was thinking of the next questions, so I don’t actually 

remember the answer he gave to that question. So later in the consultation I 

think I was like something else was wrong, but I can’t quite remember what he 

said, because I was thinking of the next question.” (p#6) 

“...So you could see, where he was leading, and I was sort of trying to run it 

through in my head what I was going to say. So I wasn’t, the problem is that 

sometimes I realize that I don’t listen to what they are saying while I am trying to 

do that, so I am not sure if I am actually listening to him all that well” (p#7) 

One frequently mentioned process involved thinking about the next thing to ask the 

patient interfering with listening to the patient’s answer to the previous question. When 

thinking about what to ask next prevented students from listening to the patient’s answers 

to previous questions, it meant that students could not use that piece of information in the 

diagnostic process. 

“...Again, kind of in that sort of situation, I had already kind of like thought of 

my next question, so I was kind of just ready to move on, because I didn’t really 

think he would benefit it” (p#8) 

“...I think at this point I wasn’t really listening to what he was saying very much, 

because I knew, he was just building up a picture of someone who has 

cardiovascular disease, and I kind of knew what every section there would be 

some kind of a risk factor coming up, so when he started ...off the medications, I 

was like okay, fine you are on heart medication, shall we get to the next point?” 

(p#6) 

It seemed that students attached more importance to keep asking questions than to using 

the information they are gathering for the diagnostic process. Also, at times students 

mentioned that they thought they already knew what the patient was going to say and 

therefore did not feel the need to listen to the answer, which suggests that standardized 

scenarios can become predictable with time and no longer encourage active listening. 

“...I felt like I, with the maybe, I was a bit not assertive or be as confident as I was 

with my questioning. As soon as I said it I was like okay, as soon as I said it I 

thought like I could have just said it just without the maybe, it would have 

sounded much more confident at what I was asking her, but by trying to be a bit 

more, you know by saying maybe, and raising my voice a bit, with my intonation it 

sort of made it less, seem like I am less sure of what I am trying to ask of her. 

Which I realised when I was doing it actually, and also thinking about those 

things meant that I didn’t sometimes listen to the nuances of what was going 

on.” (p#7) 

“...Oh wait, I am, I was just doing it behind my back, I was following his signing, so 

he was signing to his back and I was doing the same, which I haven’t, which I think 

I realized I was doing actually at the time. But I tried to stop myself, but I couldn’t, 

but I am trying to talk and not do something, I was doing it anyway, because I saw 

him signing and I was like I shouldn’t sign, but 
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then he said oh my lower back pain and pointed to the back so I pointed at my 

back and said oh so the lower back pain.” (p#7) 

Students’ metacognition also revolved around their own non-verbal communication and 

how they might come across to the patient. Thinking about what they were doing in the 

moment and how they could do it better meant that they got distracted and failed to listen 

to the patient. Thinking about how they come across also implies self-consciousness and 

focusing their attention on the self instead of the patient. This may have been 

advantageous to identify their personal learning goals, but served as a momentary 

distraction as well. 

Student: “I thought I sounded a bit too, almost too concerned, and I was 

signing a lot I realized, I am signing an awful lot.” 

Researcher: “Did you realize it back then?” 

Student: “Yeah, well when I was doing it I realized it but I, watching it back it’s 

even more obvious, but then I don’t know what to do with my hands, I try to 

hold them in one consultation, I think the next one, that may seem like I wasn’t, I 

was a bit shut down, it’s quite hard balancing it.” 

Researcher: “Yeah it’s difficult” 

Student: “Yeah, also I think I was, I think my, how I’m talking is quite, you 

know it’s good, but if the patient was depressed or something I’s probably a 

good way of doing it because I speak quite softly, but I don’t know if it’s so 

relevant in her case. I think I was, I am still trying to figure out what’s going 

on.” (p#7) 

Students spent time analysing their tone of voice and body language and its 

appropriateness in certain scenarios. The student also implies that they are at a stage 

where they are actively working on their non-verbal communication, finding it quite 

difficult to perfect it. 

“...I guess it is one of the skills that develop once you stop being a student, once 

you are a doctor, but as a student still, you know, I think I should try to develop 

that ability to try to listen and formulate at the same time. I think I am 

formulating while I am listening.” (p#7) 

When talking about their present and future skills, students expected to develop 

improved metacognitive skills by the time they are qualified doctors. They expect to be 

better able to utilise metacognition in a way that does not interfere with their listening 

skills. 

5.3.2.6 Diagnosis and management 

TAKING ON THE DECISION MAKING ROLE 
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The Simulated Surgeries provide the first opportunity for these fourth-year medical 

students to take on the role of managing patients’ problems. Up to that point, their 

medical training has been mainly focused on taking histories without having to make 

decisions about the diagnosis and the corresponding management. 

“...I think it’s, I think for me personally, it’s a bit challenging for me to kind of 

comfortably and confidently come with a management plan, because I am still at 

the mode of like you know make sure you know your history and can take history 

properly and then the management is someone else is going to do that.” (p#5) 

“...we practice histories and I feel quite okay talking to somebody, and asking 

questions and talking about it and discussing it, but coming to a decision is 

difficult” (p#11) 

“...But yeah, I think it is quite challenging to know that you are actually 

reached the right diagnosis, like you are not wrong, and you are giving the 

right advice. Because I haven’t really thought about management until now” 

(p#3) 

“...I think it is the first time we have sort of been push to initiate management as 

well, which we don’t really do in the first three years, so yeah, it is really 

valuable.” (p#9) 

Students expressed feeling confident about their history taking skills. On the other hand, 

they find it challenging to come to decisions about diagnosis and management at this 

stage. Their account suggests that up until now, when they were given the task of taking 

history, they have not engaged in thinking about the management of the patients’ 

problem. They have been focusing on the history in isolation. During their clinical 

placements they have not yet given the opportunity for autonomous decision making 

during the diagnostic process, therefore these Simulated Surgeries are their first chance to 

experience the responsibility of taking on the decision-making role in diagnosis and 

management. 

“...I think then the hardest bit is deciding what to do, what is the best thing to 

do, yeah.” (p#11) 

“...So just to, because I think, and it’s not because I necessarily don’t know what 

to do, it’s more like because I feel like I am making the decision, if you 

understand, and that’s a bit scary... And so I guess, even if I knew what I was 

going to do, and said it more comfortably, and I think that’s the main thing about 

what you need to kind of get up to that level where you can comfortably sit and 

say to a patient you are going to, we are going to do this, and that, and this and 

this, and your plan, and you know like this is what I think you should do.” (p#5) 
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“... it’s having the confidence to say this is what J am going to do to this 

person, and J am confident that that’s going to help them rather than sort of 

do nothing or worse, be dangerous, so yeah, that’s the most challenging bit J 

would say, yeah.” (p#9) 

Students expressed that they find it difficult to take on the responsibility of decision 

making during the consultations. They often seemed lacking confidence in their ability to 

come to the right diagnosis and choose the best management plan for the patient. Given 

that this is the first time they are given such responsibility, their uncertainty in their own 

skills is not surprising. This also indicates that providing them opportunities where they 

can be in charge of decision making are in line with their learning needs. 

“...Umm I suppose, so when you are kind of taking history or talking to a patient, 

having a structured approach in your mind, not just umm kind of doing things for 

nothing, but trying to narrow it down to a differential and being able to hear the 

information you get and thinking back, apply it to that differential, can I use it, 

and rule out something else, rather than just getting all this information and 

not having narrowed it down. So a bit like a pyramid or triangle, going down the 

triangle (gesturing an inverted triangle). You really want to end up with one or 

two things it could be” (p#1) 

When reflecting about their present and future competencies, some expressed that they 

expect their diagnostic reasoning skills to improve with time. Their account suggests that 

narrowing down differentials is a current weakness, and that they find it difficult to apply 

information they collect to their working diagnosis. With time and experience, they 

expect to be better able to narrow down their list of differentials, instead of merely 

accumulating information that they tend to do at the moment. 

LIMITED EXPERIENCE AND KNOWLEDGE  

Having limited clinical experience and gaps in their knowledge relating to management 

guidelines were among the most frequently mentioned difficulties relating to 

management. 

“...I was at GP last week and there were a couple of patients that I have seen 

with UTI so quite happy with the symptoms, but I have not prescribed antibiotics 

ever, you know I might have done it in a simulated fashion, and so if I have done 

that even just for five patients, I would be happy that yeah okay this fits with 

my experience of those five other patients then I would be a lot more confident 

in myself, that would be the most challenging thing I think.” (p#12) 

“...So it was the lower back pain thing, and I guess because I just finished my 

muscular-skeletal rotation, so I feel reasonably confident on management of 

lower back pain” (p#7) 
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“...I have seen it a fair few times, so it would be one of my more confident 

things I think today in comparison to the others perhaps yeah.” (p#12) 

Those students who have done a relevant clinical placement felt more competent at 

managing those conditions they had previous experience with. Students expressed that 

having the opportunity to manage certain conditions even just a few times in real 

practice would make them more comfortable, showing the perceived importance of 

clinical experience for their management skills. 

“...Yeah, so I was like kind of like thrown off, because I was in a GP surgery, 

like thinking like what would a GP do, because all the way through the three 

years of medical school you are just, you always get told to like call for senior 

of you, or page your senior of you like you never think of yourself like inside a 

GP surgery, and it’s kind of like in the mind-set I am in A&E, or like in an 

acute presentation... you never think like oh you are not in a hospital, so that was 

kind of I was confused by that” (p#8) 

“...Yeah, the problem that I have had with all of this is that I, we always kind of 

get told if people think it is exacerbation of COPD you do tend to give them 

antibiotics, but the problem is in our lectures we have been told like you should 

delay prescribe, you should try not prescribe, you should give alternative 

strategies,... so I wasn’t sure which protocol to follow, cause I have only really 

attended hospital medicine and this is kind of like different, so in my mind I was 

like oh is this the station where you need to like educate them on the problems of 

antibiotics and you don’t need to give them, so that’s kind of like what, I think I 

was pre-primed to not wanting to give them” (p#8) 

Another difficulty that students mentioned with regards to management was that the 

scenarios were set in a primary care setting. Since most of their previous clinical 

placements took place in a secondary care setting, sometimes they were not sure 

whether the same management plan would apply here. They feel the primary care 

setting requires a different approach and management protocols that they are less 

familiar with. 

“...Yeah I wasn’t sure what to say because his ECG is fine, we know he is not 

having an acute myocardial infarction and acute coronary syndrome, but I 

wasn’t really sure of the management”. (p#3) 

“...So we are in unfamiliar territory here, I haven’t sort of managed this 

particular situation before, so I am sort of I don’t know the guidelines” (p#9) 

“...I thought that there was only one option in a way, I just had to tell him, there 

is no way I could have answered for him if it was a real patient what that lump 

was without further tests, and I was fairly sure that given the examination 

findings, given the weight loss, that he needed to be seen by a specialist, so I was 

quite confident to do that and confident that that was the right thing to do for 

his care.” (p#12) 
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Some students attributed their difficulties with managing patients to their insufficient 

knowledge regarding the management guidelines. Such knowledge is a necessary 

prerequisite for being able to decide on the appropriate management plan. Knowledge of 

management guidelines seemed both dependent on the individual student and on the 

specific case in hand. Certain students demonstrated more domain knowledge than others, 

which highlighted individual variations with regards to content knowledge within the 

same year group. Students’ knowledge also varied from case to case leading to content 

dependency in management skills. 

“...I mean, for me personally, as it was today, it’s just like, lacks some actual 

kind of medical knowledge, of what did I miss, and what the actual management 

was. So I knew that when I am taking history, that there should be things that I 

was asking, and they would give an answer, and I kind of would be aware enough 

that it would be something, that would be a flag, but I didn’t know enough of it to 

actually link it down to, so I think in fourth year it’s kind of like you are trying to 

bring everything together, but you don’t quite have the knowledge to do it, but 

while, hopefully, by the time you are a junior you would actually have the 

knowledge and then you can, and when things will come together and then you 

will be like yes, I know why that. But at the moment I am feeling like I almost have 

it, but kind of stabbing in the dark.” (p#1) 

When talking about their current diagnostic skills students also described the knowledge 

they were expecting to obtain by the time they are junior doctors. Students expected to 

have more medical knowledge by the time they are qualified doctors. They are expecting 

that increased knowledge to help them formulate a better understanding of the patients’ 

problems. 

5.3.3 Challenges in consultation skills 

Simulated Surgeries provide an opportunity for students to practice their communication 

and interpersonal skills with standardized patients. While students seemed very competent 

at showing empathy and building rapport with the patients, there were other domains of 

their consultation skills that they experienced some difficulties with. The third 

superordinate theme described the challenges students faced with respect to consultation 

and communication skills. It is shown how some students found it challenging to bring up 

sensitive issues, while others found it difficult to find the words to reassure patients. Some 

students also struggled with translating medical jargon into lay terms in order to achieve 

mutual understanding with the patients. Finally, while no-verbal communication cues at 

times helped students to guide the consultation, at other times those cues were misread by 

some students. These aspects of students’ 
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consultation skills were greatly interconnected with their diagnostic process and they 

can restrict students’ diagnostic abilities. 

5.3.3.1 Interpersonal skills 

Bringing up and discussing sensitive issues during the consultations was one of the 

perceived challenges of the simulation. Some students found it difficult to talk about 

sensitive topics, such as questions relating to depression and suicide, symptoms that 

would indicate serious illness, or diagnoses that could make the patient feel 

uncomfortable. 

“...Yeah, so they were related, because you know I was trying to see if the 

person was depressed, and that depression was playing a part, I had those sort 

of key questions, and I also at this point I always want to ask about suicidal 

ideation, something you are supposed to ask in any sort of mental health quiz, I 

think after mood I really wanted to ask it, but in her case it just seemed like 

that the question would have come out of nowhere, I didn’t want to do that, 

and then I saw the mark sheet that they did have that down, so I had a real 

moment here” (p#7) 

“...the likelihood that he has a GI bleed is very small, but it’s a massive risk 

associated with Naproxen so how do you stay safe and make sure he hasn’t 

had that side effect whilst not being a bit weird and random and asking him 

about, do you see what I mean.” (p#4) 

“...I still got to learn how to do that, like that whole ruling out things that are 

dangerous, without making them feel uncomfortable” (p#4) 

They found that at times bringing up sensitive issues would be too abrupt, and therefore 

avoided asking them, even when it could have revealed diagnostic information about the 

patient. They seemed to have an aversion to evoking uncomfortable feelings in the patient 

during the consultations, such as fear, shock, or anxiety. However, not being able to bring 

up and address sensitive issues and symptoms can result in missing serious diagnosis. 

“...it’s become less difficult with time, things like asking about alcohol, 

smoking and things like that” (p#4) 

“...I just find it quite difficult, because I know when they say that when you ask 

about depressive symptoms, when you ask about suicide, it doesn’t make it more 

likely that they are going to do that, but I just find, if you’ve already got rapport 

with the patient and they are talking about their anxiety, bringing up depression 

and suicide can be quite, can be very difficult considering I have only got seven 

minutes” (p#4) 
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One student pointed out that experience and practice could help improve the students’ 

skills in addressing sensitive issues during the consultations. Repeated exposure could 

desensitize students for the aversion of evoking anxiety in patients. Some students also 

thought that having longer time for the consultation could help bring up sensitive issues. 

They considered the seven minute time limit too short to address sensitive issues such as 

suicide. This highlights the importance of flexibility in the length of consultations, as for 

some consultations where the students need to address sensitive issues, they may need 

longer time to complete. 

“... when they think they have something more serious than you see they do, kind 

of telling them and reassuring them, and just calming them and then just say oh 

no I don’t think you have that, but I think this is, and that’s a bit difficult for me 

still.” (p#5) 

“...I wanted to reassure him, but I didn’t know how to go about doing that 

‘from your point of view it’s quite concerning’ but that doesn’t really say 

anything. I always find that quite tough, because you don’t want to, you don’t 

want to give, of course it’s concerning, but you don’t want to almost give into 

what’s oh yeah yeah yeah, this is really concerning, you’re concerned, so I’m 

concerned sort of thing” (p#7) 

“...it’s like what word, because you don’t want to use the word malignant, 

because that immediately to everybody makes them think horrible things. What 

word do you use which encompasses the fact that I understand that it is serious 

cause it is affecting your life, so I don’t want to say oh you have got a minor 

problem, he hasn’t got a minor problem, he has got a major problem, but it’s not 

major like cancer.” (p#4) 

Some students said that they find it challenging to find the right words to reassure patients 

without dismissing their worries. They find it difficult to express their understanding while 

reassuring and not sharing the concern of the patient. The students’ use of words, “you 

don’t want to almost give into”, suggests perceived pressure from the patient to share their 

concern, which students can find difficult to handle. 

“...It’s quite difficult, as you can see I am trying to be like empathetic with her, 

but then I have to go back to clinical questions. I find it really difficult to do 

that. Like you can see there I have gone from like normal person mode to being 

empathetic to then having to, not that a doctor isn’t a normal person, but you 

know you also have to like ask clinical questions, so it’s, you can see that I have 

done my, I tried to be empathetic, and then I had to go back to ask her about other 

associated symptoms. So I find that quite difficult, and I think that’s probably 

from inexperience, and again hopefully that will get better over time.” (P#4) 

Finally, when thinking about their future competencies, students expect to have improved 

consultation skills. They expect to be better able to balance showing empathy 
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towards the patient and asking them standard, systematic questions. All in all, students 

expressed to have more knowledge, better diagnostic skills, better consultation skills 

and better use of metacognition by the time they qualify. 

5.3.3.2 Communication skills 

At times students had difficulties with translating medical jargon into lay terms that the 

patient would understand. Preoccupation with these issues added to the cognitive load of 

the consultations. Students were also influenced by the non-verbal cues of the patient 

which at times was source for misunderstanding. 

“...You see there I was like trying to think of a word that wasn’t, because it can 

affect all of your bowels, GI track, just trying to think of a word that the patient 

understands, but I didn’t want to say tummy, and that was the first one that came 

to my mind, and I was like tummy that’s a lay men’s word for a GI tract, but 

tummy is like what you say to a five-year-old.” (p#4) 

“...Yeah, I didn’t know how to phrase that question, how would you say your 

self, how would you say your self-esteem is? I wanted to get that down, but I 

didn’t want to say the words, then I don’t know how to phrase it, so I had a bit 

of trouble there” (p#7) 

“...Again you can see that I am nervous, and if I am nervous, that makes him 

nervous, so it should just be like, because the thing about is that sensation is 

associated with certain back pain is very specific to the perianal area, so it’s not 

just like sensational loss of the bum itself, it’s actually like closer up towards the 

perianal area, and then the thing in a man that you can ask is basically ‘have you 

noticed any sensational difference when you wipe your bottom after you poo?’ 

Basically, but how do you say that? How do you say that that’s not childish as in 

using the word poop, but like adult enough that he understands?” (p#4) 

Some students had frequent difficulties with trying to find the right words or 

expressions to use when trying to explain something to the patient. At times they found it 

difficult to translate medical terms into ones that the patient could understand but 

without being too simplistic. These communicational weaknesses indicate a need for 

more clinical practice in order for students to improve their verbal communication with 

patients. 

 

“. . .I always have trouble asking about ideas, concerns, and expectations, I 

just never know how to phrase it, I have tried a lot of different phrases, but 

none of them really worked for me” (p#7) 

 

“. . .I never know if to phrase it as ‘how much alcohol do you drink at the 

moment’ or ‘how much alcohol do you drink in a typical week’ or ‘how often do 

you regularly exceed 8 drinks in a week’...” (p#8) 
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“. . .She probably doesn’t even know what a nervous system is. Looking back I 

think when I was saying that, how I meant to say this, and I get better at it in a 

minute, but nervous system, looking at it, she might not know what that is, so I 

should probably think of a different word there.” (p#4) 

At times, students even struggled to find to best way to phrase standard history 

questions. Their account suggests that they are at a stage where they are trying out 

different ways to ask these questions in the hopes of finding the most suitable one. This 

highlight the importance of the opportunities for students to practice their 

communication skills. 

“. . .I always have a lot of trouble right at the beginning, if I should, date of 

birth is what you use to confirm and someone’s name, but in this sort of 

situation when you are talking to them, age is so much more useful, because I 

really don’t want to work out the date of birth, and in this case, I didn’t know, I 

just from the beginning I had no idea what his age was.” (p#7) 

“... in my head I was like, no, not tummy, umm and I probably just should 

have said ‘have you had any problems with your stomach’, because sometimes 

people think their stomach takes up the whole of the [abdomen], if you see what 

I mean, like it can feel like pain from the stomach.” (p#4) 

The students were consciously thinking about their verbal communication, the words and 

expressions they were using, which indicates the use of metacognition in this domain. As 

they were monitoring their own verbal communication, at times they recognized 

mistakes that they have made, such as conveying the wrong message to the patient, and 

opportunities for improvement with regards to their communication. 

“...I think I asked that question because he looked like he hasn’t finished yet, 

he was there like, and I was like ‘so do you want to say anything else?’, and he 

was like ‘Yes’” (p#6) 

Students at times were consciously using the body language of the patient as an 

additional information source. 

Here the body language of the patient was a cue that provoked further questions from 

the student. Such information is not available during written diagnostic problems, 

giving a higher fidelity and validity to simulated exercise. 

Student: “You can see that I am blinking a lot, I am nervous, because I really 

don’t know where I am going and I forgot my, I don’t have my like my train of 

thoughts, I have completely lost it, because I, the way he looked at me when I 

said I don’t want to expose you to too much radiation, he looked at me, and” 

Researcher: “The patient?” 
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Student: “The patient, and then I felt like shall I ignore this? Or shall I just make 

sure that he understands or does he maybe have questions and then I just felt like I 

went a little bit left field with the whole thing. I know it’s interesting to hear like, 

his feedback, when he was like, oh maybe you shouldn’t have explained that to me, 

then I felt like oh I read your signals wrong then.” (p#5) 

Student: “And these are the only scenarios we get to practice real with someone 

you don’t know, and don’t feel comfortable with, because it is nothing like when 

you practicing at home with your friends, so different, we know each other, we 

know each other. Another thing, just like I am saying here, I felt like I read him 

wrong.” 

Researcher: “Which wouldn’t happen with your friend” 

Student: “No, because you know their little, you know kind of their body 

language, and it gives you a clue, whether you are on the right track or not” 

(p#5) 

At times students misinterpreted the body language of the patients. One student pointed 

out the importance of the opportunity to practice consultations with people they do not 

know. When they practice with their peers, their body language can give them away, 

while actors are non-familiar to the students. The students’ account suggests that the 

interpretation of the non-verbal communication of the patient forms an important part of 

the consultation, which highlight the significance of the human element in both practice 

and assessment scenarios. 
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5.4 PHASE 2 – IPA FINDINGS 

Similarly to phase 1, each reflective interview was transcribed by the researcher 

then the transcripts were analysed using IPA process of Smith, Flowers, and Larkin 

(2009), as described previously. The analysis of the transcripts based on the 

experiences of final year medical students’ real diagnostic primary care 

consultations revealed four superordinate themes, and ten corresponding subthemes 

(See Table 7). The superordinate themes were (1) diagnostic reasoning, (2) and 

training and preparedness for practice. 

The first superordinate theme involved the diagnostic strategies when dealing with 

common and complex diagnostic cases, dealing with uncertainty, management in 

primary care, the student’s perception of salient features of the diagnostic process 

in primary care. The second theme involved the students’ reflections about the 

differences between consultation patterns they observe during their training as 

opposed to those observed in real practice. They also reflect on their preparedness 

of practice and their perception of primary care placements as a training ground. 

Table 7: Themes based on the Year 5 interviews 

Superordinate theme I – DIAGNOSTIC REASONING 

Theme I – 1. Generating differentials and hypothesis testing 

Theme I – 2. Non-linear hypothesis testing 

Theme I – 3. Using physical examinations to guide diagnosis 

Theme I – 4. Atypical symptom presentation and co-morbidity 

Theme I – 5. Dealing with uncertainty 

Theme I – 6. Content dependent management skills 

Theme I – 7. Patient-doctor dynamics 

Superordinate theme II – TRAINING AND PREPAREDNESS FOR PRACTICE 

Theme II – 1. Medical school protocol versus real practice 

Theme II – 2. Preparedness for practice 

Theme II – 3. Primary care as training ground 
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5.4.1 Diagnostic reasoning 

The participants’ diagnostic reasoning was characterized predominantly by backward 

reasoning strategies. They had a tendency to generate multiple differentials as listening to 

the presenting complaints and collecting information accordingly to choose the most 

likely differentials. However, when faced with a difficult case, narrowing down 

differentials was challenging and resulted in non-linear hypothesis testing and moving 

back and forth between the differentials. They showed emerging awareness of atypical 

symptom presentation and the possibility of multiple problems. They used basic 

examination skills to guide their diagnosis, although found some clinical skills 

challenging. Their main strategy to deal with uncertainty was to turn to their supervisors 

and using the continuity of care model of primary care for safety netting. They seemed 

confident in managing routine problems in primary care, and showed awareness of the 

psychological side of consultations. 

5.4.1.1 Generating differentials and hypothesis testing 

The first thing influencing the diagnostic reasoning of final year medical students was 

reading the patient notes which contained the presenting complaint of the patient and 

their past medical history. Before even seeing the patients, the students formed working 

diagnoses based on the information in the patient notes. 

“...I actually read through her past medical history, and I saw she has got 

depression...in the past, and also an eating disorder, so I knew that this could 

be a relapse of a condition.” (p#14) 

In the above example, reading the past medical history of the patient influenced the 

formation of the working diagnosis. However, the use or awareness of any cognitive de-

biasing strategies to deal with these preconceived ideas based on the presenting complaint 

was not mentioned. There is also a risk of overestimating the likelihood of a diagnosis 

based on the patient’s previous diagnoses, also referred to as posterior probability bias, 

which the student did not seem to be aware of. 

“...And when she has told me that she has been having low mood and everything, 

I think she is having a relapse. So, and I don’t know, at that point, the 

consultation is going towards talking about her depression, if there are any 

changes in sort of what’s going on in her life, and so she said, she has started a 

new job, and that it’s stressful, and also the mental breakdown, so yeah, at this 

point, I am quite yeah, I knew what’s going on.” (p#14) 

 

Student: “At the beginning, I knew that it was going in that direction, but towards 

the end I was quite sure, because of the symptoms that she was having, 
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low mood, low energy, the break down, the suicidal ideation, she is feeling a bit 

hopeless, so I kind of knew the symptoms.” 

Researcher: “Are you thinking it might be anything else at this point, or?” 

Student: “At this point, no, but initially, I was also thinking about anxiety 

disorder, but she didn’t really have much, yeah.” 

Researcher: “What makes you think she didn’t?” 

Student: “Umm, the fact that you know if you are anxious, you have other 

symptoms, like you know your heart is racing really fast, you feel tingling, things 

like that, you don’t want to go out much, but she works, people who are anxious 

they wouldn’t want to do their jobs and things like that.” (p#14) 

Listening to the presenting complaint of the patients made the student formulate a working 

diagnosis and consider an alternative differential that may also explain the signs and 

symptoms. In the abstract above, considering the associated symptoms helped the student 

contrast the two differentials in mind and decide in favour of the one which fits the 

symptoms better. She has reached her diagnosis early on in the consultations and 

continued by exploring the course and potential causes of the patient’s problems. 

“...So, at that point I was thinking, oh God, he has come in with a long-haul 

flight, could he be having a pulmonary embolism? And that’s why J am asking, I 

thought okay, I need to go into shortness of breath and start thinking about that 

route as well as the infectious route.” (p#13) 

“...Looking for travelling infections, thinking about things like 

neurocysticercosis that take over the brain. Just all sorts of things that come 

with dizziness, hearing problems, visual problems, just trying to really rule 

out...the likelihood of it being one of those weird travelling disorders or 

uncommon things.” (p#13) 

In a different consultation, while listening to the patient’s history, the participant 

considered both the most serious and the most common causes that would fit the clinical 

picture. The student acknowledged the travelling element of the patient’s history as a 

possible enabling factor, considering relevant differentials. The student tried to rule out 

rare conditions that could be associated with the country the patient has been visiting. The 

fact that the student considered common, serious and rare differentials alike shows an 

open-minded approach to the diagnostic process. However, it was also apparent that 

during the consultation the student was considering new differentials with every piece of 

emerging new information, instead of piecing the information together in a forward-

thinking approach. 

“...my training in terms of general surgery is not great, and when I think 

about a bilious vomit, I really do only think of, there are lots of causes for 

obstruction, but I think of a small intestinal obstruction” (p#13) 
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However, similarly to fourth-year students, generating more than one differential based 

on the symptoms was not always easy for the participants. Relating to certain areas, they 

did not have sufficient knowledge to generate multiple differentials, which can be an 

obstacle for the diagnostic process. The participant recognized this as a weakness in their 

medical training. This also suggests and explains content dependent diagnostic skills at 

their level of training. 

“...I don’t like the phase to rule out, because you can never really rule out” 

(p#13) 

“...It doesn’t mean that he doesn’t have it, it moves it down in my list in terms 

of suspicion” (p#13) 

When considering differentials, one participant suggested that ruling out differentials is 

never possible, and it should be rather understood as the differential becoming less 

likely. However, not being able to rule out differentials can be problematic as the list of 

differentials needs to be reduced in order to eventually reach a diagnosis and 

management plan. His account also suggests that he has a list of differentials in mind, 

ranked by likelihood, and that various pieces of information alter the likelihood of the 

differentials in his mind. This implies that he is actively processing the information 

collected from the patient and using it to guide his diagnostic reasoning which is 

characteristic of a probabilistic reasoning. 

“...That’s just me trying to make sure that he didn’t have some underlying like 

COPD or just something lung based involved, because smoking is just generally it’s 

not very good, it can make you, certainly in terms of it can make you much more 

susceptible to getting infections” (p#13) 

“...I was thinking mosquitoes bite people on bikes, because they are not going 

to be very well dressed, because it is very hot and they are doing a lot of 

exercise through a hot country.” (p#13) 

“...Those are symptoms of heart failure, I just want to know” (p#14) 

The diagnostic process also involved assessing the presence of risk factors and red flag 

symptoms. The participants used this information to assess the likelihood of underlying 

chronic conditions, to support the working diagnosis or to rule out serious conditions. 

However, the list of risk factors and red flags did not tend to be exhaustive in any of the 

consultations, suggesting that the participants either did not consider them all relevant or 

failed to recall them all. 
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Researcher: “How do you feel talking about issues, like sensitive issues, like 

taking her own life?” 

Student: “Honestly speaking I don’t really like talking about this, but obviously 

you have to address it, because sometimes things can go wrong, so usually what I 

do is, I ask them more about what do you mean, how long have you been having 

these thoughts, and what is actually preventing them having to take their own 

life, so then she would say husband, kids doing their GCSEs, things like that.” 

(p#14) 

When red flag questions involve sensitive issues, the student tried to find a way to 

address those in a way that makes it less uncomfortable for herself. This suggests the 

development of adaptive coping strategies when dealing with sensitive questions. 

“...given his clinical picture, and the fact, you know, he did seem quite unwell, 

but he seemed unwell with more systemic infection” (p#13) 

At times participants also incorporated the clinical presentation of the patient into their 

diagnostic process. The comments above show the student basing his clinical judgement 

on the patient’s appearance when faced with a diagnostic dilemma. While this approach 

is often used correctly by experienced clinicians, it can also be a source of error when 

used by beginners, as it carries the risk of representativeness bias. 

5.4.1.2 Non-linear hypothesis testing 

When dealing with a complicated case, hypothesis testing approach was observed. 

However, this approach was not as linear as prescribed by the hypothetico-deductive 

approach. It was characterized by partially ruling out differentials as well as moving 

back and forth between differentials. On the positive side, contradictory information 

was not ignored, but incorporated into the diagnostic reasoning process. 

“...So that was me again moving back to pulmonary embolism” (p#13) 

“...Leading me back towards the infectious cause or at least an inflammatory 

cause or something” (p#13) 

“...Moving back towards PE, just to really, what’s the phase J am looking for, 

to re-convince myself that it is not a PE or anything like that” (p#13) 

When trying to solve a more complicated case, the participant did not proceed in a linear 

fashion and rule out differentials one by one, instead, he was going back and forth 

between various differentials. He found it challenging to rule out any of the differentials 

and he was also coming up with more and more differentials as the history was unfolding. 
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“...so in his case, he has been on a long-haul flight, tick, I didn’t really ask it, but 

you could ask about hypercoagulable disorders, blood disorders [...] family 

history of blood clots, could have gone into whether he had a red, hot, swollen 

leg, anything like that, and each of these things adds another tick in terms of 

clinical suspicion, and we then use something called the Wells score if you want 

to formally then go on and decide whether or not we think it is likely to be a PE.” 

(p#13) 

Although he was aware of the relevant clinical decision rule that should be applied in 

this scenario, he failed to consider all the different elements of the decision rule, and 

only asked one question from the list. That may explain why he wasn’t able to 

confidently rule out the associated condition. 

“...that suddenly made the flowchart going down in my head completely re-

route” (p#13) 

He describes his diagnostic process as resembling a flow-chart, which implies that he 

continuously incorporates information into his diagnostic process. Towards the end of 

the consultation, as the patient rephrased a particular piece of information, the student 

reinterpreted the whole case in light of that information and changed his diagnostic 

conclusions. This showed that conflicting information made him change his hypothesis 

instead of ignoring incongruent information and sticking with the original hypothesis, 

which was observed in the case of penultimate students. 

5.4.1.3 Using physical examinations to guide diagnosis 

During most consultations, students used basic physical examinations to aid their 

diagnostic process. 

“... So because she was in pain at night, there is a few things that you need to 

look for in terms of leg injuries, so whether there has been any sort of 

compromised blood flow, because she says at night she did having this [...] pain, 

and that could mean a number of things, so I just wanted to know if there has 

been problems in terms of moving her knee, that’s why I asked her to do a few 

things, and only at one point she said ‘oh it’s painful’, but that’s because of the 

ligament tear, so after that I wasn’t really concerned that something is going 

wrong.” (p#14) 

“...I was feeling for the pulse as well, though there is the reading, I want to 

know whether it is a regular pulse or irregular” (p#14) 

“...So this is me listening to his respiratory rate, pretending to be feeling his 

pulse, because as soon as you tell someone that you are listening to their 

respiratory rate, it goes up or it goes down” (p#13) 
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The participants seemed confident in performing routine physical examinations. They 

seemed to know what they were looking for and how the examination results could 

contribute to their diagnostic process. They used physical examination in a diagnostic 

way to confirm their working diagnosis or to rule out serious differentials. When the 

students were performing physical examinations, they also seemed to be aware of the 

practicalities of the clinical skills. They show competency and awareness of how the 

examination should be performed in order to obtain valid results. They see these 

practical skills as part of the GP role. 

“...So I asked him if his pulse rate is usually quite high, because I was thinking 

please just be normal for him, because it’s a sign that he is really not very well if 

it’s that high, and then when I saw the number come out, which was 105, the first 

thing that is back to my head is pulmonary embolism, because it is one of the 

commonest things with it is that your pulse rate is really high and then I kind of 

went, no [name of the participant], because actually the whole history, it is a 

complicated one, the most complicated I have seen in six years to be honest, but 

it’s, that history still points me towards something a bit more infectious, and that 

would also make the heart rate quite high, usually quite infected by the time it 

starts to go up.” (p#13) 

The participants demonstrated being conscious of not judging examination results in 

isolation, but rather together with the history findings and the clinical presentation of 

the patient. This indicates the use of critical thinking and metacognitive strategies 

during the diagnostic process. 

5.4.1.4 Atypical symptom presentation and co-morbidity 

Final year participants showed awareness of atypical cases and the possibility of co-

morbidity. This shows a more advanced and realistic understanding of clinical 

presentations than in the case of fourth-year students. 

“... So those are symptoms that patients would get if their blood pressure was 

really really high, you get flashing of lights, dizziness, headache, but again 

some patients, they won’t have any symptoms, they could feel perfectly fine, 

but their blood pressure is really high, so I wasn’t surprised when he said 

everything no, I wasn’t surprised.” (p#14) 

“... in the past I have seen a patient who came in with malignant 

hypertensions and he didn’t have anything going on, and he was referred by 

his GP to go to A&E, and he, after that he, a day later he developed a stroke” 

(p#14) 

One of the students explained that having seen atypical cases in clinical practice means 

that now she can incorporate that into her diagnostic reasoning. She is aware that there 
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are often individual variations in symptoms relating to certain conditions and that simply 

the absence of a symptom typically associated with a condition does not mean the 

absence of the condition. This demonstrates a move away from the black and white 

thinking of less experienced medical students. 

“...so what my logic here was okay, if it was maybe a PE on top of an existing 

infection, maybe there is more than one thing going on...It’s me again probing 

about possibility of some super-added infection, something that there would be two 

things going on, I think that’s what I am trying to get my head around this year, 

you know if you ask a second year or third year, it’s very much they have 

pneumonia, whilst it could be that they have pneumonia and malaria or and PE, so 

trying to ask questions to really narrow it down, see if there are two things going 

on, or one thing going on” (p#13) 

The other student talked about considering the possibility of co-morbidity. He explained 

how earlier in their medical training, their thinking was characterised by considering one 

differential at a time, while during their final year of training they are starting to consider 

for the first time the possibility of co-morbidity. This implies a significant development 

in their diagnostic reasoning skills. 

5.4.1.5 Dealing with uncertainty 

Students experienced some level of stress and anxiety when they were faced with a case 

they could not solve. The participants used various strategies to cope with these 

uncertainties through the consultations, involving extensive documentation, safety 

netting and asking for help from the supervisor. 

“...as soon as I put my fingers on there [to feel the pulse], it was really fast and a 

long swear word was going through my head at that point, and I was thinking 

oh god, and then it felt like a very long time waiting for the number to come up 

on that screen actually.” (p#13) 

“...Hot and cold made me panic that he might have TB or some other weird 

travelling infection.” (p#13) 

“... with this patient I still haven’t homed my way down to a diagnosis, so all I know 

right now is, I don’t know what you have got, but you are really sick with it, and 

that’s not a nice place to be, and normally I could say, you have got this, and you 

are either sick or not, and I couldn’t do that this time.” (p#13) 

Being acutely unwell, the possibility of having a serious condition and being faced with 

diagnostic uncertainty all seemed to induce anxiety, panic or concern in the students. 

These responses to the scenarios suggest the presence of empathy, at times intensified by 

a perceived inability to help the patient. 
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“... I think the fact that I knew that he was a returning traveller quite scared 

me...I was just kind of thinking, please, just be a chest infection, don’t be one of 

these other things, because I wouldn’t be able to tell you what they were.” 

(p#13) 

“...Clutching on straws. Looking for travelling infections, thinking about things 

like neurocysticercosis that take over the brain, just all sorts of things that come 

with dizziness, hearing problems, visual problems...” (p#13) 

The anticipation of being unable to identify the patient’s problem induced fear in the 

student. Not having relevant experience or knowledge relating to the patient’s problems 

was anxiety inducing. His comments indicate a state of desperation while trying to come 

up with a diagnosis. These suggest that it is important for the student to be able to come 

up with a diagnosis during the consultation. 

“... At that point I was thinking, right, I don’t know what’s going on, so I need to 

at least document it thoroughly, say what I could see and what I couldn’t see, and 

then at least someone else can pick up...just to be safe” (p#13) 

When faced with uncertainty one participant found it useful to produce extensive patient 

notes, so that more experienced clinicians who will be managing the patient in the future 

can build on that information. 

“...ring your patient in two weeks’ time, so that’s one thing I know what GP 

does is continuity of care, so they would be like come back in a month or two or 

any point you feel unwell feel free to come in, stuff like that.” (p#14) 

The other participant highlighted the usefulness of the ‘continuity of care’ model of 

primary care which allows her to call back patients for check-ups or instruct them to 

come back when they feel unwell. This procedure helped her to overcome the 

difficulties of experiencing uncertainty in primary care. 

Researcher: “And anything you find challenging at this point in primary care? 

Student: Umm, challenging, I would say some uncertainty, like if you get really 

dodgy ECG and you are not really sure, so I think, but [...] so in that way I think 

even if it is challenging there is always a way out” 

Researcher: “Like a means to help you mean?” 

Student: “Yeah” 

Researcher: “So that’s how you deal with uncertainty? That you ask for help?” 

Student: “Yes, ask for help, yes, if you don’t know, just ask for help.” (p#14) 

“... That’s me thinking... he is unwell, he has got quite a high temperature, and 

again thinking right, time to call the GP in.” (p#13) 
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Finally, both participants found turning to their superiors for help as the ultimate life line 

when dealing with uncertainty in primary care. When they recognized that they are out 

of depth they did not hesitate to ask for help. Being able to admit readily that they are 

out of depth suggests the presence of a supportive learning environment. 

Researcher: “Do you generally discuss with the GPs their management?” 

Student: “Anything, well it depends, because she comes and goes, one of the ones 

I had last week comes in and he lets the patient leave and he sits with you for a 

few minutes and quizzes me, so if it was anything like ‘why are they doing that’, 

I’ll ask, so in her case I know we are going out for home visits afterwards, so we 

get a ten minute car journey after we have seen the patients, so in that ten 

minutes I can ask her. So I usually ask the same, things I can improve on, if there 

was anything that I should have asked or should have done differently, if there is 

anything that I doubt in management I can say, so I would say ‘how come that you 

have prescribed [drug name] or [drug name] or something like that, I can ask 

though it usually.” (p#13) 

Different GPs provide help and guidance in different ways during their clinical 

placements. While some provide immediate feedback, others leave it to the student to 

ask questions if they want at the end of the surgery. 

5.4.1.6 Content dependent management skills 

Generally, the participants seemed to be confident in managing patients’ problems in 

primary care, which is a marked improvement from their fourth-year consultations. 

“...usually by the time I get together the history, I know what they’ve got” 

(p#13) 

“...I was thinking right, I can do initial management fairly well, but what do 

you actually have? What’s the underlying process here? Is it bacterial? Is it 

viral? Because you are going to treat those very differently, so then I believe I 

checked his throat next, and then I check his sore throat to see if there is any 

exudates, just to see if there is any inclinations that there is something bacterial 

going on.” (p#13) 

“...it’s just when something like this comes in and it’s still vague but it’s fairly 

bad, that’s when it’s a little bit, well a lot more challenging for someone at my 

level I think.” (p#13) 

One participant was confident in his skills of identifying patients’ problem based on 

history and work out a management plan most of the time. However, at times not being 

able to pinpoint the exact underlying biomedical process and cause of the symptoms 

hindered his ability to work out the best route of management. He found cases that are 

both vague and severe to be the most challenging to diagnose and manage. 
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“... I don’t know malaria, because I never really, I never seen it, it’s not 

something we focused on, so could this be malaria, if it is, I was thinking, I have 

no idea how to manage it” (p#13) 

At times, students were faced with illnesses in primary care that they had no knowledge 

of. When the participant did not know how to approach such case with regards to 

management, she turned to her supervisor for assistance. This indicates that even in final 

year, there is a content dependency relating to management skills. 

“...I would have escalated it in another direction, I would have escalated I think 

maybe, probably should, yes give him some antibiotics, but probably I would 

investigate further today, rather than give him some antibiotics and come back 

next Monday, if it not works, so I find that he was sicker than that and that there 

wasn’t much leaning me towards a bacterial infection, but I think everyone will 

make that clinical judgement based on the experience they have had.” (p#13) 

“...I think I said later, could a chest X-ray be useful in any way, and I think she 

said maybe later down the line, so it seems as if, it comes down to the uncertainty 

in GP I guess, this patient, I would have escalated it in another direction” (p#13) 

“...because in the past I have seen a patient who came in with malignant 

hypertensions and he didn’t have anything going on, and he was referred by his 

GP to go to A&E, and he, after that he, a day later he developed a stroke...So I 

was a bit, that’s what I have seen, but obviously the doctor, he has seen a lot of 

other patients as well, so yeah.... Yeah, and [...] I don’t know how big of a 

problem this was until Dr [...] came in and he explained. But in the past, I had 

seen patient who had stroke because of high blood pressure, so I just wanted to 

be almost just on the safe side.” (p#14) 

The above extracts indicate that students and their supervisor can have very different 

ideas about what is the most suitable management plan for the patient. In these cases, 

both participants claimed that they would have gone with the more secure management 

option including referral for further investigations, while their supervisors suggested 

against it and decided to manage the patients without referrals and further investigations. 

Students themselves attribute this difference in judgement to their clinical experience. 

One student suggested that it was due to her supervisor having more clinical experience, 

while the other student suggested it was due to her supervisor having different clinical 

experience. The former suggests that it is the amount of clinical experience that matters, 

while the latter emphasizes the idiosyncratic nature of clinical experience and its 

influence on clinical judgement in face of uncertainty in primary care. It may also be due 

to students not having much experience with clinical uncertainty or having a lower risk 

tolerance than their supervisors. 
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5.4.1.7 Patient-doctor dynamics 

During the primary consultations, students were making metacognitive remarks about 

the psychological side of the consultations, analysing the patients’ behaviour and their 

reaction to those. 

“... me discussing that there was my way of getting him on the same page as 

me” (p#13) 

“... I started to think maybe he thought that I am waffling or moving around 

and not quite on path with him, so I tried to explain what my logic was while I 

was asking some of the questions” (p#13) 

“...I wanted to ask her, what do you want us to do for you at this point, because 

some patients do have an idea that they want the doctor to do so and so, so I 

thought of going with that approach, what can we do for you, instead of me listing 

down things that we want to do, but she is not interested.” (p#14) 

The students talked about the importance of achieving mutual understanding with the 

patient, and actively involving them in the selection of the management plan during 

consultations. One participant found it important to explain his line of reasoning for the 

patient in order to maintain the appearance of a competent clinician. The other participant 

suggested that patients often know what kind of management they want when they visit 

the practice, and asking explicitly about their expectations can contribute to patient-

centred care. 

“...he knew he was unwell, but I think subconsciously what was going on here 

was that he was looking, he was, talking in terms of psychotherapy...it was almost 

like a compliant, nervous child, looking for a nurturing parent to convince him 

that everything was okay, I wasn’t going to let myself slip into that nurturing 

parent role, I wanted to stick into a very adult conversation, and had to blink my 

ears and my vision a little bit at this point, because I could tell, that it was going 

to go down that route if a didn’t control it a little bit, and get the further 

necessary information beyond saying incorrectly, maybe it is heat exhaustion” 

(p#13) 

“...At that point I very much clocked that he was trying to, I felt that he was trying 

to convince me to convince him that he just had heat exhaustion, because he 

came up a few times and he kept saying “oh I was just getting overly hot”, and I 

was kind of mentally safeguarding myself from entering that path, because I 

knew there was something more going on based on the history, he has got a cough, 

all these things that don’t happen with a heat exhaustion, so at that point I was 

purposefully trying to tunnel vision myself past those comments” (p#13) 
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When dealing with a reassurance seeking patient, the student explained how he was 

consciously analysing the patient’s behaviour during the consultation and reacting to it 

accordingly. The patient was looking for reassurance, however, the history suggested that 

the possibility of a serious condition. The student experienced an urge to help the patient 

which suggests an automatic empathetic response. However, at the same time he was 

aware that reassuring the patient at this point would be premature. He therefore engaged 

in a behavioural coping strategy whereby he was focusing his attention on the computer 

screen. By directing his attention away from the patient, his coping strategy helped him to 

deal with the pressure of the situation. His reflections suggest conscious awareness of the 

psychological dynamics of the consultation. 

5.4.2 Training and preparedness for practice 

During the interviews, participants made comparative comments between their 

undergraduate training and their behaviour in the real clinical environment. They have 

highlighted some areas of clinical skills where they felt further training could be useful. 

Finally, their accounts suggest that while primary care placements tend to be quite 

heterogeneous based on the practice and their clinical supervisors, it is a speciality where 

they can practice a wide range of focused diagnostic consultations. 

5.4.2.1 Medical school protocol versus real practice 

Participants have highlighted various aspect of clinical practice that they perceive to be 

different in reality from what they are trained to do in medical school. 

“... So, usually, for like exams we do have a list of questions that we just ask, 

but of course this is not an exam, and this is like a continuity of care, so you 

don’t want to just bombard them with irrelevant questions, but just to know a 

bit about what she does in her life, you know, she feels stressed or not, based on 

the activities of her life, so that’s what I ask her those questions” (p#14) 

One of the participants explained how their approach to a real diagnostic consultation 

would be different from that of an examination scenario. Her account does not only 

suggest that she finds some of the questions she needs to ask during an exam irrelevant, 

but also that she would not ask all those questions in real life. She feels like during 

exams they are asking patients a large amount of potentially irrelevant questions in 

quick succession (i.e. “bombard them”). In real practice they tend to have a much less 

pressured approach. They tend to be more patient centred, showing empathy towards the 

patient and acknowledging that the patient may find a high number of questions in a 

short period of time overwhelming. She appeared to have a more holistic approach to 
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the consultation instead of focusing on the list of questions they are supposed to ask in 

exam situations. 

“... I was asking some of the questions, because things like allergies, drug history 

and the like are quite abrupt and quite tick boxy and I think is very off topic to 

what you were just describing, so I think a lot of GP consultations they don’t, I 

have noticed, they don’t ask that until they sign the prescription if they have an 

allergy, but I like to do that earlier because that is the way I have been trained 

and I feel like because it’s quite abrupt, I do like to talk to them about it and tell 

them why I am asking it” (p#13) 

The other participant talked about the perceived difference between the ways experienced 

GPs structure consultations and what he was trained to do in medical school. He found 

certain questions that they are trained to ask rather “tick boxy” and “abrupt”, which made 

him feel the need to explain the patient the reasoning behind asking those questions. 

However, instead of adopting the experienced GP’s approach that he observed in real 

practice, he decided to stick with the structure taught in medical school despite having to 

justify their questions. 

“... I throw that out in every consultation, because that is what we are trained to 

do in medical school, realistically I have never seen it, I never ever seen any of 

the qualified doctors approach the ideas, concerns and expectations, I still do 

because I still have time to, however, I don’t think I have ever seen it be of 

benefits thus far, 99% of patients will say, you are the doctor, or you are the 

medical student, but I thought it was worth a try.” (p#13) 

He was also pointing out that he does not see experts using the same questions during 

consultations that they are trained to ask in medical school. Nevertheless, the student was 

still asking those questions, even though he did not find them useful. He explained that he 

was asking these questions, only because he had the time to ask them. However, this 

suggests that once he will have more limited time in later years he may stop asking those 

questions. 

5.4.2.2 Preparedness for practice 

Participants felt that there were certain domains of knowledge and skills where they 

would require further training and practice. 

“... we are trained very much towards common things are common and what 

happens in the UK and little addendum with other weird and wonderful things 

that come with travellers” (p#13) 
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One participant pointed out that medical school prepares them for common illnesses and 

illnesses that are typical of the UK, but leaves them relatively unprepared for illnesses that 

are common in other regions. However, in general practice they do sometimes come 

across these rare illnesses which can be challenging for the students. 

“... there is a lot of skills that we are not very good at, I think respiratory rate is 

one that I can’t really do reliably, and it’s really obvious, looks a bit creepy when 

I try to do it, I stare at someone’s face and listen intensely and look at my 

watch...I don’t see doctors do it either, I think our profession seems to be moving 

away from those basic skills and handing them to nurses, which is great if you 

have already spent years doing those skills, but if you haven’t, it can be quite 

awkward. The rest of them, you pick it up, because you do do them, the 

respiratory is just the one that is just awkward to measure, because you really 

can’t tell someone what you are doing, or they will change it, they will become 

aware of their breathing and so it’s a weird one to work around.” (p#13) 

“... Something about being a GP as well, I am really bad at remembering what 

you are actually doing in terms of someone’s observations. I mean in hospital I 

don’t think twice, I mean I go like pulse, blood pressure, saturations; in GP it 

just doesn’t click for me, I think because GPs don’t do it. I never see a GP do 

blood pressure. And so things like that I have to consciously, so I am typing there 

and I am thinking, ‘what am I doing next, what am I doing next?’ – that’s the only 

part that really stumped the consultation for me that first bit in the examination, 

remembering exactly what I have to do in terms of the observations.” (p#13) 

One of the students also pointed out the importance of training medical students in basic 

clinical skills. He perceived a change in healthcare practice whereby some of the basic 

physical examinations are increasingly done by nurses instead of doctors. According to 

him, this change does not affect experienced doctors that are already in possession of 

those skills, however, can present a challenge for medical students. The student was also 

less confident in knowing what physical examinations they need to do in primary care, 

while he had no such problem in secondary care. From his account it seems that he 

doesn’t see experienced GPs perform certain physical examinations which makes him 

conclude none of the GPs are performing them. This demonstrated the power of 

observational learning and how observing the behaviour of real clinicians can conflict 

with his formal training. 

“...I think it was more like administration work, you know the note and things 

like that, and I don’t have the authority to do that” (p#14) 

“...I know generally what a sick-note is for, but what she wanted was fitness-

for-work, so I wasn’t really sure, how to go on with that” (p#14) 
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“...At this point I don’t know no what was going on, I really didn’t know, 

because I don’t have access to the hospital letters” (p#14) 

One student found it challenging to deal with the administrative duties of primary care 

work. She explained that during the placements they have limited access to various 

hospital resources, which prevents them from practicing certain administrative aspects 

of the primary care work. 

5.4.2.3 Primary care as training ground 

The student’s account suggests that primary care is an ideal setting to prepare her for 

her final exams. 

“... I really like it, and because I am having exams next month, and because this is 

my last rotation, it is quite good to have a nice wrap up, because you see a lot of 

things, you see heart stuff, kids, paediatrics, and then you see like bowel things, 

and things like that, cancer..., and the thing is you don’t know what’s coming in, 

so that’s quite, in a way that’s quite exciting as well, because you want to think so 

yeah, I want to say that it is good for exam practice because it is very focused, you 

don’t want to spend a lot of time, in hospital you have got half an hour for each 

patient, but here you don’t.” (p#14) 

The students pointed out that in primary care they see a wide range of patients, they 

need to perform a focused consultation under limited time, and there is an element of 

surprise with the consultations as they cannot anticipate what the next patient will 

present with. These features are similar to those simulated during final year exams and 

therefore provide a good preparation for that. 

“... in fourth year I just see them and I examine and I wouldn’t come up with 

the management, you are not, well you can come up with, but they don’t really 

expect you to do so.” (p#14) 

“... here you sit in for a week, you kind of learn how to do everything on the 

computer, things like that, then you get, you don’t get your own set of patients, 

but you get to take from the on-call GP, the patients, so I feel a bit of 

responsibility when I see them...you talk to the patient, examine, and then when 

you go to the doctor, you present how, you present like in detail, and then this is 

my diagnosis and this is what I want to do.” (p#14) 

The student described how their clinical placements in primary care were different in 

year 4 and year 5. In year 4, they had a passive role in the diagnostic process, they were 

not yet given much responsibility, and they were not expected to come up with a 

diagnosis or management plan for the patients they saw. Their only task involved 

history taking and examination of the patients. On the other hand, during their final year 
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placements, they take a much more active role and gain experience in the diagnostic 

process from start to finish. 

“... Depends on which GP, she does the management parts, one of the other ones 

makes me do all the management parts, which today I would have struggled with, 

with that patients, generally it is fine, so when I am with her, with this GP, 

generally, she would ask me a question or two and then she would do the 

management plan... so they are all a little bit different.” (p#13) 

During their clinical placements, different supervisors give them different level of 

responsibility in formulating management plans. There are ones who prompt the student to 

be actively involved in the management plan while others take over the leading role and 

make the management plan themselves. This suggest that students may be exposed to 

different levels of responsibility and practice during their clinical placements. 
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5.5 PHASE 3 – IPA FINDINGS 

Similarly to phase 1 and 2, reflective interviews were transcribed by the researcher then 

the transcripts were analysed using IPA process of Smith, Flowers, and Larkin (2009). 

The analysis of the reflective interviews revealed three superordinate themes and 

fourteen subthemes (See Table 8). The superordinate themes were (1) diagnostic 

reasoning, (2) strong consultation skills, (3) and patient-doctor dynamics. 

The first superordinate theme involved the participants’ perceptions of the diagnostic 

process in primary care, and their diagnostic strategies in primary care. The second 

theme described the interpersonal and communication skills of foundation trainees 

and their use of online resources to facilitate the consultations. Finally, the third 

theme described the complex patient-doctor dynamics in primary care consultations 

experienced by the trainees. 

Table 8: Themes based on the interviews with Foundation trainees 

Superordinate theme I – DIAGNOSTIC REASONING 

Theme I – 1. Preconceived ideas 

Theme I – 2. Decoding the patient’s story 

Theme I – 3. Driven by history, clinical presentation and clinical judgement 

Theme I – 4. Red flag questions in primary care 

Theme I – 5. Ordering diagnostic tests and test of treatment 

Theme I – 6. Dealing with uncertainty 

Theme I – 7. Management over diagnosis 

Theme I – 8. The role of experience 

Superordinate theme II – STRONG CONSULTATION SKILLS 

Theme II – 1. Using open-ended questions and active 

listening Theme II – 2. Using online resources 

Superordinate theme III –PATIENT-DOCTOR DYNAMICS 

Theme III – 1. Rapport building and empowering 

Theme III – 2. Shared decision making and negotiations 

Theme III – 3. Avoiding blame and frustrating patients 

Theme III – 4. GP role 
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5.5.1 Diagnostic reasoning 

The diagnostic approach of Foundation year participants was characterized by a greater 

level of reflection than in case of undergraduate students based on the present study. They 

showed more awareness of cognitive predispositions and metacognitive strategies to 

counteract those during diagnostic consultations. They paid attention to clarifications with 

regards to patient information. They used red-flag questions less frequently, based on their 

clinical judgement. They were confident in ordering diagnostic test, using the test of 

treatment, and thereby allowing the diagnostic process to take multiple follow-up 

consultations when necessary. They seemed to place a higher emphasize on managing 

patients over pinpointing the precise diagnosis of the patient. Finally, their accounts 

suggest that the lack of experience with an illness can hinder the diagnostic ability, while 

overfamiliarity can lead to superficial use of physical examinations. 

5.5.1.1 Preconceived ideas 

Before the start of the consultations, the participants were often aware of the presenting 

complaint of the patient they were about to see. 

“...Yeah, so you can see that on the note that they are coming in with back 

pain, that is the reason why they wanted the appointment. So, I think even 

before you start you sort of know that it is going to be probably just a bit of 

mechanical, ‘I have had an injury’ sciatica” (p#15) 

Seeing the presenting complaint often triggered automatic diagnostic ideas for the 

clinician even before seeing the patient face to face. This cognitive pattern was most 

typical of consultations where the patient was presenting with a symptom that is very 

common in primary care, such as back pain or a cough. 

“...patients often come in with a single problem and you often have a very 

preconceived idea about what their, what their final diagnosis is, um and it’s 

often a little bit, you have to remind yourself that yes it is your initial thought 

process, but when you don’t subsequently find it in your history and then in your 

examination, I think that is the most important part” (p#16) 

These initial thoughts were labelled as “preconceived ideas” by one of the participants. 

His choice of words suggests conscious awareness that these initial ideas are formed 

prematurely and based on limited information. His account suggests that using 

metacognition to override the initial urge to diagnose the patient based on the presenting 

complaint is an important part of the diagnostic process. The participant recognizes the 

importance of collecting supporting evidence through history taking and physical 
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examinations to test those initial, tentative ideas. This conscious awareness and the use 

of metacognition as a cognitive self-regulation technique can help prevent cognitive 

errors such as premature closure or confirmation bias. 

“...you have to sort of remove a preconceived idea, because often when someone 

says they have got really itchy, dry hands, my head automatically goes to, my 

God, is this the next scabies? Is this something that is going to be contagious? 

And then you just have to have a look at it and then you go, actually, it has been 

there for 8 months, it looks more like this and that, what’s the more plausible 

thing, he works, I mean he mentioned that he works as a driver, so he hasn’t got a 

risky occupation in particular to get something like scabies. And the most itchy 

parts were not where scabies normally affects, so normally, he has got itchiness 

on his palms of his hands, which looks more like a type of dermatitis, like a hand 

eczema to me” (p#16) 

In the above example he is describing how the initial diagnostic idea (i.e. scabies) is 

entering his mind automatically, without conscious effort which suggests that it is a non-

analytic cognitive process. However, as opposed to pattern recognition where the illness 

script is activated based on the clinical picture, here the automatic idea is based on a 

single symptom. He describes overriding this automatic though with his analytic 

reasoning, by considering onset, course, associated symptoms, symptom presentation and 

the presence of risk factors. Based on the information collected he decides whether the 

initial diagnosis or a differential diagnosis is more plausible. 

“...I think when someone initially says, I have got itchy hands, my first one is like, 

what’s the worst thing it’s going to be? And it tend to be how I work in general 

diagnosis, so what is the absolute worst thing it’s going to be, and then I work my 

way backwords” (p#16) 

“... I think when anyone comes in with a cough, you think oh they just got a 

simple virus and then it is just making sure that you have covered red flags” 

(p#15) 

There are two different approaches here with regards to their initial automatic diagnostic 

thoughts: one of the participants was automatically thinking of the worst-case scenario, 

while the other participant was thinking of the most common, benign differential related to 

the presenting complaint. Interestingly, this distinction between the two participants was 

present in all of their consultations, suggesting a persistent pattern, perhaps relating to 

personality traits. 

“...I have become more aware of it since doing this rotation, certainly in hospital 

medicine you can get very carried away with your preconceived idea and actually 

it’s, you can run with it sometimes and it doesn’t get picked up on 
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as quick as normal, but after you know being in general practice for a bit and 

seeing you know how the GPs consult, you know, having other GPs assess my 

consultation, it’s interesting to see what they see” (p#16) 

One of the participants also describes how dealing with ‘preconceived ideas’ can be 

influenced by the setting. According to him, it is easier to get carried away with 

preconceived ideas in hospital settings, but less so in general practice due to being 

assessed by other general practitioners in the practice. This explanation suggests that 

besides using metacognitive strategies, having a second opinion from more senior 

colleagues can be an effective cognitive de-biasing strategy. Based on his account, the 

supervising GPs in primary care setting offer their point of view, which can challenge 

the junior doctors’ preconceived ideas and thereby promote safer clinical practice. This 

highlights the importance of supervision and revision of consultations of junior doctors 

in order to avoid diagnostic errors. 

“... this was a new patient to me, I had no idea what he was coming in with, so 

could have been anything under the sun” (p#16) 

“...you look at past records, as best as you can and I try to do it at any placement 

that I am on, and there was nothing really on his record, he hasn’t been to the 

GP for about a year and a half, so it makes, in your mind you know, it’s 

probably, I guess if someone has not been there regularly, you in your mind you 

think it’s something acute that is bothering him, something that is new, that’s 

bothering him” (p#16) 

At times clinicians do not have access to the presenting complaint before seeing their 

patient face to face. However, even in those cases, the clinician may have access to 

previous patient notes which trigger automatic assumptions about the patients’ 

problems. In the example above one of the participant was making assumptions about 

the nature of the patient’s problems based on the previous patient records. He is also 

making use of semantic qualifiers, which is indicative of forward reasoning strategy. 

The formation of initial diagnostic ideas appears to be an automatic, general cognitive 

strategy to prepare for the consultation and it shows that the diagnostic process starts 

before even seeing the patient. 

5.5.1.2 Decoding the patient’s story 

It was clear from the interviews that when the patient shares their story with the 

clinician during the consultation, one of the first tasks of the clinician is to understand 
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clearly what the patient is trying to convey and to decide which pieces of information 

are relevant for the diagnostic process. 

“...it is difficult to try to pick apart what patients come in with, so they tend to 

come in with one problem that seems relatively straight forward, but they have 

got several other things that they want to tell you that you have to sort of pick out 

from them” (p#16) 

One participant talked about how patients often talk about several different issues when 

presenting their problem, and therefore de-coding the patient’s story can be a challenging 

part of the diagnostic process. In order to progress with the diagnostic process, the 

clinician first has to separate significant information from background noise in the 

patient’s account. 

“... It was when she said the words allergies, you have to ask what she actually 

means... I thought I knew but I think you always have to ask, because obviously 

different things mean different things to people” (p#15) 

“... I think really, what I felt for her was, she was quite, she said she was 

breathless and it is something that I have to, obviously I have to qualify it, 

because she was still sort of walking around, still doing her normal things, so I 

wasn’t really too worried. I think patients often say breathless when we don’t 

really mean that. So yeah, I think that’s why I had to ask her maybe a few more 

questions than I usually would.” (p#15) 

The above quotations show that the participant is consciously aware of the need to clarify 

what the patient means when talking about their problems and recognizes that patients 

may be using medical jargon incorrectly which could lead to misunderstanding between 

the patient and the doctor. The participant also stresses the importance of qualifying the 

patient’s symptoms. Qualifying symptoms is necessary for translating lay terms 

accurately to medical terminology which in turn leads to a more abstract representation of 

the patient’s problem. 

5.5.1.3 Driven by history, clinical presentation and clinical judgement 

One important feature of primary care consultations that was identified by the 

participants was that the diagnostic process is heavily reliant on history and clinical 

presentation. Participants also emphasized the use of clinical judgement as an essential 

part of the diagnostic process in primary care. Clinical judgements are decision at which 

the clinician arrives at based on various sources of information. 
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“... I am relying so much on my history and so much on, you know, how she is 

coming clinically” (p#16) 

Researcher: “And how do you find the diagnostic process in general practice?” 

Doctor: “Umm a lot of it is very history driven, so you don’t have all the routine 

[tests], you don’t have the tests that you might necessarily have in a hospital for 

example, so in a hospital you can do a blood test, you can do a chest X-ray, you 

can do everything very quickly, you can get the results back in an hour, and in 

general practice, someone comes in with a clinical problem, you have to listen to 

the history, examine them, yes you can order x, y and z, but they might take time 

to come back” (p#16) 

The participants point out that being dependent on history and clinical presentation is due 

to the limited resources in primary care setting. In a hospital setting, others diagnostic 

tools such as blood test and X-rays are readily available that can aid the diagnostic 

process. However, primary care clinicians need to make diagnostic decisions before the 

results from such tests could be obtained. This way the setting and the availability of 

resources influences the diagnostic approach of the clinician. 

“...your history is very important, probably more so, more important because 

you have got nothing else to rely on, you have nothing to go on ‘oh you saw so 

and so on you know a week ago, have you been better since then?’, you can’t 

really rely on a previous history, you really are seeing the patient from 

scratch” (p#16) 

The clinician is even more reliant on the history and clinical presentation when there is no 

previous patient record available. Here the participant explains how seeing a new patient 

like that means that the clinician has to starts with a clean slate without any previous 

information. In such consultations uncover all relevant information through the history 

taking is key. 

Researcher: “When you are exploring his pain symptoms, you know how medical 

school students often use the SOCRATES to know what to ask, do you think you 

still use those questions or not anymore?” 

Doctor: “I think it helps to know whether it is a dull pain or sharp pain, because 

that indicates whether it is nerve pain or not. I think because he said it was dull, 

but sometimes got a bit sharp, then you sort of know. I think I do ask sometimes if 

the pain is radiating anywhere else, but I usually just point and ask is it going 

here, or is it going there? Yeah, I think you do get out of it, because when you 

realize what is wrong, you don’t really need to stick to it. Yeah, I think you do it 

without realising it now.” (p#15) 

When exploring patients’ symptoms, medical students often relied on mnemonic 

devices such as the SOCRATES in order to aid the recall of all potentially relevant 

questions. As opposed to that approach, this foundation doctor explains how she 
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stopped using such mnemonic device without being consciously aware of it. She is not 

using the mnemonics device anymore, instead she is asking questions that she thinks are 

relevant for her diagnosis and is aware of the diagnostic implications of the answers to 

those questions. It shows flexibility of thinking and demonstrates a good understanding of 

the relevance of the questions used during history taking. 

“... I think that is the most important part, in all of medical specialities it is the 

most important part, so the history taking, examination findings, but more so in 

general practice, because it is what you heavily rely on is your clinical 

judgement in that situation.” (p#16) 

Researcher: “How do you usually rule out those very serious ones?” 

Doctor: “So, either it’s, either it’s various different tests that I order, or it’s 

like a clinical thing, so if I look at it and I just judge it to be, you know, 

something that is more minor” (p#16) 

“...I am a junior, I think the other GPs probably feel a bit more, because they 

have got more experience they probably know when someone is not unwell” 

(p#15) 

The participants suggested that primary care involves the use of clinical judgements more 

so than other speciality settings. Being more dependent on their clinical judgements 

implies more perceived uncertainty in the primary care setting compared to other 

specialities. The participant’s account suggests that clinical judgements in primary care 

are made based on three elements: information gathered through history, physical 

examination findings, and the clinical presentation of the patient. The latter involves 

decisions based on the general appearance of the patient which can in turn influence the 

clinician’s decision on whether to order further tests. As a judgement is based on physical 

appearance, it may be seen as a subjective element of the diagnostic process. It is 

suggested that having more clinical experience helps making more accurate judgements 

based on the patient’s appearance. 

Researcher: “And how do you find the diagnostic process in general practice?” 

Doctor: “... you rely a lot on your clinical judgement which is interesting, and I 

think it is the fun part of general practice.” 

Researcher: “It is the fun part?” 

Doctor: “Yeah, I think relying on your clinical judgement you know it makes 

you feel like a doctor.” (p#16) 

Based on the participant’s account, using clinical judgement is an elemental part of their 

professional identity. The participant states that being dependent on his own clinical 

judgement is a core skill that makes him “feel like a doctor”. Making clinical 
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judgements is a cognitive process that involves forming clinical opinions based on the 

available information. Such judgements are the basis of clinical decisions through which 

the clinicians select a certain route of action from the existing alternatives. Hence the 

judgement carries the responsibility of clinical actions that will determine patient 

management. Such responsibility is the exclusive right of qualified professionals, and 

hence liked closely to professional identity. 

“...but he just looked really well, so yeah I didn’t think it was anything 

serious” (p#15) 

“...if someone comes in with multiple different problem, my initial though is, you 

know, it’s normally nothing, if it’s, if it’s they are a young patient for example with 

a hundred different things wrong with them, it’s often nothing, it’s often their own 

sort of driven problems that they have created themselves and actually you then 

have to think about what’s the underlying cause for all of that, that’s it, it’s going 

back and reminding yourself that you might need to dig a bit deeper into 

understanding why a patient come in with a certain thing”(p#16) 

Making judgements based on the general appearance of the patients formed part of the 

diagnostic process during the consultations. However, making judgements based on 

clinical presentation can be subject to common cognitive errors, such as representativeness 

error whereby doctors may judge someone not to have a serious underlying condition 

when they appear healthy and well during the consultation. As clinical appearance can be 

misleading, such approach carries the risk of diagnostic errors. One way to avoid such 

representativeness bias is by using metacognitive strategies that can prevent the clinician 

from jumping to conclusions too soon. This is demonstrated by the participant in the 

second extract, where he explains the importance of consciously reminding himself of not 

to draw premature diagnostic conclusions. 

5.5.1.4 Red-flag questions in primary care 

Both participants talked about and demonstrated the use of red flag questions during the 

diagnostic consultations to rule out the most serious conditions. 

“... I think when anyone comes in with a cough, you think oh they just got a simple 

virus and then it is just making sure that you have covered red flags and that you 

know that they are going to be okay when they go home.” (p#15) 

“... I think with the shortness of breath I was, I was thinking there may be another 

cause, that is quite acute, and she has got a cough and I did check her legs to 

make sure that she doesn’t have any swelling or anything, and that’s why I asked 

her to come back if she is not getting any better, because it could be something 

else.” (p#15) 
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“... I was thinking like, obviously you want to rule out whether he has ruptured 

the membrane, because that would be the biggest thing” (p#15) 

“... it’s a very odd presentation, so you start thinking of all the weird and 

wonderful things, and certainly my initial consultation with her, I did a very long 

red flag history, I asked about red flags from the point of view of her stomach, 

from her oesophagus, weight loss, red flags with hoarse voice” (p#16) 

These extract show that both common and odd symptom presentations trigger the use of 

red flag questions. Their comments indicate that they find the use of these questions 

important for the diagnostic process. They are using expressions such as “making sure”, 

“I did check”, “want to rule out” and “certainly...I did a very long red flag history” which 

are all indicative of significance and emphasis. However, this attributed importance to red 

flag questions was only present in half of the consultations. In contrast to the comments 

above, later on in the interview both participants expressed that they do not find it always 

necessary to cover red flag questions. In the extracts below they offer two different 

explanations for this. 

Researcher: “Were you looking for anything that could be red flag in this 

case?” 

Doctor: “Do you know, I wasn’t very good at my red flags, I think I asked one red 

flag at the end. I think in GP you don’t. When I was at A&E I used to ask them 

all the time, you know, because you have to be safe, and I think really if he had 

problems with his bowels or weeing or he couldn’t feel his bum then he would 

have mentioned it. Yeah, I should have probably asked him. Because people 

always look at you like really strange when you are asking them those type of 

questions, like ‘it is not even related to my back’” (p#15) 

From this account it seems that while acknowledging the need to ask about red flag 

symptoms, the clinician fails to check them in an attempt to avoid an anticipated negative 

reaction from the patient. Her account also reflects that she thinks that patients would 

disclose these serious or worrying symptoms independently without having to be 

explicitly asked about it. She finds that the red flag questions here are too abrupt and 

patients would not understand why they are being asked those questions. She also 

emphasizes the importance of the setting again and how it influences her diagnostic 

approach. She is explaining how in an A&E setting the priority is to be safe and therefore 

she would ask every relevant red flag question irrespectively of the patient’s reaction. 

However, in primary care the patients’ negative reaction seems to act as a deterrent for 

asking intrusive questions. 
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Researcher: “How did you get to that question?” 

Doctor: “I think as I was looking at the leaflet, and I thought, actually, I have 

not asked him any red flags, which is why I just tacked one on at the end 

Researcher: And you have asked that one because?” 

Doctor: “I think that is the easiest one, I think when you ask people with back 

pain about their bowels they are like ‘why are you asking me about that?’, it is 

something personal, so yeah, but in A&E I did ask all of them, but it’s just, I 

think in GP you just, he is just not likely that he has got spinal cord compression, 

yeah” (p#15) 

The participant is again emphasizing the point that she would cover all the red flag 

questions in a hospital setting, but not in a primary care setting. When addressing red 

flags that are sensitive in nature, she is trying to minimize the patient’s anticipated 

discomfort by asking the least intrusive question from the red flag list. Her account 

suggests that it is the setting that has a direct influence on her diagnostic approach. Her 

account also suggests that those questions have a higher priority in A&E, where they 

should never be left out. In the extract below, the other participant offers a different 

explanation for not always covering red flag questions in primary care. 

Researcher: “In this consultation, were there any red flags that you need to 

check or that you were worried about?” 

Doctor: “No, not particularly, I didn’t, in fact I didn’t directly ask about red 

flags, um but I didn’t feel that that’s the way the history was going. And often 

patients are the first people to tell you if there is something serious going on, he 

came in saying ‘I have got hay fever and I have got this with my hands’. And this 

is two relatively straight forward diagnosis which is quite nice, but also if 

someone comes in with a really obscure symptom, or you know ‘I have had 

abdominal bloating for 8 months’, you start thinking oh maybe it’s something 

else, maybe we need to do a little bit more, maybe I need to ask a bit more, but for 

him, I didn’t feel the direct need to ask about red flags, because he knows, he 

knows what’s going on, you can see, he is actually partially treating himself 

anyway to some affect, so it’s more reassuring for me to then go right, let’s just 

optimize you as best as we canon your treatments that you need.” (p#16) 

According to his account, it is acceptable to leave out red flag questions when the 

unfolding history does not suggest the possibility of a serious condition. According to 

him, in consultations with simple, straightforward diagnosis, there is no need to go any 

further into possible red flag symptoms. On the other hand, if a patient presented with a 

red flag symptom to start with, that would require further investigations in that direction. 

He is also shares the opinion that patients would disclose serious symptoms without 

having to ask them. 
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5.5.1.5 Ordering diagnostic tests and test of treatment 

In cases where the history and clinical presentation do not provide sufficient 

information for the clinician to define the patient’s problem, they turn to ordering 

diagnostic tests to rule out further differentials. 

“... I asked every single red flag question last time, so this time it was more sort 

of right, you don’t have any red flags, I have run some blood tests to rule out 

the most severe things, if that’s normal then I’m not out of options, but it is 

pointing towards a psychogenic or anxiety driven problem rather than anything 

else” (p#16) 

“... you think of the worst and you hope for the best, and that’s the balance 

you play with in general practice. And I think, you know, doing those there is 

nothing much more, test wise nothing much more I want to add, we did a chest 

X-ray for her that was normal, the blood sample was normal, so you start 

thinking what’s going on, tell me a bit more” (p#16) 

Once the participant has exhausted the red flag history, he then moved onto ordering 

tests to rule out further serious differentials. He started with ruling out the most serious 

differentials and then moving down the ladder towards the less serious ones, with 

psychosomatic illnesses at the bottom of the list. He also talked about balancing serious 

and benign differentials in primary care. His account suggests that he is aware of the 

importance of thinking of and ruling out any serious differentials before being able to 

conclude a more benign diagnosis. 

Doctor: “... one was a urine test, which was a 24-hour urinary collection test, 

and one was a blood test...the urine test was a very specific test to look for any 

problems with his adrenal glands, because his blood pressure in the past was so 

poorly controlled that you start thinking about other causes for why the blood 

pressure is up, rather than just being an essential hypertension... so my initial, 

one of my differentials in my previous consultations was whether this was 

hypertension caused by something wrong with the adrenal glands, so like a 

Pheochromocytoma, or whether there was something wrong you know with his 

arteries, which is, he had an ultrasound scan before that as well which was 

normal, so we ruled our sort of the most common or obvious causes why you 

have really high blood pressure that is not controlled.” 

Researcher: “Okay, so given those test you can rule out” 

Doctor: “I can rule out, yes, that there is something wrong with his adrenal 

glands with confidence.” (p#16) 

Researcher: “Is there anything that is not supporting the hypothesis?” 

Doctor: “No, I don’t think, I mean everything just points towards it, just having 

negative results on everything, so his ECG is normal, his stats are normal, his 

bloods have been normal, his urine test have been normal, every, all sort of 

avenues that we normally go down are all normal, so you know it has to be 

something extremely rare that we haven’t picked up on, if we didn’t pick up on 

anything” (p#16) 
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In the above quotations the doctor is again talking about using various tests to rule out 

some of the most common causes for the presenting complaints. He keeps ordering 

various test until either a positive test result is found or the resources are exhausted. He 

uses negative test results as a reliable source of diagnostic information, however, he does 

not mention the discriminatory power of negative tests that may be relevant for his 

diagnostic decisions. On the other hand, he does vaguely refer to pre-test probabilities of 

diseases in primary care by acknowledging that there may be differentials with very low 

pre-test probability that could be missed in the diagnostic process. 

“... So yes, this was a patient that is well known to me, who I have seen three or 

four times in the past with poorly controlled blood pressure, and this was an 

appointment that I planned to see him. So I always tend to, when it is a planned 

appointment that I see, I tend to jump in with my hat on first and say right, this is 

what I want to talk about with you. Um and I think I try to give a patient the 

opportunity at the end to say ‘is there anything else that is going on, tell me, and 

then we can deal with that problem as well’. But if it is a pre-booked appointment 

with me, I tend to jump in with my idea first” (p#16) 

Once diagnostic tests are ordered, the diagnostic process may last long over several 

consultations and call-backs to the practice. Once the diagnostic process enters this phase, 

the nature of the consultations changes from exploratory discussions to planned, focused 

meetings. The participant described how these consultations tend to be more directed by 

the clinician’s diagnostic ideas in order to progress the diagnostic process, while the 

patient has a more passive role throughout the consultation. 

“...Yes, so I think it is important to follow up, especially in this sort of initial 

phase of having a diagnosis, a lot of time a treatment is not just therapeutic, 

it’s diagnostic. And you have to sort of use what you can get” (p#16) 

“...he responds to treatment now, so it suggests that it is the correct diagnosis” 

(p#16) 

“...I tend to go with the more minor thing first and also actually what is the 

easier thing to treat. If it’s, if it’s scabies for example, my treatment will have 

no effect on it, he is going to come back in two weeks. If my treatment has 

worked, it’s confirmed my diagnosis, so a little bit it’s let’s try what’s common 

first, common things being common, let’s treat that first” (p#16) 

The final stage of diagnostic testing is through the ‘test of treatment’. When there is 

sufficient evidence to form a management plan, but there is still uncertainty about the 

diagnosis itself, the effectiveness of the treatment can inform the clinician about the 
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correctness of the diagnosis. When using test of treatment, the participant is starting with 

treatment for the most ‘easy-to-treat’ differential which requires the least intrusive 

treatment. When the treatment is ineffective, the clinician anticipates that the patient will 

return for a follow-up appointment which in turn will refute the previous diagnosis. 

“...sometimes the GPs don’t know what is going on, and then really what they 

do is just ask them to come back, so just saying you know ‘we try that, if it 

doesn’t work, come back’” (p#15) 

“...it just seems like trial and error” (p#15) 

The other participant perceived the use of ‘test of treatment’ as a trial-and-error strategy. 

Her account suggests that clinicians in general practice are often faced with uncertainty 

about the diagnosis. In face of such uncertainties, clinicians may resort to testing the 

effectiveness of various treatments that could in turn inform them about the diagnosis. 

5.5.1.6 Dealing with uncertainty 

As shown above, diagnostic uncertainty is a characteristic feature of primary care 

practice and can be a challenging task for clinicians. 

“... you do get patients coming in with things that you have never seen, you 

never heard of before” (p#16) 

Researcher: “And when you see a case that you have never seen before, how do 

you approach that?” 

Doctor: “Umm, I think it is important to be inquisitive, I think it is important to 

have an open mind...using your consultation skills that you have learned and 

trying to ask nice, open-end questions to allow the patient to talk” (p#16) 

“... patients who come in with multiple different problems...obviously the 

diagnostic reasoning and sort of the lead up to it is challenging from that point of 

view. It’s usually complex patients with multiple problems that makes you question 

whether there is more than one thing going on, whether you can umbrella term 

them into one diagnosis, that’s the difficult part.” (p#16) 

Uncertainty in primary care partly stems from the element of unpredictability of the 

patient group. As the participants describe here, the clinicians can be faced with illnesses 

that they have no familiarity with. In those cases, being open minded and inquisitive is 

important according to the participant. Another challenge is when patients present with 

multiple problems. Such complex cases involving co-morbidities can also be 

diagnostically challenging for junior doctors. 
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“... I think it was a very stunted history I felt at the start, maybe I should have 

asked him more questions. It was [...] because he kept using terms like ‘I have got 

fluid in my ear’ or he felt like he had water in his ear, then he used the olive oil, 

went away, and now he was okay, and then he has suddenly woken up and he has 

blood on his pillow. But he doesn’t have any pains or anything like that. And then 

Dr [supervisor’s name] comes in and she is like ‘have you been using a cotton 

bud’ and he is like ‘yeah’. I think yeah, I think he had sort of said that to me, but I 

didn’t think that I have registered it.” (p#15) 

Above one of the participants was consulting a patient with a vague history and 

unfamiliar condition, which resulted in a stunted history. She did not have a clear sense of 

direction with the history and was not sure which pieces of information are most relevant 

for the diagnosis. Incomplete history in turn makes the diagnostic process challenging. 

Her strategy to resolve this was to turn to her supervisor, who offered a fresh perspective 

on the case and immediately directed the junior doctor towards the key information in the 

history. The participant admits that she did not pay adequate attention to that piece of 

information while taking history. 

“... I didn’t think it was anything serious, it’s just when you are not sure I 

always get Dr [supervisor’s name] to look.” (p#15) 

“... So, I should have told him to come back, I didn’t, I asked to speak to one of 

the other GPs, because obviously we review all the patients who enter the clinic 

just to make sure we have not missed anything, and the advice was to call him 

back for another blood test in a week after changing the dose of his blood 

pressure tablets, so I phoned him up and he was fine with that, he understood.” 

(p#16) 

Turning to the supervisors for a second opinion was one of the main strategies to deal 

with diagnostic uncertainty in general practice. Both participants confirmed that they 

revise all cases with more experienced colleagues in the practice, even the less serious 

cases, in order to ensure safe practice. When the supervisor pointed out a mistake in the 

management plan for one of the patients, the participant immediately followed-up the 

patient with the necessary modifications of their care plan. The supervisor’s correction 

of the participant’s mistake did not seem to trigger any negative emotions, such as a 

sense of failure or incompetence, which suggests a supportive, positive learning 

environment. 

“... sometimes the GPs don’t know what is going on, and then really what they 

do is just ask them to come back...and that’s what I quite like in primary care to 

just ask them to come back.” (p#15) 
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Doctor to patient:“...if things change in the meantime, or you notice that it 

was becoming hoarse or, anything, come back and see us straight away just in 

case we need to have another think about things” (p#16) 

Another strategy to deal with uncertainty was the use of safety netting tactics. Asking the 

patient to come back in case their condition does not improve or gets worse was an 

essential part of the observed primary care consultations. One of the participants stresses 

the importance of safety netting due to the level of uncertainty in primary care practice. 

Having the opportunity to routinely use safety netting seemed to be reassuring for one of 

the participants, and perhaps counterbalances the inherent uncertainty. 

Researcher: “So your diagnosis was that she has got a virus?” 

Doctor: “Yeah, that she has got a viral upper respiratory chest infection.” 

Researcher: “And that she has another infection on top of that?” 

Doctor: “That’s the thing that you always worry that when someone gets a 

virus, especially when she was short of breath, to make sure that she is not 

getting a bacterial infection, because she is so rundown. But I didn’t really 

think so, but because she had that feeling of shorts of breath, just wanted to 

make sure that I covered her.” (p#15) 

Finally, another strategy to deal with uncertainty was to choose a management option 

that is suited for the possibility of the more serious differential in mind. Here, the 

participant was faced with a symptom that could have been understood as an indication 

for one cause, while the rest of the history suggested a different cause. The participant 

decided to deal with this contradiction by treating the more serious differential which for 

her was perceived as the safer option. 

5.5.1.7 Management over diagnosis 

Another theme that emerged from the data was that coming up with a management plan 

for the patients is given more importance than knowing the exact diagnosis in primary 

care. 

“... Yeah, I think quite a lot of the time, when you are a medical student, you are 

always focused on what the diagnosis is, but when you get into practice it is 

really not what’s important. I think you just need to be able to do your part.” 

(p#15) 

One participant pointed out that there is a distinction between the diagnostic approach of 

medical students and junior doctor: while medical students tend to be focused heavily 

on trying to identify a diagnosis, junior doctors realize that the most important part of 

the consultation is to come up with a management plan, even in the absence of a 
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diagnosis. Her comment suggest that she perceives triaging as one of her main roles in 

primary care by ensuring referrals to more specialised care when necessary. 

“... sometimes the GPs don’t know what is going on, and then really what they do is 

just ask them to come back, so just saying you know ‘we try that, if it doesn’t work, 

come back’ and then I always hear people complain like, my friend has seen a doctor 

and it just seems like trial and error, and I was like ‘well, yeah, that’s what it is’. 

And yet people think like that GPs know everything, and really they are just, they 

are just triaging, yeah” (p#15) 

“... I think, we don’t always make a diagnosis, like most times I don’t make a 

diagnosis, it’s more just about knowing where to go next, I had the lady with the 

bleeding and changed bowel habit and you just know that’s the two-week-rule and 

that, I don’t think, I think in that case I don’t really know what is going on, but you 

just know where you have got to refer to.” (p#15) 

One participant explained that a diagnosis is often not reached at primary care level even 

after exhausting all diagnostic resources. Her perception is that people sometimes have 

unrealistic expectations of the diagnostic process in primary care. According to her 

experience, people often expect certainty in primary care and can express dissatisfaction 

when those expectations are challenged. She is aware that primary care professionals are 

often faced with uncertainty during the diagnostic process, and it is more common not to 

make a diagnosis, but resort to ‘trial and error’ approach or refer patients to further 

investigations or specialist care. 

“...And it doesn’t really matter what the diagnosis is, because usually the 

management is the same for a lot of things.” (p#15) 

“... Yeah. Like back pain, knee pain, leg pain, and it’s all the same thing, it’s 

just, we have to wait until it’s been going on for six weeks, then refer them to 

physiotherapy. And that usually does help.” (p#15) 

She also pointed out that many conditions are treated the same way regardless of the 

exact diagnosis. This apparent uncertainty about what exactly is wrong with the patient 

does not seem to bother her as long as she knows where to refer them next. In the 

examples above, various syndromes are grouped together under the same category that 

require the same management. In these cases, knowing the exact diagnosis is not the 

priority, the emphasis is on the management. 
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5.5.1.8 The role of experience 

Previous experience influenced the way participants approached various diagnostic 

problems. The lack of relevant experience tended to hinder the diagnostic process as it 

made it difficult for participants to identify the key diagnostic information from the 

history. Having the opportunity to gain clinical experience was seen as one of the most 

helpful factors to aid their diagnostic skills. While having relevant clinical experience 

can aid the diagnostic process, at times high level of perceived familiarity with the 

condition can also lead to a more superficial use of physical examinations. 

“...It was really difficult actually, because I just, I didn’t really know why he 

had blood in his ear if I am honest which is why I did ask Dr [Supervisor’s name] 

to look... I think it was that I haven’t really seen many trauma ears, you know 

with people like sticking things in, I have seen quite a few infected ears, but not 

this.” (p#15) 

Researcher: “...she [Supervisor] came over, and then she looked into his ears 

again and then she said it was probably trauma.” 

Doctor: “Trauma. And it totally makes sense, because I did notice that the other 

ear was red as well which means that would make sense that he just putting 

cotton buds in there.” (p#15) 

Lack of experience with a particular condition can make the consultation challenging 

even during the Foundation years. The abstract above illustrated when participant found 

the diagnostic process very challenging as she was faced with a case she had no previous 

experience with. She failed to recognize the key information in the patient history which 

prevented her from reaching a diagnosis. To address her difficulties, she turned to her 

supervisor, who immediately drew her attention to the significant piece of information in 

the history. The supervisor’s guidance gave salience to information that has been ignored 

before, made her re-interpreting the signs and symptoms, and understand the diagnosis. 

This demonstrates that having the lack of experience makes it difficult focus on the 

relevant pieces of information which in turn hinders diagnosis. 

Researcher: “So what was it that helped you?” 

Doctor: “So it’s the experience, just seeing the amount of patients I have seen, 

being allowed to be on your own a little bit, and being allowed to take a chance, 

obviously not taking any risks with patients, but being allowed to sort of head your 

money on something and then saying ‘right, this is the most plausible thing 

going on, let’s try this management first’, and it’s just a lot of supervisors are 

very encouraging, very open, and allowing me to do that and I think that is the one 

thing that helped me a lot through my training.” (p#16) 
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The participant explains that besides seeing many patients, it was the opportunity to be 

allowed to take responsibility and practice the leading role in the consultation that was 

most helpful in developing his management skills. There is emphasis on the active 

feature of the learning, that actual doing and not merely observing, which is seen as the 

key in developing management skills. At the same time, he acknowledges the 

importance of patient safety while they are learning to manage patients. 

“...Again, with problems that are straight forward, I like to think that I have got 

good management skills, and certainly I have done a lot of placements in the 

past that were all very acute hospital medicine type placements where I was 

often managing patients who were a lot more unwell than the patients that I see 

in come in to general practice. So, you know, I did A&E placement where you 

have got patients who are dying in front of you, and you have got, I have done a 

surgical placement where I have had to manage really acutely unwell surgical 

patients a lot of time on my own, so I feel my managements this year certainly 

has become quite good, obviously there is a lot more things that you can learn, a 

lot more things to see, but I think I am much more comfortable managing 

patients now than when I was in F1, and certainly when I was a medical 

student when you are a bit like a rabbit in the headlights, you are not really 

sure what you are doing. (p#16) 

Experience with managing patients during their clinical placements helped improve the 

management skills of the participant. Managing acutely unwell patients in hospital 

settings increased his sense of competence in dealing with patients who present with less 

serious conditions in primary care. Towards the end of his Foundation training he felt 

confident in managing patients with straightforward problems and he felt more confident 

than he did at the beginning of his postgraduate training. He also pointed out that his 

management skills were much weaker as a medical student and he felt like a “rabbit in 

the headlights”. This suggests that as a medical student, he didn’t feel competent in 

management. 

Doctor: “He worried about having renal colic.” 

Researcher: “Do you think there was any risk of that?” 

Doctor: “No, I have seen people with renal colic and then they are in 

excruciating amount of pain, and he is just not, and he says it’s worth when 

lifting, when you get renal colic you just sore there all the time.” (p#15) 

“...because I am a junior, I think the other GPs probably feel a bit more, 

because they have got more experience they probably know when someone is 

not unwell.” (p#15) 

Having previous clinical experience relevant to the consultation could influence their 

diagnostic approach in various ways. In the first extract the participant was relying on 



198 

 

previous experience of symptom presentation as a diagnostic tool to rule out a 

differential. In the second quotation, the participant explained how experience can help 

clinical judgement. She feels that experienced general practitioners are better at judging 

the seriousness of a patient’s clinical presentation than junior doctors. 

Researcher: “Did you have a look at his leg”? 

Doctor: “No I didn’t. If I am honest, a rash is a rash. And I knew it was getting 

better. But yeah, if I was a student, I probably would have looked at it. I think 

we just become a bit complacent.” (p#15) 

“... So I checked her pulse, her SATS, umm what else did I check, I listened to 

her chest, and did her temperature, should have done a blood pressure, but I 

didn’t, but I expect it would have been fine, she is not fainting or anything.” 

(p#16) 

Even though experience is necessary for developing clinical competence, at times having 

a lot of experience with certain conditions could also have a negative effect on the 

diagnostic process. The extracts above show the participant’s reaction when dealing with 

the most common patient complaints. The participants seem to be less throughout with 

her examinations relating to common symptoms. She admits that as a junior doctor she is 

becoming more “complacent” with her examinations while as medical students they 

would make sure to do all checks. Her use of the word complacent suggests both a sense 

of confidence and awareness that it may not be the best route. 

5.5.2 Strong consultation skills 

Both participants emphasized the importance of allowing space for the patients to freely 

talk about their problems. They explored patients’ concerns and understanding of their 

problems in order to guide the consultation and achieve mutual understanding. 

Participants also relied on the use of online resources to confirm their diagnosis and to 

help communicate that diagnosis to the patients. 

5.5.2.1 Using open-ended questions and active listening 

Both participants emphasized the value of using open-ended questions throughout the 

consultations. 

“...you need to allow the golden minute, it’s when patients come in and you ask a 

general open question, so ‘Hello, how can I help?’ or ‘What can we do today?’ 

and then you let the patient talk for the first minute, and often all the important 

bits of the history come out in the first minute, so you get the general idea of 

where you need to go with the history, and then you can ask more narrowing, 

more focused questions.” (p#16) 
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“... I didn’t want to get to too many closed questions too quickly, because I think 

already when he started like he has got pain when lifting something and it’s 

worse when he is moving, like pretty much you are already there [knowing the 

diagnosis], but you kind of have to give him the chance to tell you everything, 

because I feel like if they don’t get the chance to say everything they need to they 

haven’t really been to the doctors, no one properly listened.” 

( p # 1 5 )   

According to their accounts, asking open-ended questions and letting the patient talk at 

the beginning of the consultation have both diagnostic and psychological functions. In 

the first extract the doctor is explaining how starting the consultation with an open-

ended question allows patients to disclose key information. In the second extract the 

doctor is talking about the psychological effect of letting the patient talk. This reflects 

her patient-centred approach and that for her making a diagnosis is not always the sole 

purpose of a primary care consultation. She acknowledged that being listened to can 

benefit the patient and that listening is important even when the patient is disclosing 

information that is not necessarily diagnostically relevant or when the clinician has 

already made up her mind about the diagnosis. 

“... I think it is useful to know where they are, because if they are like here, and 

you are going at something like, so if he said something like ‘oh I think it is 

cancer’ or ‘I think I have a spinal cord injury’ then you would be like, okay, I 

need to get him down to here, whereas if he says ‘oh I think it is just a muscle 

injury’ then you would be like ‘yeah actually I kind of feel the same’. I think if you 

don’t know where they are, it is really difficult to like scope how much time you 

will need to spend doing it, yeah.” (p#15) 

“... So I think it’s just, with sciatica, I always make sure I explain fully and I 

explain that why we don’t scan and why we just give like analgesia, because it 

doesn’t affect any management, so it’s really important, people always have big 

expectations about their back pain.” (p#15) 

“... looking back at it, he has heard it, he understood I think, and then he is now 

trying to find his own solutions, so then now he is saying ‘oh I have got my 

brother also said, how about stronger antihistamine’, and I think he is now, he 

almost had to adjust his own thinking process, trying to bring him to my level of 

thinking, or my level of understanding of what needs to actually be done.” 

( p # 1 6 )   

During the consultations, participants spent time exploring their patients’ ideas, concerns 

and expectations relating to their problems. The participants explained that probing the 

patient’s understanding of their own problem is important. They point out that exploring 

the patient’s ideas can help the clinician understand how to approach the diagnostic 

conversation with the patient. They recognized the importance of achieving a 
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mutual understanding with the patient about the diagnosis as well as about choosing the 

most suitable management option. They explain that when patients have pre-determined 

ideas regarding the management they need, it is the clinician’s role to explain the 

reasoning process for choosing or not choosing certain management options. By 

verbalizing the reasoning process behind their management plan, they make the 

consultation more transparent for the patient which can help addressing the patient’s 

worries. 

5.5.2.2 Using online resources 

Using online resources was a central part of the observed primary care consultations. 

“... I used GP notebook, and I used DermNZ which is the dermatology website 

which has every single sort of dermatological problem in the world, and it will 

show you photos of what it might look like, and what treatment it recommends, 

and a lot of photos matched what his hands looked like.” (p#16) 

One participant was using online resources specialized for primary care practice in order 

to help him with the classification and identification of problems and symptoms during 

the consultations. Having access to these resources helps the clinician to diagnose 

illnesses where diagnosis relies on visual symptoms. 

Researcher: “So you looked it up during the consultation?” 

Doctor: “Yeah, yeah, yeah, yes, so I think, I think, you know, you are not in an 

exam, you are not relying on everything, and sometimes you do forget things, and 

you are still training, and I think it is important to check, certainly I have done 

that in all of my placements, when I have not been sure of something, or I just 

wanted to look up something, or look up a dose or you know, it’s making sure 

that you are safe, I think that’s making sure that you’re more happy with your 

diagnosis , and certainly his hands looked exactly like what a hands dermatitis 

looked like on the dermatology website. ” (p#16) 

Having access to online resources during real consultations makes it different from exam 

scenarios where the examinee has to rely on their memory. The participant acknowledges 

the limitations of his own medical knowledge and explains that accessing online 

information promotes safe practice by counterbalancing their knowledge gaps. By 

allowing access to medical information, the use of websites can reduce the cognitive load 

in the consultation which means more cognitive resources remain for dealing with other 

parts of the consultation such as coming up with the most suitable management plans. 

Doctor: “I have readily available resources, and I tend to open them up all before 

my consultation starts, and it’s also quite nice for the patients sometimes, 
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sometimes when you try to tell them a diagnosis then the patient doesn’t want to 

hear it, or they are like ‘oh no, I think it’s something else’, you often show them a 

photo, and say ‘this is what it looks like’ and they go ‘oh it does look a bit like that’ 

and you go, and it’s often a bit more reassuring, because then you can say ‘well, 

this is what it looks like’ and you tell them ‘don’t read this, don’t read Wikipedia, 

just read here, here is an information leaflet from Patient.co.uk or from you know, 

DermNZ, go away and read it, and you’ll understand more about your diagnosis’. 

So you, again, it goes back to patient education, actually getting a patient to accept 

the diagnosis, even if it’s something they don’t want to hear, it’s getting them to 

accept it, and for him it’s not a serious diagnosis, it’s very common, but it’s to 

understand, yeah.” 

Researcher: “So it’s useful to have those [websites]?” 

Doctor: “Very useful. Very very useful, yeah yeah, I think it makes, it makes my 

workload easier for sure and I think you know, any, in sort of the age of internet 

and computers I think, if you have got the resources use it, why not.” (p#16) 

Another benefit of using informative websites during consultations is that they can help 

patients accept and come to terms with their diagnosis. The websites act as additional aid 

in both convincing and reassuring the patients. Websites can also assist as evidence for 

the clinician’s diagnosis and demonstrate for the patient that the clinician’s diagnosis is 

correct. The participant stressed the importance of discouraging the use of general search 

engines such as Wikipedia for patients in favour of more reliable online resources. 

Furthermore, he claims making use of these information technology resources reduces 

his workload. 

Doctor: “...So it’s sort of showing the patient that I have not just made this up, this 

is what I think is going on and this is a very real physical symptom that accounts for 

how you are feeling psychologically. And she obviously responded, she was going 

like ‘oh yeah, that is exactly how I am feeling’ I think she is again realizing that this 

is more and more to do with her anxiety than anything else” Researcher: “Do you 

find that it is helpful to show them?” 

Doctor: “Yeah, very helpful, honestly it is the most helpful thing you can do... I 

think some patients just need a bit more reassurance than others...” (p#16) 

“... it becomes a bit more real when it’s not just you’re saying it, but the 

computer with all the world of information is saying it to them as well.” (p#16) 

Using medical websites can act as a validation that the clinician’s diagnosis is real and 

valid. The website seems to take on the role of an impartial ‘third person’ in the 

consultation and can reassure patients while also aiding patient education by providing 

visual representation of their problems. 

“...Um, I know, I missed, he said initially 158, but then I had to ask him again, 

because I wrote down 150, and that is probably because I am focused on the 

computer a little bit too much there to be honest. And again, that’s because I 

http://patient.co.uk/
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have got my own pre-conceived thing that I want to write on the computer or 

what I want to demonstrate that I have done in the past.” (p#16) 

Although using a computer can facilitate various aspects of the consultation, focusing 

on the computer screen too much may result in missing information from the patient’s 

history. This highlights the importance of teaching medical students the balance of 

using online resources during primary care consultations. 

5.5.3 Patient-doctor dynamics 

The participants’ perceptions on patient and doctor relationships resembled a dynamic 

power-play. There were three side of the dynamics that appeared in the consultations: (1) 

rapport building and empowering patients; (2) shared decision making; (3) and finally the 

doctor can appear as a subordinate figure in the consultations, when they are afraid to 

upset or frustrate patients, or when they are consciously trying to prevent being blamed 

for possible diagnostic errors. 

5.5.3.1 Rapport building and empowering 

The first element of the doctor-patient dynamics was the doctor building rapport with 

the patient in order to facilitate the consultations. 

“...it’s patients coming in and once they begin to trust you, once they begin to 

see that you kind of know what you are talking about, they start throwing 

other bits and pieces at you to see how you respond to that and that’s I think 

what he is doing.” (p#16) 

One participant explained how demonstrating clinical competent can help building 

rapport with the patients, which in turn encourages patients to disclose more 

information about their problems. 

“... I think I am trying to encourage him, telling him that he is actually going in 

the right direction, because he is a very anxious guy” (p#16) 

“... So I tend to have to tell him to take deep breaths in and out, try to close his eyes, 

try to relax, I try to avoid telling him the reading unless it’s a very good reading, and 

then I say ‘that’s excellent, keep going, we’ll do it one more time’, and it is trying to 

encourage the patient to actually calm down a little bit, because often blood 

pressure is driven by us, more than anything else.” (p#16) 

Providing encouragement and reassurance for the patient can not only help rapport 

building, but it can also facilitate the diagnostic process by obtaining more reliable 
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physical examination results. In the above examples, the participant was continuously 

reassuring the patient during the physical examinations in order to make sure that the 

patient remained calm. The doctor acknowledged the personality traits of the patient 

(i.e. “anxious guy”) and tailored his consultation style accordingly. 

“...As much as it is good to have continuity with one patient, and for one patient 

to see the same doctor again and again, you don’t want to develop a reliance at 

the same time...I had patients like that in the past that come in with a lot of mental 

health problems, who you see three, four times, they sort of develop a reliance 

on you, and actually you have to then say I will see you now in six weeks’ time 

rather than next week. And you have to sort of, he has to sort of begin to take 

charge of your own health a little bit as well.” (p#16) 

“...Yes, so that’s from ‘Time To Talk’, which is a counselling, self-referral type 

program, and also I don’t refer patients directly, especially if the patient is very 

understanding and they are educated and they seem to know what they are doing, I 

tend to put the onus on them to do it, because it will be more effective if they self-

refer, because then that’s their way of admitting to themselves that there is 

something going on and I need more help, rather than me saying, I am going to 

refer you and then they are going ‘oh, the doctor is referring me’, so let them do it 

rather than us.” (p#16) 

While building rapport with patients is an important part of the consultations, the 

participant acknowledged that patients can develop an undue reliance on their clinician. 

Empowering the patients and encouraging them to take initiative and control over their 

own healthcare regime may help to counteract the reliance that can develop after repeated 

consultations with the same clinician. Taking ownership of their problem can also be 

helpful in the management of certain mental health related conditions. 

5.5.3.2 Shared decision making and negotiations 

It has been clear from the consultations that the doctor is not perceived as an 

unquestionable authority figure. The consultations are interactive and involve frequent 

negotiations between the doctor and the patient. 

“...it became a bit of a generational thing actually, a lot of patients now come 

in knowing what they want, with an agenda, knowing exactly what diagnosis 

they think they have, um, and to be honest, you have to take that into account” 

(p#16) 

“...it’s only patients who are in their 90s that come in and go ‘you are the 

doctor, you tell me what you think is wrong’, and if you tell them, whatever you 

say is gospel, you know, and nowadays it’s not the case, nowadays patients 

come in with fixed ideas of what they think is going on...she came in saying ‘I 

have a chest infection’, that’s what in her first consultation she was saying, I say 

‘okay, what makes you think you have a chest infection?’, and then you take 
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her through the whole history and actually there is nothing in the history that says 

she has got a chest infection, nothing that I have found on examination, so went 

‘right, I don’t think it is a chest infection’ so and then they go ‘oh, okay’, they go 

away, they think about the next thing, they come back,’ could it be this?’, ‘could it 

be that?’, and it’s a never ending cycle until you get to the bottom of it and then 

you’re happy, both you and the patient are happy.” (p#16) 

“... Yes, so when patients come in, in generally when they, as they were excellent 

patients they have done a lot of reading about it, because all information is on 

Wikipedia, and easily accessible, they often read things and they think they are 

available to them ... so it becomes a bit of an added layer to go ‘right, now I 

need to discuss this, and now I need to explain why you can’t have this’, and 

you almost have to go a bit negative in the consultation which is not what 

patients want to hear, but it is often what you need to do to try and bring patients 

back to what you actually, what is realistic and what you can do.... It’s 

something that you see more and more in general practice unfortunately.” 

(p#16) 

The participant explained that only elderly patients perceive doctors as indisputable 

experts with unquestionable knowledge nowadays. Most of the patients they are seeing 

today come in equipped with some knowledge or opinion about their own symptoms, 

diagnosis and management. They often have fixed ideas about what is wrong with them 

and how it should be addressed. Therefore, consultations are spent negotiating these 

views and the clinician has an added responsibility to explain and justify their clinical 

decisions. 

“... So a lot of it is trying to convince the patient that we are doing the right 

thing for them, but also allowing the patients sort of a bit of space to sort of 

process it themselves.” (p#16) 

“...So yeah, it’s another complexity actually in general practice that you have to 

then sell the product, you have to then tell them exactly why you are giving them 

that and how to use it and rational for trying it again, so I think that’s, I think 

that was his problem.” (p#16) 

“... Yeah, so your opinion has to be backed up by facts I think, and I think you 

know it’s all very well to have an opinion, but if the patient doesn’t believe your 

opinion, they are not going to respond, so you need to convince them that your 

opinion is correct.” (p#16) 

The participant also felt that in primary care a lot of time is spent trying to convince 

patients that the doctors have their best interest at heart. Instead of accepting doctors’ 

advice without hesitation, patients now question doctors’ intentions and actions, which 

further complicates that patient-doctor dynamics. He also emphasized that patients are 

more likely to respond to treatments when they believe their clinician. This suggests 



205 

 

that building trust and rapport with the patients is important in order to achieve better 

management outcomes. 

Researcher: “Do you generally give the patients options of treatments or do you 

choose them the best one?” 

Doctor: “You, so you’ve got, I think you have got the ‘patient hat’ and you’ve got 

the ‘clinician hat’ I think you have got, you know, you have got your own idea, 

what you ideally want to give, and then the patient might come in and say, 

actually, no, I don’t want that medication, I don’t want that at all, and you have 

to have a rethink. So I think a lot of it is, especially in this country, a lot of it is 

negotiating with the patient what treatment they want to do, and that’s certainly 

the drive that we had when I was training in medical school, it’s very much, you 

need to be patient centred in your approach, you need to work with the patient 

rather than you are doctor, that’s patient, you have to listen, you very much work 

together, trying to get a diagnosis and a solution for their problem.” (p#16) 

The participant acknowledged the importance of actively engaging patients in the 

selection of management plans. He explains that choosing a management plan is not 

entirely dependent on the clinician, as patients may prefer a different management 

option and in order to comply with patient centred approach clinicians need to work 

together with the patients. 

5.5.3.3 Avoiding blame and frustrating patients 

As accountability for diagnostic mistakes is on the rise, another side of the patient-doctor 

dynamics was doctors trying to avoid blame from the patients in case something goes 

wrong in the diagnostic process. 

“... I think if I have seen his eardrum and it looked fine and wasn’t any sign of 

perforation, I would have been like ‘okay, I just leave it like this’, you know, but 

because I couldn’t see it, that’s why I wanted Dr [Supervisor’s name] to come in. 

Because actually when you think of your hearing, you can’t really take any risks. 

And I think patients would have particularly blamed you later if you didn’t warn 

them, that if they [...] they could have lost their hearing” (p#15) 

“... you do [safety net] all the time now, because you just don’t know who is 

going to turn around and say ‘well, you didn’t tell me that’.” (p#15) 

When asking for second opinion from the supervisor, the aim is not only to address 

uncertainty and minimize risks for the patients, but also to protect themselves against 

adverse patient reaction in case of fault in the diagnosis and management. The 

participant describes an increasing emphasis on safety netting due to the heightened 

chance that patients will call them out for their mistakes. 
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“...And I think any patient would be the same, you know if they have to see the 

same person again and again and again they would become a bit frustrated.” 

(p#16) 

Researcher: “Why do you think he is frustrated?” 

Doctor: “He has had three or four different blood tests, he has had, you know, I 

have seen him, other doctors have seen him, he had a million more different 

investigations” 

Researcher: “All trying to find out what’s wrong?” 

Doctor: “All trying to find out why his blood pressure is higher and actually we 

might have been over investigating him” (p#16) 

Finally, one participant described that even after developing a trusting relationship with a 

patient, having to repeatedly see the same doctor about the same problem may frustrate 

the patient which can compromise the patient’s trust in the doctor. Having a series of 

diagnostic tests done without arriving at a clear diagnosis can lead to negative reaction 

from the patient. The participant explained that he would try to counteract this frustration 

by allowing time for the patient to come to terms with the situation and to keep reassuring 

the patient that their health is the doctor’s main priority. 

5.5.3.4 GP role 

It was apparent that the participants are developing a strong sense of what the role of 

general practitioners is in the healthcare system. 

 

“... it’s a different kettle of fish compared to every other speciality, just because 
you do get patients coming in with things that you have never seen, you never 

heard of before, um and a lot of problems aren’t necessarily medical, they are 

social, they are very, you know, or problems that, you know, that you don’t know 

much about and it’s not because you don’t know much medicine or you don’t know 
how to handle a problem, it’s more sort of problems that you don’t encounter, so 

you know, problems with housing, or problems with legalities and writing letters 

for courts and all sorts of very, very different”(p#16) 

“...it’s learning how to support people in a more social way, as well as in a 

medical way when required” (p#16) 

One participant pointed out that the patient group in primary care has its unique 

characteristics. They involve patient problems that are rare and therefore unfamiliar for 

the clinician. There are also many patients who present with social problems that that 

require non-medical solution. The participant sees dealing with these types of problems 

and supporting the patient in a holistic way as part of the unique GP role. 

 

“... now he said ‘oh in the past I have been diagnosed with sinus problems’, and he 
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may very well have a sinus problem, he may very well have an actual allergic 

rhinitis and hay fever and sinusitis, they all sort of go hand in hand really, but he’s 

might not been explained that in the past. So it’s now added sort of, not a burden, 

but added responsibility to me in this consultations to then say right it could have 

been sinusitis, it could have been that in the past, and that actually they are linked, 

but it might not have been explained like that in the past” (p#16) 

“... That’s a common problem that I have picked up on in general practice that 

patients just don’t know how to use inhalers or nasal sprays, don’t know how to 

use them until you teach them how to use them, and they often think ‘oh I’ve used 

it once, I felt absolutely rubbish after using it, thus I don’t want to ever use it 

again’ and then you actually say ‘no you just have been using it wrong’.” (p#16) 

Doctor: “... I think it’s so underestimated how important it is, because even with 

things like asthma and inhaler techniques, it’s patients who don’t know how to 

use an inhaler will and eventually get unwell, they will become unwell and then 

they will go to the hospital, seen in the hospital, have to stay there for two or three 

days or whatever x, y and z reasons and then they say, ‘oh yeah, the GP gave me 

this inhaler, it never worked’, but actually they just never used it properly, not 

that it hasn’t worked, just didn’t use it properly, and then, so I think health 

education in general is massive in general practice and it is really 

underestimated how important it is, so I think that’s a good example of that.” 

Researcher: “More important than in secondary care?” 

Doctor: “I think so, because you are the GP, they are the ones that see the 

patients regularly, they are the ones that, yes the specialist will say ‘stop this 

and that’ but you are the ones that are going to council them how to use them 

properly. So yes, that’s it really, it goes part to, goes to prevent sort of 

secondary referrals I guess.” (p#16) 

Educating patients is an added responsibility in primary care and a very important one 

as it can prevent unnecessary hospitalization. The participants mentioned educating 

patients about their diagnosis as well as giving practical advice about how to use their 

prescribed treatment, such as nose sprays and inhalers can be helpful for patients. One 

participant used the continuity of care model of primary care to explain the importance 

of their role in patient education. 
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5.6 PHASE 4 – SURVEY RESULTS 

5.6.1 Descriptive analysis – Penultimate year medical students 

5.6.1.1 Open ended questions 

AUTOMATIC ASSOCIATIONS WITH OSCES  

Students were asked what the first thing was that comes to mind when they think of 

OSCEs. From the responses, 8 themes emerged: (1) stress and anxiety, (2) pressure, (3) 

clinical skills exam, (4) history taking, (5) artificiality, (6) time pressure, (7) 

subjectivity, and (8) preparation. 

The most common automatic association with OSCEs were stress and anxiety. Students 

perceived these exams as anxiety provoking and highly intense. Most students associated 

it with clinical skills examination, while others associated it with history taking. Some 

students mentioned the artificiality of the exam and how it involves acting and box-

ticking as opposed to real consultations. For many students it was the time pressure of the 

OSCEs that first came to mind. There were students who associated it with subjectivity 

and unreliability. Finally, some students though of the ample practice in preparation to 

OSCEs as the first thing that came to their mind. 

PERCEIVED DIFFERENCE BETWEEN THE DIAGNOSTIC PROCESS IN PRIMARY AND 

SECONDARY CARE  

Students were asked how they thought the diagnostic process in primary care was 

different from secondary care. From their answers, 9 themes emerged: (1) broad range 

of conditions, (2) starting from scratch, (3) less severe and less complicated cases, (4) 

ruling out serious conditions and safeguarding, (5) time pressure, (6) quick history, 

slow diagnosis, (7) more reliant on signs and symptoms, less access to investigations, 

(8) less help and teamwork, (9) continuity of care. 

One of the main differences that students pointed out was that primary care involves a 

much broader range of conditions than secondary care. They thought primary care 

practitioners need to be more generalists and require a broad range of knowledge in 

order to be able to deal with the wider range of possible differentials in primary care. 

They also mentioned that primary care is usually the first point of contact for patients 

and therefore there is nothing yet know about the diagnosis, while in secondary care, the 

diagnostic process has already started and the list of potential differentials has been 

narrowed down. Therefore, when working in primary care, clinicians have to be open 
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minded and consider a wide range of possibilities to initiate the diagnostic process. 

Students also pointed out that the first task in primary care is do decide whether the 

patient is actually ill or not, as patients presenting in primary care are often less severe 

and complicated than those in secondary care. Other important tasks in primary care 

involve ruling out serious conditions, triaging and safeguarding patients. 

Many students highlighted the time pressure of the consultations as one of the main 

difference between the diagnostic process in primary and secondary care. Some students 

emphasized that they don’t have enough time to think during the consultations, as the 

patients expect an answer there and then. The time pressure also means that the history 

taking needs to be quicker than in secondary care, while the diagnostic process itself 

tends to be slower in primary care. Tests and lab results take much longer to get back, 

which can slow down the diagnostic process. Having limited access to tests and 

investigations also means that primary care practitioners are more reliant on history, 

examinations and test of treatment as diagnostic tools. They also have less access to help 

from their colleagues and more likely to diagnose and manage patients independently. On 

the other hand, in secondary care, there is access to tests, investigations, expert help and 

the diagnostic process is likely to be a team work. 

Finally, students pointed out that primary care is a continuity of care, which means 

doctors often know the patients for a long time. They tend to know the previous medical 

history of the patients and also there is more opportunity for rapport building with the 

patients and their families. 

 

MOST CHALLENGING PART OF THE DIAGNOSTIC PROCESS IN PRIMARY CARE  

Finally, students were asked what they find most challenging about the diagnostic 

process in primary care. Their responses covered a wide range of potential difficulties, 

from which 10 main themes were identified: (1) broad range of possible differentials, 

(2) ambiguous symptom presentation, (3) comorbidity and multiple problems, (4) 

knowing what is relevant, (5) narrowing down the list of differentials, (6) listening 

and thinking and the same time (7) time pressure, (8) limited access to tests, (9) lack 

of access to help, and (10) consultation skills. 

 

Students found the broad range of possible differentials that could present in primary care 

challenging. Some were worried that they wouldn’t have the relevant knowledge to 

identify all the wide range of possible differentials. They also pointed out that symptom 
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presentation in primary care is often vague and highly variable, which makes the 

diagnostic process challenging. Furthermore, patients often have comorbid conditions, 

where it is difficult to work out which ones are acutely relevant. Also, patients often 

have multiple different problems that they want to be addressed during the consultation 

that medical students find challenging. 

From all the information presented by the patient, students find it difficult to identify the 

most relevant information to focus on to direct the consultation. They also find it 

challenging to know that they have asked all the relevant questions necessary, and to 

narrow down the list of initial differentials and reach a definite diagnosis. Furthermore, 

students pointed out that they find it difficult to think about the diagnostic ideas and keep 

listening to the patient at the same time. 

The time pressure of the consultations was also mentioned as one of the major 

challenges to the diagnostic process. They also emphasized limited access to diagnostic 

tests and limited access to help from their superiors as challenging features of primary 

care consultations. Finally, some students found consultation skills challenging, such as 

formulating the diagnosis in front of the patient, obtaining sufficient information from 

the patient, or breaking bad news. 

5.6.1.2 Likert-scale data 

Participants were asked about their experiences in OSCEs, then their experiences during 

primary care consultations. Participants were asked to indicate how much each of a list of 

statements characterizes their approach during OSCEs. The answer to each of the 

questions was indicated on 6-point Likert scales of either always to never (i.e. always, 

often, sometimes, rarely, very rarely, or never), or strongly agree to strongly disagree (i.e. 

strongly agree, agree, slightly agree, slightly disagree, disagree, or strongly disagree). 

OCSE VERSUS REAL LIFE  

62% of students agreed to same extent that their thinking process during the OSCEs 

resembles their thinking process during real clinical situations, which suggests that the 

majority of the participants perceived OSCEs as eliciting cognitions similar to those in real 

clinical situations. However, the findings about their corresponding behaviour were 

somewhat more conflicting. On one hand, 75% of students also agreed to some extent 
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that they ask the same questions during real consultations that they would during a similar 

OSCE station. On the other hand, when asked whether they would ask questions during 

OSCE stations that they would not ask in real situations, 73% admitted that it would 

happen sometimes. Also, when asked whether they would ask questions that they thought 

were on the assessment checklist, even if they considered those questions diagnostically 

irrelevant, 56% said they would often or always do so. This indicates that while the 

majority of penultimate year students perceive their cognitions to be similar during OSCEs 

and real consultations, when asked about the corresponding verbal behaviour [i.e. asking 

the questions], half of the students admit asking questions even when they consider them 

irrelevant or when they wouldn’t ask those questions in real life. This indicates that while 

OSCEs can elicit realistic diagnostic cognitions, the verbalized behaviour does not 

always correspond with those cognitions. 

PRETENDED COMPETENCE  

56% of students agreed that they did not want to leave moments of silence during 

OSCEs, because that makes it look like they don’t know what they are doing. 32% of 

participants admitted that sometimes they keep asking questions to pretend that they 

know what they are doing. 28% said they often or always use this strategy to pretend 

competence. 36% said that sometimes they pretend that they understand what is going 

on, even when they do not. 29% said they often or always engage in such behaviour. 

This suggests a high level of pretended competence and that students actively engage 

in behaviours that can disguise their weaknesses during OSCEs. In primary care 

consultations, only 37% of students agreed that they do not want to leave moments of 

silence, because that makes it look like they don’t know what they are doing. 47% said 

they sometimes pretend that they understand what is going on, even when they do not, 

while only 13% said they behave this way often or always. More importantly, 89% of 

the participants said they would admit when they don’t understand something during 

real consultations, which is essential for safe practicing. 

 

FOCUSING ON THE ASSESSMENT CHECKLIST 

88% of participants agreed that during OSCEs they ask questions to tick boxes on the 

examination checklist. This shows that the majority of students are focusing on achieving 

a high score on their examination checklists while completing OSCE stations. 45% 

indicated that they regularly try to guess what is on the examination checklist while 

completing a station. This implies that their attention would be divided between the 

consultation itself and the checklist. 
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STRUCTURED APPROACH  

86% of students agreed that they go through the same structured history each time during 

OSCE consultations. 85% of students also agreed that they tend to go through the same 

structured history during real primary care consultations as well. 85% of students also 

indicated that they often or always use mnemonic devices during history taking in OSCEs. 

82% often or always uses mnemonic devices during real consultations as well. This shows 

that students at this point in their training are very much relying on frameworks and 

mnemonics during both real and simulated consultations. 

THINKING, LISTENING AND TALKING  

82% of students agreed that they find it difficult to think about the diagnosis and listen to 

the patient at the same time when they are in an OSCE setting. 36% of participants said 

they often or always miss parts of what the patient is saying because they are 

concentrating on what to ask next, 45% said it happens to them sometimes, and only 4% 

said it never happens to them. In contrast, 41% of students stated that they rarely to never 

have this problems in real clinical situations. This suggests that thinking of the next 

questions distracts students more and interferes with their listening skills when in an 

exam situation. 

OSCE AND DIAGNOSTIC REASONING  

When asked explicitly whether students find OSCEs a good opportunity for critical 

thinking, 82% of students agreed. When asked whether they think OSCEs test their 

diagnostic reasoning, 82% agreed. This is strong indication that students share the 

educators’ view that OSCEs are used to assess diagnostic reasoning and critical 

thinking skills. However, these opinions are in sharp contrast with the participants’ 

response to other questions that indirectly asked about their diagnostic reasoning during 

OSCEs. 

MEMORIZED CHECKLISTS  

73% of participants agreed that OSCEs test the fact that I have memorized all the 

different stations. In line with this, 62% of students said that they often or always try to 

memorize station checklists as part of their OSCE preparations, and 8% said they 

sometimes try memorizing station checklists prior to OSCEs. This shows that the 

majority of penultimate year students treat the OSCEs to some extent as a 
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contextualized memory recall task. This pattern of thinking is in contrast with the 

students’ views about critical thinking and diagnostic reasoning during OSCEs. 

TIME PRESSURE  

53% of participants said they rarely, very rarely, or never have enough time to think 

through the problems critically during OSCE stations. None of the students said they 

always have time to think through the problems critically during the OSCEs. On the other 

hand, 44% of the students stated that they often or always have enough time to critically 

think through the problems during real primary care consultations. While only 22% of the 

students claimed that they rarely, very rarely or never have time to think through the 

problems critically in real primary care consultations. This suggests that while the OSCE 

stations are too short for most students to think through the problems critically, the time 

frame for real consultations are more realistically adjusted to the diagnostic skills of 

penultimate year students. However, for some students even time they are given during 

their primary care placements is insufficient to accommodate their diagnostic problem-

solving skills. 

5.6.2 Descriptive analysis – Final year medical students 

5.6.2.1 Open-ended questions 

AUTOMATIC ASSOCIATIONS WITH OSCES  

When asked about the first word that came to mind when thinking of OSCEs, 9 main 

topics were mentioned: (1) stress and anxiety, (2) pressure, (3) clinical skills exam, (4) 

time pressure, (5) communication skills, (6) structured exam, (7) artificiality, (8) box-

ticking, (9) unfair. 

The most frequently mentioned word was stress. Many students associated OSCEs with 

stress, anxiety, fear, and panic. They thought of it as intense and difficult. They also often 

associated it with clinical and practical skills. Time pressure was also frequently 

mentioned. Some students associated it with communication skills, while others called it 

a structured exam. Some students pointed to the artificiality of the scenarios and 

associated it with acting and unrealistic scenarios. Finally, some students associated it to 

be unfair, subjective, or a box-ticking exercise. These automatic associations indicate a 

general negativity towards OSCEs. 
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PERCEIVED DIFFERENCE BETWEEN THE DIAGNOSTIC PROCESS IN PRIMARY AND  

SECONDARY CARE  

When students were asked how they thought the diagnostic process in primary care was 

different from secondary care, 9 main themes were mentioned: (1) broad range of 

conditions, (2) diagnosis starting from scratch, (3) less serious conditions, (4) test of 

time and treatment, (5) different diagnostic aim, (6) time pressure, (7) less thorough 

history and investigations, (8) limited access to test, and (9) limited access to support. 

Students pointed out that the patient group is different in primary and secondary care 

settings. In primary care, patients can present with a wide range of differentials, which 

also means that as a clinician, they need to consider a much broader scope of differentials 

than they would in secondary care. Also, as primary care is the first point of contact for 

patients, clinicians often have limited prior information and have to start the diagnostic 

process from the very beginning, while in secondary care, their diagnosis is already 

somewhat focused and narrowed down. Primary care patients also tend to be presenting 

with less severe, common illnesses, and clinicians are more willing to use test of time or 

test of treatment as part of their diagnostic process. Primary care is more concerned with 

ruling out serious conditions as opposed to setting up a definite diagnosis, as management 

is often possible without a diagnosis. 

Many students pointed out that there is less time for consultations in primary care as 

opposed to secondary care. This makes the diagnostic task more difficult in primary care, 

as there is limited time for history and examinations. The time pressure also means that 

they cannot be as thorough in history taking and investigations as they would be in a 

secondary care setting. 

Students mentioned that primary care setting is characterized by limited access to 

resources. They highlighted that there are much more limited in the scope of tests they 

can order to help their diagnostic process and tests take much longer than in secondary 

care setting. Due to these limitations, in primary care, they need to rely on the history, 

examinations and clinical judgement to guide the diagnostic process. 

Finally, students also mentioned that there is more support and team working in 

secondary care, while they need to work on their own in primary care. Some viewed this 

as opportunity for more independence, while others as lack of support. 
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MOST CHALLENGING PART OF THE DIAGNOSTIC PROCESS IN PRIMARY CARE  

When students were asked what they find most challenging about the diagnostic process 

in primary care, 8 main themes were mentioned: (1) broad domain of differentials, (2) 

judging seriousness, (3) narrowing down differentials, (4) comorbidity and vague 

symptoms, (5) lack of experience, (6) time pressure, (7) relying on history and 

examinations, and (8) limited access to help. 

Students mentioned the broad range of symptom presentation in primary care as 

something they find challenging. Being first point of contact also means that they may see 

sub-threshold symptoms that are difficult to identify. The variety of possible differentials 

makes generating an initial list of differentials challenging for the students, as they want 

to make sure that they do not miss out any differentials that it may be. 

Once they have a list of initial differentials, students find it difficult to narrow down that 

broad list and decide on a single diagnosis. They find it challenging to rule out serious 

conditions and decide whether the case justifies referral. They find that comorbidities, 

atypical or vague symptom presentations make the diagnostic process even more difficult. 

They also commented that symptom presentations hardly ever match textbook 

descriptions, and patients often do not provide sufficient history, making the diagnostic 

process difficult in practice. Finally, not having previous knowledge or experience with 

certain conditions make the diagnostic process challenging. 

The time constrain of primary care consultations was the challenge most frequently 

mentioned by students. Many have expressed that the 10-minute time constrain of 

consultations mean that they do not have sufficient time to think of differentials, to take 

thorough history, to order tests that could help their diagnosis, or deal with complicate 

cases. Having to rely on their history, physical examinations and clinical judgement while 

having limited access to tests and lab results to support their diagnostic process was also 

found challenging for the students. Finally, students mentioned being on their own and 

limited access to help from their superiors as a challenge. 

5.6.2.2 Likert-scale data 

OCSE VERSUS REAL LIFE  

When asked whether their thinking process during the OSCEs resembles their thinking 

process during real clinical situations, 62% of students agreed to some extent, which 

was the same percentage as observed in penultimate year students. However, 41% of 
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students didn’t agree with the claim that they ask the same questions during real 

consultations that they would during a similar OSCE station, which was a significantly 

higher than in case of penultimate students. This suggests a change in perception, as more 

mature students perceive a greater discrepancy between their OSCE behaviour and their 

behaviour in real clinical settings. When asked whether they would ask questions they 

would not ask in a real situation, 58% said they would do it at least sometimes. When 

asked whether they would ask questions even if they consider it diagnostically irrelevant if 

they thought it was on the assessment checklist, 70% said they would often or always do 

so. This suggests that diagnostic relevance is not the sole motive that guides their 

questioning during OSCEs, and they would readily ask questions they consider 

irrelevant if they thought they could get higher scores for those. 

PRETENDED COMPETENCE  

54% of students agreed that they did not want to leave moments of silence during OSCEs, 

because that makes it look like they did not know what they are doing. 41% of students 

also agreed that they did not want to leave moments of silence, because that makes it look 

like they do not know what they are doing during primary care consultations. This shows 

that many students do not feel confident using moments of silence during the consultation 

– real or simulated – which could provide them opportunity to gather their thoughts. 38% 

of participants said that sometimes they keep asking questions to pretend that they know 

what they are doing during OSCEs, while 27% said they often or always use this strategy 

to pretend competence. 31% said that sometimes they pretend that they understand what 

is going on, even when they do not, while 44% said they often or always engage in such 

behaviour during OSCEs. This suggests a high level of pretended competence and that 

students actively engage in behaviours that can disguise their weaknesses during OSCEs. 

When the same questions were asked about real primary care setting, 37% said they 

sometimes pretend that they understand what is going on, even when they do not, while 

only 16% said they behave this way often or always. Also, 90% of the participants said 

they would admit when they don’t understand something during real consultations. This 

suggests a more open approach to admitting weaknesses during real consultations as 

opposed to exam scenarios. The same trends were observed in penultimate year 

students, suggesting that there is no significant change in these perceptions over the last 

two years. 
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FOCUSING ON THE ASSESSMENT CHECKLIST 

91% of participants agreed that during OSCEs they ask questions to tick boxes on the 

examination checklist. 51% also indicated that they regularly try to guess what is on the 

examination checklist while completing a station. These percentages were slightly, 

though not significantly higher than those found in penultimate year students. However, 

the increasing trend may indicate a stronger focus on scoring higher on examination 

checklist as the students approach graduation. 

STRUCTURED APPROACH  

83% of students agreed that they go through the same structured history each time during 

OSCE consultations. 77% of students also agreed that they tend to go through the same 

structured history during real primary care consultations as well. 76% of students also 

indicated that they often or always use mnemonic devices during history taking in 

OSCEs. 83% often or always uses mnemonic devices during real consultations as well. 

This suggests that data collection is an effortful and rule following. Most of these 

findings show a slight, although not significant decrease in comparison to penultimate 

year students. It shows that the majority of students even in their final year frequently 

uses mnemonics and stick to common history structures during both real and 

simulated consultations. 

THINKING, LISTENING AND TALKING  

68% of students agreed that they find it difficult to think about the diagnosis and listen to 

the patient at the same time when they are in an OSCE setting. This was a significant 

decrease from penultimate year which indicates an improvement in their flexibility of 

thinking. However, it also shows that the majority of final year students still find it 

difficult to think and listen at the same time during OSCE consultations. 33% of 

participants said they often or always miss parts of what the patient is saying because 

they are concentrating on what to ask next, 40% said it happens to them sometimes, and 

only 1% said it never happens to them. Similar pattern was found in penultimate year 

students. Although the perception of the difficulty balancing thinking and listening 

decreased between the year groups, the interference of missing information due to 

thinking of the next questions remained the same. In contrast, 48% of students stated that 

they rarely to never have problems in real clinical situations about thinking of the next 

questions interfering with their listening skills, which was similar to that found in the 

penultimate year group. 
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OSCE AND DIAGNOSTIC REASONING  

When asked whether students find OSCEs a good opportunity for critical thinking, 56% 

of students agreed. When asked whether they think OSCEs test their diagnostic 

reasoning, 79% agreed. This shows that less final year students than penultimate 

students think that OSCEs can assess diagnostic reasoning and critical thinking 

skills. However, still a large proportion of students associate OSCEs with critical 

thinking and diagnostic reasoning when asked directly. 

MEMORIZED CHECKLISTS  

59% of participants agreed that OSCEs test the fact that I have memorized all the 

different stations. In line with this, 45% of students said that they often or always try to 

memorize station checklists as part of their OSCE preparations, and 21% of participants 

said they sometimes try memorizing station checklists prior to OSCEs. This indicates a 

slight decrease from penultimate year, but still indicates that most students perceive 

OSCEs as memory tests, which contradicts their views on OSCEs testing critical 

thinking and diagnostic reasoning. 

TIME PRESSURE  

50% of participants said they rarely, very rarely, or never have enough time to think 

through the problems critically during OSCE stations. None of the students said they 

always have time to think through the problems critically during the OSCEs. On the other 

hand, 54% of the students stated that they often or always have enough time to critically 

think through the problems during real primary care consultations. Also 11% of the 

students claimed that they rarely to never have time to think through the problems 

critically. The same response patterns were found in penultimate year students. This 

suggests that a large proportion of final year students find OSCE stations too time 

pressured, while they are better able to think through problems in real clinical settings. 

However, for some students even the longer time they are allowed during their primary 

care placements is not sufficient for their diagnostic problem solving. 
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5.6.3 COMPARATIVE ANALYSIS of penultimate and final year students 

The Wilcoxon-Mann-Whitney test revealed that there were only two questions on 

which the two groups scored significantly differently (See Appendix K), which were: 

1) ’During OSCEs, I find it difficult to think about the diagnosis and listen to 

the patient at the same time’ 

2) ‘During primary care consultations, I ask all the questions that I would at 

an OSCE station with a similar case’ 

The first question was intended to test the flexibility of thinking of participants. 82% 

of penultimate students found it difficult to think about the diagnosis and listen to the 

patient at the same time when they are in an OSCE setting (See Table 9). On the other 

hand, only 68% of final year students agreed with the same claim. This finding 

indicates that there seems to be a significant improvement from penultimate to final 

year in the students’ skills to think and listen at the same time during OSCE 

consultations. However, it also means that despite the significant improvement, the 

majority of final year students still found it difficult to think and listen at the same 

time during OSCE consultations. 

Table 9: Students’ perception of balancing thinking and listening during 

OSCE consultations 
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There may be various explanations for this finding. It could indicate an improvement in 

students’ skills to balance thinking and listening during diagnostic consultations. 

Alternatively, it could indicate that students are getting more adapted to the OSCE setting 

as they approach graduation, and thereby reducing the cognitive load from contextual 

pressures. The latter explanation is supported by the finding that there was no significant 

difference in the flexibility of thinking of penultimate and final year students when they 

were asked about their real primary care experiences. Also, when comparing students’ 

responses to the statement “I focus on what questions to ask next, so I miss parts of what 

the patient is saying” in OSCE versus primary care settings, there was a significant 

difference using the Wilcoxon signed rank sum test (Z=-5.134; Asymp. Sig. (2-tailed) = 

0.000). The Wilcoxon signed rank sum test is a non-parametric test that can be used to 

compare related sample or repeated measurements within one sample without having to 

rely on the normal distribution criteria of the responses. This test revealed that during 

OSCEs, students find it significantly more difficult to think of what to ask next and listen 

to the patient at the same time than in a real clinical scenario. This finding was true for 

both penultimate and final year medical students. This suggests that students find it more 

difficult to balance thinking and listening in an assessment setting, than in real clinical 

scenarios. 

The second statement, ‘During primary care consultations, I ask all the questions that I 

would at an OSCE station with a similar case’ was designed to test students’ perception 

of the similarity between OSCE stations and real clinical scenarios with regards to the 

questions they tend to ask. Penultimate year medical students were more likely to agree 

with this statement than final year students. 75% of penultimate year students agreed to 

some extent that they ask the same questions during real consultations that they would 

during a similar OSCE station (See Table 10). However, 41% of final year students didn’t 

agree with the same claim, which was a significantly higher than in case of penultimate 

students. This suggests a change in perception, as more mature students perceive a greater 

discrepancy between the questions they ask during OSCE consultations and the questions 

they ask during real consultations. 
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Table 10: Students’ perception of discrepancy between questions asked during 

OSCEs and real consultations 

 

The difference between the distributions of responses to all the other items of the 

questionnaire did not reach significance level. This suggests that in many aspects, 

students’ approach to OSCEs and primary care consultations do not significantly 

change during the last two years of their training. They demonstrated a high level of 

pretended competence during exams and they often ask questions that they wouldn’t 

necessarily ask in real clinical scenarios. They tend to focus on the assessment 

checklist, which they often memorize prior to the exam, and they try to tick all the 

boxes that they think are on the evaluation checklist. They tend to structure all 

consultations the same way, and rely on the use of mnemonic devices. Finally, most 

of them find OSCEs too time pressured which does not allow them to think through 

the problem critically. However, even though these findings all point to OSCEs not 

promoting diagnostic reasoning, when asked directly, most students assumed that 

OSCEs do in fact assess diagnostic reasoning. Finally, students seem to have a 

different approach in real primary care scenarios, where they tend to admit when they 

are out of their depth, they had much less difficulties with balancing thinking and 

listening, and they have more time to think through the problems a hand. 
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6 CHAPTER 6 – DISCUSSION AND CONCLUSIONS 

6.1 INTRODUCTION 

The final chapter begins with the discussion of the main findings. First, the findings about 

the diagnostic reasoning skills of senior medical students and Foundation trainees is 

outlined. There were several similarities and differences observed across the years from 

penultimate undergraduate to foundation years, which are explained here. These findings 

are contextualised in relation to existing theories and models of diagnostic reasoning. 

Then, the ‘OSCE effect’ is discussed, a theoretical model based on the present study. It 

proposes a novel account on how fourth year medical students use their diagnostic skills 

during Objective Structured Clinical Examinations (OSCEs). In line with existing 

theories that emphasize the importance of contextual factors on cognition, the OSCE 

setting appears to significantly influence the cognitions and behaviours of senior medical 

students. The present findings also suggest that a checklist-style assessment of diagnostic 

skills based on observing these OSCE consultations may not be appropriate to evaluate 

cognitive skills. 

Following the discussions of the main findings, the practical implications of the findings 

are presented. The main recommendations formulated in relation to curriculum design 

involve: (1) facilitating the students’ transition from hospital to primary care setting, (2) 

facilitating the students’ transition from history to diagnosis and management, (3) helping 

students develop a better clinical skills and sound core knowledge, (4) redesigning 

learning material to better promote diagnostic reasoning, and (5) designing simulated 

practice that facilitates the use of diagnostic reasoning. Following a discussion of 

curriculum design, the implications of the present findings with regards to the assessment 

of diagnostic reasoning skills are discussed, and further two recommendations outlined. 

The practical implications are followed by a discussion on how the present findings 

could be integrated into the existing theoretical framework of clinical competency 

assessment in medical education in order to emphasize the importance of diagnostic 

reasoning skills. 

Finally, the limitations of the present findings and direction for future research are 

explored, followed by the concluding remarks. 
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6.2 DISCUSSION OF THE FINDINGS 

The present study has evaluated the diagnostic reasoning skills of undergraduate medical 

trainees approaching the graduation transition and newly graduate trainees working in 

primary care setting. While the OSCE nature of the consultations influenced the diagnostic 

approach of the fourth-year students in the present study, it was also possible to draw 

some general conclusions about the students’ diagnostic reasoning skills in primary care 

settings. The distinction between students OSCE-style reasoning and their reasoning in 

real clinical scenarios was based on the students’ interpretative accounts. Once the 

diagnostic reasoning skills of penultimate year students is outlined, the diagnostic skills of 

final year students and Foundation trainees will be discussed. 

6.2.1 Diagnostic reasoning: from medical school to the real world 

6.2.1.1 Penultimate year students’ diagnostic reasoning 

The present study has revealed that the primary care setting can be a challenging 

environment for senior medical students from a diagnostic perspective. The findings 

show that penultimate year medical students’ previous clinical experiences are often 

restricted to secondary care setting, where the diagnostic process is perceived to be 

significantly different from the one in primary care. According to the survey results, in 

secondary care students usually deal with more specialised problems, in which the 

diagnostic process has already been initiated and the differentials have been narrowed-

down by the triaging team. They often deal with more severe problems, but at the same 

time, they have quick and easy access to diagnostic tests, and generally have longer time 

for history and diagnosis than in primary care. They are also used to the diagnostic 

process involving teamwork, whereby help and support is readily available from their 

colleagues. On the other hand, the primary care setting is significantly different. There, 

they have to deal with a broad range of conditions, and they are responsible for 

narrowing down the differentials and making the triaging decisions themselves. They 

have to deal with the time pressure of each consultation and they cannot rely on 

diagnostic test and investigations to help their diagnostic process. They are often faced 

with comorbidity and ambiguous symptom presentation. They also perceive the 

diagnostic process to be more independent, with little help or support from their 

colleagues. With respect to history taking in secondary care, students’ priority tends to 

be to gather all available information from the patients. The primary care setting of the 

simulated consultations meant that history taking needed to be quicker, more focused 

and inherently less thorough. The reflective interviews showed that students seemed 
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to struggle at times to adapt to these circumstances. This is consistent with previous 

research findings, Williamson et al. (2013) also observed that medical students in their 

penultimate year of undergraduate education were more used to the traditional model of 

medicine that involves detailed history taking, examinations, and differential diagnosis, 

which does not necessarily work as effectively in a time-pressured primary care setting 

(Williamson et al., 2013). 

The next challenge students faced, during the simulated consultations, was the new 

responsibility of being in charge of the diagnostic process from start to finish. 

During the consultations they were not only expected to take a history from the 

simulated patients, but also to arrive at a diagnosis and decide on appropriate 

management for the patient. While students had much experience with history taking in 

the past, up to that point in their training they have not been given the responsibility of 

diagnosis and management before. 

“...I am still at the mode of like, you know, make sure you know your 

history and can take history properly and then the management is 

someone else is going to do that” (p#5) 

Therefore, taking a history and deciding on the diagnosis and management were 

perceived as two separate, sequential stages of the consultation, from which they only 

had to focus on the first one so far. This meant that their initial information gathering was 

often led by the priority of collecting information thoroughly, but without considering the 

diagnostic implications of the emerging information. This highlights the fact that senior 

medical students face an important transition in their penultimate year of 

undergraduate study: they are expected to make a move from being in charge of history 

taking to being in charge of diagnostic decisions. This transition involves starting to link 

history with diagnostic ideas, to engage in diagnostic reasoning, and to arrive at 

decisions about management. Taking on the decision-making responsibility for 

diagnosis and management was difficult for the students. 

“...we practice histories and I feel quite okay talking to somebody, and 

asking questions and talking about it and discussing it, but coming to a 

decision is difficult” (p#11) 
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However, according to the learning theory of Dreyfus, exposure to this responsibility is 

necessary for them to advance to higher levels of expertise (Dreyfus, 2004). Practising the 

decision-making role could also help them prepare for their roles as junior doctors. 

The students’ diagnostic process began with identifying the presenting complaint based 

on either the station instructions on the door or based on the information revealed by the 

patient at the beginning of the consultation. Once it was identified, some students tried to 

immediately link the presenting complaint to the most likely corresponding system 

involved in an effort to narrow down the list of relevant differentials, while other students 

went straight into hypothesis generation without further refinement of the presenting 

complaint. 

“...you are trying to think about anything that it could be” (p#1) 

The potential problem with narrowing down differentials based on a system approach is 

that as students learn about various systems separately during their early years of 

training, when they tend to be unpractised with integrating system information, and 

therefore they are less likely to associate symptoms with other than the obvious system. 

However, chest pain cannot only indicate respiratory illness, it can mean stomach 

problems, and conversely, myocardial infarction may present without chest pain 

(Boshuizen et al., 2004). Only some of the participants in the present study showed a 

conscious attempt to integrate system information. 

In most cases, students tried to generate a list of differentials based on a single 

symptom that was identified as the presenting complaint. Exploring the presenting 

complaint was often followed by generic information gathering, whereby standard 

questions were asked and a large amount of information was gathered without much 

further diagnostic interpretation. As students felt obliged to cover all elements of the 

traditional history structure in every consultation, they at times suspended their 

diagnostic reasoning while completing the traditional history taking. 

“...I was just going back to the structure, we’ve always been taught in 

terms of like things you need to remember, drug history, allergies, family 

history, and kind of the social history, so this bit doesn’t feel as natural 

yet, because I think I kind of already knew what the problem was, so I 

was just doing that to tick boxes rather than to actually make it more the 

diagnosis I think” (p#6) 
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Once they had collected all the information, they tended to engage in exhaustive 

hypothesis testing in an attempt to deal with the broad range of possible problems that 

may present in primary care. While an exhaustive hypothesis approach is often observed 

in the case of novice students, this type of reasoning process does not suit the time 

constrains of the primary care setting, nor does it demonstrate an optimal reasoning 

strategy. Exhaustive hypothesis testing approach involves collecting a large amount of 

information from the patients first, then generating the largest possible pool of 

differentials, followed by testing them all (Croskerry, 2002). 

 

It is a resource intensive strategy in terms of both time and cognitive load. Exhaustion is 

typically a cognitive strategy of novices, however, exerts occasionally also resort to it in 

the face of high levels of uncertainty (Croskerry, 2002). According to Croskerry, it 

reflects the high degree of uncertainty experienced by novice students (Croskerry, 

2002). Considering the inherent uncertainty of primary care setting that students are 

exposed to for the first time during the Simulated Surgeries, it is likely a highly liable 

account. 

The finding that penultimate year students tend engage in a predominantly hypothesis 

testing approach also resembles the previous findings of a study from Maastricht 

University (Prince et al., 2000). There, they found that students at the transition from 

pre-clinical to clinical years are faced with the realization that they have learned 

everything backwards (Prince et al., 2000). While their textbooks are organized in a way 

where they go from disorder to characteristic signs and symptoms, in real life they are 

presented with the signs and symptoms first, from which they need to find the 

corresponding disease. The present study found that this discrepancy becomes 

problematic when students are first asked to move from taking history only to solving 

“…I am worried about malignancy, so in my head I am thinking, what 

questions do I need to ask for cancer, so I am saying, so then I am working 

through a list yeah…And now I am working through a different list, I am 

working through a list again, but it’s a different list, so now I am working 

through a list of any kind of damage to the spinal cord, and kind of red 

flag from that point of view…Now I have got another list that I am thinking 

about, so now I am thinking about any kind of inflammatory, autoimmune 

disease…And that’s why I am asking about those. So then I am going to 

ask about like bowel and skin. So yeah, always through like a checklist I 

think” (p#10) 
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the diagnostic case. The present findings suggest that it is not necessarily the pre-

clinical to clinical transition per se, but rather the transition from history to 

diagnosis where students will face problems. When they are asked to connect history 

with diagnosis, they are then expected to mobilize and re-organize the knowledge they 

stored thus far in a backward way (Prince et al., 2000). However, this can be very 

challenging for novices, especially without appropriate guidance. Therefore, when 

students enter into clinical practice and they first attempt to make a diagnosis, they often 

apply their knowledge in the way it was originally stored, in a backward fashion from 

disease to symptoms. This results in a predominantly hypothesis-testing approach, 

whereby they are searching for confirmatory information rather than falsification for their 

diagnostic hypothesis. 

“...I got into a roll of questions that I remembered suddenly, cause the 

ones that I memorized for my third-year exams, it all came back and then 

rattled through some, appetite, sleep, mood, all that” (p#7) 

Students recall various differentials based on the most salient symptom that is identified as 

the presenting complaint. They then try to test those differentials by recalling the 

corresponding signs and symptoms and checking for their presence. 

In the present study it was also observed that students were often trying to hold two or 

more differentials in mind at once while trying to decide which differential was the 

most likely based on the emerging information. This is an approach that involves the 

use of hybrid cognitive schemas (Blissett et al., 2017). It requires the individual to 

keep many pieces of information in their working memory simultaneously and thereby 

it created a high cognitive load. Also, the success of this approach depends on the 

knowledge of discriminating features, those key signs and symptoms that 

differentiate between illnesses with clinically similar presentation. However, at times, 

the students’ knowledge deficits restricted the usefulness of such strategy. 

 

Another finding was that students often continue generating differentials even when 

they have a strong working diagnosis in mind. This is in line with their exhaustive 

hypothesis testing strategy, which has the best chance of identifying the correct diagnosis 

when the list of differentials tested is the broadest. While some students perceived 

keeping an open mind as a positive strategy, others admitted this being a sign of not 

being confident in their diagnostic conclusions yet. These are consistent with previous 

studies that found that while early novices tend to engage in premature closure, 
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advanced novices keep an open mind but to the cost of not being able to arrive at a 

definite conclusion (Cuthbert, 1999). 

As opposed to previous suggestions that medical students use extensive biomedical 

explanations when reflecting on clinical cases (Patel et al., 1990), in the present study, 

students relied mainly on memorized checklists of relevant signs and symptoms when 

explaining their diagnostic process. One striking feature of the students’ diagnostic 

approach was the sheer amount of various checklists they were trying to keep in mind and 

balance during the consultations (See Figure 12). 

Figure 12: Medical students’ reliance on checklists 

 

These memorized checklists included (1) lists of differentials to consider when 

presented with the chief complaint, (2) lists of relevant questions to ask to explore the 

chief complaint (3), lists of traditional history structure elements, (4) lists of red flag 

questions and risk factors relevant to the chief complaint, and (5) lists of signs and 

symptoms relating to various differentials. Most of these checklists are reflecting a 

‘chief complaint’ driven approach. 

“...I think I need to develop my skills, in terms of, here is the list of 

questions I need to ask for a particular condition, and I need to remember 

all those screening questions...” (p#2) 

Students were seen constantly trying to balance and synchronize the use of all these 

separate frameworks during the diagnostic process. This clearly shows that the 

diagnostic process is very demanding at this stage of their training, and that the 

automatization of these frameworks has not yet occurred. A recent study by Daniel- 

Underwood (2016) where they looked at senior medical students performance at a 
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simulated ICU setting also found that students performed at a novice level based on 

Dreyfus’ skills acquisition model, which is characterized by a rigid, rule-following, 

acontextual approach (Daniel-Underwood, 2016). 

 

However, it is unlikely that students could keep all these checklists in mind at once due to 

the inherent limitations of human working memory capacity. Researchers have argued 

that individuals can only keep a very limited number of items in their working memory at 

any given time (Miller and Kintsch, 1994, Cowan, 2001). One of the most consistent 

findings of working memory research has also been that working memory capacity is 

highly related to reasoning abilities (Chuderski, 2015, Chuderski and Necka, 2012). 

During the diagnostic reasoning process, students need to move information from their 

long-term memory to their working memory in order to make it available for the 

reasoning process. This has been confirmed by fMRI studies which showed that when 

novices solve clinical problems, they tend to show increased prefrontal cortex activation – 

the area of the brain which is associated with analytic reasoning processes and working 

memory use (Hruska et al., 2016). However, due to the aforementioned limitations of 

working memory, students wouldn’t be able to keep in mind multiple checklists at once, 

which in turn would imply that they have to keep alternate between them during the 

consultation. 

 

There are also face further challenges related to the use of such checklists. These 

include (1) being able to recall all the relevant questions on these checklists, (2) knowing 

the diagnostic relevance of these questions, (3) and interpreting the information collected 

through these checklists. These challenges largely limited the diagnostic competence of 

penultimate year students in the present study. Not remembering all the items of 

symptom checklists makes them less reliable as a diagnostic aid. Not knowing the 

relevance of questions and how to interpret the information collected through those 

questions renders these lists to be mere information gathering devices instead of 

diagnostic aids. 

 

During the simulated consultations, students were asked to use examination findings 

and test results as part of the diagnostic process. The IPA findings showed that while 

some students were competent at this task, others struggled with it. At times, students 

did not know how to interpret the test results, at other times they interpreted the test 

results in line with their working hypothesis instead of using the test result to test the 

working hypothesis, leading to cognitive biases. 
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“...I didn’t know that leukocytes and proteins would be indications for 

UTI, and then I was looking at the pH and I was like not really sure what 

that means...but to be honest at this point I was just like barrelling down 

to the UTI, I have decided that it was UTI.” (p#1) 

The presence of such confirmation bias is consistent with the existing literature on 

novice medical students (Cuthbert et al., 1999). There were further instances of 

cognitive biases observed during the consultations, including premature closure, recency 

effects, and posterior probability bias (Croskerry, 2002). However, during their 

reflections, most students did not indicate any awareness of such biases, and neither did 

they mention any deliberate de-biasing attempts. This is particularly important, because 

according to the recent study by Krupat et al. (2017), diagnostic accuracy is associated 

with the openness and willingness to change diagnosis in light of contradicting evidence 

(Krupat et al., 2017). These findings reflect the importance of overcoming reliance on 

diagnoses generated through cognitive shortcuts in order to improve diagnostic accuracy. 

In the present study, some of the interpersonal and communication skills of medical 

students also showed signs of deficits during the simulated consultations. Some students 

found it difficult to bring up sensitive issues, failed to translate medical jargon into lay 

terms, reassure patients without dismissing their worries, or reading the body-language of 

the patient correctly. Breaking bad news to the patients was also mentioned in the survey 

results as one of the main challenges of fourth year students. 

Many students found it difficult to think while trying to keep the conversation going with 

the patient. Students’ thoughts were often revolving around what questions to ask next 

and how their non-verbal behaviour was perceived by the patient. 

“...I think at this point, I was thinking of the next questions, so I don’t 

actually remember the answer he gave to that question.” (p#6) 

This metacognitive interference was confirmed by the survey results as well. While 

metacognition is considered to be vital skill for the development of sound diagnostic 

reasoning skills, the present data indicates that engaging in metacognition during 

consultations can interfere with the students’ ability to attentively listen to the patient. 

As they find it difficult to balance thinking, talking and listening skills, their 

metacognition was at times distracting for them instead of helping them. 
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“...I am really floundering here...I am trying to think and talk and it’s 

just so hard” (p#7) 

This is similar to the findings of a recent focus-group study, where year 5, pre-clerkship 

students from a seven-year integrated undergraduate medical curriculum at Ghent 

University expressed difficulties with balancing attentive listening and medical problem 

solving during simulated consultations (Aper et al., 2015). However, the findings of the 

survey also indicated that this metacognitive interference is characteristics of situations of 

assessment, or perceived assessment in the case of simulated consultations. A possible 

mechanism for this would be that metacognitive interference increases the cognitive load 

of the task. During these assessment scenarios, students feel obliged to adhere to multiple 

checklists in a limited timeframe, are trying to predict patient response, and experience 

heightened anxiety, which in turn may overload their cognitive capacities. In real 

consultations, where they have a longer time to think, are less obliged to follow checklists 

and experience less performance anxiety, metacognition no longer seems to interfere with 

their performance. 
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6.2.1.2 Final year students’ diagnostic reasoning 

The diagnostic consultations were initiated in a similar way by final year students as by 

students in their penultimate year: they generated initial diagnostic hypotheses early on 

during the consultations. At times they were using patient notes to develop these 

diagnostic ideas, without explicit awareness of the relating cognitive biases. The 

survey findings revealed that like penultimate year students, final year students find the 

broad range of diagnostic differentials that can present in primary care as one of the main 

challenges of the diagnostic process. They find it difficult to know whether they have 

considered all the relevant differentials relating to the presenting complaints. These 

findings are consistent with the study by Hastings et al. (2006), where they found that the 

most commonly observed weakness of final year medical students’ consultation skills 

was being able to generate appropriate working diagnoses during primary care 

consultations (Hastings et al., 2006). 

Participants in the present study also stated that they find it challenging to then narrow 

down the initial list of differentials, due to the broad range of differentials that my 

present in a primary care setting. However, they no longer seem to accumulate 

information based on standardized questions as during the OSCE-like scenarios, 

instead they were purposefully asking questions that they considered relevant and 

helpful in order to progress their diagnostic reasoning. They also seemed to be 

continuously evaluating the information collected from the patients instead of 

accumulating or ignoring pieces of information. 

Based on the present findings, clinical experience helps final year students to develop a 

more authentic understanding of the complexity of clinical presentations. They start to 

consider individual symptom variations and atypical cases during the diagnostic 

process. They are starting to understand that the mere presence or absence of a single 

symptom should not be regarded as strong evidence for the presence or absence of an 

illness. They also start considering the possibility of multiple conditions at once, 

instead of always thinking in terms of single, acute illnesses. 

“...I think that’s what I am trying to get my head around this year, you 

know if you ask a second year or third year, it’s very much they have 

pneumonia, whilst it could be that they have pneumonia and malaria or 

and PE, so trying to ask questions to really narrow it down, see if there 

are two things going on, or one thing going on” (p#13) 
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These findings seem to support the knowledge encapsulation process proposed by the 

knowledge structure paradigm (Schmidt and Boshuizen, 1993a). 

The present findings also suggest that students are starting to perceive a greater 

discrepancy between the questions they are supposed to ask during OSCEs and the 

questions they would ask during real consultations. 

“... So, usually, for like exams we do have a list of questions that we just 

ask, but of course this is not an exam, and this is like a continuity of care, so 

you don’t want to just bombard them with irrelevant questions...” (p#14) 

While fourth year students tend to ask all the questions on their various checklists even 

when they do not know why they need to ask those questions, when they transition into 

real practice in their final year and during their foundation training, they increasingly leave 

behind questions they do not find useful or relevant. They also become less likely to cover 

all the red flag questions in every consultation unless they seem particularly relevant 

based on the patient’s complaints. This has important implications for medical education, 

as it highlights the crucial importance of making sure students understand why they are 

supposed to ask certain questions in various situations. If they do not know the 

significance of the questions they may stop asking those questions before realizing the 

true value of them. For example, one of the final year students expressed doubts over the 

usefulness of the standard “ideas, concerns and expectations” question, and was hinting at 

not planning to use it in the future. 

“...I never ever seen any of the qualified doctors approach the ‘ideas, 

concerns and expectations’, I still do because I still have time to, however, I 

don’t think I have ever seen it be of benefits thus far...” (p#13) 

However, Foundation doctors pointed to the importance of such questions and how they 

can be very useful during the consultations. This shows that the students’ lack of 

awareness of the usefulness of certain questions does not necessarily mean that the 

questions is actually useless, it may be that they do not know its clinical value yet. 

One common observation across all year groups was that participants found it 

difficult to deal with an unfamiliar case that they had no previous experience with. 

When faced with unfamiliar problems, they found it challenging to separate noise from 

signal, and were unable to recognize the diagnostically relevant features in the 
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history. The final year participant in the present study found it difficult to establish a 

strong working diagnosis when faced with a complex case, and instead generated a 

broad range of differentials based on different signs and symptoms of the clinical 

presentation. This is contrary to earlier studies which found that advanced novices tend 

to generate differentials based on the same finding (Arocha, Patel, Patel, 1993). The 

present findings suggest that final year students show signs of knowledge deficits that 

prevent them from generating multiple differentials related to the same sign or 

symptom. 

When dealing with a complicated case in primary care, final year students may move 

back and forth between differentials without being able to narrow down the list of 

differentials. 

“...So that was me again moving back to pulmonary embolism... back 

towards the infectious cause or at least an inflammatory cause or 

something...Moving back towards PE, just to really, what’s the phase J am 

looking for, to re-convince myself that it is not a PE or anything like that” 

(p#13) 

In the present study, the final year participant was partially ruling out differentials, 

then changing the hypothesis testing midway through when new information was 

presented which activated another differential. This suggests that their analytic 

reasoning approach is less linear and more chaotic, which is consistent with the theory 

of bounded rationality (Ferreira et al., 2010). 

On the other hand, participants demonstrated open-mindedness and when presented 

with conflicting new information, they incorporated the information into their working 

hypothesis and changed the hypothesis instead of ignoring the information and sticking 

with the original differential, which was observed in the case of penultimate year 

students. 

“...that suddenly made the flowchart going down in my head 

completely re-route” (p#13) 

 

When dealing with uncertainty, final year students showed various coping strategies, 

such as documenting the case thoroughly and safety netting. The continuity of care 

model was perceived as helpful as it meant the diagnostic process did not need to end 
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with the end of the consultations and students were able to utilize safety netting by 

calling back the patients if necessary. Also, both final year students and foundation 

doctors were confident in turning to their supervisors for help, and their supervisor’s 

advice helped them to proceed with the diagnostic process. This was in sharp contrast to 

the perceived helplessness and anxiety of fourth year medical students when faced with 

such uncertainty in their Simulated Surgeries. However, in the survey, students 

expressed concerns over the limited availability of help from colleagues in primary care 

setting and a perceived pressure to work independently, unlike in secondary care 

settings where help is readily available and the diagnosis is often a results of team 

effort. 

Finally, both penultimate and final year medical students indicated that in real primary 

care setting, reaching a precise diagnosis is not necessarily the primary goal. They see 

primary care as a setting where the main task is to rule out serious conditions and 

decide about the need for referral. They are also aware that clinicians in primary care 

routinely use the test of time and test of treatment as part of the diagnostic process. 

During the filmed consultations, students seemed confident in managing common 

problems, however, at times lacked knowledge relating to management protocols to 

more complex, or unfamiliar cases. 

Their management choices at times conflicted with the supervisors’ choice, as students 

were more likely to suggest a more cautious course of action, which involved ordering 

more diagnostic tests or hospital referral, while their supervisors suggested the use of test 

of treatment and test of time. Goyder et al., (2015) suggested that some individuals may 

have a lower tolerance of uncertainty, perhaps relating to personality traits, which 

prompts them to order more tests, even when those would not be necessary (Goyder et 

al., 2015). They also suggest that students need to come to terms with and accept the 

level of uncertainty that characterizes primary care practice. 
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6.2.1.3 Foundation trainees’ diagnostic reasoning 

Once over the graduation transition, it was apparent that Foundation doctors no longer 

treat primary care consultations in isolation. They utilize the continuity of care model of 

primary care and spread the diagnostic process over several consultations when 

necessary. When taking history, they no longer stick rigidly to the traditional history 

structure. They are more likely to ask questions that they considered to have diagnostic 

value with regards to the case at hand, instead of relying on mnemonics and checklists. 

They are conscious of making sure to clarify patient information, demonstrating 

awareness that sometimes patients say one thing, but mean another. 

There seems to be a shift towards a ‘ruling-out worst-case scenario’ (ROWS) 

approach in the diagnostic process, which is more suited to the time constrains of a 

primary care consultation. 

“... you think of the worst and you hope for the best, and that’s the 

balance you play with in general practice” (p#16) 

ROWS, also known as restricted rule-out or the Murtagh’s process, is a reasoning 

strategy, which involves ruling out the most serious differentials first, in order to avoid 

serious diagnostic errors (Murtagh, 1990, Heneghan et al., 2009, Croskerry, 2002). This 

strategy is frequently used by primary care professionals (Heneghan et al., 2009). It is a 

strategy that is more adaptive to the time constraints of primary care consultations than 

exhaustive hypothesis testing, and indicates more advanced diagnostic reasoning skills. 

Foundation doctors were using physical examination and ordering diagnostic tests 

confidently, however, they were becoming less throughout with regards to basic 

physical examinations during the consultations. They also considered it unnecessary 

to always rigorously cover all red flag questions in a primary care setting, unless it 

wasn’t directly indicated by the history, as they thought bringing up red flag symptoms 

could be disconcerting for the patients. They also believed that patients would bring up 

serious signs and symptoms without being asked. 

“...I wasn’t very good at my red flags, I think I asked one red flag at the 

end. I think in GP you don’t. When I was at A&E, I used to ask them all the 

time, you know, because you have to be safe, and I think really if he had 

problems with his bowels or weeing or he couldn’t feel his bum then he 

would have mentioned it.” (p#15) 

 



237 

 

While penultimate medical students were not yet comfortable at relying on their clinical 

judgement, it was an important part of the diagnostic process for Foundation doctors. 

They considered their role of autonomous judgement and decision making based on the 

history and examinations as an important part of their professional identity. They also 

showed some emerging awareness of cognitive biases and strategies to avoid them. They 

were aware of some cognitive predispositions such as having preconceived ideas early in 

the consultations based on the initial information and they were consciously reminding 

themselves to challenge those preconceived ideas. 

“...patients often come in with a single problem and you often have a very 

preconceived idea about what their, what their final diagnosis is, um and 

it’s often a little bit, you have to remind yourself that yes, it is your initial 

thought process, but when you don’t subsequently find it in your history 

and then in your examination, I think that is the most important part” 

(p#15) 

They also considered regular supervision as an effective strategy to safeguard against 

cognitive errors. 

While medical students during their fourth-year simulated practice showed deficits in 

consultations skills, the foundation year participants were confident in both 

interpersonal and communication skills. Their metacognitive thoughts were not 

revolving around how to translate medical jargon into lay terms or how to reassure 

patients, nor was it revolving around their own non-verbal communication. While 

penultimate year students found it difficult to balance thinking and listening during 

OSCE, our survey results revealed that they do not seem to struggle with these skills 

when in real clinical practice. The reflections of Foundation doctors revealed the 

importance of them learning to balance these skills. 

Based on the present findings, Foundation doctors realize the importance of active 

listening in order to achieve patient centred care. 

“...I think it is important to be inquisitive, I think it is important to have an 

open mind...using your consultation skills that you have learned and trying 

to ask nice, open-end questions to allow the patient to talk (p#16) 

They understand that listening to the patient not only serves the diagnostic process, but 

also has the psychological function of making the patient feel listened to. Also, “ideas, 
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concerns and expectations”, which seemed like an OSCE box during the undergraduate 

years, now had great importance. It helped them assess the patient’s understanding of 

their own condition and guide the consultation to achieve mutual understanding between 

doctor and patient. 

 

The patient-doctor dynamics was another element of the consultations that 

penultimate students did not yet consider during their simulated exercise, but received 

much more importance in real practice. While final year students showed emerging 

understanding of the importance of patient-centred care through achieving mutual 

understanding and shared decision-making with the patients, Foundation doctors 

demonstrated an even deeper level of understanding of the patient-doctor dynamics. 

They were aware that the consultations have complex dynamics, where they need to 

balance their rapport building, nurturing, and empowering role while being cautious of 

patients becoming over reliant on their clinicians. They balance negotiations with 

patients to achieve mutual understanding and shared decision making. Finally, they 

consciously tried to prevent patients becoming frustrated with the diagnostic process 

and they were also aware of increasing accountability which made them even more 

conscious of safety netting and safe practice. 

 

Another element of the consultations skills that changed through the years was the 

incorporation of the use of online resources during the consultations. During the 

penultimate year, students were not allowed access to computers and therefore could not 

utilize online resources during their Simulated Surgeries. During final year placements, 

students has access to computers, but their use of online resources was limited to 

administrative tasks and filling in their knowledge gaps through unofficial websites. In 

foundation year, on the other hand, participants seemed to be more confident to utilize online 

resources to the maximum. It not only helped them address gaps in their knowledge using 

official websites for medical information, they also used these resources to help patients 

accept and understand their diagnosis. 

 

 

 

 

The use of online resources was integrated into their consultation skills, however, they 

admitted that at times it can be difficult to balance the time spent looking at the 

computer and listening to the patient. 

“... it becomes a bit more real when it’s not just you’re saying it, but the 

computer with all the world of information is saying it to them as well.” 

(p#16) 
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Finally, Foundation doctors tended to place more emphasis on the management part of 

the consultation, as they were aware that a diagnosis is not always reached in primary 

care. 

“... Yeah, I think quite a lot of the time, when you are a medical student, 

you are always focused on what the diagnosis is, but when you get into 

practice it is really not what’s important. I think you just need to be able to 

do your part.” (p#15) 

They were aware that they need to be able to plan management even in the absence of a 

diagnosis, using test of time, test of treatment, or triaging. Foundation doctors seemed 

confident in managing patients’ problems in primary care. They explained that it was the 

opportunity to practice in real setting and being allowed to take on the decision-making 

responsibility that helped their management skill development and confidence the most. 

During the observed consultations, they tended to use a hierarchy of treatment plans, 

whereby they offer the least intrusive treatment first, and only step up the treatment 

ladder if the least intrusive treatment was proven to be unsuccessful. However, when 

there was significant risk involved, they tended to choose the safer management option 

right away. Finally, they also utilized safety netting and turning to their supervisors for 

help in order to ensure safe practice. 
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6.2.1.4 Summary 

All in all, the present study has highlighted many characteristics of the diagnostic 

reasoning skills of senior medical students approaching the graduation transition and 

newly qualified doctors in a primary care setting. The main findings are summarized in 

the Figure 13 and Table 11. The present study highlighted that there are some important 

differences and similarities in the diagnostic approach of participants from these different 

year groups. However, when interpreting these findings, it has to be taken into account 

that the fourth-year participants were observed in a formative OSCE setting which may 

confound the findings. Furthermore, the Foundation trainees graduated from a different 

medical school than the undergraduate participants of the study, which also may 

confound these findings. Therefore, further research is necessary to find out to what 

extent these findings are true for larger population of medical students, how much they 

represent cognitive developmental changes and to what extent are they attributable to the 

undergraduate training of diagnostic reasoning. 

Figure 13: Changes in diagnostic reasoning based on the IPA findings 
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Table 11: Summary of main findings from the IPA studies 

Year 4 Year 5 Foundation Year 2 

• Each consultation 

follows the same 

traditional 

consultation structure 

• 

• 

Consultation tailored 

to the individual 

Asking fewer 

questions during 

• 

• 

Diagnostic process 

stretched over several 

consultations 

Ruling out worst case 

• Asking many 

questions in quick 
succession without 

 consultations not to 

overwhelm patients 

• 

scenario approach 

Using test of time and 

 interpreting the 

answers 
• Considering individual 

symptom variations 

and the possibility of • 

test of treatment 

Clinical judgement as 

• Moving beyond their 

previous history- 

taking role and taking • 

comorbidity 

Less thorough with red 

 essential part of the 

diagnostic process 

 on the decision- 
making role for the 

 flag questions • Using online 
resources to 

 first time • Using online resources 
to compensate for 

 compensate for 
knowledge gaps and 

• Introducing 

diagnostic reasoning 

to their consultations • 

knowledge gaps 

Ruling out serious 
conditions and triaging • 

as integrated part of 

the consultation 

Less thorough with 

• Hypothesis-testing 
approach based on 
memorized checklists • 

as primary care goals 

Observing discrepancy 
between their training • 

red flag questions and 

physical examinations 

Focusing on 

• Deficits in 

consultation skills 
 and real clinical 

practice 

 management more 

than on diagnosis 

• Knowledge gaps 

restricting the 

diagnostic reasoning 

• Changing the 
diagnostic hypothesis 
when faced with 

• Emerging awareness 

to cognitive biases 

• 

process 

Asking questions 

 incongruent 

information 
• Struggling to 

recognize 
diagnostically relevant 

 even when not 

knowing the 

diagnostic relevance 

• Struggling to 

recognize 
diagnostically relevant 
information when 

 information when 

faced with unfamiliar 

problem 

• Maintaining the 

original hypothesis in 

face of incongruent 

information • 

faced with unfamiliar 

problem 

Knowledge gaps and 
clinical skills deficits 

• 

• 

Confident 

consultation and 

communication skills 

Understanding of the 

• Transient use of 

diagnostic reasoning 

• 

in certain domains 

Starting to consider 

patient-doctor 
dynamics 

 patient-doctor 

dynamics and the 

wider GP role 
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6.2.2 The ‘OSCE effect’ 

When exploring the diagnostic skills of fourth year medical students, the present study 

utilized the Simulated Surgeries of the local medical school which provide students 

opportunity to practice GP consultations in a safe, simulated setting. However, the 

strongest theme emerging from the interviews with the fourth-year students was that the 

setting of the Simulated Surgeries closely resembled OSCEs, which in turn prompted the 

students to share their reflections upon their diagnostic reasoning approach during OSCEs. 

This allowed us to explore the characteristics of students’ cognitions and behaviours 

during OSCE consultations. Based on the present findings, the diagnostic thinking and 

behaviour of senior medical students appears to be markedly affected when placed in an 

OSCE setting. They perceive various aspects of their diagnostic approach to be different 

during OSCE consultations in contrast to real clinical scenarios. 

The reflective interviews shown that students hold strong beliefs about typical OSCE 

stations and the expectations they are supposed to meet while completing OSCE stations. 

They had expectations about the typical complexity of OSCE problems, typical histories 

OSCE patients would present with, as well as assumptions about how OSCE actors 

would typically behave in various situations. These expectations influenced the 

students’ diagnostic approach during the consultations. 

They often analysed the consultation in order to predict what was expected of them, 

which diverted their attention from patient-centeredness. They knew that during 

OSCEs, different stations tend to assess different competencies (i.e. communication 

skills, interpretation skills, or management skills), and therefore at times they tried to 

identify and categorize stations accordingly. 

“...The difficulty that I found with this patient was that I wasn’t quite sure if 

this was a communication station or if it was a medical station...” (p#8) 

 

“…at that time, I was thinking, you know they gave me an ECG, surely 

there is something I need to find here…” (p#3) 
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The attempt to categorize and identify stations in order to know what was expected of 

them, gave rise to a cognitive phenomenon that mimicked pattern recognition, but would 

be better described as “station recognition”, as it involved the student recognizing 

what tasks they were expected to complete and the skills they would be required to 

demonstrate during certain consultations instead of activating a corresponding 

illness script. 

“...I knew what they wanted of me in this scenario...” (p#7) 

During the Simulated Surgery consultations, students were often focusing on these 

OSCE-related expectations instead of being immersed into the simulation. 

Another consistent finding of the present study was that senior medical students’ 

strongest reflex associations with OSCEs included stress, anxiety, and pressure. 

Therefore, it was not surprising that many students also experienced stress and anxiety 

during the Simulated Surgeries which were similar to OSCEs in many ways. However 

high levels of anxiety were shown to elevate the cognitive load of simulated tasks, 

leaving less cognitive resources available for dealing with the task at hand (Fraser et al., 

2012). Some important characteristics that OSCEs and Simulated Surgeries shared, and 

which in turn induced stress included: (1) the presence of an authority figure filling out a 

checklist based on the students’ performance and (2) the time constraint of the 

consultations. As these characteristics were significantly different from their real clinical 

experiences, these tended to influence the students’ behaviours and cognitions. 

The presence of the authority figure was associated with a strong desire to appear 

competent during the simulated consultations. They were not only performing in front 

of their clinical supervisors, they also felt as if they were being assessed based on their 

performance. To deal with this pressure, students often tried to appear more 

competent than they felt, while consciously trying to disguise their uncertainties 

and weaknesses. This finding is consistent with previous research, which showed that 

fear of failure, embarrassment and appearing incompetent are all important motivating 

factors for adults learners (Sappington, 1984). 
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“...I was just thinking to keep asking questions to make it look like you 

know what you are doing. But I guess that is just not clinical reasoning, 

if I haven’t had anything in my mind to like direct my thoughts.” (p#1) 

This finding is also consistent with previous research, which showed that medical 

students deliberately change their communication style during OSCEs in order to deal 

with the pressures (Malhotra et al., 2009). While there seems to be a high rate of faux 

competence during OSCEs, during their primary care placements, students more readily 

admitted their shortcomings and asked for help when necessary. 

What added further pressure to the scenario was that the supervisors were not only 

observing the students, but also filling out a checklist based on their performance during 

the consultation. The students were familiar with the checklists, as those bore a close 

resemblance to OSCE assessment checklists. The presence of the assessment checklist 

seemed to encourage students to focus on the questions rather than the answers. 

Focusing on the questions encouraged a reductionist history taking approach whereby the 

students momentarily suppressed their attempts at diagnostic reasoning and asked a 

list of questions in quick succession in a purely information accumulating style. 

“...I was on a roll, so to speak, I was just thinking I need to ask this, ask 

this, ask this, so I wasn’t really putting everything he was telling me 

together at the time. I think because kind of because of the pressure and 

I am thinking I need to tick some boxes... I am thinking I need to ask this, 

I need to ask this, so sometimes I am not necessarily processing the 

information that I am getting.” (p#3) 

 

Concerns over such reductionist approach has been raised previously regarding 

communication skills training in medical education (Silverman et al., 2011, Salmon and 

Young, 2011). When engaging in such behaviour, students were not processing the 

information they were gaining, often not even listening to the patient’s answers, as their 

priority was to tick all the boxes on the assessment checklist. They perceived some of 

these questions as ones that they were required to ask in order to get a higher score, but 

that they would not normally ask in reality as they did not perceive them as valuable. 

“...that was more because I thought that would be a mark on the sheet, like for 

my own diagnosis I didn’t think I need to ask these questions” (p#1) 
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Therefore, it appears that assessments that involve simulated patients and checklist type 

evaluation do not necessarily encourage diagnostic reasoning. Moreover, if it is indeed 

the case that students can achieve high marks on OSCEs by asking all the right questions 

they have memorized for set presenting complaints, then these OSCE station allow a 

contextualized memory recall without a corresponding reasoning element. 

“...OSCEs, it is not really testing diagnostic skills, it is testing the fact 

that you have learned a list of all the different stations...” (p#2) 

Eva (2005) issued similar caution for clinical teachers: he warned that it should not be 

assumed that students fully understand the problem at hand just because they state the 

right diagnosis or management at the end of the consultation (Eva, 2005). Our findings 

expand on that and suggest that even asking all the right questions is not a reliable sign 

that students fully understand the problem and it does not necessarily indicate the 

use of sound diagnostic reasoning. 

The other elements of the consultation, that added to the pressure was the time 

constraint. Both the interviews and the survey confirmed that students found the time 

pressure of OSCE consultations very challenging. Based on the students’ reflections, 

the time limit of the consultations was unrealistically short and often not sufficient to 

accommodate the students’ analytic reasoning strategies. 

“...you are so time pressured, you can’t really think clearly and...you are 

only just learning the medical stuff...and then you have got the kind of time 

pressure to try and remember all anyway, so I would say time is a problem, 

you just haven’t done it enough to be able to do it quickly” (P#10) 

The time limit during the Simulated Surgeries was similar to that of OSCEs, which was at 

times too short for the students to consider multiple differentials and therefore they 

resolved to using anchoring heuristics, focusing on their first differential diagnosis, while 

missing or ignoring any contradicting evidence, as that would have had to reroute the 

diagnostic process which they did not have enough time to deal with. 

“...I didn’t know about other differentials, other things, and I didn’t 

think I had enough time to think of those things, so I just ploughed on 

with my one differential that I had” (p#7) 
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Under these circumstances, they do not have enough time to utilize their analytic 

reasoning strategies, as they feel rushed, they either engage in superficial reasoning or no 

reasoning at all. The time pressure also meant that they needed to cover the items on the 

assessment checklist as quickly as possible. Hence the time pressure together with the 

checklist style assessment together appear to result in superficial diagnostic 

reasoning and cognitive biases instead of sound diagnostic reasoning. 

Based on the present findings, senior medical students increasingly see a discrepancy 

between the questions they are expected to ask during their OSCE assessments and 

those they would ask in real clinical scenarios. 

“...in real life I don’t think you would ask the questions about suicide, 

but in an exam situation you should” (p#7) 

It was reported in a recent systematic review that history taking skills seem to decline 

over time throughout the undergraduate years (Keifenheim et al., 2015). Based on the 

present findings, this decline may be partly due to students increasing perception of the 

difference between what they are taught and what clinicians do in real patient encounters. 

At the same time, it was also observed that in real practice, junior doctors do not tend to 

ask questions they do not perceive relevant or useful. Therefore, one potential issue 

arising from the perceived discrepancy between what is taught and what is perceived as 

relevant, is that students may stop asking those questions they do not see as relevant once 

they leave behind the box-ticking approach of their undergraduate training. In fact, 

students highlighted their desire and intention to part ways with the rigid tick-boxing 

approach when they are faced with real patients, as they do not see it as appropriate. 

However, it may be the case that those questions that students perceived as irrelevant 

actually do serve an important diagnostic purpose from the experts’ point of view, only 

the students lacked knowledge of that association. 

“...I think my diagnostic skills are at a stage today where I know the 

questions, and I will ask those questions, and sometimes I am not quite 

sure why I am asking questions exactly.” (p#2) 

This highlights the importance of explaining to students the usefulness and diagnostic 

relevance of questions they are supposed to cover during various consultations. 
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To sum up these findings, a theoretical model based on the contextual influences of the 

OSCE setting on the students’ diagnostic approach has been designed and named “The 

OSCE effect” (See Figure 14). This model shows that students’ desire to appear 

competent in front of their supervisors makes them want to achieve high scores on their 

OSCE checklists, as a high score is typically seen as a sign of competence. However, 

their motivation to score high on the checklist leads to asking questions even if they do 

not think those questions are relevant or necessary, even if they do not know the value of 

those questions, and even if they would not ask those questions in a real clinical 

scenario. Becoming preoccupied with the checklist means that they focus their attention 

on trying to figure out what is expected of them in that artificial situation, instead of 

adopting a patient-focused attitude. This is intensified by their defined expectations 

relating to typical OSCE stations and patient profiles. The time pressure of the OSCE 

stations puts further pressure on the students to tick all the boxes on the checklist before 

the time runs out. However, that leads to students focusing much more on what question 

to ask next, instead of focusing on how to interpret the answers the patients are 

providing to their questions. This is intensified by their difficulty of thinking and 

listening at the same time. The contextual pressures of OSCEs make them prioritize the 

recall of memorized station questions, while temporarily supressing attempts at 

diagnostic reasoning. There is also a discrepancy between the time pressure of these 

consultations and the students’ diagnostic reasoning ability. At this stage of their 

cognitive development predominantly rely on analytic, hypothesis testing strategies, 

which are time consuming. However, the time pressure of the OSCE stations does not 

seem to allow for students to rely on these skills, depriving them of the only reasoning 

strategy they currently possess. Therefore, even when students encounter information 

during the consultation that does not support their working diagnosis, they do not always 

have time to re-route their reasoning and therefore end up adopting the initial diagnosis 

regardless of incongruent patient information. All in all, the contextual pressures typical 

in a time-restricted, standardized patient OSCE assessed through checklists seem to 

encourage an information gathering approach instead of active diagnostic reasoning. 
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Figure 14: The ‘OSCE effect’ 

 

The OSCE effect can also be understood in terms of the dual process theory of 

diagnostic reasoning. According to the dual process theory, clinicians either 

immediately recognize the problem via pattern recognition, or engage in analytic 

reasoning in order to solve the diagnostic puzzle. It is proposed that pattern 

recognition is dependent on clinical experience, takes time to develop, and 

therefore, medical students predominantly use analytic reasoning strategies. 

According to the present data, contextual factors influence these processes. When 

students are situated in an OSCE setting, both their analytic and non-analytic 

reasoning strategies can be affected in the following ways: 

 Station recognition instead of pattern recognition 

The present findings suggest that due to the limited experience of students, they are 

unlikely to use pattern recognition very often. On the other hand, they do engage in 

a cognitive process that mimics pattern recognition: they often recognize the station 
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and are able to recall the skills and competencies they are supposed to demonstrate as 

well as the questions they are supposed to ask when coming across that specific 

station. Recognizing the station triggers their memory of memorized questions they 

need to ask when faced with the presenting complaint. However, this is not the same 

as pattern recognition, where clinicians recognize the illness scripts. 

 Ticking boxes instead of hypothesis testing 

Students have the tendency to generate hypothesis early on in the consultations. This 

is followed by further information gathering. However, due to the checklist 

assessment, their difficulty with thinking and listening at the same time, and their lack 

of understanding how incoming information would influence the likelihood of their 

working hypothesis, their hypothesis testing often hinders their intended hypothesis 

testing approach. In these instances, they resort to an information gathering as 

opposed to hypothesis testing and verification. Furthermore, the time limit of the 

consultations means that they think they do not have enough time to run multiple 

cycles of the hypothesis testing and therefore stick with their initial diagnosis whether 

it was fully justified by the data or not. 

 

While the ‘OSCE effect’ was a consistent finding in the present study, it has some 

limitations. Since the present study was not placed in a real OSCE setting, the model 

proposed here may only cover a fraction of the real OSCE experience. Therefore, in order 

to fully understand how the setting and procedures of OSCEs influence students’ 

cognitions and behaviours, future studies should explore the lived experiences of students 

during real OSCE scenarios. Also, it should be stressed that the present findings do not 

mean that OSCEs are inadequate at assessing clinical competencies. It rather suggests that 

educators need to be careful when selecting which clinical competencies can and cannot 

be assessed through a particular OSCE. It has been shown that well designed OSCEs can 

reliably assess various clinical skills (Berendonk et al., 2013, Swanson and van der 

Vleuten, 2013). However, based on the present findings, it is unlikely that OSCEs with 

simulated patients and checklist-style assessment would be suitable to evaluate the 

students’ diagnostic reasoning skills. At most, these OSCEs work as a contextualized 

knowledge tests, but memory recall should not be equated with the use of reasoning skills. 

If medical schools are interested in testing their students’ diagnostic reasoning skills, more 

appropriate assessment strategies need to be introduced. Finally, the present findings do 

not mean that medical students do not engage in any type of reasoning at all during 

simulated consultations and OSCEs. 
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Instead, the present findings suggest that the combination of the expectations of OSCEs, 

the motivation to score high, and the contextual pressures often overwhelm the students 

and elicit cognitions and behaviours that are different from the ones they would 

demonstrate in real clinical settings. In order to deal with all these pressures, students 

may cope by ticking boxes instead of engaging in reasoning. On occasions when they do 

engage in reasoning, it tends to follow the pattern described at the start of this chapter. 
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6.3 PRACTICAL IMPLICATIONS 

The findings of the present study have several practical implications for medical 

education. First, the findings have implications for the undergraduate curriculum design. 

They highlight the need for improved diagnostic reasoning training for senior medical 

students and provide guidance on when and how to incorporate this training into the 

curriculum. Furthermore, the findings also highlights some key issues that need to be 

addressed when setting up simulated practice in order to facilitate the use of diagnosis 

reasoning. Finally, implications for the assessment of diagnostic reasoning skills in 

medical education and the use of OSCEs are discussed. 

6.3.1 Lessons for curriculum design 

6.3.1.1 Recommendation 1: Aiding the transition from hospital to primary care 

setting 

The present study has important implications for undergraduate curriculum design for 

senior medical students. First of all, the findings indicate that senior medical students 

find the diagnostic role in primary care challenging and therefore could benefit from 

additional support in adapting to the constraints of the primary care setting. When 

teaching fourth year medical students, primary care educators need to be aware that 

students enter their classes with a predominantly secondary care experience and they 

could benefit from guidance on how to adapt to the specific characteristics of the 

primary care setting. 

Students find the transition into the primary care setting challenging, because the 

diagnostic process is perceived to be very different from what they are used to during 

their secondary care experiences. Due to the various challenges of the transition from 

secondary care to primary care, educators need to be mindful of these challenges and 

help students make the necessary adaptations in their diagnostic approach. When they 

transition into primary care, they no longer have rapid access to diagnostic tests, lab 

results and scans, but instead they have to rely on the history, clinical presentation, and 

physical examinations. The finding that senior medical students find this aspect 

especially challenging suggests a reliance on diagnostic tests. The advantage of 

diagnostic tests is that they can be used to confidently confirm or rule out a diagnosis. 

When this route is not available, the students have to rely on strategies that involve a 

higher level of uncertainty. Students’ aversion to diagnostic uncertainty makes it 

challenging for them to adapt to these circumstances. Students also have to become 
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more independent in primary care settings and learn to take charge of triaging decision. 

Judging whether referral is necessary, using test of time and test of treatment are all 

common tasks in primary care. 

Finally, they have to adapt to the time constrains of the consultations. Their previous 

strategy of thorough and extensive history taking needs to be replaced with brief, focused 

history. Their exhaustive hypothesis testing approach can be problematic for a vague 

domain such as primary care. An exhaustive hypothesis method works best when a wide 

variety of differentials is considered, however, due to the broad variety of possible 

differentials in primary care, generating a broad enough list of possible differentials can be 

difficult and time consuming. Other type of reasoning strategies, such as ‘Ruling-out-

worst-case scenario’ could be more appropriate in a primary care setting (Croskerry, 2002, 

Heneghan et al., 2009). This strategy is based on trying to rule out the most serious, ‘not-

to-miss’ diagnoses. This strategy helps the clinician to focus the diagnostic process by 

setting a hierarchy of the possible differentials and ruling out the ones on the top of the 

hierarchy first. It can help the clinician direct the consultation and make it more focused 

which in turn can help adapt to the time constrains of primary care consultations. At the 

same time, instead of being pressured to set up a definite diagnosis within 10 minutes of 

first seeing the patient, students should be encouraged to embrace the continuity of care 

model with safety netting and spreading the 

consultations over multiple visits when necessary. 

6.3.1.2 Recommendation 2: Aiding the transition from history to diagnosis and 

management 

Recently, one of the most pressing questions of diagnostic reasoning research has been 

to decide where exactly in the medical curriculum diagnostic reasoning training should 

be placed. Some argue for placing it in the pre-clinical years, while others argue for its 

implementation during the clinical years (Schmidt and Mamede, 2015, Eva, 2005). 

However, it is not clinical exposure alone that decision should be based on, but rather 

when is the right time in the curriculum when the students actually start actively 

engaging in diagnostic reasoning. The present study has identified an ideal window of 

opportunity for implementing such training based on empirical findings. 

Based on the present data, there appears to be an important transition in the penultimate 

year of training from history taking to making diagnostic decisions. However, the 
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detachment of diagnosis formulation from history taking has important implications: 

when taking history without having to consider diagnostic implications, the history taking 

can follow the same structure each time. It can be rigid and inflexible, involving the same 

list of standardized questions, always covering the same topics, and collecting as much 

information as possible. However, when the added responsibility of forming a diagnosis 

comes along, the history taking process needs to be adapted. If the diagnostic task is just 

added on and treated as a separate, sequential parts of the diagnostic process that will lead 

to maladaptive diagnostic reasoning. It will result in the accumulation of large amount of 

information and subsequent attempts to sift through it all. This is the way novices may 

approach consultations when they do not yet know any other way. However, in order to 

engage in more adaptive diagnostic reasoning, the history taking needs to be adapted to 

accommodate diagnostic reasoning. History taking needs to become purposeful and 

directed, moving towards a diagnosis. That is why this transition between history and 

diagnosis indicates an ideal window of opportunity to implement diagnostic 

reasoning training. 

 

Some may argue that this division could be resolved by introducing the diagnostic 

reasoning element early on and thereby never separating it from history taking on the 

first place. However, according to a 2015 systematic review on the teaching of history 

taking skills to medical students, it was concluded that students in the early, pre-clinical 

years can benefit from the separation of history taking from the diagnostic element 

(Keifenheim et al., 2015). It is explained that the diagnostic element early in the training 

would overcomplicate the task for beginners. Therefore, the separation of history and 

diagnosis may even be advantageous in the early years. However, if diagnostic 

reasoning is indeed removed from their history taking skills, it is important to 

reintroduce this when students have mastered the history taking skills. It is important 

that when students are finally ready to connect these two main elements of the 

consultation, they should be aided by appropriate training. In the present study, fourth 

year students were confident and competent in history taking, when separated from 

diagnostic reasoning, however, when the responsibility of diagnosis and management 

was introduced and they needed to connect history taking and diagnosis, they struggled. 

These findings support that students find this transition difficult and could benefit from 

further training in this domain. 

 

A diagnostic reasoning module at this point should perhaps cover various topics in order to 

best prepare students for taking on the diagnostic process. First, students need to 
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learn to direct the information gathering instead of relying on standardized question lists. 

For this they should revisit the function and diagnostic value of standard history 

questions, exemplified by various cases, so that the students understand why they 

are asking the questions. They should learn about forward reasoning strategies, 

abstraction, enabling conditions and illness scripts, in order to understand how their 

reasoning skills are expected to develop over the years. They should also be educated 

about diagnostic reasoning in order to provide them with the right vocabulary to be able 

to better recognize and understand their own reasoning strategies. 

Second, when students are given the responsibility of diagnosis and management, they 

have to learn to interpret the incoming information while it is being collected. They 

should be aided in interpreting information as they are collecting it, by helping them 

understand how a new piece of information could influence the working diagnosis. 

For this reason, they could benefit from training that targets their skills in interpreting 

clinical information, such as script concordance tests. Such exercises cold help students 

learn to make sense of examination findings as well, which according to the present data 

year 4 students can struggle with. During script concordance tests, participants are asked 

to decide how likely the diagnosis becomes when presented with a new piece of 

information. They need to indicate the likelihood of the diagnosis on a range from -2 to 

+2, where -2 indicates that the new evidence makes the old diagnosis very unlikely, while 

+2 indicates that the new piece of evidence is strong support in favour of the old 

hypothesis (Humbert et al., 2011). These exercises could be beneficial for students who 

have difficulties with interpreting information in a diagnostic way during a consultation. 

Finally, it is not only in the classroom where diagnostic reasoning training could be 

incorporated into the curriculum. Clinical placements could be ideal settings to 

demonstrate and teach about diagnostic reasoning. First of all, it is important that 

clinical tutors explain their own diagnostic reasoning to medical students when they are 

on their various clinical placements. When students observe their clinical tutors not 

asking certain questions, or making shortcuts, they may wrongly conclude that 

certain questions that have been skipped are unnecessary, when in fact those could 

be relevant for their level of diagnostic reasoning and not recognizing the cognitive 

shortcut made by the senior clinical. In addition, students should be encouraged to ask 

about the discrepancies they observe between their formal training and clinical training 

in order not to draw mistaken conclusions. It is important that feedback should be 
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provided not only by stating the questions they should have covered during the 

consultation, but a detailed explanation for why they need to ask those questions 

and how different answers could have been interpreted for those questions. This 

would help illuminate the underlying diagnostic reasoning process for the students. 

Previous studies have also emphasized that it is important for clinical tutors to explain the 

students the diagnostic relevance of various findings during consultations in order to 

facilitate the students’ diagnostic reasoning (Bowen, 2006, Wigton et al., 1986). The 

present study highlights the empirical relevance of these guidelines for facilitating 

diagnostic reasoning. Finally, since the diagnostic process is observed to be so 

distinctively different in primary and secondary care settings, it may be useful to separate 

these through different modules. 

There is emerging evidence that these recommendations for increased, analytic diagnostic 

reasoning training for senior medical students could have positive effects. In a 

randomized control study in 2013, Myung et al. wanted to find out whether enhancing the 

analytic reasoning of fourth year medical students could result in better diagnostic 

accuracy scores (Myung et al., 2013). They found that the mean diagnostic accuracy 

score significantly improved for the group where students were asked to provide 

differentials diagnoses and both compatible and non-compatible findings that are relevant 

to those during consultations compared with the control group, where they were not 

asked to provide such information. The findings of the present study may explain why 

this analytic reasoning intervention for fourth year medical students was successful and 

they are also in line with the recommendations for increased analytic reasoning training 

for fourth year medical students. 

6.3.1.3 Recommendation 3: Aiding clinical skills and knowledge 

With respect to clinical skills, fourth year students found certain consultation skills 

especially challenging. Many previous studies have raised concerns that without 

continued training, interpersonal and communication skills of medical students can 

deteriorate during their senior undergraduate years (Hook and Pfeiffer, 2007, Craig, 

1992, Engler et al., 1981, van Weel-Baumgarten et al., 2013, Junod Perron et al., 

2015). The present findings indicate, that when using stimulated reflection, students’ 

awareness to weaknesses in such skills can surface and help identify learning needs. 

According to the present study, fourth year medical students could benefit from 

further consultation skills training, focusing on (1) reassuring patients without 
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dismissing their worries, (2) addressing talking about sensitive issues, and (3) translating 

medical jargon to lay terms. 

 

Training medical students to be able to bring up sensitive issues has important 

implications for the diagnostic process. If the possibility of causing discomfort to patients 

discourages them from consistently asking about red flag symptoms that may lead to 

missing serious conditions. It was disconcerting that even FY2s reported that they would 

not always bring up red flag questions as those would cause discomfort to the patients. 

They were expecting patients to bring up red flag symptoms if those are present. 

However, relying on this assumption may also lead to missing serious diagnoses. 

Therefore, they may need more training that encourages them to disregard their aversion 

to cause discomfort through screening questions when asking those questions could reveal 

important diagnostic information. Teaching them the right vocabulary to use in these cases 

may help them overcome the embarrassment of asking about sensitive issues. Translating 

medical jargon into lay terms is also necessary in order to achieve mutual understanding 

with the patient. Students could also benefit from practicing to translate lay terms into 

medical jargon, as that would promote their abstraction which in turn leads way towards 

illness script formation (Braun et al., 2017a, Kiesewetter et al., 2013). 

 

Although it has been argued that a lack of knowledge is not a primary cause of 

diagnostic errors among experienced clinicians (Graber et al., 2005), the present study 

suggest that in case of penultimate year students, inadequate knowledge can 

fundamentally limit their diagnostic skills from the beginning to the end of the 

diagnostic process. A recent Swiss study also found that inadequate knowledge is one of 

the main causes of diagnostic errors among senior medical students (Braun et al., 

2017b). In the present study, students had many gaps in their knowledge relating to 

relevant sign, symptoms and risk factors, discriminating features, management 

guidelines and more. Senior medical students need to work on solidifying their basic 

medical knowledge first in order to enable better diagnostic reasoning. Without basic 

medical knowledge, the diagnostic process is halted. Until students increase their 

breadth of medical knowledge, they may benefit from access to that information during 

diagnostic consultations in order to compensate for those knowledge gaps. Once they 

achieved sound knowledge, clinical experience can help them incorporate atypical 

symptom presentations into their repertoire, as they are exposed to real cases which can 

differ from the text-book cases. The present study also highlighted that students do not 
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receive sufficient training with regards to diseases that are uncommon in the UK. 

However, having to deal with patients with recent travelling history, some more 

knowledge of diseases that people may contract on popular travel areas could be 

beneficial for students. 

6.3.1.4 Recommendation 4: Re-designing learning material to promote diagnostic 

reasoning 

The present study found that senior medical students tend to engage in a predominantly 

hypothesis testing approach during the diagnostic process. Expert clinicians, on the other 

hand, are likely to use predominantly forward reasoning at the beginning of consultations, 

combining information to form syndromes first, and only then proceed to hypothesis 

generation and testing. This approach is more efficient as it allows the narrowing down of 

the potential differentials from the beginning of the diagnostic process. 

Based on the advancements of diagnostic reasoning research (Cooper et al., 2017), 

students should be discouraged from engaging in exhaustive, serial hypothesis testing, 

because it is an ineffective approach that is exhausting for both student and patient. 

Instead of eliminating differentials one by one, students may benefit from being 

encouraged to progressively eliminate groups of illnesses based on semantic qualifiers 

(Cooper et al., 2017). In order for students to move towards a more advanced level of 

diagnostic reasoning, they need to be taught how paraphrasing lay terms into medical 

ones (i.e. abstraction) not only helps precision, but it will promote better encoding and 

recall (Mamede et al., 2014). While it was found that the use of semantic qualifiers on 

their own do not lead to better diagnostic reasoning in novice medical students (Nendaz 

and Bordage, 2002), recent studies found that engaging in reflection and practicing 

abstraction by formulating problem statements can improve students’ diagnostic 

performance (Braun et al., 2017a, Kiesewetter et al., 2013). Finally, combining 

descriptive statements into syndromes could help them avoid overemphasize on 

individual symptoms (Cooper et al., 2017). 

However, there are various barriers that may prevent students from advancing 

towards forward reasoning. First, their learning material is often organized in a way that 

is consistent with backward reasoning, and within that exhaustive hypothesis testing. 

Students often rely on symptom lists learned through a vignette form, where the diagnosis 

is on top, followed by the associated symptoms. Their revision notes are often 
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organized in a way that presents them with a generic chief complaint such as chest pain, 

then lists a long list of differentials that could be associated with that symptom, together 

with a list of symptoms that characterizes each differential. Such chief complaint-based 

organization is not helpful from a diagnostic reasoning perspective. 

Second, their learning material is often organized in a way that separates diseases from 

each other which means students will remember those diseases separately and therefore 

can have difficulty when trying to connect them all across systems (de la Calzada, 2015). 

Instead, students may benefit from learning material that is divided based on similar 

syndromes, involving discriminating features. Syndromes are formed by using semantic 

qualifiers to define the problem statement that characterizes the patient’s problems. 

These syndromes together with corresponding epidemiological characteristics and time 

course of the illness make up the illness script. 

Finally, as previously described, students tend to rely on hybrid schemas to guide their 

hypothesis testing during the diagnostic process. In such an approach, they are trying to 

consider two or three similar diagnosis at the same time and try to discriminate between 

them. This is not surprising, as some of their learning material, for example the 

SOCRATES mnemonic, which was the most frequently mentioned memory aid during 

the Simulated Surgeries, is organized in such a schema. When using a hybrid schema, 

students would attempt to keep in mind multiple differentials and their relating 

characteristics at the same time. According to a recent study, instead of trying to balance 

information this way, students could benefit from a terminally branching approach 

(Blissett et al., 2017). Terminally branching schemas concentrate on one clinical feature 

at a time encouraging the student to take one step at a time in the diagnostic process (See 

Figure 15). It was found that terminally branching schema promoted better diagnostic 

performance than hybrid schema, because hybrid schema requires the learner to 

simultaneously keep in mind too many pieces of information which leads to a high 

cognitive load (Blissett et al., 2017). Terminally branching schemes on the other hand 

only require the learner to keep fewer pieces of information in mind, better adapted to the 

inherent working memory limitations of learners (Blissett et al., 2017). It is based on 

taking one step at a time during the diagnostic process. Adapting the students learning 

material to involve terminally branching schemas could therefore benefit the students and 

improve their diagnostic accuracy. 
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Figure 15: Terminally branching schema (Stern et al., 2015) 

 

6.3.1.5 Recommendation 5: Setting up simulated practice that facilitates diagnostic 

reasoning 

With increasing use of simulation in medical education, it is important that it is run in a 

way that optimizes gains for the learner. Simulation has been introduced to allow students 

to engage in the same cognitions and behaviour that would be required of them in real 

clinical settings, while in a safe learning environment. This way simulation can pave the 

way for real clinical practice. However, only with careful, deliberate planning and 

curriculum integration can simulation bridge the gap between the classroom and real 

clinical environment. The present study highlighted several issues that educators need to 

pay attention to when setting up simulated practice in order to encourage and facilitate 

diagnostic reasoning. 

First, allowing the students sufficient and flexible time for the simulated 

consultation is essential. As stated before, asking senior medical students to manage 

diagnostic consultations within the same time frame as experts ignores the basic 

principles of the diagnostic expertise development. The ‘OSCE effect’ shows that when 

students are under times pressure, they cannot make the most of their analytic reasoning 

processes. They engage in superficial reasoning in an attempt to deal with the contextual 

constrains. However, when simulation is intended to help students practice diagnostic 

reasoning, they should not be put under such pressure. Since some students may need 

more time than others, and the same student may need more time for some consultations 

than others, allowing for flexible time for the consultations, within reasonable limits, 

would be most suitable. Allowing students more time could also allow them to introduce 

moments of silence when necessary, and engage in more active listening to the patient. 



260 

 

Short time limits are meant to prepare students for the time constrains of real primary 

care consultations. However, in real practice, general practitioners have the chance to 

judge whether to give an extra few minutes to one patient, or having a shorted 

consultation with another one, based on their individual patient needs (Carr-Hill et al., 

1998). In reality, GP consultations do not always last exactly the same time (Carr-Hill et 

al., 1998, Britt et al., 2002). Also, during their clinical placements, final year students are 

given at least 20 minutes per consultation during their final year placements. Even during 

their foundation years, doctors are given 20-30 minutes per consultation. Considering 

these, the 5-10-minute stations for penultimate year students seem unrealistic, as it 

reflects an even stricter time limit than what is set for experienced clinicians. 

Second, it is important to balance the anxiety levels of the learners (Fraser et al., 2012). 

Experts state that the physical and psychological arousal associated with anxiety can either 

facilitate or impair the learning process, depending on a dose-response relationship (Joëls et 

al., 2006). This phenomenon is called the Yerkes-Dodson law and it refers to the inverted 

U-shaped relationship between arousal and cognitive performance (Benson and Allen, 

1980). According to this model, optimal learning takes place when the student experiences 

some level of arousal due to being challenged by the task at hand. On the other hand, high 

anxiety level can negatively affect learning, especially in those cases where the task 

requires higher cognitive involvement and prefrontal cortex activity (Joëls et al., 2006, 

pp.136). This is consistent with the students’ perception, as they pointed out during the 

reflective interviews that in order to perform well in OSCEs they need to practice every 

task until they become routine, otherwise their performance struggles. By monitoring the 

students’ lived experiences of simulated exercises, it should be determined whether the 

right balance of being challenged, but not overwhelmed by the task has been reached. Due 

to the idiosyncratic nature of perceived anxiety, providing a learning experience that is 

optimal for everyone is of course very difficult. However, providing safety strategies that 

could help students not to reach a state of panic, or to alleviate the temporary state of panic 

could be helpful. For example, students should be allowed to pause the simulation at any 

time when they feel their anxiety is preventing them from thinking clearly and ask for help. 

Third, it is important to manage the cognitive load of the simulated scenarios. One 

factor that increased the cognitive load in the present study was the students’ attempt to 
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recall all the various elements of the traditional history structure. The problem with the 

traditional consultation structure is that it tends to involve a high number of different 

elements. When students only have a few minutes for the whole consultations, trying to 

recall all these details may be especially difficult. It is important that realistic 

expectations are set for students and they are not encouraged to ask more questions than 

there could be asked within a short time frame. Due to the fact that the recall of these 

history elements is still effortful, having to ask a large number of standardized questions 

elevates the cognitive load of the consultation. One way to decrease the cognitive load 

would be to provide them with a prompt sheet with all the various history elements, so 

that they can rely on that until it becomes routine and no longer takes up large amount of 

cognitive resources. 

Since recalling the signs and symptoms related to various differentials was also very 

effortful, students could also be provided access to information relating to those in order 

to decrease the cognitive load. This could be achieved by allowing the students access 

to a computer and online resources. Since such resources are readily available in real 

clinical practice, it would also elevate the fidelity of the simulation. They could use the 

online resources to compensate for gaps in their knowledge and thereby turn the exercise 

more towards the diagnostic reasoning aspect. This way the focus isn’t on recalling all the 

checklist items, but about putting all the pieces of information together. There is also 

existing evidence suggesting that allowing students to practice the use of computers and 

online resources is important in order for them to learn how to incorporate those into the 

consultation (Chelton, 2009). 

Fourth, reflection and feedback should form a central part of simulated practice. 

Simulated consultations which incorporate the diagnostic reasoning element should 

encourage students to reflect on their reasoning process. The present study found that 

filming consultations and then watching the video together with the student is a great way 

to prompt reflections abut diagnostic reasoning. This is consistent with previous findings 

suggesting that students find video-feedback can help actively engage students in the 

discussions of reasoning and communication issues (Junod Perron et al., 2016). 

Reflection, verbalizing and self-explanation were all found to facilitate the learning 

process (Chamberland and Mamede, 2015). Without facilitated self-reflection, learning 

opportunities can be easily missed (Paige et al., 2015). Considering the high costs of 

simulated practice, the potential for learning should be maximize. 
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Previous research has shown that reflection in medical diagnosis could positively affect 

diagnostic performance, especially when reflection is used at diagnosis verification and 

testing initial diagnosis against evidence from the case (Mamede and Schmidt, 2017). 

Fourth-year students in the present study were seen at risk of anchoring bias, confirmation 

bias and premature closure, which shows that encouraging verification and testing of their 

initial diagnostic ideas could be useful for them. Therefore, providing space for reflection 

is important, especially at this stage of their learning. However, according to recent 

studies, the complexity of the task mediates the beneficial effects of reflection. The same 

literature review also found that reflection did not contribute much additional value in 

case of straightforward, routine cases (Mamede et al., 2008). Also, since reflection is 

dependent on existing knowledge, it is not useful when reflecting about cases that are far 

beyond the clinicians’ expertise (Mamede and Schmidt, 2017). This highlights the 

importance of task complexity when designing learning exercises that utilize reflective 

practice – if the task is either too simple or too complicated, reflection and self-

explanation won’t be beneficial. 

Finally, high emphasize should also be placed on the feedback following the 

simulated consultations. Based on the present findings, feedback should not be 

provided in checklist form, focusing solely on the questions and topics students need to 

cover during the consultations. Students need to shift their focus away from asking 

questions to concentrating on the answers. They should be explained that it is actually 

the reasoning and interpretation of the findings that matters the most and not sticking to 

set questions. 

 

The present findings suggest that although the presence of the supervisor provides 

opportunity for feedback, and thereby it can be very useful, it can also increase anxiety 

and thereby increasing the cognitive load of the task. A possible solution could be to 

position the facilitator out of sight during the consultation, so that the student is 

encouraged to focus on the patient, instead of on being ‘assessed’ by the facilitator. 

Another solution could be removing the facilitator from the room all together. In the 

latter case, similarly as in the SECO clinic at Dunedin School of Medicine in New 

Zealand (Williamson et al., 2013), the students could be provided with the option of 

over-the-phone help when they feel it is necessary. The feedback from the facilitator 

could be replaced by self-assessment, by giving an evaluation sheet to the students 

after the scenario. The self-assessment this way could also facilitate metacognition 

skills, which would further support the students’ evolving diagnostic reasoning skills 
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(Marcum, 2012, Kuiper and Pesut, 2004). By removing the authority figure from the 

simulation, the perceived need to keep talking in order to appear competent may also 

decrease. 
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6.3.2 Assessment of diagnostic reasoning 

The present findings also have important implications for the use of assessment methods 

in medical education in the UK. As diagnostic reasoning is not yet systematically 

integrated into the undergraduate medical curriculum, it is not surprising that present 

assessment methods are not perfectly suited for the evaluation of these skills. Considering 

the importance of sound diagnostic reasoning skills for safe clinical practice, it is 

essential that medical graduates entering clinical practice are assessed on this skill in 

order to make sure they have the necessary skills to practice safely in their new role as 

junior doctors. Therefore, it is important to re-evaluate the assessment methods used in 

undergraduate medical education to understand how diagnostic reasoning assessment 

could be best integrated. 

Epstein (2007) found that currently the most widely used assessment style in medical 

education involves multiple-choice questions (Epstein, 2007). These exercises work well 

when there is a single, right answer, however, clinical scenarios tend to involve a certain 

level of uncertainty and flexibility that a standard multiple-choice exercise would not be 

able to capture (Epstein, 2007). Also, the present findings suggest that diagnostic 

reasoning skills are intertwined with consultations skills. Although consultation skills and 

diagnostic reasoning skills are often treated as separate competencies, the present study 

shows that they can influence each other. Students’ weakness in communication skills or 

interpersonal skills can influence their diagnostic process during consultations. For 

example, when they do not have the vocabulary to ask the right questions, or do not have 

the confidence to address sensitive issues, and those in turn can influence the diagnostic 

process by depriving them of valuable information. Therefore, diagnostic skills and 

consultation skills should be assessed together. However, multiple-choice questions could 

not realistically assess such complex skills. 

On the other hand, simulated exercises are believed to provide a much more realistic 

venue for assessing clinical skills (Epstein, 2007, Cusimano et al., 1994). They provide 

opportunity to combined reasoning and consultation skills and allow for flexibility in the 

clinical scenarios. Standardized patient OSCEs are built on this assumption, and are 

designed to provide a more realistic assessment of clinical skills than other modalities 

could do. According to a recent report, many medical schools in the UK consider 

OSCEs to be a suitable assessment form for diagnostic reasoning (Page et al., 2016). 
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However, the present findings question the assumption that standardized patient 

OSCEs graded with checklists are likely to tap into the diagnostic reasoning of the 

students. 

 

There are various reasons why OSCEs may not be ideal assessment for diagnostic 

reasoning. First, the same characteristic that makes OSCEs so widely used and popular – 

the fact they ensure objective and structured skills assessment – also make them unsuitable 

for testing complex clinical skills such as diagnostic reasoning. Diagnostic reasoning is 

unlike many clinical skills which need to be carried out in a standardized way, instead it 

requires some level of fluidity and flexibility. Chumley (2008) makes an excellent point of 

highlighting that checklists are ideal for assessing clinical skills which require the 

completion of several steps in the same order every time, such as various procedural skills 

(Chumley, 2008). However, there is no single, best way to conduct a diagnostic 

consultation and there is significant variability even among experts about how they would 

approach a consultation (Chumley, 2008, Barman, 2005). Leung (2002) also argued that 

reducing clinical skills to its sub-components may lead to loosing something essential 

about the competency as a whole, implying that the competency as a whole is greater than 

the sum of its components (Leung, 2002). 

 

Second, it has also been clear from the present findings that someone’s diagnostic 

reasoning process should not be assumed based on their overt behaviour, but instead 

requires overt discussion. However, checklists style OSCE assessment does not provide 

such interaction. The present findings show that examinations that do not require the 

students to verbalize their thinking process should be used with caution when inferring 

diagnostic reasoning from the observed behaviour. 

 

Third, both the present and past research findings show that senior medical students 

rely heavily on analytic diagnostic reasoning strategies to solve diagnostic problems. 

Using such analytic processes is time consuming, however, the short time frame of 

assessments scenarios often does not take this into account. They may explain this by 

claiming that the students will have to learn to do the consultations quickly. However, the 

emphasis should be on the future tense. Students will be expected to speed up the 

consultations in the future, once they have greater clinical experience behind them. 

However, during their undergraduate years when they are just piecing together history 

and diagnosis, this should not yet be required, especially if they are not provided with 

sufficient diagnostic reasoning training and guidance. Allowing students longer 
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time for diagnostic consultations could encourage students to engage in diagnostic 

reasoning instead of rushing them and thereby encouraging a reductionist, superficial 

approach. 

 

Finally, another problem with the checklist assessment of OSCEs that rely on generic 

questions is that they cannot discriminate between students with different levels of 

diagnostic reasoning investment (Chumley, 2008). It the checklists requires students to 

ask the same set of questions for a given presenting complaint, such as chest pain, then 

the mere fact of asking those questions will not signify any reasoning. One student may 

ask those questions because they memorized the list of questions to ask every time 

someone presents with chest pain, while another student may ask those questions because 

they know that the specific presentation of the clinical symptoms justifies those questions 

(Chumley, 2008). In the second case the student is continuously interpreting the clinical 

information and applying it to the diagnostic process, while the first student is not 

necessarily engaging in reasoning at all. Yet they may ask the same questions and report 

the same diagnosis at the end of the consultation. However, without asking what is going 

on in their mind, it is difficult to discriminate between their diagnostic reasoning skills. 

Without further investigating why the student is asking those questions and how certain 

information influence the likelihood of the differentials, it may not be possible to tell 

them apart. Especially when taking into account that the students will do their best to 

appear competent and therefore pretend that they understand what is going on even when 

they really don’t. 

 

All these reasons explain why OSCEs may not be appropriate assessment strategies for 

diagnostic reasoning. The present findings can also explain why previous studies 

found little or no correlation between OSCE scores and clinical reasoning scores 

(Sim et al., 2015, Park et al., 2015, Hodges et al., 1999). However, due to the importance 

of diagnostic competence for safe clinical practice (Croskerry, 2009a, Durning et al., 

2010c), if OSCEs cannot suitably assess diagnostic reasoning skills, more 

appropriate assessment measures need to be identified. Finding more suitable 

assessment style is also important because it has been established that the assessment 

style in education inherently influences the way students learn (Al-Kadri et al., 2012), 

and the present findings are consistent with this view. The gradual shift away from 

apprenticeship-style assessment towards a summative, tick-box style assessment may be 

fundamentally transforming the thinking patterns of medical students: instead of 

facilitating flexible, critical thinking, students are more likely to encourage limited, 
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reductionist thinking style. As medical schools need to accommodate an increasing 

number of medical students, checklist-style skill assessment may be more time and 

resource efficient, but it does not suit the assessment of higher cognitive skills such as 

diagnostic reasoning (Stalmeijer et al., 2009, Stalmeijer, 2015, Lyons et al., 2016). 

Therefore, in line with the Greenaway report (2013), the present findings encourage a 

move away from checklist style assessment for competencies like diagnostic reasoning 

towards a more flexible, interactive assessment style (Greenaway, 2013). 

 

6.3.2.1 Recommendation 6: Introducing suitable assessment methods for diagnostic 

reasoning for senior medical students 

The present findings suggest that there is a need for an additional layer of assessment 

for diagnostic reasoning where students are explicitly asked about their reasoning 

process. The style of examinations is extremely important as it teaches the students what 

is expected of them. If they are assessed through checklists, that may encourage a tick-

box attitude. If they are assessed in a flexible, interactive way, that may encourage more 

flexible approach. However, more flexible assessments such as traditional long case 

assessments, carry the risk of being subjective and have been frequently criticized for low 

inter-rater reliability (Ponnamperuma et al., 2009). Therefore, an assessment tool that 

combines standardized and interactive elements could would be most appropriate, 

such as the Leicester assessment package (LAP). LAP was originally designed to assess 

the consultation skills of general practitioners in the UK, however, it was later adapted to 

use for undergraduate assessment (Braunholtz, 1995, Fraser et al., 1994). Another 

possibility would be to add interactive elements to the existing OSCEs, such as key 

feature problems or script concordance tests (Chumley, 2008, Fischer et al., 2005, Charlin 

et al., 2000). 

 

While OSCEs may work very well in the early years of undergraduate training, the 

present findings suggest that as students approach the graduation, they perceive an 

increasing discrepancy between OSCE consultations and real consultations. The 

present study also has shown how the artificiality of the OSCE scenarios influenced the 

cognitions and behaviours of senior medical students. It appears that when it comes to 

assessments for senior medical students, even simulated scenarios fall short and do not 

reflect realistic performance. This finding could be linked to the expertise reversal 

theory of Kalyuga (2003), which emphasizes that instructional techniques that are 

highly effective for novices may be much less effective for more advanced learners 

(Kalyuga et al., 2003). From this study it seems that this expertise reversal theory 
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should also be applied to assessment strategies, whereby assessment modalities that 

work well for novice students may not be appropriate for senior medical students. If 

senior medical students are examined through OSCEs that involve checklist type 

assessments of diagnostic consultations, that may cause students to regress to a less 

advanced level of diagnostic reasoning whereby they are suppressing their attempts to 

reason in favour of ticking boxes. While real scenarios, in real settings with real patients 

are likely to prompt more patient-centred approach with more diagnostic reasoning 

involvement. For these reasons, it may be beneficial to introduce a more authentic 

setting for assessments during the final year of undergraduate training. Some 

universities already have such assessments in place for final year medical students. In 

Sweden, the assessment of final year medical students diagnostic skills in real, work-

based clinical setting with unselected, consenting patients has already been successfully 

trialled and implemented (Aaraas et al., 2007). That could have the added advantage of 

more predictive power for future performance in the real clinical world. 

While primary care is a challenging setting for students at first, its characteristics make it 

ideal for both training and assessing diagnostic reasoning strategies in. This is in line with 

the recommendation of Page et al. (2016) who proposed that the best route for 

integrating diagnostic reasoning into the curricula may be via the primary care 

placements (Page et al., 2016). The primary care setting involves a broad range of 

conditions; relies very much on history, examinations and diagnostic reasoning; the 

diagnostic process involves ruling out and narrowing down differentials; and it prompts 

independent work which evokes a sense of professional responsibility. These features 

make it an ideal setting for both training and assessment purposes. Using such a generalist 

setting for diagnostic training would also be in line with the Greenaway report’s 

recommendation for a move towards more generalist training of medical professionals 

(Greenaway, 2013). Even though the diagnostic process in secondary care has its own 

unique characteristics, medical trainees could all benefit from a basic training where they 

learn how to direct history taking, how to interpret clinical information in light of the 

working hypothesis, and how to rely on their own reasoning skills and clinical judgement 

in the absence of lab tests and scans. This could equip them with the basic cognitive 

foundations of diagnosis and management that they could utilize in the future in various 

clinical settings. All in all, if used together with interactive assessment style which 

involves asking the student to verbalize their thinking process, primary care could also be 

a promising speciality for assessing senior medical students’ diagnostic competencies. 
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6.3.2.2 Recommendation 7: Counteracting the OSCE effect 

While it has been concluded that standardized patient OSCEs with checklists style 

assessment is not well-suited preventing to evaluate diagnostic reasoning skills, it does 

not imply that OSCEs should be completely abandoned. However, it does highlight some 

important aspects of this examination style, which should be addressed in order to better 

facilitate diagnostic reasoning. There are various steps that could be taken in order to 

ensure that the ‘OSCE effect’ does not contaminate Simulation-Based Medical Education 

and instead allows students room for practicing diagnostic reasoning instead of engaging 

in a box ticking behaviour. These steps are explained using the cognitive framework of 

the ‘theory of planned behaviour’ (Ajzen, 1991). 

According to the theory of planned behaviour there are three main factors that determine 

one’s future behaviour: attitudes, subjective norms, and perceived control over the 

behaviour (See Figure 16) (Ajzen, 1991). These three components determine the 

implementation intention, which in turn will determine the behaviour itself. Attitudes are 

determined by beliefs about the outcome of the behaviour, and evaluation of those 

outcomes. Subjective norms are determined by the normative belief about the behaviour 

and motivation to comply. In order to achieve behaviour change, attitudes, subjective 

norms, and perceived control over the behaviour should be addressed. 

Figure 16: Cognitive psychological framework for behaviour: Theory of planned 

behaviour (Ajzen, 1991) 
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Based on the present findings, medical students in an OSCE engage in a performance 

driven approach (See Figure 17). They strive to achieve a high grade, for which they need 

to score as high as possible on their assessment checklist within the short time frame of 

OSCE stations. Engaging in analytic reasoning would be counterproductive in these 

situations, as there is not enough time to engage in step by step thinking, and no extra 

reward for engaging in a deeper level of reasoning. The nature of the assessment thereby 

guides students’ behaviour. When applied to the ‘theory of planned behaviour’ model 

(Ajzen, 1991), this would mean that during the OSCEs, students know that achieving high 

scores on the assessment checklist will help them achieve a high grade. They also believe 

that their OSCE grades are important for their future. Therefore, they will try to make sure 

that they get a high score on the checklist. It is also important for the students to appear 

competent during these consultations and they believe they can demonstrate competence 

by ticking all the boxes on the assessment checklists. In order to do that, they try to 

memorize all the questions they are supposed to be asking for the different stations. Their 

planning for future behaviour is determined by these beliefs and attitudes and therefore it 

will result in a box ticking behaviour during OSCEs. 

Figure 17: Performance orientation during OSCEs 
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According to the model, if the beliefs of the students could be changed, then the 

attitudes, intention and thereby the behaviour could be changed as well. It may be 

possible to influence the normative belief about the behaviour by changing the 

assessment style of the OSCEs for one that is not organized in a checklist form. 

Wherever there is a checklist, students will be able to memorize it and recite it back 

and achieve a high score without engaging in much reasoning. That is why the 

assessment needs to incorporate a discussion that probes the students’ real 

understanding of the case, instead of superficial knowledge. If the assessment is 

interactive, where the students are asked about their reasoning process then that could 

encourage a mastery orientation for reasoning skills instead of the performance 

orientation of ticking boxes. In addition, students need to understand the importance of 

sound diagnostic reasoning skills for future clinical practice. In order to achieve a more 

favourable approach, students need to change their performance orientation to 

mastery orientation (See Figure 18). They need to receive more training in diagnostic 

reasoning in order to have high perceived behavioural control over their own ability to 

engage in diagnostic reasoning. Considering the students desire to move away from the 

checklist attitude when they enter real clinical practice, these changes could help them 

facilitate their transition from medical school into the real clinical world. 

Figure 18: Mastery orientation during OSCEs 
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6.4 THEORETICAL IMPLICATIONS 

The findings of the present study also have important theoretical implications. The 

findings suggest that it is important to revise the conceptual framework used to assess 

clinical competencies in medical education by incorporating the importance of 

diagnostic reasoning could contribute for better assessment for diagnostic reasoning 

skills in medical education. 

6.4.1 Clinical competency assessment in medical education – revising the Miller 

pyramid 

The Miller pyramid (1990) was designed to provide a conceptual framework for 

assessing clinical competencies in medical education (See Chapter 1). The pyramid is 

made up of four tiers, labelled ‘knows’, ‘knows how’, ‘shows’ and ‘shows how’. While 

the lower two levels are associated with cognitive skills, the upper two skills are 

associated with behaviours, as seen in Figure 19. This framework suggests that the 

highest level of competence is achieved when the student is able to perform the clinical 

skills in the real clinical environment. 

Figure 19: The cognitive and behavioural elements of Miller’s pyramid (Miller, 1990) 

 

As concluded in the present paper, OSCEs do not seem to successfully assess the 

diagnostic reasoning of medical students. However, according to the Miller pyramid, 

OSCEs were never intended to do that in the first place. According to the Miller’s 

pyramid, OSCEs are supposed to assess behaviours and not cognitions. So why do 

medical schools think it could assess diagnostic reasoning? The answer to this 
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question may be twofold. First, diagnostic reasoning is a relatively new educational target 

and therefore there are no agreed upon protocols for either its training or its assessment. 

Therefore, in the absence of a more suitable assessment, it is often tagged onto an already 

existing one. The recent increase in the awareness of the importance of this skill and the 

consequent pressure to integrate it into the curriculum may have prompted medical 

schools to simply add it onto the list of competencies OSCEs assess. Second, OSCEs are 

successful in assessing various clinical skills (Berendonk et al., 2013, Swanson and van 

der Vleuten, 2013), therefore, it seems natural that it could also accommodate another 

clinical skill, such as diagnostic reasoning. However, there is a fundamental problem with 

this assumption. OSCEs are predominantly designed to assess observable behaviours, not 

cognitions. Cognitive skills such as reasoning are inherently covert, and the only way to 

assess them during OSCEs is to infer them from the students’ observable behaviour. 

However, as shown by the present research there can be great discrepancy between what 

students think and what they say out loud. Therefore, inferring reasoning from verbal 

behaviour does not seem reliable. 

However, the finding that OSCEs in their standard form are not suitable for assessing 

diagnostic reasoning should not mean that it should not be assessed at all. On the 

contrary, it is an essential clinical skill that should occupy a significant position in the 

medical curriculum. This also means that the cognitive element of the Miller pyramid 

needs to rise above the lower two tiers of the pyramid (See Figure 20). While the 

competencies of ‘knowing’ and ‘knowing how’ on the bottom two tiers are essential for 

assessing medical knowledge, the cognitive element should not stop there. The top tiers 

should include ‘show how to think’ and ‘think’ in addition to the behavioural components. 

These two modifications should encompass the assessment of diagnostic reasoning first 

in simulated, then in real, clinical setting. Revising the Miller pyramid by enhancing 

the cognitive element could be the first step towards a curriculum that values the 

importance of diagnostic reasoning. 
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Figure 20: The revised ‘Miller’s pyramid’ for clinical competency assessment 
that incorporates diagnostic reasoning 
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6.5 LIMITATIONS OF FINDINGS 

Whilst much of the present findings are consistent with existing findings which 

provides an added level of validation for the results, there were also some limitations 

that need to be discussed. 

(1) Due to the OSCE-like setting of the Simulated Surgeries, it was difficult to 

disentangle which cognitions and behaviours of the students were realistic and which 

ones were determined by the OSCE elements. Therefore, there is a possibility that 

there was some interference from the OSCE nature of the setting to the inferences 

that could be drawn about fourth year students’ diagnostic reasoning. However, in 

order to minimize this interference, the analysis was carefully rooted in the empirical 

data, taking into consideration the participants interpretations of their own cognitions 

and behaviours. However, there may be a possibility that the students’ cognitions 

were influenced in ways which they were not consciously aware of, which is an 

inherent limitation of introspection. Willing (2001) refers to these as non-

propositional, pre-cognitive knowledge (Willig, 2001). However, the researcher’s 

secondary interpretation of the students’ experiences supplemented the analysis by 

highlighting where such pre-conscious influences may have played a part. 

(2) While coming across the ‘OSCE effect’ was an interesting and informative finding, 

which has important implications for medical education, it was not the primary aim 

of the study. The original aim of the study was to investigate medical students in a 

setting that resembles real primary care environment, rather than an examination 

setting. In order for the study to avoid this unintended OSCE effects, instead of 

making use of the existing Simulated Surgeries, separate simulated consultations 

could have been set up. That way it could have been ensured that the simulation does 

not involve an assessment element directing the students’ attention away from the 

diagnostic task at hand. 

(3) A further limitation of the present study was the low participant number of Phase 2 

and 3. This was mainly due to the timing issues caused by acquiring all necessary 

ethical approvals prior to the study, which has taken longer than anticipated. This 

difficulty could have been overcome, if all ethical approvals together with 

applications for research passport involving the DBS check and occupational health 

check have been attained at the beginning of the project. If these approvals could 
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have been acquired earlier, then the participant recruitment and data collection 

phase could have been longer, which would have provided time for involving a 

larger participant sample in phase 2 and 3. 

(4) The difference in the participants’ roles throughout the various phases of the study 

may have also acted as a confounding factor. In phase 1, students perceived the 

simulated consultations primarily as formative OSCE exercises that could help them 

pass their future assessments. They were consciously aware of the fact that they 

were consulting with actors, not real patients, and their behaviour did not 

necessarily reflect their approach to real consultations. In phase 2, students were 

working with real patients, without direct observation from a supervisor, which had 

a significant effect on their consultations. They had more responsibility and were no 

longer asking questions to tick boxes. However, their engagement with the patients 

was limited due to the short duration of their placement and the fact that they were 

not yet allowed to make autonomous decisions. Finally, in phase 3, the junior 

doctors were completing long placements, able to see the same patients repeatedly, 

making use of the continuity of care model of primary care for both the diagnostic 

process and o follow up on management plans. While they were still under 

supervision, they had much more responsibility and autonomy in their clinical 

decisions. These differences may have had a strong influence on the participants’ 

approach to the consultations, which could have influenced the observed differences 

between the three year groups. 

(5) Due to the design of the present study, drawing conclusions about the 

developmental trajectory of diagnostic reasoning skills is problematic. While the 

fourth year and final year students belonged to the same cohort of the same medical 

school, the foundation doctors were, for practical reasons, drawn from a single, 

different medical school. Therefore, it cannot be concluded from the findings how 

medical students’ skills change over the years and across the graduation. The 

conclusions drawn focus on what characterizes participants in the various year 

groups when comparing and contrasting their interview data. 

(6) Another limitation of the study was that the findings may be specific to the 

curriculum of the local medical school. OSCE procedures, primary care training, 

and diagnostic reasoning training may all be significantly different in various 

medical schools, which would limit the transferability of the findings. Other 
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medical schools may use different style rating and assessments during OSCEs, such 

as domain scoring or global scores instead of checklists. The present findings would 

only be transferable to medical schools using checklist style OSCE assessment. 

Medical schools may also differ on how much time students spend in primary care 

placements and at what part of the curriculum they are first given the responsibility 

of diagnosing and managing patients. Furthermore, as diagnostic reasoning is not 

part of the core curriculum, different medical schools are also likely to involve 

different diagnostic reasoning training in their curriculum, which may further limit 

the transferability of the present findings. In order to facilitate transferability, both 

the curriculum design and OSCE procedures of the local medical school have been 

described in detail. 

(7) In the practical implications of this study, the main focus is on helping students to 

improve their analytic reasoning strategies. However, this should not be understood 

as downplaying the importance of non-analytic reasoning strategies. On the 

contrary, the suggestions made for curriculum development could help students 

move towards developing illness scripts which are the basis for expert diagnostic 

reasoning (Schmidt et al., 1990, Norman, 2005b, Elstein and Schwartz, 2002). 

Research shows that students who are encouraged to use both their analytic and non-

analytic strategies to solve diagnostic problems tend to achieve higher diagnostic 

accuracy than those who are only making use of one of those (Eva, 2005). 

Therefore, while it is important for students to develop sound analytic reasoning 

skills, they should also be encouraged to make use of their non-analytic strategies. 

(8) Voluntary participation may have biased the results, as students who volunteered 

may have been more confident in their skills than others. Unfortunately, many of 

the participants did not consent to accessing their academic results, therefore it is 

not possible to objectively determine whether this assumption was correct. 

Participants may have been students who are naturally more reflective and 

interested in diagnostic reasoning. If this is the case, then the conclusions may 

overestimate the diagnostic ability of the rest of the cohort. However, if it is in fact 

correct that the participants were from the stronger academic background, than 

those educational needs may be even stronger for the whole population of students, 

and therefore the practical recommendations would benefit the cohort. Future 

studies could be directed towards collecting more demographic information about 
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the participants in order to investigate whether those characteristics influence their 

diagnostic reasoning skills. 

(9) The present study only touched upon a small number of the extrinsic and intrinsic 

factors implicated in the existing models of diagnostic reasoning. According to a 

model proposed by Durning and colleagues (2011), there are three types of factors 

influencing diagnostic reasoning, which include the followings: (1) doctor factors, 

such as expertise, intelligence, self-regulation, deliberate practice, sleepiness, well-

being, mental illness; (2) patient factors, such as acuity of illness, spoken English, 

proficiency etc.; and (3) encounter factors such as common/atypical presentation, 

appointment length, setting etc. (Durning et al., 2011). The present study mainly 

explored encounter factors, as those were the ones participants focused on. 

However, it does not mean that other factors have not played a role in the 

background. Therefore, it is not suggested that the present study provides a fully 

comprehensive account of diagnostic reasoning. On the other hand, it did explore 

every aspect that the students found important or salient enough to mention during 

their reflections. 

(10) Finally, there are some inherent limitations associated with the use of IPA 

methodology. There is a general view that qualitative studies with small participant 

numbers cannot be used for generalizing the findings. However, random and large 

samples are not always required for the contribution of knowledge. Formal, statistical 

generalization based on large samples is not the only source of scientific progress. A 

single case study can be critical in the development of new theories or the revision of 

existing ones. Qualitative studies with small sample size are ideal to explore in detail 

the lived experiences of the participants. The aim is to identify details that have not 

been included in previous theoretical models, and by that enhance the understanding 

of the phenomenon in question. It can also identify factors that explain some of the 

discrepancies found in previous data. Its distinct advantage over quantitative methods 

is the ability to focus on the details in a way that would not be possible when using a 

large sample size. Furthermore, a single case study can be used to falsify previously 

accepted models or assumptions. The in-depth approach of qualitative studies is ideal 

for identifying “black swans” – to reveal that what has appeared to be white from the 

distance may actually be black from close up (Flyvbjerg, 2006). In the present study, 

falsifying the assumption that OSCEs, or simulations that share certain contextual 

characteristics with OSCEs 
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could realistically evaluate diagnostic reasoning. Although IPA data may not be ideal for 

formal generalization, the findings can be analysed and interpreted in light with existing 

theories in order to generate new models and theories. In the present study it involves the 

‘OSCE effect’ model and the identification of the window of opportunity in the 

undergraduate curriculum for the integration of diagnostic reasoning training. 

Others argue that it is the transferability of the findings that should be considered in case 

of qualitative studies instead of generalizability. Transferability is determined by the 

readers of the study who are invited to make connections between the findings of the 

present study and their own experiences. Due to the great divergence in curriculum 

content and structure across various medical school in the UK, it is yet to be explored 

whether the present findings hold true across various settings. Diagnostic reasoning is 

generally largely part of the hidden curriculum and hence not greatly controlled or 

standardized across schools. Therefore, students from other medical schools which offer 

a significantly different diagnostic skills training may have different levels of 

competencies as the medical students participating in the present study. However, the 

survey results provide some confirmation that students across the UK share similar 

experiences to what is termed “OSCE effect” here. 

The subjectivity of interpretations may also raise questions of validity (Golsworthy and 

Coyle, 2001). On the one hand, Francis Bacon expressed that it is part of human nature to 

overstate the degree of order and equality in things; a problem all researchers have to face 

(Bacon, 1620). As IPA allows more room for interpretation and judgement than other 

research methods, it is often seen as less rigorous than those methods. However, according 

to researchers, in-depth, qualitative studies tend to report that their original assumptions and 

preconceived ideas has been incorrect, which has led them to revise their hypothesis 

(Flyvbjerg, 2006). It is falsification and not verification that characterizes such studies 

(Flyvbjerg, 2006). 

Some researchers opt to validate their interpretations by other academics and researchers 

(Duncan et al., 2001, Smith et al., 2002), while other simply claim that reliability is an 

inappropriate criterion to use for IPA studies (Yardley, 2000). In the present study, the 

interpretations were checked by two academics in addition to the researcher in order to 

ensure the credibility of the findings, to ensure that the 
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interpretations remained grounded in the empirical data, and to ensure that the data was 

sufficiently contextualised; but not to serve as a ‘check of objectivity’ (Osborn and Smith, 

1998). As the present paper aims to offer one of the many possible interpretations of the 

data, it does not intend to claim “the singular true account” (Yardley, 2000, Brocki and 

Wearden, 2006). 
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6.6 FUTURE DIRECTIONS 

There are various ways in which the present study has paved the way for future 

research. 

First, the IPA study of fourth year medicals students could be repeated in various 

medical schools. The use of the present methodology has distinct advantages, as it allows 

for the consideration of contextual factors and is enriched by the students’ own 

interpretations of the diagnostic process. Repeating the study in further settings could 

allow for testing the transferability of the findings. It may be that students in other 

medical school are at different stage in their diagnostic reasoning development due to 

different curriculum structure and different diagnostic reasoning training. Further 

research in this area could help illuminate these. 

Second, research could progress towards looking at the next developmental stage, the 

diagnostic reasoning skills of GP trainees. Such research could contribute towards the 

development of a developmental model for diagnostic reasoning skills across the 

continuum of medical education. 

Third, future research could be built on the practical implications of the present findings. 

New diagnostic reasoning modules could be implemented in order to facilitate the 

diagnostic reasoning development of senior medical students at the local medical school. 

The implementation of such training should be accompanied by the monitoring of the 

effectiveness of such training. 

Fourth, simulated practices which resemble examination settings could be re-designed in a 

more diagnostic reasoning friendly way. 

Fifth, experimental studies could be used to test the various elements of the ‘OSCE 

effect’ model. 

Finally, IPA studies could be conducted in real OSCE setting in order to reveal the 

students lived experiences during actual OSCE consultations in even more detail. 
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6.7 CONCLUDING REMARKS 

According to Lukacs (2009), when talking about original contribution to knowledge, 

"original" means "the potential to do at least one of the following: uncover new facts or 

principles, suggest relationships that were previously unrecognized, challenge existing 

truths or assumptions, afford new insights into little-understood phenomena, or suggest 

new interpretations of known facts that can alter man's perception of the world around 

him”(Lukacs, 2009). The present study successfully achieved more than one of the 

above criteria. It is the first qualitative study to explore senior medical students’ 

experiences of diagnostic consultations in a practice OSCE setting. It is also the first 

qualitative study to explore final year medical students’ and Foundation trainees’ 

experiences in a primary care setting. The study helped to illuminate how medical 

students perceive, understand and interpret the diagnostic process in primary care. It has 

also explored their perceptions and experiences of OSCEs in relation to diagnostic 

reasoning. The study successfully contributed to the understanding of medical students’ 

diagnostic reasoning development. It added to the existing research by suggesting new 

interpretations for previous findings, and it provided useful insight into medical 

students’ experiences which had both practical and theoretical implications for 

undergraduate medical education. 

The most important original contributions of the present study are the followings: 

i. Identifying the ‘OSCE effect’, which could provide new insight into why previous 

quantitative studies have not found a correlation between OSCE scores and 

diagnostic reasoning performance 

ii. Proposing ways to counteract the ‘OSCE effect’ by applying the present findings 

to the ‘theory of planned behaviour’ 

iii. Identifying simulation features that need to be addressed in order to facilitate 

diagnostic reasoning 

iv. Challenging the assumption that standardized patient OSCEs with checklist style 

assessment could successfully evaluate diagnostic reasoning skills 

v. Identifying a suitable window of opportunity for diagnostic reasoning training to 

be integrated into the medical curriculum based on empirical data 

vi. Calling attention to the importance of facilitating students’ transition between 

history taking and diagnosis 

vii. Proposing the revision of the Miller pyramid in order to emphasize the 

importance of the cognitive elements in clinical competence. 
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8 APPENDICES 

A. INTERVIEW GUIDE FOR THE VIDEO-STIMULATED INTERVIEWS 

 

Semi-structured interview guide 
 

 

 

 

Before watching the video 

1. How did you find the consultation?  

2. How did you find being filmed during the consultation? 

 

 

Instruction before watching the video footage: 

What I would like you to do is as we are watching the video is to try to remember what was 

going through your mind during the consultation. If you cannot remember what you were 

thinking or if you were thinking about something other than the consultation, either is 

okay.   

As we are watching the video, when you can remember what was going through your mind, 

please pause the video, and tell me your thoughts. I may also stop the video at times and 

ask you to tell me what you were thinking.  

While watching the video 

1. What was your first impression of the patient’s problems after their initial 

comments? 

2. What were you thinking at this point? / What was going through your mind here? 

3. Did you think this at the time of the consultation? (checking for post-hoc 

rationalization) 

4. What made you ask this question? 

5. How did you arrive at this conclusion? What features of the patient’s history 

allowed you to arrive to that conclusion? 

6. What led you to make that diagnosis?  Were there any other competing diagnoses 

that you have considered? 

After watching the video 

1. What do you think is the most challenging part of the diagnostic process? 

2. How did you find reflecting upon the consultation? 
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B. CONSENT FORM FOR MEDICAL STUDENTS IN PHASE 1 

 

 

CONSENT FORM 

 

Title of Project:  Can simulation clarify diagnostic skills for newly qualified doctors? 

Name of Researcher:  Annamaria Nagy 

 
 Please 

initial box 

I confirm that I have read and understood the Participant Information Sheet for the study and I 

understand the procedures and possible risks. I have had the chance to ask questions about the 

study and I am satisfied with the answers I have been given.  

 

 

I understand that my participation in this study is voluntary and that I am free to stop at any time, 

and I do not have to give a reason for doing so. I understand that there will be no negative 

consequences for this action.  

 

 

I understand that my consultation with the simulated patient will be filmed and the interview 

afterwards will be recorded as well. I understand that I will be viewing the filmed consultation 

with the researcher during the interview and make reflective comments upon my reasoning and 

decision-making process.  

 

 

I understand that relevant sections of the data collected during the study will be used for research 

purposes. I am aware that direct quotations from my simulation exercise and the following 

interview may be used in the study in an anonymised form. I give permission for my data to be 

used for this purpose. 

 

 

I understand that occasionally an external regulator or funding body may ask to look at the data 

for this study to check that it is being run correctly. 

 

I understand that if unprofessional behaviour is witnessed during the study, the researcher will 

have the duty to inform the Director of Undergraduate Teaching and Learning (Dr Juliet Wright). 

 

 
 

I agree to take part in the above study.  

  

________________________ ________________ _____________________ 

Name of Participant  Date Signature 

 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _  _  

 

 

I have explained the information in this document and encouraged the participant to ask 

questions and provided adequate time to answer them. 

 

_________________________ ________________ _____________________ 

Name of Researcher   Date  Signature 

or Person Seeking Consent    

(If different from researcher) 

 

When completed: 1 copy for the participant; 1 copy for the researcher site file 
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C. PARTICIPANT INFORMATION SHEET FOR PHASE 1  
 

 
 

Dear Participant, 

 

 

 

‘Diagnostic reasoning in primary care’ 

 

 

We would like to invite you to take part in our research study. Before you decide we would like you to 

understand why the research is being done and what it would involve for you if you took part. One of 

our team will go through the information with you and answer any questions you may have.  

 

Talk to others about the study if you wish.  Ask us if there is anything that is not clear or if you would 

like more information.  Take time to decide whether or not you wish to take part. 

 

 

1. What is the purpose of the study? 

This study is undertaken as part of my PhD project at BSMS. The purpose of the project is 

to explore how medical students think during diagnostic consultations. The data obtained 

through the study could help to refine how diagnostic reasoning skills are taught at BSMS.  

 

2. Who is organising and funding the research?   

The research is funded by Brighton & Sussex Medical School. 

 

3. Why have I been invited? 

You have been invited for this study because you are a 4th year medical student at BSMS and 

you have indicated your interest in this research project. 

 

4. Do I have to take part? 

No. It is completely up to you to decide whether or not you wish to join the study.  If you 

agree to take part, we will ask you to sign a consent form. Even after signing the consent 

form, you will be free to withdraw from the study at any time without giving a reason. 

 

5. What will happen to me if I take part? 

Simulated Surgery: 

As part of your General Practice module (403), you will take part in a Simulated Surgery 

exercise. Your simulation exercise will take place as normal with the only addition being 

that it will be filmed. 

 

After the Simulated Surgery: 

You will be invited to have a discussion with the researcher to talk about what was going 

through your mind during the simulation exercise.  

 

6. What will I have to do? 

After your Simulated Surgery, you will be asked to join the researcher in a separate room, 

and talk about your experience of the consultation. The researcher will also ask you about 

your thoughts, ideas and thinking process during the consultation, and how you have arrived 

to your diagnostic decisions.  

 

During the discussion you will be watching the video recording of your consultation in order 

to refresh the experience. Your discussion with the researcher also will be recorded for later 

transcription purposes. The discussion will take approximately 20-30 minutes.  

 

7. What are the possible benefits of taking part? 

You will have the chance to watch the video of your consultation and discuss your experience 

of the simulation exercise. Reflecting on your experience can help you become more aware 

of your own skills and thinking process, which may be beneficial for you.  
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8. Are there any possible disadvantages or risks of taking part? 

Since the study is interview based, there are minimal risks involved. However, some may 

find that filming during the simulation exercise may add to the anxiety of the task.  

 

9. What about confidentiality? 

All the information collected during the course of the research will be kept strictly 

confidential. All data will be stored securely, and only the researcher and the project 

supervisors (Prof Gordon Ferns and Dr Wesley Scott-Smith) will have access to it.  

 

Due to the nature of the study, direct quotations from your consultation and interview may 

be used in the study. However, those quotes will be anonymised. 

 

10. What will happen if I don’t want to carry on with the study? 

You are free to withdraw at any time and without giving a reason. You will not be penalized 

in any way and it will not affect your education at BSMS. We will also be happy to discuss 

with you what will happen to any data that has been collected up to the point of your 

withdrawal from the study. 

 

11. What if there is a problem? 

If you have any concerns about any aspect of this study or complaints about the way you 

have been treated during the study or possible harm you might suffer, you should ask to 

speak with the researchers who will do their best to answer your questions. The researchers 

contact details are provided at the end of this Sheet. However, it is not expected that any 

problems will occur. 

 

12. Harm  

The Universities of Brighton and Sussex have insurance in place to cover their legal 

liabilities in respect of this study.  

 

13. What will happen to the results of the research study? 

The study will be written and up and form part of my PhD thesis. The results may also be 

submitted for publication in relevant scientific journals and presented at academic 

conferences. A summary of the results will be made available for all participants. 

 

 

14. Who has approved this study?  

This study has received ethical approval from the Brighton and Sussex Medical School 

Research Governance and Ethics Committee (BSMS RGEC).  
 

 

Thank you for taking the time to read this information sheet.
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D. CONSENT FORM FOR MEDICAL STUDENTS AND JUNIOR DOCTORS IN PHASE 2 AND 3 

 

Consent Form 
 

Title of Project:  Diagnostic reasoning in primary care 

Name of Researcher:  Annamaria Nagy 

 
 Please initial box 

I confirm that I have read and understood the Participant Information Sheet for the study 

and I understand the procedures and possible risks.  

 

I have had the chance to ask questions about the study and I am satisfied with the 

answers I have been given.  

 

 

I understand that my participation in this study is voluntary and that I am free to stop at 

any time, and I do not have to give a reason for doing so. I understand that there will be 

no negative consequences for this action.  

 

I understand that my consultation will be filmed and the interview afterwards will be 

recorded as well. I understand that I will be viewing the filmed consultation with the 

researcher during the interview and make reflective comments upon my reasoning and 

decision-making process.  

 

I understand that relevant sections of the data collected during the study will be used for 

research purposes. I am aware that direct quotations from my simulation exercise and 

the following interview may be used in the study in an anonymised form. I give 

permission for my data to be used for this purpose. 

 

I understand that occasionally the supervisors of the study may ask to look at the data 

for this study to check that it is being run correctly. 

 

I understand that if unprofessional behaviour is witnessed during the study, the 

researcher will have the duty to inform the supervisors of the study. 

 

  

I agree to take part in the above study.  

 

________________________ ________________ _____________________ 

Name of Participant  Date                                                  Signature  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _  

 

 I have explained the information in this document and encouraged the participant to ask questions and 

provided adequate time to answer them. 

 

_________________________ ________________ _____________________ 

Name of Researcher   Date  Signature 

 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _  

 

Signature of participant AFTER CONSULTATION (After the consultation I am still willing/I no longer wish my 

consultation to be used for the above purposes.) 

 

....................................................................................   



305 
 

E. PARTICIPANT INFORMATION SHEET FOR MEDICAL STUDENTS AND FOUNDATION 

TRAINEES IN PHASE 2 AND PHASE 3 
 

 

Dear Participant, 

 

 

‘Diagnostic reasoning in primary care’ 

 

 

We would like to invite you to take part in our research study. Before you decide we would like you to 

understand why the research is being done and what it would involve for you if you took part. One of our 

team will go through the information with you and answer any questions you may have.  

 

Talk to others about the study if you wish.  Ask us if there is anything that is not clear or if you would like 

more information.  Take time to decide whether or not you wish to take part. 

 

1. What is the purpose of the study? 

This study is undertaken as part of my PhD project at Brighton & Sussex Medical School (BSMS). The 

purpose of the project is to explore how medical students think during diagnostic consultations. The data 

obtained through the study could help to refine how diagnostic reasoning skills are taught.  

 

2.    Who is organising and funding the research?   

The research is funded by Brighton & Sussex Medical School. 

 

3. Why have I been invited? 

You have been invited for this study because you are a 5th year BSMS student or Foundation Year doctor, 

and you have indicated your interest in this project. 

 

4. Do I have to take part? 

No. It is completely up to you to decide whether or not you wish to join the study.  If you agree to take part, 

we will ask you to sign a consent form. Even after signing the consent form, you will be free to withdraw 

from the study at any time without giving a reason. 

 

5. What will happen to me if I take part? 

Some of your diagnostic consultations (during student-led surgeries) will be filmed. Afterwards, you will be 

invited to have a discussion with the researcher to talk about what was going through your mind during the 

consultation.  

 

6. What will I have to do? 

After your filmed consultation, you will be asked to join the researcher in a separate room, and talk about 

your experience of the consultation. The researcher will also ask you about your thoughts, ideas and thinking 

process during the consultation, and how you have arrived to your diagnostic decisions.  

 

During the discussion you will be watching the video recording of your consultation in order to refresh the 

experience. Your discussion with the researcher will be recorded as well, and take approximately 30 minutes.  

 

7. What are the possible benefits of taking part? 

You will have the chance to discuss your experience of your consultation. Reflecting on your experience can 

help you become more aware of your own skills and thinking process, which may be beneficial for you.  

 

8. Are there any possible disadvantages or risks of taking part? 

Since the study is interview based, there are minimal risks involved. However, some may find that filming 

may add to the anxiety of the task.  

 

9. What about confidentiality? 

All the information collected during the course of the research will be kept strictly confidential. All data will 

be stored securely, and only the researcher and the project supervisors will have access to it.  

 

Due to the nature of the study, direct quotations from your consultation and interview may be used in the 

study in an anonymised form. 

 

In certain exceptional circumstances where you or others may be at significant risk of harm, the researcher 
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may need to report this to an appropriate authority, in accordance with the UK Data Protection Act 1998. 

This would usually be discussed with you first. The researcher may disclose identifiable information without 

consent if it is required by law, if it is approved under section 251 of the NHS Act 2006. 

 

10. What will happen if I don’t want to carry on with the study? 

You are free to withdraw at any time and without giving a reason. You will not be penalized in any way and 

it will not affect your education at BSMS. We will also be happy to discuss with you what will happen to any 

data that has been collected up to the point of your withdrawal from the study. 

 

11. What if there is a problem? 

If you have any concerns about any aspect of this study or complaints about the way you have been treated 

during the study or possible harm you might suffer, you should ask to speak with the researchers who will do 

their best to answer your questions. The researchers contact details are provided at the end of this Sheet. 

However, it is not expected that any problems will occur. 

 

If you remain unhappy and wish to complain formally, you can do this through the NHS Complaints 

Procedure. Details can be obtained from the GP or the local Clinical Commissioning Group. In the event that 

something does go wrong and you are harmed during the research and this is due to someone’s negligence, 

then you may have grounds for a legal action for compensation against the NHS but you may have to pay 

your legal costs. The normal National Health Service complaints mechanisms will still be available to you. 

 

12. Harm  

The Universities of Brighton and Sussex have insurance in place to cover their legal liabilities in respect of 

this study.  

 

13. What will happen to the results of the research study? 

The study will be written and up and form part of my PhD thesis. The results may also be submitted for 

publication in relevant scientific journals and presented at academic conferences. A summary of the results 

will be made available for all participants. 

 

14. Who has approved this study?  

All research in the NHS is looked at by an independent group of people, called a Research Ethics Committee 

to protect your safety, rights, well-being and dignity. This study has been reviewed and given favourable 

opinion by East of England - Cambridgeshire and Hertfordshire Research Ethics Committee via 

Proportionate Review Service.  

 

Thank you for taking the time to read this information sheet. 
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F. PATIENT CONSENT FORM FOR PHASE 2 AND PHASE 3 

 

Patient Consent Form for Video Recording 

for Research Purposes* 
 

 

Patient's name: 

Place of Video Recording: 

Date: 

 

Dear patient 

 

We hope to make a video recording of the consultation between yourself and the final year 

medical student/ junior doctor whom you are seeing today. The video will be used to review 

the consultation with the medical students/junior doctors in order to help understand how 

they make diagnostic decisions.  

 

The video recording will ONLY be of you and the doctor talking together during the 

consultation. Intimate examinations will not be recorded and the camera will be switched off 

on request. The video will be stored securely in accordance with NHS guidelines, and will 

be erased within one year of completion of the research study. 

 

You do not have to agree to your consultation with the doctor being recorded. If you 

want the camera to be turned off at any time, please tell your doctor - this is not a problem, 

and will not affect your consultation in any way. But if you do not mind your consultation 

being recorded, please sign below.  

Thank you very much for your help. 
 

 

TO BE COMPLETED BY PATIENT 

I have read and understood the above information and give my permission for my 

consultation to be video recorded. 

 

Signature of patient BEFORE CONSULTATION: 

 

.................................................................................... Date ............................................. 

 

 

After seeing the doctor I am still willing/I no longer wish my consultation to be used 

for the above purposes. 

 

Signature of patient AFTER CONSULTATION: 

 

.................................................................................... Date ........................................... 

 

* Adapted from the Patient Consent Form for Video/Digital Recording for Training 

Purposes by the Royal College of General Practitioners 
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G. PATIENT INFORMATION SHEET FOR PHASE 2 AND PHASE 3 
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Dear Patient, 

 

We would like to invite you to take part in our research study. Before you decide we would like you to 

understand why the research is being done and what it would involve for you if you took part. If you would 

require so, one of our team will go through the information with you and answer any questions you may 

have. Talk to others about the study if you wish.  Ask us if there is anything that is unclear or if you would 

like more information.  Take your time in deciding whether or not you wish to take part. 

 

1. What is the purpose of the study? 

This study is undertaken as part of the researcher’s PhD project at Brighton and Sussex Medical School. The 

purpose of the project is to explore how medical students and junior doctors think during diagnostic 

consultations. The information obtained through the study could help to refine how diagnostic skills are 

understood and taught.  

 

2.    Who is organising and funding the research?   

The research is funded by Brighton & Sussex Medical School. 

 

3. Why have I been invited? 

You have been invited for this study because you are a patient at this practice about to have a consultation 

with a final year medical student or junior doctor. 

 

4. Do I have to take part? 

No. It is completely up to you to decide whether or not you wish to join the study.   

 

5. What will happen to me if I take part? 

If you agree to take part in the study, you will be asked to sign and date the Informed Consent Form attached. 

You will be assigned a unique participant number that will be used to make sure you cannot be identified 

outside the study. All information, which is collected, about you during the course of the research will be 

treated as strictly confidential.  

 

After signing the consent form, your GP consultation will be filmed. The video recording is ONLY of you 

and the doctor talking together. Intimate examinations will not be recorded and the camera will be switched 

off on request at any time during the consultation. After the consultation, you will be asked to sign the 

consent form again. 

 

Once the consultation is over, the medical student/junior doctor who was with you will watch the video of the 

consultation with the researcher in order to help them reflect upon their own diagnostic thinking, and 

decision-making process.  

 

6. What will I have to do? 

You will need to sign the Informed Consent Form before your consultation today, and then simply attend 

your consultation as usual. After the consultation, your doctor will ask you again whether you are still willing 

to take part in our study, and if so, you will be asked to sign the Informed Consent Form one more time.  

 

7. What are the possible benefits of taking part? 

There are no known benefits from taking part in.  

 

8. Are there any possible disadvantages or risks of taking part? 

There are no disadvantages or risks involved.  

 

9. What about confidentiality? 

All the information collected during the course of the research will be kept strictly confidential. All data will 

be stored securely, and only the researcher and the project supervisors will have access to it. Due to the 

nature of the study, direct quotations from your consultation may be used in the study in an anonymised 

form. 

 

In certain exceptional circumstances where you or others may be at significant risk of harm, the researcher 

may need to report this to an appropriate authority, in accordance with the UK Data Protection Act 1998. 

This would usually be discussed with you first. The researcher may disclose identifiable information without 

consent if it is required by law, if it is approved under section 251 of the NHS Act 2006. 

 

10. What will happen if I don’t want to carry on with the study? 
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Your participation in this study is voluntary. If you change your mind about participating and wish to 

withdraw from the study, you may do so at any time without giving a reason. In this case, please, let your 

doctor know and the camera will be switched off immediately, and the video footage will be erased. This 

decision will not affect the standard of your future care in any way. If, after leaving the building, you would 

prefer that your videotape is not used, please contact the GP receptionist or your doctor within 7 days, and we 

will ensure that your consultation is erased from the tape. 

 

11. What if there is a problem? 

If you have any concerns about any aspect of this study or complaints about the way you have been treated 

during the study or possible harm you might suffer, you should ask to speak with the researchers who will do 

their best to answer your questions. The researchers contact details are provided at the end of this Sheet. 

However, it is not expected that any problems will occur. 

 

If you remain unhappy and wish to complain formally, you can do this through the NHS Complaints 

Procedure. Details can be obtained from the GP or the local Clinical Commissioning Group. In the event that 

something does go wrong and you are harmed during the research and this is due to someone’s negligence, 

then you may have grounds for a legal action for compensation against the NHS but you may have to pay 

your legal costs. The normal National Health Service complaints mechanisms will still be available to you. 

 

12. Harm  

The Universities of Brighton and Sussex have insurance in place to cover their legal liabilities in respect of 

this study.  

 

13. What will happen to the results of the research study? 

The study will be written and up and form part of the researcher’s PhD thesis. The results may also be 

submitted for publication in relevant scientific journals and presented at academic conferences. A summary 

of the results will be made available for all participants. 

 

14. Who has approved this study?  

All research in the NHS is looked at by an independent group of people, called a Research Ethics Committee 

to protect your safety, rights, well-being and dignity. This study has been reviewed and given favourable 

opinion by East of England - Cambridgeshire and Hertfordshire Research Ethics Committee via 

Proportionate Review Service.  

 

15. What if I have further questions?  

In case you have any questions or concerns about our research study that you would like to discuss today, 

please, ask the reception staff at the practice and they will direct you to the researcher who is present at the 

GP practice.  

 

Thank you for taking the time to read this information sheet. 
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H. PRESENCE OF DATA EXTRACTS WITHIN INDIVIDUAL TRANSCRIPTS REPRESENTING 

THEMES AND SUBTHEMES TO HIGHLIGHT THE DIVERGENCE AND CONVERGENCE OF 

DATA 
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I. ONLINE QUESTIONNAIRE FOR PHASE 4 
 

Questionnaire 

 

How do medical students use their diagnostic skills during Objective Structured Clinical 

Examinations and primary care consultations? 

 

 

Instructions 

Welcome to this questionnaire exploring your experiences with OSCEs and GP consultations. You have been 

asked to complete the survey as you are currently a penultimate or final year medical student of one of the UK 

medical schools, and your views are being sought.  

 

Background  

Sound diagnostic skills are at the heart of medical practice. Yet, there is very little known about how medical 

students approaching the graduation use their diagnostic skills in different settings. In this survey we would 

like to explore two things: (1) your experiences with OSCEs from a diagnostic perspective, (2) your 

experiences with diagnostic GP consultations. 

 

Prize-draw 

If you wish, you have the opportunity to be entered into a prize-draw to win £100. In order to enter the draw 

you will need to provide your name and contact details. These details will ONLY be used for the purposes of 

the draw. If you do not wish to enter the draw please leave this section blank.  

 

About completing the survey 

This survey should take you approximately 5 minutes to complete. All questions are mandatory. All 

information collected is treated confidentially and processed anonymously. Note that once you have clicked 

on the CONTINUE button at the bottom of each page you cannot return to review or amend that page. 

 

Please do not hesitate to contact me should you require further information or assistance in completing the 

survey. Contact details: Annamaria Nagy - PhD Candidate at Brighton and Sussex Medical School, Medical 

Education Unit, Mayfield House, Falmer, email address: a.nagy@bsms.ac.uk  

 

Data Protection Statement 

The survey is completed anonymously. All data collected in this survey will be held anonymously and securely. 

The responses that you provide will not be identifiable to you in any way, and will not be available to your 

medical school. Participation is completely voluntary. If you decide to complete and submit the 

questionnaire you are consenting to participate in this study. You are free to withdraw from the study at 

any point without having to provide a reason, and you can ask for your data to be destroyed/removed from the 

study. However, it is no longer possible to withdraw from the study once the results have been written up in 

the PhD thesis or any other publications. The results will be collated to explore how medical students across 

the country apply their diagnostic skills in different settings and to inform current assessment and training. In 

addition, the results will be used to form part of my PhD thesis. Findings may also be submitted to a peer 

reviewed journals for publication, and to relevant conferences for presentation. 

 

 

SUBMIT AND CONTINUE button 

  

mailto:a.nagy@bsms.ac.uk
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“About you”   
The following questions will ask you about your age, medical school and what year of the undergraduate 

program you are currently in. We ask these questions are for demographic purposes only and your answers will 

be completely anonymous.  

 

1. Which UK Medical School do you study at? 

           _______________ 

 

2. What year of the undergraduate program are you currently in? 

 Penultimate year 

 Final year 

 

3. What is your age? 

_______________ 

 

 

 

Part 1 “OSCEs” 

We would like to explore your experiences with Objective Structured Clinical Evaluations (OSCEs). We would 

like you to think back to your latest OSCE experience and answer the following questions. Please, give your 

honest opinions as the answers are kept strictly confidential. 

 

1. What is the first thing that comes to mind when you think of OSCEs?  

________________________________________________________ 

2. Please indicate how much each of the following statements characterizes your approach during 

OSCEs. 

a. I ask questions during the OSCE that I would NOT ask in a real clinical situation 

Always  Often  Occasionally  Rarely  Very Rarely  Never  

 

b. Even if I don’t understand anything that is going on, I pretend that I do 

Always  Often  Occasionally  Rarely  Very Rarely  Never  

 

c. I keep asking questions to pretend that I know what I am doing 

Always  Often  Occasionally  Rarely  Very Rarely  Never  

 

d. I try to guess what is on the assessment/examination checklist while completing a station 

Always  Often  Occasionally  Rarely  Very Rarely  Never  

 

e. When I think a question is on the evaluation checklist, I will ask that question even if I 

don’t it is necessary for my diagnosis 

Always  Often  Occasionally  Rarely  Very Rarely  Never  

 

f. I focus on what to ask next, so I miss parts of what the patient is saying 

Always  Often  Occasionally  Rarely  Very Rarely  Never  

 

g. I use mnemonic devices during history taking (e.g. the SOCRATES for pain assessment) 

Always  Often  Occasionally  Rarely  Very Rarely  Never  

 

h. I have enough time to think through the problems critically during OSCE stations 

Always  Often  Occasionally  Rarely  Very Rarely  Never  

 

i. Trying to memorize station checklists is part of my OSCE preparation 

Always  Often  Occasionally  Rarely  Very Rarely  Never  

 

3. Please indicate how much you agree or disagree with each of the following statements.   

a. My thinking process during an OSCE station resembles my thinking process during solving 

real clinical problems 

Strongly 

Agree  

Agree  Slightly agree  Slightly 

disagree  

Disagree  Strongly 

disagree  

 

b. OSCEs test my diagnostic reasoning skills 

Strongly 

Agree  

Agree  Slightly agree  Slightly 

disagree  

Disagree  Strongly 

disagree  
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c. During OSCEs I ask questions to tick boxes on the assessment/examination checklist 

Strongly 

Agree  

Agree  Slightly agree  Slightly 

disagree  

Disagree  Strongly 

disagree  

 

d. I don’t want to leave moments of silence, because it makes it look like I don’t know what I 

am doing 

Strongly 

Agree  

Agree  Slightly agree  Slightly 

disagree  

Disagree  Strongly 

disagree  

 

e. I am going through the same structured history each time 

Strongly 

Agree  

Agree  Slightly agree  Slightly 

disagree  

Disagree  Strongly 

disagree  

 

f. I find it difficult to think about the diagnosis and listen to the patient at the same time 

Strongly 

Agree  

Agree  Slightly agree  Slightly 

disagree  

Disagree  Strongly 

disagree  

 

g. OSCEs are good opportunity for critical thinking 

Strongly 

Agree  

Agree  Slightly agree  Slightly 

disagree  

Disagree  Strongly 

disagree  

 

h. OSCEs test the fact that I have memorized all the different stations 

 

Strongly 

Agree  

Agree  Slightly agree  Slightly 

disagree  

Disagree  Strongly 

disagree  

 

Part 2 “Primary care”  

Now we would like to explore your experiences with primary care consultations. We would like you to think 

back to the primary care experiences you have had during your training and answer the following questions. 

Please, give your honest opinions as the answers are kept strictly confidential. 

 

1. What do you find most challenging about the diagnostic process in primary care?  

__________________________________________________________________ 

2. In your view, how is the diagnostic process in primary care different from secondary care? 

___________________________________________________________________ 

 

3. Finally, we would like you to think about your experiences with primary care consultations. 

Please indicate how much you agree or disagree with each of the following statements. 

 

a. During primary care consultations, I am going through the same structured history 

each time 

Strongly 

Agree  

Agree  Slightly agree  Slightly 

disagree  

Disagree  Strongly 

disagree  

 

b. During primary care consultations, I don’t want to leave moments of silence, 

because it makes it look like I don’t know what I am doing 

Strongly 

Agree  

Agree  Slightly agree  Slightly 

disagree  

Disagree  Strongly 

disagree  

 

c. I admit when I don’t know something during the consultation 

Strongly 

Agree  

Agree  Slightly agree  Slightly 

disagree  

Disagree  Strongly 

disagree  

 

d. I ask all the questions that I would at an OSCE station with a similar case  

Strongly 

Agree  

Agree  Slightly agree  Slightly 

disagree  

Disagree  Strongly 

disagree  

 

4. Please indicate how much each of the following statements characterizes your approach during 

primary care consultations. 

 

a. I use mnemonic devices during history taking (e.g. the SOCRATES for pain 

assessment) 
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Always  Often  Occasionally  Rarely  Very Rarely  Never  

 

b. Even if I don’t understand anything that is going on, I pretend that I do 

Always  Often  Occasionally  Rarely  Very Rarely  Never  

 

d. I have enough time to think through the problem critically during primary care 

consultations  

Always  Often  Occasionally  Rarely  Very Rarely  Never  

 

 

Feedback & Prize-draw 

 

Thank you for answering our questions. Please give some feedback about your survey experience: 

 

Did you find the questions easy to understand? 

a. Yes 

b. No 

Do you have any additional comments? 

a. No 

b. Other ______________ 

 

THANK YOU FOR COMPLETING THE SURVEY!  
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J. SURVEY QUESTIONS ORGANIZED INTO THEMES 
 

 

  

OCSE versus real 

life 

 

1. My thinking process during an OSCE station resembles my 

thinking process during solving real clinical problems 

2. I ask questions during the OSCE that I would NOT ask in a real 

clinical situation 

3. When I think a question is on the evaluation checklist, I will ask 

that question even if I don’t it is necessary for my diagnosis  

4. I ask all the questions [during primary care consultations] that I 

would at an OSCE station with a similar case  

 

Pretended 

competence 

 

1. I don’t want to leave moments of silence, because it makes it look 

like I don’t know what I am doing [during OSCE stations] 

2. I keep asking questions to pretend that I know what I am doing 

[during OSCE stations] 

3. Even if I don’t understand anything that is going on, I pretend that 

I do [during OSCE stations] 

4. During primary care consultations, I don’t want to leave moments 

of silence, because it makes it look like I don’t know what I am 

doing 

5. Even if I don’t understand anything that is going on, I pretend that 

I do [during primary care consultations] 

6. I admit when I don’t know something during the consultation 

[during primary care consultations] 

 

Focusing on the 

assessment 

checklist  

 

1. During OSCEs I ask questions to tick boxes on the examination 

checklist 

2. I try to guess what is on the examination checklist while 

completing an OSCE station 

 

Structured 

approach  

 

1. I am going through the same structured history each time [during 

OSCE stations]  

2. I use mnemonic devices during history taking (e.g. the 

SOCRATES for pain assessment) [during OSCE stations] 

3. During primary care consultations, I am going through the same 

structured history each time 

4. I use mnemonic devices during history taking (e.g. the 

SOCRATES for pain assessment) [during primary care 

consultations] 

 

Thinking, 

listening and 

talking 

 

1. I find it difficult to think about the diagnosis and listen to the 

patient at the same time [during OSCE stations] 

2. I focus on what to ask next, so I miss parts of what the patient is 

saying [during OSCE stations] 

3. I focus on what questions to ask next, so I miss parts of what the 

patient is saying [during primary care consultations]  

 

OSCE and 

diagnostic 

reasoning 

 

1. OSCEs are good opportunity for critical thinking 

2. OSCEs test my diagnostic reasoning skills 

 

Memorized 

checklists 

 

1. OSCEs test the fact that I have memorized all the different stations 

2. Trying to memorize station checklists is part of my OSCE 

preparation 

 

Time pressure 

 

1. I have enough time to think through the problems critically during 

OSCE stations 

2. I have enough time to think through the problem critically during 

primary care consultations  
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K. INDEPENDENT-SAMPLES MANN-WHITNEY U TESTS 
 

Null Hypothesis: The distribution of “During OSCEs, I find it difficult to think about the diagnosis and listen 

to the patient at the same time” is the same across categories of ‘What year of the undergraduate program 
are you currently in?’ 

 
Independent-Samples Mann-Whitney U Test 
 
Significance: 0.006 
Decision: Reject the null hypothesis 

 

Null Hypothesis: The distribution of “During primary care consultations, I ask all the questions that I would 
at an OSCE station with a similar case” is the same across categories of ‘What year of the undergraduate 
program are you currently in?’ 

 
Independent-Samples Mann-Whitney U Test 
 
Significance: 0.014 
Decision: Reject the null hypothesis 

 

 


