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Chapter 1 

General Introduction 

“We are of the opinion that a supportive and safe learning climate will undeniably benefit the quality 

of patient care.” – Quote by a clinical teacher, focus group participant, chapter 5 
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I have been lucky enough to study all my life. During my studies I noticed that my 

achievements were best when the environment in which I was taught was supportive 

of my learning endeavours. Over the course of this thesis I hope to demonstrate my 

claim that my academic performance was best when I was in a supportive learning 

climate. 

In University I was taught in a problem based learning setting, in which 

learning takes place within rotating groups of students. Every new group meant a new 

learning climate and as such, I have had experience of a number of learning climates 

during my time at university. Fortunately, most climates were supportive and 

consisted of didactically adequate and expert teachers, collaborative peers as well as 

stimulating exercises and assignments. Some learning climates, however, were less 

supportive (e.g. when course information was lacking or when my peers were not 

contributing to group products). Due to this diversity, I experienced the effect of 

learning climates on myself and my performance first hand. Therefore, it might not 

come as a surprise that in my PhD I appealed to the concept of learning climates. And 

so my journey began.  

A QUICK OVERVIEW 

This thesis has learning climates in postgraduate medical education at its heart. In this 

setting, we consider ‘the learning climate’ to be shared resident perceptions about 

informal and formal aspects of their education (though a more detailed definition will 

be provided later on). At this stage, we know that learning climates influence residents’ 

educational performance, wellbeing and professional development as a care provider. 

However, insight into how to establish supportive learning climates in postgraduate 

medical education and the relevance of these climates for residents’ patient safety 

behaviour is needed, both from a scientific perspective as well as a practical 

perspective.  

To deepen our understanding of the composition and development of 

learning climates as well as their impact on residents’ patient safety performance, every 

chapter in this thesis will consider a unique property of these climates. As a result, this 
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thesis will provide necessary new perspectives on learning climates in postgraduate 

medical education. To ensure a comfortable and comprehensive read of the following 

chapters, this general introduction will present the concept of learning climates and 

provide necessary background information.  

First, we will explain the practical setting in which the research in this thesis 

takes place before describing recent modernizations in postgraduate medical 

education. Thereafter, we will provide a rationale for the focus on the concept of 

climate, leading to a more elaborate overview of what is known about learning 

climates in postgraduate medical education. We will then touch upon puzzling aspects 

of learning climates and end with the overall aim and research questions of this thesis. 

A glossary is provided to clarify the many different terms and definitions used 

throughout the thesis.  

SETTING THE STAGE 

The main focus of our research is postgraduate medical education in the Netherlands. 

As the term ‘postgraduate’ already implies, medical students need to have obtained a 

medical degree (M.D.) before they are allowed to enter a postgraduate training 

program. The undergraduate curriculum lasts a total of six years, including a three year 

bachelor program (formal education) and a three year master program (workplace-

based learning). The medical degree qualifies the owner for independent medical 

practice and allows graduated medical students to work as junior doctors. Many 

medical specialists start their medical career by gaining experience as a junior doctor 

before entering postgraduate medical education.  

Typically, postgraduate medical education intends to train junior doctors to be 

a medical specialist or a general practitioner. For most medical specialties, the start of 

postgraduate medical education is preceded by a competitive application process. 

Postgraduate trainees are referred to as residents. In the Netherlands, a total of 27 

hospital-based specialties are accredited to provide specialty training to junior doctors 

(Box 1)1. Besides these specialty training programs, there are hospital-based training 

programs to become a clinical physicist, clinical chemist and hospital pharmacist. 
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These training programs, as well as the 27 specialty training programs, are included in 

this thesis. Furthermore, junior doctors can opt for training in family medicine, 

nursing home medicine and social medicine. These training programs are beyond the 

scope of this thesis as we are interested in hospital-based training programs.  

Depending on the specialty, postgraduate medical education lasts a total of 

four to seven years. Although directives of the Dutch College for Medical Specialties 

(CGS) provide global rules and regulations for specialty training programs (called: 

‘Kaderbesluit’)1, detailed contents of the training programs are developed in 

collaboration with specialty specific scientific associations (called: ‘Specifiek besluit’). 

Both academic and general hospitals offer postgraduate medical education. Moreover, 

academic hospitals act as coordinators of the affiliated training programs within their 

geographical region (eight academic centres with eight corresponding geographical 

regions). Residents are commonly trained at clinical departments in both academic and 

general teaching hospitals. Every training program is led by a program director who is 

appointed, assessed and periodically re-assessed by the Dutch Registration Committee 

for Medical Specialties (RGS)1. At every clinical department where residents are 

trained, a team of clinical teachers takes responsibility for the training provided.  

Box 1. The 27 Dutch hospital-based specialties that are accredited to provide specialty 
training 

Workplace-based learning 

Postgraduate medical education is built on the principle of workplace-based learning 

(although programs additionally have to offer modular education), which means 

Anaesthesiology  Cardiology Cardio-thoracic surgery 
Dermatology/venerology  Surgery  Internal medicine 
Otorhinolaryngology Paediatrics Clinical genetics 
Clinical geriatrics  Lung diseases/tuberculosis Rehabilitation medicine 
Medical microbiology Neurosurgery Neurology 
Nuclear medicine  Obstetrics/gynaecology Orthopaedics 
Ophthalmology  Pathology Plastic surgery 
Psychiatry Radiology Radiotherapy 
Gastrointestinal liver diseases Rheumatology Urology 
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residents acquire knowledge and skills through hands-on experience in clinical 

practice2. The idea behind workplace-based learning is that residents are taught in the 

same context as that in which they will eventually have to apply their clinical 

competencies3. In contrast to modular learning, the content of workplace-based 

learning depends on the presentation of patients and their accompanying pathologies 

and as such, it is very much driven by practice2.  

To safeguard the quality of patient care provided by residents, a teaching team 

of medical specialists provides supervision and feedback. When residents progress 

through training, their supervision will become progressively less intensive2. 

Consequently, residents’ responsibility to deliver adequate patient care independently 

will increase. Evidence shows the patient care delivered by residents can be considered 

to be safe and as good as care delivered by qualified specialists, though quality might 

depend on the specific conditions of the training program4. For example, programs 

that facilitate adequate supervision, extra practice time (such as operative exposure), 

and pay attention to the competencies of individual residents contribute to better 

patient care4.  

A MODERN VIEW ON POSTGRADUATE MEDICAL EDUCATION 

There is constant evolution in our views on healthcare: what we consider to be health 

and disease, what treatments are available, what we consider to be cost-effective, and 

how healthcare should be arranged are just a few examples of ongoing discussions. 

Alongside this debate about healthcare, there is a constant search for ways to improve 

medical education and to assure it is compatible with healthcare demands5-7. Ideally, 

medical education even anticipates upcoming changes in the healthcare system. As a 

result, postgraduate medical education has been the subject of international as well as 

national modernizations. Accordingly, the Dutch College for Medical Specialties 

(CGS) decided to modernize specialty training programs from 2003 onwards to meet 

the challenges faced by postgraduate medical education worldwide7. The main themes 

during this modernization addressed the improvement of the structure of 

postgraduate medical education and accompanying assessment methods (e.g. the 
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introduction of competency-based education), improvement of supervision and 

feedback (e.g. optimizing the master-apprentice model), improvement of the quality of 

education (e.g. introduction of internal quality improvement of training), and 

professionalizing clinical teachers (e.g. introduction of performance feedback tools)7,8.  

Embracing competency-based education 

Competency-based education in the Netherlands is based on the Canadian Medical 

Educational Directives for Specialists (CanMEDS) framework9. The CanMEDS 

framework puts the ‘medical expert’ role at the heart of being a competent physician, 

and defines six other roles complementing this expert role: communicator, 

collaborator, manager, health advocate, scholar and professional10. CanMEDS was 

created to move away from the standard list of topics that had to be learned in order 

to be considered a (competent) doctor and instead acts as a guide for professionals to 

achieve essential abilities that will contribute to optimal patient outcomes. As such, 

CanMEDS is used as a framework to support postgraduate medical education10.  

Starting in 2006, Dutch governmental bodies initiated curriculum change for 

the 27 medical specialties offering postgraduate medical education and required the 

contents of these curricula to include competency-based education9. In 2010 the Royal 

Dutch Medical Association (KNMG) introduced a project called ‘Modernization of 

Postgraduate Medical Education’ (in Dutch: ‘Modernisering Medische 

Vervolgopleidingen’ (MMV)) to support the translation of theory-based adjustments 

to education into practice11. As part of this project additional support with the 

translation of competencies into feasible education was provided to specialty training 

programs in a subproject called ‘CanBetter’. This project ended in 2015 and all 

residents are now educated in line with the CanMEDS competencies11.  

From master-apprentice to masters-apprentice 

Traditionally, postgraduate medical education was arranged according to a master-

apprentice model; a model in which the resident was dependent on a single medical 

specialist to be a teacher and role model. Modern postgraduate medical education is 
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still based on similar principles, although nowadays multiple medical specialists share 

the responsibility for the adequate training of residents12. We might want to call this 

current model a masters-apprentice model instead.  

Since 2011, Dutch legislation dictates that clinical teachers should be 

structured and work as a team (often named a ‘teaching team’) that shares the 

responsibility for the education provided as well as its quality1. Every teaching team is 

led by a program director, who has at least five years of clinical experience and should 

have an affinity for residency training and the development of residents1.  

Naturally, such a teaching team is able to exert great influence on the context 

in which residents are trained. A strong teaching team might therefore positively 

contribute to the quality of residency training12. To build strong teaching teams, tools 

have been developed and implemented to evaluate teaching teams’ performance and 

to contribute to their improvement13.  

Internal quality improvement of postgraduate medical education 

During modernizations of postgraduate medical education worldwide the focus on 

quality assurance and quality control has become more profound. An example is the 

restructuring of the American accreditation system for postgraduate medical education 

by the Accreditation Council on Graduate Medical Education (ACGME)14. The 

ACGME developed the Next Accreditation System (NAS) and implemented the 

project from 2013 onwards. The main aims were to prepare doctors for clinical 

practice in the 21st century, to facilitate accreditation based on educational outcomes 

and to reduce burdens resulting from process-based approaches (e.g. administrative 

tasks)14. 

In the Netherlands, the Dutch Ministry of Health, Welfare and Sports (VWS) 

called for advice on quality indicators that could be used to assure and control the 

quality of postgraduate medical education8. As a result, an appointed committee 

(named after its chairman: ‘Scherpbier Committee’) started a research project in 2007 

to evaluate available quality indicators8. The committee concluded no clear single or 

limited set of quality indicators was available to objectively and reliably determine a 
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training program’s quality. Alternatively, the committee suggested the implementation 

of internal quality assurance (within teaching hospitals providing postgraduate medical 

education) aimed at monitoring and improving the quality of training programs8. In 

order to do so, teaching hospitals should continuously (e.g. by using a plan-do-check-

act cycle15) collect and act on performance information8. This internal system should 

be complementary to the external quality assurance and accreditation processes16. 

To achieve successful internal quality assurance, Dutch law mandated 

teaching hospitals in 20111 to have an operational hospital-wide education committee 

(also referred to as a hospital-wide monitoring committee in chapter 4) responsible for 

the monitoring and improvement of the quality of postgraduate medical education. 

Members should at least consist of the program directors of each specialty training 

program within the hospital, a representative of the (organized) residents and the 

hospital board1. This set-up of internal quality assurance lives up to the international 

call for increased institutional accountability (as opposed to solely specialty-specific 

responsibility) for postgraduate medical education1,17,18. 

In 2016, the Scherpbier Committee updated the previous recommendations 

(‘Scherpbier 2.0’)19. A core addition is the responsibility of professionals to 

demonstrate how quality assurance is arranged and what the role of the various 

professional groups (e.g. the hospital-wide education committee, hospitals board, 

teaching teams and residents) is in the process of quality assurance of postgraduate 

medical education. Also, the committee specifically stressed active support from 

hospital boards is of great importance for the functionality of hospital-wide education 

committees19.  

Introducing performance feedback tools 

The notion that the performance of clinical teachers may benefit from formative 

feedback provided by colleagues and residents is progressively gaining acceptance20. 

As such, formative feedback is a key component of the plan-do-check-act cycle and 

used to fuel initiatives aimed at improving the quality of training programs. Although 

there are multiple ways in which feedback may be generated and provided (e.g. 
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observations20, interviews21, narrative feedback22), performance feedback tools in the 

form of questionnaires have received considerable attention in the field of medical 

education. Over the course of time, various questionnaires have been developed to 

assess a variety of performance aspects related to the quality of postgraduate medical 

education. 

Several of these questionnaires have been developed in or translated for the 

Dutch context. The Scherpbier Committee provided an overview of the available 

tools to initiate and support internal quality assessment of postgraduate medical 

education. The available questionnaires focused on various performance aspects, such 

as teaching performance of clinical teachers (e.g. SETQ23, MCTQ24 and EFFECT25), 

performance of the teaching team (e.g. TeamQ13) and learning climate performance of 

departments (e.g. PHEEM26 and D-RECT27). Since then, several tools have been 

further developed to better fit the changing field of and views on postgraduate 

medical education (e.g. D-RECT28 and SETQSmart29). Nowadays, most training 

programs are frequently using one or more questionnaires to gather formative 

feedback that can support in the initiation of quality improvement activities. 

FROM CONTEXT TO CLIMATE 

Undoubtedly, modernizations of postgraduate medical education brought about 

changes to the content of training programs. They also changed interactions between 

residents, clinical teachers, other healthcare professionals and the institute as a whole. 

This whole set of interactions between residents and any other person or aspect of the 

healthcare system in which they work is considered the context in which residents 

work and learn30. To assist in the understanding of this rather abstract definition, the 

postgraduate medical education context includes whether residents are involved in 

student associations, whether clinical teachers engage with residents in more informal 

situations, such as during lunch, and whether there are adequate facilities present in 

the teaching hospital30. Moreover, the experiences of clinical teachers and healthcare 

professionals are part of the context as well, since these persons can be considered 

influential people in the teaching hospital30. As an heuristic mnemonic, we can 
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consider the context of postgraduate medical education to be everything that is 

happening in the teaching hospital30. 

A far more commonly used term in medical education is ‘environment’, which 

is derived from context and can be considered a determinant for the behaviour of 

residents, clinical teachers and other healthcare professionals30. Within a teaching 

hospital, multiple environments might be distinguished, such as the organizational 

environment, the work environment, the patient environment and the learning 

environment30. The environment is perceived and experienced by people within the 

organization and as such, manifests itself as climate31. The generic (molar) climate 

refers to perceptions of an organization’s goals and ways to achieve goals. This generic 

climate can be subdivided into multiple specific climates, such as the organizational 

climate, work climate and learning climate32. It is important to note that in the field of 

medical education, the terms ‘environment’ and ‘climate’ are often used 

interchangeably33. In this thesis, we research (and only use) the concept of climate and 

more specifically, the learning climate in postgraduate medical education. 

Climates versus cultures 

When reading about learning climates, the term culture often pops up simultaneously. 

In some cases the two terms are considered to be strongly related and hard to 

distinguish and in other cases the two terms are used interchangeably. Traditionally, 

the two concepts are defined as two distinct phenomena34. The concept of climate 

includes fixed and generalizable dimensions that characterize organizational 

environments, which are created through an organization’s system of values. Climates 

are considered to be subject to change, controllable and temporary34. The concept of 

culture includes the values, beliefs and assumptions of people in an organization. 

Interactions between people in an organization create a symbolic world that is rather 

stable over time but is also dependent on the individuals participating in that world34. 

In this view, climate research represents comparative, quantitative studies into surface-

level manifestations and culture research represents contextualized, qualitative studies 

into underlying values or assumptions of an organization. This implies that, where 
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climate research is generalizable (and even has generalizability as a primary objective), 

culture research is tied to individual social settings34. 

More modern thoughts, however, view the concepts as approaching the same 

phenomenon while having differences in their interpretation34. This means that the 

differences between the two concepts are created through applying distinct 

perspectives to the same thing. A practical example is that both culture and climate 

focus on collective cognitive representations of social learning patterns over time. The 

climate view would then review how the social environment is experienced by people 

in an organization and the culture view would review how the social environment is 

created by people in an organization34. 

More in-depth discussions about these concepts have been provided in the 

literature34, but are beyond the scope of this thesis. Based on the discussion above, we 

consider culture and climate to be two different constructs, referring to two different 

phenomena. Although learning climate literature might use the terms climate and 

culture interchangeably, in this thesis we deliberately choose to focus on learning 

climates. This means we are interested in residents’ perceptions about their learning 

climate, and we will solely be researching learning climates and will not make claims 

about cultures.  

Learning climate semantics 

When reviewing learning climate research in medical education, it is striking how the 

semantic import varies across literature. In the first place, terms like ‘educational 

climate’, ‘educational environment’, and ‘learning environment’ are often used as 

synonyms for the learning climate33. This confluence of terms makes it hard to 

pinpoint the concept of learning climate, especially when considering the many 

definitions that have been provided to describe the learning climate. A few examples 

of commonly used definitions are as follows:  

 Rothman et al. (1970; p. 754)35: “The concept of learning environment (…) is a

manifestation of the effects in students of the various parts of the curriculum”.
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 Roff et al. (2001; p. 333)36: “Students and teachers both become aware of the

‘educational environment’ or ‘climate’ of the institution. (…). These expectations can be

perceived as either formal or informal components of the educational experience – and they

can vary from individual to individual”.

 Genn et al. (2001; p. 446)31: “The environment as perceived, or the climate, represents

the real world and vitality of the educational environment (…). More expressively, the

educational climate is the soul and spirit of the medical school educational environment

(…)”.

 Colbert-Getz et al. (2014; p. 1)37: “The learning environment encompasses the

educational, physical, social, and psychological context in which trainees are immersed

(…)”.

 Lombarts et al. (2014; p. 1)32: “The learning climate, that is the context in which

residents’ learning takes place in terms of the setting, shared perceptions on policies, practices

and procedures (…)”.

As no unified definition is used in the medical education discourse and no definition is 

available for the postgraduate setting, we have adapted and combined previously used 

definitions into an overall description of the learning climate in postgraduate medical 

education. Throughout this thesis, we will use this description to identify our 

interpretation of learning climates in residency training and to serve as a fundament to 

start a dialogue about these climates in medical education literature. We define the 

learning climate in postgraduate medical education as follows:  

“The learning climate in postgraduate medical education consists of shared resident perceptions of the 

formal and informal aspects of education36, including perceptions of the overall atmosphere31 as well as 

of policies, practices, and procedures within the teaching hospital32”. 

A second semantic issue is the choice of adjective that is combined with the term 

learning climate to characterize a certain type of climate. Climates may be qualified as 
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positive32,38,39, good40, safe41 and supportive32,37 (of course joined with their opposites, 

e.g. negative, bad, unhealthy and unsupportive). Commonly, these adjectives are used 

interchangeably. In this thesis, we will use the adjectives ‘supportive’ (indicating a 

climate that in its whole is supportive of residents’ learning and development), 

‘positive’ (indicating a climate that is positively perceived on all its subdomains rather 

than indicating positivism of people and aspects connected to the learning climate), 

and ‘healthy’ (indicating a climate that in its whole contributes in a healthy (or 

supportive) way to residents’ learning and development) to characterize optimal 

learning climates for residents.  

LEARNING CLIMATES IN POSTGRADUATE MEDICAL EDUCATION 

The origins of learning climate research in medical education focus on the medical 

school in 196042. The Association of American Medical Colleges implemented a 180-

item questionnaire with the intend to evaluate medical students’ perceptions of their 

peers and faculty: the College Characteristics Index42. In the years that followed, the 

little attention directed towards learning climates in medical education would focus on 

undergraduate medical education only. Only in 1993 attention was drawn to learning 

climates in postgraduate medical education, when Seelig developed the Residency 

Program Evaluation Questionnaire to evaluate residents’ perceptions of their 

workload, stress and faculty43. From that time onwards, learning climate research in 

both undergraduate and postgraduate settings took flight37.  

In more recent years, accreditation committees as well as other professional 

bodies have further pointed out the relevance of learning climates in postgraduate 

medical education and have drafted recommendations to optimize these climates. An 

example of such a body is the World Federation for Medical Education (WFME) that 

published the Postgraduate Medical Education WFME Global Standards for Quality 

Improvement in 200344. In these standards, they advocated the importance of 

attention for learning climates when evaluating quality of training programs44. In the 

United States of America, the Accreditation Council for Graduate Medical Education 

(ACGME) started the Next Accreditation System (NAS) in 2009, which included a 
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program to evaluate and monitor learning climates of teaching hospitals and affiliated 

sites: the Clinical Learning Environment Review (CLER)45. With this program they 

raised awareness of the duty hours of residents and aimed to focus on how the 

learning climate can facilitate high quality and safe patient care and prepare junior 

doctors for a lifetime of practice45. Yet another international body is the General 

Medical Council (GMC), which published the Promoting Excellence: Standards for 

Medical Education and Training Standards in 201518. One of the five main themes in 

their report is the learning climate, stressing that learning climates should be safe for 

patients and supportive for residents as well as highly value and support education and 

training18.  

In the Dutch setting, directives of the Dutch College for Medical Specialties 

(CGS) introduced the learning climate as relevant to postgraduate medical education 

in 2009 by stating the responsibility for medical specialists as well as the clinical 

teaching team to guarantee a supportive learning climate1. From 2011 onwards, the 

directives were updated and stated one of the core tasks of hospital-wide education 

committees is to care for a supportive and safe learning climate1.  

Gaining insight in learning climate performance 

With the many calls for supportive learning climates in postgraduate medical 

education came the need to gain insight into the existing climates and how to improve 

them when necessary. Due to the diversity in learning climate research and in 

semantics, various notions of how to operationalize learning climates developed. 

Schonrock-Adema et al. searched for an underlying theoretical framework indicating 

relevant aspects of learning climates in order to come to a uniform conceptualization 

of the concept38. By reviewing contemporary learning climate questionnaires (by far 

the most commonly used way to evaluate learning climates), they concluded about 

94% of the items used to evaluate learning climates in medical education adhered to a 

theoretical framework developed by Moos46. Moos described that any climate consists 

of dimensions that can be classified in three domains: (1) Goal direction dimensions 

(assessing how personal growth and self-enhancement occurs), (2) Relationship 
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dimensions (assessing how people are involved, how they support each other and 

whether they can express themselves freely), and (3) System maintenance and system 

change dimensions (assessing whether there is order and control, expectations are 

clear and whether the environment is responsive to change)46. Although Colbert-Getz 

et al. stated that the suggested framework may be outdated for the issues encountered 

in modern learning climates in medical education37, the results from Schonrock-

Adema et al. still demonstrate the overall lack of underlying theory in many of the 

questionnaires developed and the diversity of dimensions used38.  

Learning climate questionnaires for postgraduate medical education 

In this thesis, we will mention two commonly used learning climate questionnaires: 

the Postgraduate Hospital Educational Environment Measure (PHEEM)47 and the 

Dutch Residency Educational Climate Test (D-RECT)27. The PHEEM was developed 

in 2005 by Roff et al. after conducting a literature review and by taking into account 

focus groups, nominal groups and Delphi procedures47. The questionnaire consists of 

40 items (answered on a 5-point Likert scale) originally grouped into three domains: 

perceptions of role autonomy, perceptions of teaching, and perceptions of social 

support47. Since its first development in the United Kingdom, the questionnaire has 

been translated and researched for its construct validity, reliability and generalizability 

in various settings26,48-50. Depending on the setting, the domains represented in the 

questionnaire seem to vary in number and content. In chapter 4, we used the Spanish 

version of the PHEEM, consisting of 40 items divided into five domains: perceptions 

of teaching and learning, teaching and social support/counselling opportunities, 

fairness of the program, autonomy and accommodation and catering facilities49.  

The D-RECT is the main questionnaire used throughout this thesis. It was 

developed by Boor et al. who based the questionnaire on a theoretical framework 

identified in previous qualitative research and additionally performed a Delphi 

procedure and pilot to assess the psychometric properties of the questionnaire27. With 

a solid theoretical framework underlying the items formed27, the questionnaire 

avoided suggested theoretical shortcomings of learning climate questionnaires38. The 
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questionnaire originally consisted of 50 items (answered on a 5-point Likert scale) 

grouped into eleven domains: supervision, patient handover, role of the specialty 

tutor, formal education, consultants’ attitudes, work is adapted to residents’ 

competence, professional relations between consultants, peer collaboration, team 

work, observation forms, and coaching and assessment27. Since then, the 50-item 

version has been disseminated into other settings32,39,51-53 as well as examined for its 

construct validity and reliability54-56.  

Learning climate evaluation using qualitative approaches 

Although questionnaires are by far the most common method used to evaluate 

learning climates in postgraduate medical education, qualitative approaches have been 

applied both to supplement questionnaires as well as to replace them. A few 

advantages arise from the use of qualitative approaches. Firstly, interview-based 

methods might elicit more in-depth information on a wide array of topics instead of 

information on a fixed subset of domains21. Bizrah et al. decided to assess the quality 

of postgraduate medical education through non-anonymous face-to-face interview in 

addition to annual surveys used for this purpose21. As the questions in interviews 

could be tailored to the specific setting of the training program, specific quality 

information was elicited that could be used for targeted improvement activities21.  

Secondly, qualitative approaches might be used as a method to explain the 

results obtained from a questionnaire evaluation. Boor at al. examined students’ 

perceptions of learning climates using the PHEEM and additionally used semi-

structured interviews to explain differences in scores57. In order to gain this 

information, implemented questionnaires might provide residents’ the option to write 

down open feedback to explain their scoring. Alternatively, interviews or so called 

exit-interviews might be used7.  

Learning climate as core to residents’ educational activities 

A large amount of research into learning climate related outcomes in postgraduate 

medical education focused on residents’ educational activities. To illustrate, Delva et 
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al. found that in the Canadian setting, learning climate perceptions were related to 

learning approaches applied by residents58. The strongest correlation was found 

between a surface disorganized learning approach (e.g. when residents feel 

overwhelmed with work) and the perceived workload of the learning climate 

(perceptions of the heaviness of the workload and coping with that load alone)58. In 

addition, a study into postgraduate learning climates in Japanese hospitals showed that 

a supportive learning climate (measured by PHEEM scores) contributed to the 

performance of the medical knowledge base (measured by exam scores) in both 

provincial and urban communities40.  

 

Learning climate as core to residents wellbeing  

Besides relating to residents’ educational activities, research implies that learning 

climates impact residents’ wellbeing. Mareiniss stated that when stressors (abusive 

treatments, financial pressures and pessimism) appear in learning climates, correlations 

are found with residents’ depersonalization, decreased satisfaction, depression and 

burnout59. Similar results were found in learning climates in training programs in 

Buenos Aires where higher PHEEM scores were correlated with decreased residents’ 

burnout, and specifically with decreased exhaustion and depersonalization, and an 

increased feeling of personal accomplishment60. Also Dyrbye et al. stated that learning 

climates are related to burnout; even more than individual characteristics61,62. 

Furthermore, research into surgery training programs in the USA indicated that 

aspects of the learning climate (e.g. effectiveness of staff, empathy of healthcare 

professionals, teaching skills of faculty and duty hours) influenced the job satisfaction 

of residents63. That learning climates impact residents’ job satisfaction was also 

observed by Daugherty et al. who examined learning climates in the USA and 

identified that residents were more satisfied with their training when having positive 

learning experiences64. For emergency medicine training programs in the USA, 

Hobgood et al. reported positive associations between residents’ negative perceptions 

of the learning climate and negative emotional responses to medical errors 

committed65. Moreover, van Vendeloo et al. researched Dutch learning climates in 
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orthopaedic training programs using the D-RECT and identified that higher D-RECT 

scores were associated with residents’ improved quality of life, satisfaction with work-

life balance as well as with decreased emotional exhaustion and depersonalization52. In 

the Taiwanese context, learning climates were correlated with residents’ level of 

mental distress66. The higher the quality of the learning climate, the lower residents 

scored on mental distress measurements66.  

Learning climate as core to residents’ professional development as care 

provider  

In some cases, learning climates have been associated with residents’ professional 

development and the subsequent provision of patient care. First of all, residents’ 

wellbeing might in itself impact residents’ professional development and patient care 

performance, meaning that learning climates may influence residents’ performance 

through their wellbeing59. In German teaching hospitals, two learning climate aspects 

‘structured residency training’ (referring to the use of a training scheme for 

advancement through training) and ‘coping with a lack of knowledge’ (referring to 

opportunities to admit lack of knowledge and skills to peers and faculty) predicted 

residents’ intention to leave clinical practice67. The authors concluded that high quality 

standards for specialty training programs may prevent residents leaving clinical 

practice after completing their residency67. A study performed by Brown et al. 

indicated that learning climates that facilitate learning properly enhance residents’ 

ability to recognize progress in professional development as well as discussing 

concerns about professional expectations68. However, a recent study by Smirnova et 

al. showed surprising results, by implying that more supportive learning climates 

increase the odds of adverse perinatal outcomes69.  

THE PUZZLE THAT IS CALLED LEARNING CLIMATE  

With all the evidence pointing towards the relevance of supportive learning climates 

for residents’ educational performance, wellbeing and professional development as 

care provider, it is evident that the quality of learning climates deserves thorough 
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attention. Also, as the aim of postgraduate medical education is to train medical 

professionals that deliver outstanding patient care, supportive learning climates should 

not only benefit residents, but also the patients treated by residents.  

As such, it is striking that, despite the bulk of research into learning climate 

questionnaires for postgraduate medical education, there are still considerable 

knowledge gaps on how to measure learning climates and their change. On top of 

that, research into factors that might explain learning climates’ quality and 

improvement is lacking. Insight into these factors might enable the much needed and 

wanted improvement of learning climates in postgraduate medical education. Not to 

forget, understanding of the mechanisms through which learning climates might 

contribute to the quality of patient care is absent. Although councils such as the GMC 

stated postgraduate learning climates impact the quality of patient care through 

influencing patient safety practices of residents, hardly any research dives into this 

topic and as such, these claims are not yet supported by evidence. As healthcare is all 

about helping patients, we should be aware of whether suggested improvement 

initiatives for learning climates in postgraduate medical education have the potential to 

contribute to better patient care.  

Measuring learning climates and learning climate change 

A common constraint of research into learning climate questionnaires for 

postgraduate medical education, is that most tools are not scrutinized on a continuous 

basis. Usually, psychometric properties of learning climate questionnaires are 

examined only once in a particular setting after which the tools are steadily used and, 

sometimes, even disseminated into other settings without further inquiries. As medical 

practice (and thus medical education) is changing rapidly, the applicability, 

psychometric performance and transferability of learning climate questionnaires 

should be examined continuously to guarantee their quality.  

Another restriction of research examining learning climate tools in the 

postgraduate setting is the limited focus on the effects of learning climate evaluations 

and the measurability of possible learning climate change resulting from these 
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evaluations. As such, we lack insight into whether the use of learning climate tools 

actually benefits the quality of learning climates over time. Only one study sheds 

provisional light on this question: Byrne at al. examined scores of a (self-developed) 

learning climate questionnaire which was applied annually from 2001 to 200570. Over 

the course of years, resident perceptions seemed to improve as training programs 

went through multiple cycles of evaluation and improvement70. The authors 

concluded that such use of a learning climate questionnaire could contribute to 

benchmark data and serial data which in turn could be used for improvement 

purposes70. Whether similar results are occurring for more commonly used learning 

climate questionnaires is still unknown.  

Explaining learning climates’ quality and improvement 

Only a few studies have payed attention to factors that might explain learning 

climates’ quality and improvement. Piek et al. examined factors affecting learning 

climates (by using the D-RECT tool) in gynaecological oncology training programs 

and identified the overall learning climate scored higher in accredited training 

programs as opposed to non-accredited ones56. Although they also found D-RECT 

scores were higher for residents in higher years of training56, van Vendeloo et al. did 

not identify differences in overall learning climate scores based on residents’ year of 

training52. Boor et al. and Vendeloo et al. examined whether the quality of learning 

climates (in both cases examined using the D-RECT tool) differed between hospital 

types (academic versus non-academic) but did not find clear indications this was the 

case52,57. Based on this limited evidence, there is still a lack of knowledge on what 

factors can explain the quality of learning climates and how these factors can be 

addressed to accomplish learning climate improvement.  

Studying learning climates’ relation to patient safety  

Bodies such as the GMC, WFME and ACGME, amongst others, have suggested that 

supportive learning climates are crucial in order to guarantee the safety of patient care 

provided by residents. Safe patient care aims to avoid, prevent and ameliorate adverse 
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events in the process of healthcare provision71. More specifically, it is thought that 

supportive learning climates facilitate residents’ behaviour to guarantee safe patient 

care (residents’ patient safety behaviours) and that adequate residents’ patient safety 

behaviour will eventually contribute to the quality of patient care. Therefore, 

professional bodies invested a great deal of effort putting the value of supportive 

climates for patient safety on the map18,44.  

Surprisingly, there is no concrete (scientific) evidence on whether learning 

climates relate to patient safety practices of residents and little to no speculation on 

how learning climates would contribute to patient safety. Although intuitively we 

might feel inclined to state that it cannot hurt to increase attention for learning 

climates, we need to consider the possibility that too much attention for learning 

climates might actually distract from patient safety practices. This thought might be 

deduced from the previously mentioned study by Smirnova et al., finding a negative 

association between learning climates and the quality of patient care69. As such, we are 

in need of clarifying evidence on the existence of and the mechanisms that underlie 

these implied relationships.  

OVERALL AIM & RESEARCH QUESTIONS 

Following the gaps in knowledge described above, the overall aim of this thesis is to 

investigate how learning climates in postgraduate medical education can be measured 

and explained, and how these learning climates relate to patient safety. Through these 

investigations we intend to contribute to the quality of postgraduate medical education 

and, ultimately, to the safety of patient care provided by residents. To fulfil our aim, 

we will pose seven specific research questions, which we will provide below and which 

will be answered in the upcoming chapters.  

1. Investigating how to measure learning climates and their change

We will investigate new aspects of measuring the (change of) learning climates in 

chapter 2 through 4. Chapter 2 and chapter 3 both provide psychometric information 

of the D-RECT questionnaire. Chapter 2 will investigate the internal validity, internal 
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consistency and generalizability of the D-RECT tool at the resident and the 

department level in Dutch training programs through the following research question: 

What is the internal validity, internal consistency and generalizability of the Dutch Residency 

Educational Climate Test (D-RECT) at the resident and the department level? 

Chapter 3 will investigate the construct validity, concurrent validity and the 

reliability of a Spanish version of the D-RECT tool in a different context, namely 

Colombian training programs, through the following research question: What are the 

construct and concurrent validity, and the reliability of the 35-item Dutch Residency Educational 

Climate Test (D-RECT) version in Spanish language? Colombia’s government recently 

issued a law to increase focus on healthcare, resulting in curriculum changes initiated 

by medical schools to keep up with modernizations worldwide72.  

In chapter 4 we will research the extent to which D-RECT scores of specialty 

training programs change over time and if so, whether this is a positive change. We 

will answer the following research question: To what extent do the Dutch Residency 

Educational Climate Test (D-RECT) scores of clinical departments providing residency training 

change over time? 

2. Investigating how to explain learning climates’ quality and

improvement

We will explore factors that might explain learning climates’ quality and improvement 

in chapter 5 through 7. In chapter 5 we will provide a closer look at the Dutch internal 

quality assurance system of teaching hospitals. The research explores how hospital-

wide education committees support specialty training programs in continuous quality 

improvement through the following research question: What are the mechanisms through 

which hospital-wide education committees strive to enable continuous quality improvement in 

postgraduate medical education?  

Chapter 6 will provide an exploration of the functioning of hospital-wide 

education committees and the extent to which this functioning is associated with the 

learning climate as perceived by residents. We will answer the following research 
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question: To what extent is the functioning of the hospital-wide education committee associated with 

the learning climate as perceived by residents? 

In chapter 7 we will identify distinct learning climate groups across specialty 

training programs and the extent to which contextual factors could explain variation in 

the learning climate performance of these programs through the following research 

question: Can distinct learning climate groups be identified across clinical departments that provide 

residency training, and to what extent can contextual factors explain variation in the learning climate 

performance of clinical departments? 

3. Investigating learning climates’ relation to patient safety

We will explore the relationship between learning climates and patient safety in 

chapter 8. In chapter 8 we will research the extent to which residents’ patient safety 

behaviour can be explained by specialty training programs’ learning climate and 

patient safety climate as well as by the interaction between these climates. We will 

answer the following research question: To what extent can residents’ patient safety behaviour 

be explained by their clinical departments’ learning and patient safety climates, as well as by the 

interaction between these climates? 

Table 1 provides a more detailed overview of the research questions addressed in each 

chapter and the accompanying methods and analytical procedures used. Additionally, 

we will discuss our results in light of our overall aim and provide an in-depth 

discussion of our research findings in the general discussion (chapter 9). Summaries of 

this thesis can be found in chapter 10.  
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Table 1. Studied research questions and corresponding research methods and 
analytical procedures 

Chapter Research question Research 
method 

Analytical procedure 

2 What is the internal validity, internal 
consistency and generalizability of the 
Dutch Residency Educational Climate 
Test (D-RECT) at the resident and the 
department level?  

Resident 
surveys 

Exploratory and 
confirmatory factor 
analysis; reliability 
analysis and 
generalizability statistics 

3 What are the construct and concurrent 
validity, and the reliability of the 35-item 
Dutch Residency Educational Climate 
Test (D-RECT) version in Spanish 
language? 

Resident 
surveys 

Exploratory factor 
analysis; reliability 
analysis and 
correlations 

4 To what extent do the Dutch Residency 
Educational Climate Test (D-RECT) 
scores of clinical departments providing 
residency training change over time? 

Resident 
surveys 

Generalized linear 
mixed (growth) models 

5 What are the mechanisms through which 
hospital-wide education committees 
strive to enable continuous quality 
improvement in postgraduate medical 
education? 

Focus 
groups 

Constructivist 
grounded theory 
approach 

6 To what extent is the functioning of the 
hospital-wide education committee 
associated with the learning climate as 
perceived by residents? 

Resident 
surveys and 
hospital-
wide 
education 
committee 
surveys 

Generalized linear 
mixed models 

7 Can distinct learning climate groups be 
identified across clinical departments 
that provide residency training, and to 
what extent can contextual factors 
explain variation in the learning climate 
performance of clinical departments? 

Resident 
surveys 

Latent profile analysis 
and generalized linear 
mixed models 

8 To what extent can residents’ patient 
safety behaviour be explained by their 
clinical departments’ learning and patient 
safety climates, as well as by the 
interaction between these climates? 

Resident 
surveys 

Generalized linear 
mixed models and 
multivariate general 
linear models 
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GLOSSARY 

The varying terminology used to describe postgraduate medical education can be very 

confusing. To support the readability of this thesis, we have included a glossary as a 

guide for used terms.  

 Postgraduate medical education (often abbreviated as PGME) is the most

common term for the type of education followed by junior doctors that want

to become a medical specialist. In Northern American English, the term

graduate medical education (GME) refers to the same type of education.

A frequent used synonym is residency training or specialty training. A less

common synonym is hospital-based residency training.

 Postgraduate medical education is followed by junior doctors, which are

more often called residents. Other synonyms include (medical) trainees or

specialists in training.

 Postgraduate medical education is provided by clinical teachers, also called

attending physicians, attendings, (clinical) supervisors, (clinical)

educators or faculty. All clinical teachers are medical specialists, who are

also named doctors, clinicians or (medical) staff.

 Postgraduate medical education is provided in teaching hospitals, meaning

these hospitals offer residency training in one or more medical specialties. In

these teaching hospitals, training of residents takes place at clinical

departments that offer specialized patient care.

 Besides residents, clinical departments also harbour doctors not in training.

These are junior doctors that provide patient care but are not being trained to

become a medical specialist. Clinical departments also include fellows, who

are medical specialists that are trained to become super-specialists.
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