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INTRODUCTION: PROBLEM STATEMENT, CONCEPTUAL FRAMEWORKS AND RESEARCH QUESTIONS

iNtRoDUctioN

This thesis aimed at contributing to a better understanding of the influence of negative 
emotions, triggered by situations encountered during educational activities, on medical 
trainees’ learning. Emotionally charged situations are inherent to medical practice, and 
therefore medical students and residents are expected to encounter them frequently 
throughout their training1. These situations are likely to trigger emotional reactions in 
students and residents, as it would happen with any person. In recent years, several stud-
ies have provided increasing evidence that these emotional reactions may induce anxiety, 
stress, depression2, burnout3 and affect trainees’ wellbeing4. However, only recently atten-
tion has been given to whether and how these trainees’ emotional reactions also affect 
their learning. Research on the theme is therefore still scarce and much remains to be 
investigated1.

To explore the influence of negative emotions on trainees’ learning, we needed, first, 
to determine what are the situations that in fact trigger such emotions and in which stage 
of their training students tend to encounter them. Medical education research on the 
effects of emotions on trainees’ wellbeing has provided insights on what situations are 
considered as potentially emotionally charged, but an overview of the emotion-triggering 
situations that are usually present across the years of medical education was still largely 
missing.

Second, we needed to determine whether and how reactions to these emotion-trigger-
ing situations actually affect medical trainees’ learning. Research in cognitive psychology 
has examined the influence of emotions on the cognitive processes involved in learning. 
This research is crucial to understand how emotions can potentially interfere with the 
learning processes and to generate hypotheses to be tested. However, studies on how 
medical trainees are affected by emotions have focused mostly on their wellbeing and 
are observational in nature. Experimental evidence of the effects of emotional reactions 
on medical students’ and residents’ learning is extremely scarce, and this thesis tried to 
contribute to fill this gap.

Third, once we observed the negative impact that emotions had on trainees’ learning, 
we tried to understand how we could help them to deal with the emotions triggered by 
common situations that they face, in order to promote better learning. Research in the 
field of emotion regulation offers some insights on possible techniques to do so, and we 
built upon this research to experimentally study the value of potential interventions to 
counteract the impact of negative emotions.

Before presenting the research questions and how they have been addressed by the 
studies conducted throughout this thesis, the next sections will synthesize what we know 
from previous research in medical education and in cognitive psychology that provides us 
with a basis to examine these three topics.
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What are the emotion-triggering situations faced by medical trainees 
and how do they react to them?
It is reasonable to expect medical education to be an emotionally charged period, during 
which challenging situations and complex relationships are the rule rather than the excep-
tion. Occasions for positive emotions to arise certainly exist, as when trainees recognize 
that their competence and clinical skills are improving5. Positive emotions like gratitude, 
happiness, compassion, pride and relief have also been described6. In the present thesis, 
however, we were concerned with negative emotions, which have been the focus of atten-
tion in the literature in medical education, considering the increasing recognition of their 
potential to bring adverse consequences for students’ well-being7-9.

Students have reported to experience medical education as emotionally difficult7-9, 
and researchers have attempted to investigate which situations tend to arouse negative 
emotions in students10,11, and how students are affected by these situations. This research 
suggests that the situations that tend to trigger emotional reactions , as well as the type 
of emotional state triggered by them, may be different in the various stages of medical 
education. In early years of training, uncertainty and a sense of insecurity seem to pre-
vail. For example, Nevalainen12 examined reflective learning diaries produced by 3rd and 
4th year medical students and pointed to uncertainty as a major cause of mental strain. 
When starting their clinical years, those students reported feeling insecure about their 
professional skills, fearing committing mistakes and having difficulties to cope with their 
growing responsibility. The transition from preclinical to clinical training has been identi-
fied as a crucial stage of medical school regarding student stress2. This is not surprising, 
because students start to experience patient care and, consequently, to face the inherent 
challenges of clinical practice. In Coles’13 review, for example, the teaching during clinical 
phase was described as informal, often occurring in “out-of-hours” time, and supervi-
sion was pointed as poor. Trainees reported substantial emotional disturbance, feeling 
unprepared, experiencing considerable difficulties and high levels of stress. Compared 
with other professional groups, they showed higher levels of alcohol use and drug addic-
tion14,15. The main stressors described were dealing with death, disease and suffering, ethi-
cal issues, performing intimate physical examinations when still relatively immature, long 
hours of work, high workload and number of cases and diminished social interactions13. 
Similar findings have also been reported by other researchers. For example, Kasman’s6 
participants described anxiety, guilt, sadness, anger, and shame as pervasive emotions 
triggered in the phases that compel learners to assume greater levels of responsibility 
while trying to master a wealth of information.

As trainees progress in their training, factors related to the working conditions faced 
in settings of clinical practice apparently become important additional sources of nega-
tive emotions. Bellini4 points to factors such as long working hours, challenging patients, 
sleep deprivation and limited time for personal pursuits as causes for high levels of stress 
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in internship. Intense work demands, limited control, and a high degree of work-home 
interference abound in residency training programs16.

Residents work long hours, have tremendous responsibilities in the workplace, while 
at the same time are supposed to learn and increase their knowledge base exponentially. 
The high burden placed by their working condition is clear, for instance, in studies of burn-
out among residents. Burnout is commonly attributed to excessive workload, with higher 
patient volumes, more frequent overnight calls, stressful relationships with supervisors, 
attending physician demands, insufficient autonomy, a perception that personal needs 
are inconsequential and lack of timely feedback3.

Some studies have focused on specific experiences such as autopsies, delivering bad 
news, operating rooms and dealing with patients’ death17. Interesting to notice, students 
and residents are especially vulnerable to disrespectful treatment18. A national survey 
in the USA had two thirds of participants reporting witnessing disrupting patient care or 
dysfunctional professional relationships at least once a month and one in nine reporting 
disruptive behaviour on a daily basis18. Disrespectful behaviour in the health care settings 
was clustered in six categories: disruptive behaviour; humiliating and demeaning treat-
ment of nurses, residents, and students; passive-aggressive behaviour; passive disrespect; 
dismissive treatment of patients; systemic disrespect. After an episode of humiliation, 
which the survey shows to be very common yet, there is a blend of intense feelings of fear, 
anger, shame, confusion, uncertainty, isolation, self-doubt, frustration and depression18.

The abovementioned studies have brought substantial evidence that situations that 
trigger emotional reactions do exist throughout medical training, and that they have seri-
ous consequences for trainees. It is known that mental distress is very common among 
medical students2, and reports have shown that a high proportion of medical students 
and residents experience severe stress and burnout3. However, research investigating 
medical trainees’ emotional experiences during training has focused on the effect of those 
experiences on students’ well-being. Moreover, those studies were mostly observational, 
making large use of self-reports. To our knowledge, there is a lack of experimental studies 
investigating the extent to which this sort of situations actually triggers emotions and the 
effects that emotionally charged situations have on medical trainees’ learning. To address 
this scarcity, this thesis experimentally explored the issue, by building upon research on 
cognitive psychology that shows how emotions could possibly interfere with the learning 
process.

How can negative emotions interfere with learning? a look into cognitive 
psychology research.
We are always in an emotional state, which colours the perception we have of the world 
around us. Emotions can be difficult to define, and there has been some debate on how 
to better conceptualize it and differentiate it from other concepts such as mood, affect, 
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attitudes and feelings1. For the purposes of this theses, we use the term emotion to refer 
to affective contents, states, and experiences.

Can it be that emotions affect learning?  Probably yes, considering the processes in-
volved in learning. Cognitive processes such as attention and perception work as “filters” 
to what, from the immense realm of information available around us, will be processed.  
Therefore, factors influencing attention and perception will automatically impact the sub-
sequent steps of the learning process. Encoding is the process through which we register 
new information coming from the environment, combining it with what has been previ-
ously stored - it is the type of ‘mark’ or trace that certain perceptions leave on our memory, 
which directly impacts our ability to retrieve this information from memory in the future19. 
Elaboration is a form of higher-order thinking in which new ideas are generated by con-
necting new information with knowledge already encoded in memory. Elaboration leads 
to deep levels of information processing20, reducing forgetting, because it produces richer 
memory structures21. If proper attention and processing occur, new information will be 
encoded in memory.

Emotions influence how we perceive the world around us and can affect cognition in 
a complex manner, depending on their quality and intensity. Particularly, the influence 
they have on how information will be processed and stored have profound implications 
on learning and working in academic settings. Different lines of research explored the 
subject, sometimes with contradicting results, but at least three could be applicable to 
learning activities and are therefore more relevant within the scope of this thesis.

The Avoidance Response Model22 describes how our tendency to constantly (and 
mostly automatically) evaluate stimuli as good or bad, leads to behavioural predisposi-
tions to approaching or avoiding the stimuli. Negative attitudes towards stimuli (e.g., an 
object, a particular environment), would then trigger an avoidance response, in which the 
learner attempts to stop being in contact with that stimuli. For example, participants in 
a study by Chen and Bargh22 were presented with words carrying a positive or negative 
valence and then were asked to pull or push a bar in front of them (depending on experi-
mental condition) as quickly as possible in reaction to each word presentation. Because 
participants should react quickly with no instruction to make judgments regarding the 
valence of the word, the evaluation, if any, would be unconscious. Results showed that 
participants were faster to pull the lever in response to positive words and push it, for 
negative ones; they also responded faster for negative stimuli than for positive ones. This 
interesting experiment showed an automatic link between unconscious evaluation and 
behavioural tendencies that prepare the individual to act appropriately.

If we apply this to educational settings, the person may not pay enough attention 
to (parts of) the to-be-learned material, because negative attitudes towards it are auto-
matically activated from memory, triggering a tendency to avoid it22. The learner under 
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the influence of such a negative, avoidance-oriented attitude, would dedicate less time 
studying the material and consequently learn less from it.

A different situation occurs when a person is fully focused on the learning task, trying 
to make sense of its content, but their emotions (or thoughts connected to them) occupy 
the mind in the form of irrelevant intrusive thoughts, disturbing the processing of new 
information and hindering its encoding in memory23,24. Irrelevant thoughts are per defini-
tion, distracting, taking attention away from the thoughts needed to perform a certain 
task, for example learning new scientific information. The Resource Allocation Model 
assumes that cognitive resources are limited and need to be distributed between different 
demands when those are presented simultaneously. When processing emotional content 
at the same time that new information is presented, a person’s cognitive capacity will be 
divided between the two tasks. For simple tasks, that might not be a problem (resources 
available are still enough) but when complex tasks that would need deep processing to be 
completed do not receive full attention, chances are that the person will have problems 
dealing with them. A study by Seibert and Ellis23 had three groups of college students re-
ceive happy, neutral or sad mood inductions, and perform a memory task. All participants 
tape-recorded their thoughts while performing the task. Their results showed that irrel-
evant thoughts and recall performance were negatively related for all groups but those 
who were emotionally induced (both happy and sad) produced more irrelevant thoughts 
and performed worse than those in the neutral condition.

Another line of research that explores the subject was the Affect-As-Information 
Model25, describing how motivational reasons affect cognitive processing. Its application 
would suggest an opposite effect of negative emotions on learning: according to this 
model, a negative emotion could be beneficial, leading to better learning. How would this 
happen? People approach new situations asking themselves “How do I feel about it?”. 
When eating a meal, for example, we use subjective experience (pleasure or displeasure) 
to answer this question, instead of searching in our memory to determine if we like it or 
not26. Emotional reactions are used to assign an overall value and importance to an object 
or situation27. Once the emotional reaction has established a ‘value’ for the situation, 
different cognitive consequences derive. Negative emotions would indicate some danger, 
which means that a problem needs to be solved, demanding more attention and focus on 
the situation. For example, when a medical resident is treating a seriously ill patient, the 
resident feels anxious, probably fearing that making a mistake could cost the patient’s life. 
Those negative emotions might be necessary in this case, to make sure all attention and 
efforts will be directed to caring for that patient. The anxiety could lead the resident to 
look for some literature on the subject, get better informed, pay more attention to details 
or ask for help from a senior colleague. A positive mood, on the other hand, signals that 
everything is fine, with information being processed in a more heuristic way. The same 
resident, when entering a room where a patient is recovering well from an operation 
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and the team is relaxed and smiling, might unconsciously conclude that less attention 
is needed in that case. The effect described by the affect-as-information model is more 
pronounced for complex tasks, where more processing is required.

The previous paragraphs described three possible ways emotions can interfere with 
learning. When a negative emotional reaction is triggered and a medical resident is expect-
ed to study a difficult scientific text, the first two models would predict that they learn less 
than a colleague in a neutral mood, and perform worse in a test about the same material. 
The last model would, in contrast, predict that the negative emotional reaction would lead 
to more attention to the situation and consequently better processing and retention in 
memory and better performance in the test. The present thesis tried to shed some light on 
the matter, directly investigating the effect of commonly experienced negative emotions 
on residents’ learning of relevant information to be used in their practice.

Emotion Regulation as a strategy
Emotions play a fundamental role in selecting appropriate physiological or behavioural re-
sponses to stimuli28. When scared, we may run, when angry, we may shout, when amused, 
we may laugh. Sometimes they are automatically triggered (e.g. when a resident’s heart 
rate goes up when seeing a person covered in blood entering the emergency room), and 
other times they are a result of meaning attributed to a situation (e.g. when a student feels 
anger by watching sarcastic behaviour towards a patient).

But emotions only make it more likely that we react in certain ways and there is room 
for us to regulate our emotions29. When our emotions seem to be in misalignment with 
a situation, or when they cannot be expressed to their full extent, we try to regulate our 
emotional responses to feel better, or to make them more appropriate to serve our goals. 
Adaptive emotion regulation is understood as the flexible application of different strate-
gies in a context-dependent manner, which improves our well-being and adaptive social 
interactions29.

This control that people may exert over positive and negative emotional reactions is 
often called in the literature ‘emotion regulation’ and has been extensively researched. 
Emotion regulation includes strategies that we adopt to manage certain emotions - which 
emotions we have, when do we have them, and how we express them30,31.

Gross’s Process Model of Emotion Regulation provides a useful conceptual framework 
of five different types of emotion regulation strategies30:

The first strategy, situation selection, refers to actively selecting a situation where 
preferred emotions are more likely to happen. For example, when feeling anxious about 
an exam, we chose to hang out with a friend that always makes us laugh instead of 
spending more time studying. The second strategy, situation modification, occurs when 
we actively modify the situation that causes the unwanted emotions. For example, a 
resident can suggest to a colleague who bothers him by making jokes about a patient to 
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discuss another case instead. The third strategy described in Gross’ model is deployment 
of attention, which happens when a person redirects attention to aspects of the situation 
that are not emotionally challenging. For example, a medical student might concentrate 
on technical aspects of a procedure when feeling angry about the supervisor’s sarcastic 
comments. The fourth strategy, cognitive changes, deals with a situation that already oc-
curred, and is mostly used to decrease the emotional response, changing the appraisals 
and thus altering its emotional significance. The meaning assigned to an event has great 
influence on which response tendencies will be generated in a situation. For example, 
when a student that did not do well in a test reminds herself or himself that one single 
grade does not represent a measure of their value and they can recover from it using the 
feedback received. The last strategy described in this model is response modulation, and 
it is used once emotions were already elicited, but cannot be expressed. It is an attempt 
to modulate the response tendencies by decreasing expressive behaviour, but the experi-
ence itself remains the same. For example, the same resident who failed the exam decides 
to hide the frustration and embarrassment in front of colleagues. Gross’s model30 was later 
developed by himself and other researchers to include and define many different strate-
gies within these categories29,32,33.

Different forms of emotion regulation may lead to diverse affective, cognitive and so-
cial consequences, but it is important to remember that emotion regulation strategies are 
not good or bad per se. The same strategy can be useful or detrimental, depending on the 
situation. This issue has recently been studied in terms of the trade-off, or the cost-benefit 
ratio that each strategy carries. For example, let’s take the student feeling anxious about an 
important exam. The night before, employing situation selection as an emotion regulation 
strategy, the student goes out with friends instead of reviewing study notes. The anxiety is 
regulated and they spend a nice and relaxed evening. However, before going to sleep, he 
or she may feel guilty, or even more anxious, having difficulties falling asleep; the resulting 
tiredness probably will negatively affect his or her performance in the next morning exam. 
The relief achieved with the regulation of an uncomfortable emotion (anxiety) carries a 
cost, or trade-off between short and long-term benefits.

It is then important to look at what are the current strategies employed by medical 
trainees to deal with those commonly experienced emotionally charged situations they 
encounter during training. Karnielli-Miller34 suggested that the norms in medical educa-
tion make clear that acknowledging and expressing emotions is not acceptable from good 
professionals. Emotions are often labelled as undesirable forces that confuse the rational 
person27. However, when trying to get rid of emotions, they might as well miss important, 
relevant information. Douleuri’s31 study reports that successful emotion regulation 
improved the well-being of healthcare workers and influenced time spent in listening to 
patients, improving performance.
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Medical students adopt different emotion regulation strategies when facing a situa-
tion where emotions need management and their strategies preferences will impact both 
their personal and their professional development31. A study by Gaufberg and colleagues35 
on hidden curriculum in medical education reported that medical students felt the need 
to suppress their emotions during hospital life, distracting or disassociating themselves 
from actual emotional responses. This expressive suppression is a response modulation 
strategy, defined as inhibition of ongoing emotion-expressive behaviour29. It decreases 
the expression without decreasing the emotional experience in itself. In fact, it might even 
increase physiological responses due to the effort inhibition imposes.  It requires con-
stant self-monitoring during the emotional event, which will “cost” cognitive resources, 
reducing available resources to process events and later remember them. Other than 
that, suppression was associated with more intrusive thoughts and rumination after the 
event, which was shown to be accompanied by feelings of self-criticism, hopelessness and 
pessimism36,37. Furthermore, it was described as a pragmatic short-term maladaptive sur-
vival strategy that is pervasively used in demanding professions such as health care38. The 
culture of medical training and practice emphasizes a strict hierarchical structure where 
members with lower hierarchy do not challenge superiors’ behaviour39. When facing 
professional dilemmas, medical students tend to avoid expressing their disagreement or 
confront a superior; the suppression of emotions after a stressful incident was associated 
with deleterious consequences as rumination, intrusive thoughts and avoidant behaviour 
(e.g. thinking about what one could have done, leaving the hospital earlier, and asking 
not to be informed about that patient)31. Suppression of emotions might help medical 
students to cope with emotions in the short term but in the long term it seems to implicate 
in deleterious consequences like diminished empathy and inducing cynicism40.

What then, could be a good regulation strategy to be used during medical education, 
considering its highly emotionally challenging setting? The search for successful emotion 
regulation strategies has led us to interesting studies comparing different strategies. For 
example, Gross and colleagues29 wondered how suppression and reappraisal might affect 
the quality of cognitive performance.  Their results indicated that suppression hindered 
memory capacity and the confidence one has in remembering29. Reappraisal is a type 
of cognitive change where a potentially negative emotion-eliciting situation is reframed 
as non-emotional, or positive. It (down) regulates the emotional experience itself, not 
requiring continual effort during the emotional event and thus not occupying cognitive 
resources needed to other tasks. Wolgast and colleagues41 compared the use of cognitive 
reappraisal and acceptance for regulating negative emotional states elicited by video-clips. 
In the context of the study, they instructed participants on the acceptance experimental 
condition group to experience their emotions and thoughts without trying to alter or avoid 
them even if they were uncomfortable. The study results showed that both strategies led 
to significant reductions of subjective distress when compared to the control condition41. 
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Cognitive reappraisal was also shown to have no impact on subsequent memory42 and 
even enhance exams’ performance43.

These results and others in the literature show the relative cost of certain emotion 
regulation strategies in terms of memory and are particularly relevant when we consider 
complex learning involved in medical training.

This evidence combined with research on negative emotions experienced by medical 
trainees during their education points to the importance of assisting residents in dealing 
with commonly experienced emotions, thereby allowing them to benefit from learning 
opportunities. Physicians usually face situations in which it is important to be aware of, 
and eventually learn from, emotionally charged aspects of interactions; at the same time, 
they need to manage their emotions in order to be able to perform appropriately in the 
medical settings used for training. Taken together, these findings of previous research 
highlight the importance of exploring suitable emotion regulation interventions, testing 
their efficacy and eventually integrating these insights into medical education curricula.

Research questions and overview of the studies
Medical training has been consistently described as an emotionally challenging journey, 
and research has brought evidence of the negative effects it has on trainees’ wellbeing 
across their education. However, less attention has been paid to the possible hindering 
effect of emotions on their learning.

The goal of this thesis was to provide a better understanding of whether negative 
emotions experienced by medical trainees during their education could have an adverse 
influence on their learning and how this influence, if any, could be counteracted. We have 
chosen to explore the subject by conducting a series of experimental studies to address 
the following set of research questions:

1. Do medical students experience emotion-triggering situations across 
their training?
Research on the influence of emotions on cognition suggests that emotional reactions to 
difficult situations may hinder learning. Literature on the field describes general catego-
ries of situations that are perceived as difficult, but a deeper understanding is important 
to enhance awareness of educators and institutions, and support the development of 
strategies to enhance learning under the influence of emotions.

The first research question was addressed by a study described in Chapter 2, where 
we aimed at identifying which experiences encountered during their training medical 
students perceive as emotions-triggering, their prevalence across different stages of train-
ing, and whether student’s reaction to these situations varies during their education. We 
addressed this question by analysing written reports about emotionally difficult training 
experiences from medical students and using them to design fictitious entry diaries with 
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either a neutral or an emotional ending. In a web-survey, participants were asked to evalu-
ate those diary-entries rating how frequently they had encountered similar situations and 
the emotions triggered by the reading.

2. Do emotional reactions to those emotions-triggering situations impact 
trainees’ learning?
Once we establish that medical students engage in educational activities that confront 
them with situations that raise emotions that they perceive as difficult, the question arises 
whether and how these emotions influence their learning. Our second research question 
was examined by two studies, described in chapters 3 and 4.

Chapter 3 describes an experiment that examined how medical residents’ learning 
of scientific information was affected by negative emotions. Using one of the situations 
described as emotions-triggering in the previous study, we created a fictitious diary where 
a resident is interviewed by superiors after a critical incident in the emergency room. This 
diary was manipulated to work as an emotions-triggering stimulus for the experimental 
group. After reading the diary, participants were supposed to learn new content from a 
medical text and their knowledge from the text was tested. Their performance was com-
pared to a control group.

In Chapter 4 we present a second study that investigated the same question but, 
while maintaining the same general experimental paradigm, employed potentially more 
powerful emotion-triggering stimuli. Emotions-eliciting videoclips were presented in two 
versions, and we compared the influence of watching those videos on sub-sequential 
learning of new scientific information.

3. Does an intervention based on cognitive reappraisal help medical 
trainees to better deal with those emotions in order to reduce their 
adverse effect on learning?
After having found that medical trainees frequently face emotionally challenging situa-
tions during their education and observing the negative influence that they have on their 
learning, we asked the question whether it would be possible to revert or diminish this 
effect. If medical trainees need to manage unavoidable role-related stressors, we need to 
develop tools to support their learning under these circumstances. The question then is 
whether and how they can be helped to deal with those emotions when they occur. Can 
we develop an antidote to these emotional reactions? Can trainees be provided with some 
tools that are readily available and applicable during their routine?

We addressed these questions by conducting a study which is presented in Chapter 5. 
It aimed to test a possible antidote for the hindering effect found in our previous study that 
showed trainees under the influence of emotions tend to spend less time on study materi-
als and learn less from them than their peers. In this experiment our participants watched 
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a video either in a neutral or emotional version, the latter either followed by instructions 
to use cognitive reappraisal or not. Subsequently, all participants studied a medical text 
and their learning was tested.

A summary of the results conducted as part of this thesis and the implications for 
educational practice will be discussed in Chapter 6, where we also suggest directions for 
future research.
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CHAPTER 2

aBStRact

Purpose
To investigate (1) emotions-triggering situations faced by medical students; (2) their 
prevalence across training; (3) whether they aroused student’s emotions, and (4) whether 
students’ reactions varied across training.

Method
A pilot study analysed 60 written reports from 4th-year medical students from the Federal 
University of Ceará, Brazil, regarding recent emotionally difficult training experiences. Six 
types of emotions-triggering situations were chosen. A diary of a fictitious student report-
ing each situation was prepared, with two different endings - either a neutral or an emo-
tional development. In a web-survey, 188 medical students evaluated those diary-entries 
(3 in a neutral; 3 in an emotional version), rating how frequently they had encountered 
similar situations and the emotions triggered by the reading. Data were analysed using 
Chi-square, t-tests and ANOVA.

Results
Frequency of similar experiences depended on situation type (p<.001) varying across train-
ing in 4 of the 6 situations. All situations were emotion-triggering, regardless of whether 
students had or not experienced them before. A significant main effect of training showed 
that students at different phases reacted differently; at the clinical phase emotional 
arousal was higher than in clerkship for 2 situations.

Discussion
Awareness of situations considered emotionally difficult may provide information for the 
development of educational interventions that emotionally support medical students.
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iNtRoDUctioN

Throughout their training, medical students unavoidably deal with demanding situations 
in which emotionally charged relationships are the rule rather than the exception. Students 
seem to experience medical education as emotionally difficult1-3 and researchers have at-
tempted to investigate which situations tend to arouse negative emotions in students4,5. 
These studies refer to general categories as “assuming the role of a doctor”, “distressed 
patients” or “fear of making mistakes” 6. A more comprehensive view of specific situations 
considered by students as difficult and that can trigger negative emotional reactions is still 
required, especially for settings with less than ideal conditions of learning.

This study was designed to identify which are the potentially emotions-triggering 
experiences that medical students tend to encounter throughout their training. Arguably, 
emotionally charged experiences can be expected to occur throughout medical training. 
However, it is possible that students perceive some types of situations as particularly emo-
tionally difficult. Better understanding of what are these situations is important, because 
it opens the door for developing strategies to prevent the eventual negative influence that 
they may have on learning. Research on the influence of emotions on cognition suggests 
that students’ emotional reactions to particularly difficult situation may hinder their 
learning7. The interaction between emotions and cognition seems to be a complex one, 
but before studying whether and how emotions triggered by medical school routine situa-
tions affect students’ learning we need to have a clear picture of what these situations are.

In a pilot exploratory study, we looked directly into the students’ actual experiences, 
as recalled and described by themselves. Our objective was to identify situations that 
actually tend to occur and are experienced by the students as emotionally charged and 
difficult. Next, we aimed at verifying how pervasive the situations that emerged from 
the pilot exploratory study in fact were. We developed a series of “diary-entries” using 
the experiences reported by the students in the pilot study and conducted a web-based 
survey aimed at exploring: (a) the prevalence of these situations in the daily life of our 
participants and whether it varies throughout the years of the undergraduate training; 
(b) whether these situations in fact trigger emotions and to what extent, and; (c) whether 
students’ emotional reactions to these situations vary across training stages.

MEtHoDS

Pilot study
Participants were sixty 4th-year medical students from the Federal University of Ceará, 
Brazil. The school has a six-year program with the last two years dedicated to clerkships. 
All seventy students enrolled in the 4th-year of the program were invited by two of the 
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co-authors (TK, JRSF), after a regular lecture, to voluntarily participate in the pilot study. 
Those who agreed were recruited and sign an informed consent form. Participants were 
asked to write down a brief description of an experience that they had recently had dur-
ing their educational activities and considered emotionally charged. They were informed 
that they could report any type of experience that had occurred in different settings, for 
example, during didactic activities, in interactions with colleagues or faculty, or when 
encountering patients during practical clinical activities. Students wrote down their ex-
periences in silence and individually, delivering their reports to the researchers when they 
completed the task.

Sixty stories were collected, twelve of which were excluded because they consisted 
of only a few words whose meaning could not be identified. The forty-eight remaining 
reports were analysed in a group meeting in which the co-authors (TK, SM, JRSF, AML) 
read them and identified, through a consensus model, different categories of experiences 
and recurrent situations. Subsequently, the first author searched the literature to check 
if similar situations were reported among results from other studies in other settings5,8-11. 
Six recurrent categories were identified and appeared consistent with the literature as 
follows:
a) Preventable medical errors in which the student was involved leading to severe conse-

quences for the patient.
b) Discriminatory behaviours displayed by superior staff members against patients be-

cause of the patients’ background, social or economic conditions.
c) Conflict between educational interests and the patients’ needs leading to disrespectful 

behaviours adopted by teachers with students’ interests placed above patients’ needs 
and wishes.

d) Disgust provoked by certain patients or conditions that were felt as repugnant but 
required close physical contact for care to be provided. Students were expected to 
control and hide their feelings and often felt guilty about them.

e) Low quality of health services and restricted institutional resources for patient care, 
leading students to feel anxious and impotent to help patients who were suffering the 
consequences.

f) Careless or neglecting behaviour showed by senior doctors towards patients, some-
times threatening patients’ health or even patients’ life.

These categories were therefore subsequently used for the elaboration of the main study 
material.

Main study
Participants
One hundred and eighty-eight medical students (Mage=22.6 years; SD, 2.97; 103 female) 
from the Federal University of Ceará, Brazil participated in the study. Seventy students 
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(37%) were in the Basic Sciences years (years 1-2), eighty-one (43%) in the Clinical Stage 
(years 3-4), and thirty-seven (20%) in Clerkship (years 5-6).

All eight hundred medical students enrolled in the MD program at the university were 
invited by email to voluntarily participate in the study. From them, two hundred twenty 
students (27.5%) accepted the invitation. Thirty-two were subsequently removed from the 
data set due to missing values, leading to the final one hundred eighty-eight participants. 
The email contained an informed consent form to be read and checked by participants 
before they proceed to the task.

Materials
The web-based main study requested participants to read and evaluate six diary-entries 
describing different professional experiences of a 4th-year student. Each diary-entry briefly 
reported (around 270 words) one of the six potentially emotions-triggering situations 
that emerged from the pilot study, using the writing style and language presented on the 
student’s reports, to make them as realistic as possible. Each entry was prepared in two 
versions: emotional and neutral (see example in Appendix 2.A) as follows:
a) Medical error leading to severe consequences for patient. The diary-entry described 

a diagnostic error made by a student while seeing a child with bacterial meningitis, 
which ended up leading either to the death of the child (emotional version) or to the 
correction of the error on time by the senior doctor (neutral version).

b) Discriminatory behaviours towards patients. The diary-entry described a patient who 
was a criminal, wounded during a robbery and waiting at the emergency room, and 
an attending doctor either letting him purposely waiting and seeing other patients 
who arrived after him (emotional version) or seeing him on his turn like with any other 
patient (neutral version).

c) Conflicts between educational interests and the patients’ needs, leading to disregard 
for the latter. The diary-entry described an elderly female-patient asking not to be ex-
amined in front of male students, and the doctor either refusing to accept her request 
by arguing that the clinic is an educational setting (emotional version) or accepting the 
patient’s request (neutral version).

d) Disgust with certain patients’ conditions. The diary-entry described a student seeing 
for the first time a patient who has myiasis, and the larvae needed to be removed from 
his ear and head. In the emotional version, the patient and mother were very dirty 
and the student reacted by feeling repugnancy and, consequently, guilt whereas in the 
neutral version the student was curious about something he never saw before.

e) Low quality of institutional care, negligence and limitations leading to students feel-
ing impotent. The diary-entry described a patient waiting for treatment in a hospital, 
while his condition worsened either probably leading to obit (emotional version) or to 
being saved by the attending doctor’s arrival just on time (neutral version).
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f) Careless behaviour showed by senior doctor leading to threatening patient’s life. The 
diary-entry described a patient who had a cardiac arrest in the emergency room, and 
the senior doctor showed either to be indifferent with the patient’s fate (emotional 
version) or saved the patient (neutral version).
In addition to reading the entries, students answered a three-item questionnaire (Ap-

pendix 2.B), which aimed at identifying whether they had previous experiences with the 
situation portrayed and the degree of emotions it triggered. The latter was investigated by 
using an adaptation of the PANAS Scale to check if the situations reported in the diaries in 
fact triggered negative emotions. The PANAS Scale is a 20-item Positive and Negative Af-
fect Scale12 that has shown to be internally consistent and reliable. The scale was adapted 
to the present study by removing the items referring to positive emotions, resulting in a 
10-item 5-point Likert scale about negative emotions.

Procedure
All students enrolled in the MD program received an email containing explanations about 
the study objectives and tasks. In the body of the email, there was a link to the research 
site, where they accessed their material.

Each participant was requested to read one diary-entry and immediately answer the 
3-item-questionnaire about it. Then they proceeded to read the second diary-entry and 
second questionnaire, and so on until they finished all six entries and questionnaires. 
Each participant read 3 diary-entries in the neutral version, and 3 in the emotional 
version, but which diary was evaluated in each version varied for each participant in a 
within-subjects design. The order in which each diary appeared to each participant also 
varied. To counterbalance which diary would be evaluated in the emotional and in the 
neutral version and the order in which each diary would appear, four different versions of 
the e-mail presenting the task were prepared. These versions presented the same instruc-
tions and the six diaries, varying only in the version in which each diary was presented 
and the order in which it appeared. Students were then randomly assigned to one of the 
four versions of the e-mail in which each diary version (emotional or neutral) and order 
intercalated differently.

Data were automatically collected and stored at the server site http://pt.surveymonkey.
net/home.

The study was approved by the Research Ethics Committee of the Federal University 
of Ceará.

Data analysis
Chi-Square tests were performed to check sample uniformity between the two versions of 
each diary with respect to genre and years of training. Independent t-tests were performed 
to check for differences in age.
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Participants were grouped, for the analyses, in three educational stages: Basic Sciences 
(BS), which included students from 1st and 2nd years, Clinical Stage (CS), with students from 
3rd and 4th years, and Clerkship (C), with students from 5th and 6th years. This grouping was 
necessary, because experience with clinical encounters, which tends to increase across 
these educational stages, was expected to influence the way participants identify with and 
react to the situations described in the diaries.

To answer the question whether those situations are indeed part of students’ life and 
whether experiences vary across training phases, we analysed, in the emotional version of 
each diary, students’ responses to the first question of the questionnaire (“Did you already 
experience a situation similar to this one during your training?”). First, a Chi-Square test 
was performed to compare the frequencies of “Yes” and “No” (“Not sure” answers were 
merged with “No”) in each type of situation/diary in the whole group of students. Subse-
quently, a series of Chi-Square tests was performed to compare the frequencies of having 
and having not experience with each situation across educational stages.

To verify whether the situations described in the diaries indeed triggered emotions, 
first, for each participant, for each diary, we computed the mean score for all the emotions 
listed in the scale. Subsequently, a mean score of negative emotions on the emotional 
version and on the neutral version was computed. Independent t-tests were performed 
to compare mean scores of negative emotions obtained on the neutral and emotional 
version of each diary.

To investigate whether students reacted differently as they progressed in their train-
ing, we performed separate one-way analysis of variance (ANOVA) with training stage as 
between-subjects factor on the mean emotional reaction score obtained in the emotional 
version of each diary. Post hoc tests (with Bonferroni correction) were performed to fur-
ther explore the results of these analyses.

Significance level was set at p<.05 for all comparisons. SPSS version 17 for Windows 
was used for the statistical analyses.

RESULtS

There were no statistically significant differences in gender, educational stage (p>.05 for all 
Chi-Square tests) or age (p>.05 for all t-tests) between participants who worked with the 
neutral and the emotional versions of each diary.

When analysing whether the situation described in the entries was in fact part of the 
students’ daily life, the frequency of experiences was related to the type of situation, 
X2 (5)=37.84, p<.001, Cramer’s V=.260, when all participants are taken as a single group. 
Three situations contributed to this association: while fewer than expected participants 
reported having had experiences with medical errors, more students than expected in-
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formed having faced situations of disrespect towards patients’ concerns in the name of 
medical education and of disgust for patients’ conditions. When different training stages 
were analysed, there was a significant association between training stage and the fre-
quency with which students have experienced four situations: discriminatory behaviours 
towards patients, disgust with patients’ conditions, low quality of health care, and careless 
staff’s behaviours towards patients. In all these situations, the association between train-
ing stage and frequency of experience was driven by Basic Sciences students’ fewer than 
expected experiences. The frequency of experiencing situations involving medical errors 
or disregard for patient concerns in the name of educational interests did not significantly 
vary between training stages (Table 2.1).

Table 2.2 presents the mean scores of negative emotions attributed to the six situations 
described in the entries when they were evaluated in the emotional and in the neutral ver-
sion. Significantly higher mean scores were obtained in the emotional than in the neutral 
version in all situations, showing that the situations described in the emotional versions 
in fact led participants to experience negative emotional reactions.

Once established that all the situations presented in the emotional versions of the dia-
ries were in fact potentially powerful emotion-eliciting situations, we were interested in 
verifying if this effect was the same for students in different stages of their training. Table 
2.3 presents the mean scores of negative emotions obtained in the emotional version of 
each situation across training stages. The training stage had a significant main effect on 
the mean score of negative emotions only in two situations: Careless behaviour of a senior 
doctor when a patient is dying, and the situation portraying a patient whose physical 
conditions led to feelings of disgust. In both situations, students from the Clinical Stage 
showed significantly higher scores of negative emotional reactions to the situations than 
students from the Clerkship, without other significant differences between training stages. 

table 2.2 Mean score (range, 0–5) of negative emotions obtained when students evaluated the situations 
described in the diaries as a function of type of situation/diary and version (emotional or neutral).

Emotional
version

Neutral
version

Statistics

na Mean SDb na Mean SDb

Medical error threatening patient’s safety 97 2.88 1.13 91 2.15 0.94 t (186)=4.79, p<.001

Discriminatory behaviour towards patients 90 2.25 0.85 97 1.84 0.95 t (185)=3.12, p<.002

Conflicts between educational interests and the 
patients’ needs

90 2.89 1.51 97 1.34 0.58 t (185)=9.42, p<.001

Disgust with patients’ physical conditions 97 1.99 0.81 90 1.60 0.67 t (185)=3.65, p=<.001

Low quality of health care 97 2.98 1.02 91 2.42 1.00 t (186)=3.81, p=<.001

Careless doctors’ behaviors 91 2.97 1.06 97 1.97 0.86 t (186)=7.01, p=<.001

na = the number of students that evaluated the diary in the version. SDb = standard deviation.
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(Table 2.3) In the other situations, the training stage did not affect the degree of emotions 
triggered in students.

DiScUSSioN

This study aimed at obtaining a better understanding of which situations experienced by 
medical students in the course of their training elicit negative emotional reactions. First, 
an exploratory study collected students’ experiences with situations that they considered 
emotionally charged and difficult. Six recurrent situations, dealing with similar subjects, 
emerged, and they were used to elaborate six diary-entries, each one in two versions: 
emotional and neutral. Those entries were subsequently evaluated by a large group of 
students from different stages in training using a web-based survey. Most of the situations 
described in the entries were indeed part of the daily life of our participants, and the 
frequency with which they were reported varied throughout the stages of undergraduate 
training in four of them. The emotional version of the entries triggered higher levels of 

table 2.3 Mean scores (standard deviation into brackets) of negative emotions obtained in the emotional 
version of the diaries as a function of type of situation/diary and training stage.

Basic Sciences
(BS)

clinical Stage
(cS)

clerkship
(c)

Statisticsa

Medical error threatening patient’s 
safety

3.22 (1.13) 2.82 (1.09) 2.48 (1.10) F(2, 94)=2.98, p=.056
BS vs CS, p=.36
BS vs C, p=.06
CS vs C, p=.78

Discriminatory behaviour towards 
patients

2.20 (0.95) 2.36 (0.75) 2.12 (0.86) F(2, 87)=0.60, p=.55
BS vs CS, p=1.00
BS vs C, p=1.00
CS vs C, p=.97

Conflicts between educational 
interests and the patients’ needs

2.89 (1.14) 2.85 (1.02) 3.01 (2.73) F(2,87)=0.06 , p=.94
BS vs CS, p=1.00
BS vs C, p=1.00
CS vs C, p=1.00

Disgust with patients’ physical 
conditions

1.90 (0.59) 2.23 (0.92) 1.66 (0.75) F(2,94)=4.13 , p=.02
BS vs CS, p=.22
BS vs C p=.79
CS vs C, p=.02

Low quality of health care 2.99 (0.92) 3.13 (1.11) 2.63 (0.94) F(2,94)=1.77, p=.18
BS vs CS, p=1.00
BS vs C, p=.60
CS vs C, p=1.9

Careless doctors’ behaviours 2.98 (1.14) 3.22 (0.94) 2.38 (0.97) F(2,88)=3.94 , p=.02
BS vs CS, p=.96
BS vs C, p=.15
CS vs C, p=.02
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emotions than the neutral version for all situations. Last, we compared students’ reactions 
to the emotional version of each entry across training stages and found out that students 
in the Clinical Stage reacted more strongly than those in the Clerkships for two situations 
described in the entries: careless doctors’ behaviours and disgust with patients’ physical 
conditions.

The percentage of students who had actually experienced the situations described in 
the entries varied from 38.1% (medical errors threatening patient’s safety) to 71.1% (deal-
ing with feelings of disgust raised by patients’ conditions). This information supports the 
findings from the pilot study and suggests that the situations brought to students’ evalua-
tion were in fact pervasive and frequent for our population though in varying frequencies.

How often these situations are encountered across training phases showed to be 
different in four of the six situations (careless doctors’ behaviours, disgust with patients’ 
physical conditions, low quality of health services and discriminatory behaviour towards 
patients), with students from the Basic Sciences years reporting fewer experiences than 
older students do. This was expected, since students at Basic Science level have fewer 
activities in clinical settings and less contact with patients, while all entries described 
clinical encounters.

The emotional version of the entries elicited more negative emotions than the neu-
tral versions in all situations, which indicates that the six situations studied are in fact 
emotional triggers. Apparently the emotional reactions occurred regardless of whether 
students reported having or not experienced that situation before. For example, dealing 
with feelings of disgust raised by patients’ conditions was experienced by 71% of students 
and the mean score of emotions elicited was 1.99 (scale from 1 to 5); while medical errors 
threatening patient’s safety was the least common (38%) situation but elicited 2.88 in the 
same scale.

The level of emotional reactions to the entries varied across training years only in 
two situations: careless behaviours by senior staff towards patients’ life and disgust for 
repulsive patients’ conditions. In both situations, the descriptions elicited more emotional 
reactions among students in the Clinical Stage than among students in the clerkship. This 
finding is in line with previous studies that have described that students at Clinical Stage 
(3rd and 4th years) tend to be particularly subject to emotional reactions6. Their vulnerabil-
ity can be probably traced to the fact that they are in the beginning of their clinical practice 
and probably encountering situations and facing dilemmas inherent to clinical encounters 
for the first time. Tolerance for uncertainty and coping with responsibility, for example, are 
skills still being developed at this stage6. A better understanding of the reasons for such 
vulnerability can be an important step on finding ways to support and effectively teach 
those students.

First-year students might be less emotionally involved in the situations described 
since their contact with patients is minimal and normally protected from extreme situa-
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tions. Emotions are higher when learners have to assume greater levels of responsibility 
and master more information13. More experienced students’ levels of reactiveness almost 
return to those of first-year students, maybe due to adaptation to routine, which has been 
shown to include, sometimes, a decrease in empathic concern1 and detachment11. Another 
explanation is that overwhelmed trainees try to suppress emotions to avoid losing control 
over them14.

A study by Leape and colleagues15 described disrespectful behaviour in health care set-
tings in its various forms: disruptive behaviour; demeaning students, residents and staff 
members; passive-aggressive behaviour, dismissive treatment of patients, among others. 
Disrespect is a threat to patient care and safety, inhibiting communication, compliance 
and implementation of treatment plans. It also compromises teamwork, puts staff at risk 
of dissatisfaction, high turnover and burnout15. As it emerges from our results, students 
are especially sensitive to disrespect in its various forms. Emotions triggered by our diary-
entries are similar to those described as resulting from disrespectful behaviour – fear, 
anger, shame, frustration between others.

Emotions were found to affect various cognitive components and processes16 and it 
is reasonable to assume that they have a profound influence on complex learning. High 
levels of stress, anxiety and boredom were found to be negatively related to academic 
performance (as course examination grade) between first and second-year medical stu-
dents17,18. Many educators avoid discussing emotions with students because they might 
feel they do not know enough about students’ emotions and the situations experienced as 
emotionally difficult during training13. Awareness of experiences that may raise emotional 
difficulties to students in training, such as the situations that emerged from this study, 
may help teachers recognize when students are at risk of facing emotionally difficult 
events and consider how these situations can be minimized.

This study has some limitations. First, some variables may have unduly influenced 
the results obtained. For example, in line with other studies, rate responses for 5th and 
6th years’ students was lower than the other groups probably because they have a busier 
schedule and less contact with the didactic activities at the university, where the survey 
was released1. The overall response rate was low (27.5%); nevertheless, a relatively large 
number of students from different stages of training participated, leading to a uniform 
sample. This is a cross sectional study which demands cautiousness on making conclu-
sions based on group comparison within our sample and the development of emotions 
over time. There are also questions about the generalizability of results, since the study 
was conducted on a single medical school, representing one local context. However, situ-
ations related with the poor quality of the health services in which students have their 
clinical practice and with lack of appropriate supervision in these settings are probably 
common in low-resources regions, such the one in which this study was conducted. One 
may assume, therefore, that students from similar low-resources contexts are likely to 
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find similar situations, which may make our findings interesting for medical teachers from 
many countries. Finally, students, who are prone to emotions, or at least more open about 
them, would be more motivated to participate in this kind of study, which may result in 
selection bias.

Further exploration of the type and intensity of emotions elicited by the situations 
investigated in this study might lead to a deeper understanding of their possible influence 
on learning and performance, which is, by itself, an issue to be studied by future research. 
Addressing also positive emotions can enhance this understanding and provide important 
information regarding learning environments and effective supportive tools. For example, 
how can educators support students’ learning? Can positive emotions be ‘protective’, 
counterbalancing the effects of negative emotions?
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aPPENDiX 2.a

Example of a diary-entry in the emotional version used in the study (medical error leading 
to severe consequence for patient)

“Saturday I was on duty in the paediatrics ER with one doctor only and a never-ending 
queue. There were no available beds and we knew that if hospitalization was needed, we 
had no places. The doctor was coming from a previous shift and was quite impatient. I was 
examining Carolina, a cute 2-years-old that reminded me of my niece. The father said she 
never had anything serious, only a few colds when she started going to nursery. I took her 
history, performed a physical examination, and it was just a viral respiratory infection, very 
common - fever, drowsiness, rhinorrhoea, loss of appetite, little whining and one episode 
of vomiting. I reported it all to the doctor while he examined another baby, and he just 
nodded. He asked me to bring the prescription form, prescribed paracetamol, and we sent 
Carolina home.

But on Monday morning, I learned that Carolina returned on the same day already in 
septic shock - it was bacterial meningitis. She died the same day, the girl who could be my 
niece ... I could not believe. I ran to the bathroom, crying, remembering the symptoms of 
a simple cold, thinking about how crazy my brother was for his daughter ... How stupid I 
was to mistake meningitis for a cold? The girl was healthy, she came to the hospital, and 
she could have got well with appropriate medication. Imagine how the father might be! 
I felt guilty, ashamed, furious with myself for trying to impress the doctor, or not bother 
him, and the girl was now dead. I know that legally the doctor is responsible, but I am 
devastated, embarrassed, and full of remorse.”
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aPPENDiX 2.B

Questionnaire of Experimental Study
Think about the experience of the student described in this diary and please answer 

the following questions. In some of the questions, you will see a scale. Please circle the 
score that best represent your impressions about the entry of the diary you just read 
considering that 1 = totally disagree and 5 = totally agree.

1. Have you (or anyone that you know) already experienced something similar during 
your training? Keep in mind that the experience can be similar to the one described 
and not exactly the same.

 Yes       No       I am not sure 

2. The student’s experience is described in a realistic way.
1 2 3 4 5

Totally
disagree

Disagree Don’t agree and 
don’t disagree

Agree Totally
agree

3. The scale below consists of a list of words that represent different emotions and feel-
ings. Read each item and then mark the appropriate answer in the space left beside 
the word. Indicate in what measure you feel this way at this moment, after reading the 
student’s diary. Consider the following scale:

 1 = not at all / 2 = a little / 3 = moderately / 4 = very much / 5 = extremely
 ___ Interested
 ___ Stressed
 ___ Disturbed
 ___ Guilty
 ___ Scared
 ___ Hostile
 ___ Irritated
 ___ Alert
 ___ Ashamed
 ___ Nervous
 ___ Fearful
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aBStRact

Purpose
Medical students’ negative emotions have the potential to hinder their learning, but there 
is no experimental evidence that this happens. This study investigated the effect of nega-
tive emotions on students’ learning processes and outcomes.

Method
Eighty-five 5th-year students from a Brazilian medical school were randomly allocated to 
perform a priming task consisting of reading either (a) a diary describing a patient who 
died in an emergency department due to inappropriate care caused by unprofessional 
behaviours (emotional group); (b) a diary describing the same patient receiving appro-
priate care (neutral group) (c) an irrelevant extract of a local newspaper (control group). 
Subsequently, emotional reactions were measured, all students studied a medical text, 
and two tests were administered. Main outcome measures: time spent in and situational 
cognitive engagement in the text study (learning process); mean scores in the two tests 
(learning outcomes).

Results
The priming task triggered higher levels of emotions in the emotional group relative to 
both the neutral and the control groups though levels were low. The experimental condi-
tions did not significantly differ in learning processes and outcomes.

Discussion
Two tentative explanations for the lack of difference in the performance of three condi-
tions are raised: (1) the level of emotions triggered by the vicarious experience was too low 
to affect learning, (2) the tests may have been not sensitive enough to capture eventual 
differences. Methodological choices that may be related to the two explanations are dis-
cussed.
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iNtRoDUctioN

Medical education has been consistently described as emotionally challenging as stu-
dents encounter difficult, emotionally demanding situations on a regular base1-3. Recently, 
research has brought light to the types of situations that tend to raise emotional reactions 
amongst medical students, with adverse consequences for their well-being: physician’s’ 
disrespect and hostility towards patients4, entering a new rotation5, unfamiliar supervi-
sor relationships6, treatment failures and problematic relationships with senior doctors7, 
dealing with uncertainty8, medical errors with consequences for the patient and careless 
doctor’s behaviour toward patients9. However, if it seems clear that emotions triggered 
by such experiences may be deleterious for students’ well-being, a less explored issue 
is whether they affect students’ learning. This question has been largely ignored until 
recent years when it started raising considerable discussion in the medical education 
literature4-10. Empirical research on the problem is however very scarce and badly needed. 
This is so because medical educators could benefit from a better understanding of the 
consequences of emotions for learning, if any, as a starting point to develop educational 
strategies to address the problem.

It seems reasonable to expect that students’ emotional reactions to particularly 
difficult situations may negatively influence what information they attend to and later 
remember from it10. Cognitive processes such as attention and perception work as “filters” 
to what, from the immense realm of information available around us, will be processed.  
Therefore, factors influencing attention and perception will automatically impact the sub-
sequent steps of the learning process. If proper attention and processing occur, new infor-
mation will be encoded in memory. Encoding is the process through which we register new 
information, combining it with what has been previously stored, a process that directly 
impacts our ability to retrieve this information from memory in the future11. Negative emo-
tions can intervene in different stages of this learning process. For example, the person 
may not pay enough attention to (parts of) the to-be-learned material, because negative 
attitudes towards it are automatically activated from memory, triggering a tendency to 
avoid it12. Without enough attention, processing of the material will be hindered, with 
adverse consequences for learning. Even if the learner is paying attention to the learning 
material and trying to make sense of its content, his emotions can still hinder learning if, 
for example, thoughts connected to these emotions keep coming to his mind disturbing 
processing of the new information and hindering its encoding in memory13. These are only 
two examples of how emotions may have a negative influence on cognitive processes 
involved in learning, but other mechanisms have been reported14. What matters for the 
present study is that, although different in nature, these mechanisms have in common 
the potential to adversely affect learning. Whether this potentially deleterious influence 
actually occurs remains, however, to be determined.
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The present study experimentally investigated the effects of negative emotions, trig-
gered by a priming task, on learning processes and learning outcomes in subsequent 
tasks. Fifth-year medical students were requested to read a diary-entry describing a 
working-related situation that developed either in a non-emotional (neutral group) 
or in an emotional way (emotional group). A control group read an extract of the daily 
newspaper on a subject that do not relate to their professional activities. All participants 
subsequently studied a complex medical text. Time on task and cognitive engagement 
were measured as indicators of the learning process. To measure their learning outcomes, 
a multiple choice questions test (MCQ) and a concept recall test were administered.

We expected negative emotions triggered by the vicarious experience of reading a 
diary-entry to hinder learning processes and learning outcomes of participants in the 
emotional condition relative to the neutral and control groups. We hypothesized that par-
ticipants in the emotional condition would spend less time reading the learning material 
and be less involved with the task, reporting lower scores in the cognitive engagement 
scale. Consequently, they would learn less, thereby obtaining lower scores in the MCQ test 
and recalling a lower number of concepts from the text that they studied.

MEtHoDS

overview
The experimental study consisted of three phases: 1) a priming task, in which participants 
were asked to read either a diary-entry describing a professional situation faced by a 
student like them (emotional version and neutral version) or an extract from a newspaper 
with no connection to their daily routines (control version) depending on the experimental 
condition to which the student had been assigned; 2) a learning phase, in which a medical 
text was studied by all participants, and time spent on the reading and level of situational 
cognitive engagement were measured; 3) a testing phase, in which an MCQ test and a 
concept recall test were applied to measure participants’ learning outcomes

Participants
Participants were 85 5th-year students at the Medical School at University of São Paulo, 
Brazil. All 88 students enrolled in the 5th-year of the program were invited by two of the 
authors (TK, MM) to voluntarily participate in the study. Eight-five (96%) accepted the 
invitation and were recruited as participants. As the nature of the study prevented prior 
disclosure of its objectives, participants were informed about their tasks before starting 
the study and were debriefed later.
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All participants signed an informed consent for use of their data. The study protocol 
was approved by the Research Ethics Committee of the University of São Paulo (659.347 
in 21/05/2014).

Materials and procedure
The study was presented as two separate, unrelated studies. The priming task was present-
ed as a study aimed at checking the realism of diaries to be used in medical education. The 
learning phase and the testing phase were presented as part of a second study, whose aim 
was to compare two different strategies to be possibly used to evaluate medical student’s 
learning. Each one of the purportedly independent studies had the materials in a separate 
envelope, and participants were instructed on how to use the second envelope only when 
they finished with the first “study”. Care was taken, therefore, to avoid that participants 
realized that the study was concerned with the consequences of the emotions triggered 
by the priming task. We did so because previous research using priming techniques has 
outlined the importance of avoiding participants’ awareness about their own emotions, 
eventual manipulations that are part of the study, and their expected effect3. The rationale 
for this is that participants would probably try to exert control over their emotions to avoid 
that effect, and therefore cover stories are usually included15.

First, participants were randomly assigned to one of the three conditions (emotional, 
neutral or control, defined by the type of text used in the Priming Task) using electroni-
cal randomization by the RANDOM Program (www.random.com/ NA MEDIA®/ 2016). The 
reason we included a control condition was to check if the reading of a text related to their 
professional activities per se could have affected performance in the subsequent study 
and tests, regardless of the emotions triggered. With the exception of these texts (diaries 
and newspaper extract), all other materials and procedures used (see below) were the 
same for all groups. Participants of each condition were tested in separate auditoriums 
of the university building where one researcher coordinated the data collection (TK, MM, 
PT) and one research assistant assisted with the distribution and collection of envelopes 
(see below).

Priming task.
For the emotional and the neutral conditions, the Priming Task consisted of a short text 
(approx. 150 words) describing the experience of a 5th-year student during a common 
working situation at the emergency room when a patient needed cardiopulmonary re-
suscitation (diary-entries). The emotional version described the physician in charge of the 
case showing disrespectful and unprofessional behaviour and the patient dying before 
she received care (Appendix 3.A). The neutral version described the same patient at the 
ER after being saved by appropriate care received from the medical team. For the control 
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condition, the text consisted of an extract from the local newspaper describing a research 
done with local habitants regarding their quality of life in the neighbourhood.

The situations described in the diaries were taken from a previous study by Kremer 
and colleagues9 in which medical students evaluated diary-entries rating how frequently 
they had encountered similar situations and the emotions triggered by the reading. The 
insights provided by this study were confirmed in a review of pertinent literature8-16. The 
advantage of this particular inducing technique is the possibility to trigger emotional 
reactions within a controlled context. In addition, the use of this vicarious experience to 
trigger emotions in the participants instead of trying to trigger ‘real personal’ emotions 
has obvious advantages when ethical concerns are taken into consideration.

Participants were asked to read the diary-entry or newspaper extract and then answer 
a 3-itens questionnaire (Appendix 3.B) which aimed to identify whether they had had 
previous experience with a situation similar to the one portrayed, if they found the de-
scription realistic and to what extent our manipulation strategy had worked in triggering 
negative emotions. To assess the latter, we used an adaptation of the PANAS checklist (a 
20-item positive and negative affect scale shown to be reliable)17, removing the 10 items 
referring to positive emotions.

Learning task
After having completed the questionnaire and handed in the first envelope (purportedly, 
Study 1), participants were asked to open the second envelope (purportedly, Study 2). This 
contained a medical text (930 words) on “Cardiac arrest associated with pregnancy”. The 
text was related to the diary (Priming Task) since it described a patient who suffered a 
heart attack. This text was prepared by two board-certified internists (MM, PT) who have 
extensive clinical and teaching experience in the medical school where the study took 
place and are, therefore, very familiar with the students’ level of training. To ensure that 
the text was sufficiently complex for the participants, it was also previously tested with 
four beginner 1st-year residents who were not participating in the study but were consid-
ered close to the participants in terms of prior knowledge.

The instructions accompanying the medical text requested the participants to read it 
in the same way they would read any chapter in a medical textbook. Participants were in-
formed that they had up to 15 minutes to read but the objective was not to read as quickly 
as possible. A digital clock was visible in the room and participants were asked to write 
down the starting and ending time of their reading.

After reading the medical text, participants were requested to move to the second page 
and fill in the situational cognitive engagement scale (SCES), an instrument devised and 
validated by Rotgans and Schmidt18. This instrument consists of three elements, measured 
by four items: 1) engagement with the task on hand (item: “I was engaged with the task 
on hand”); 2) effort and persistence (items: “I put in a lot of effort”; “I wish we could still 
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continue with the work for a while”); and 3) having been totally absorbed by the activity 
(item: “I was so involved that I forgot everything around me”). Response to each item was 
provided on a 5-point Likert scale: 1 (not true at all for me), 2 (not true for me), 3 (neutral), 
4 (true for me) and 5 (very true for me).

testing task
After they finished reading the text, participants put the text and the completed SCES back 
in the envelope. They were then asked to answer a 7-question MCQ test. This test was pre-
pared by one of the board-certified internists (MM) who have prepared the learning text.

Participants were asked to return the test to the envelope after completing it and 
then performed a concept recall task, a test that has been frequently used as a measure 
of learning 18-19. It requested participants to write down as many concepts as they could 
remember that were present in the text that they had read.

Statistical analysis
A one-way ANOVA and a Chi-square test were performed to check for differences between 
the three experimental conditions, respectively, in age and gender. Two other potential 
confounders were also examined: previous experience with similar situations and percep-
tion of realism of the situation reported in the text. For the former, a Chi-square test of 
independence was performed to compare the groups regarding their responses to the first 
item of the questionnaire (“Have you ever experienced a situation similar to this during 
your training?”). Differences between experimental conditions regarding their perception 
of how realistic the situation was as answered to the second question (“To what extent 
does the text present a realistic situation that is common during medical training? “) were 
checked using one-way ANOVA.

To check whether our ‘emotional manipulation’ had worked, we computed, for each 
participant, an average score for the PANAS-adapted scale that measured the emotions 
triggered by the vicarious experience portrayed in the diaries. Subsequently, a mean score 
of emotions was computed for each experimental condition and they were compared by 
performing a one-way ANOVA.

Two measurements were used to analyse the learning processes. First, a one-way 
ANOVA with experimental condition as a between-subjects factor was performed on the 
time spent in reading the text. For each participant, the scores in the four items of the SCES 
were averaged, and a mean score was computed for each experimental condition, with a 
similar ANOVA used to check for differences between the conditions.

Finally, the learning outcomes, as measured the performance in the MCQ test and the 
concept recall test were analysed. Each correct answer made in the MCQ test was given a 
point, and the total number of points was the individual participant’s final score. Group 
means were computed and compared for the three experimental conditions using ANOVA. 
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To establish a score for the concept recall test, a list of all relevant concepts present in 
the learning material was prepared beforehand (the ‘answer key’) and agreed upon by 
two researchers (TK,PT). The final list of concepts contained 91 items and was used to 
score each participant’s test, with one point given to each correct concept mentioned by 
the participant. The total number of points was the individual participant’s final score. 
Group mean scores were computed and compared for the three experimental conditions 
by using ANOVA.

Chi-square tests of independence were performed to compare the responses to the 
last two items of the questionnaire (“Did you have any previous knowledge about the sub-
ject presented at the text Cardiac arrest associated with pregnancy?” and “Is the material 
presented in the text new for you?”).

For all comparisons, the level of significance was set at p < 0.05. Statistical analyses 
were performed with SPSS version 25 for Macintosh.

RESULtS

There were no significant differences in age between participants assigned to the emo-
tional, neutral and control conditions during the Priming Task [F(2, 82)=1.25, p=.29]. The chi-
square test showed no significant difference between the three experimental conditions 
for gender c2 (1, N=84)=4.82, p=.09) (Table 3.1).

Participants in the three conditions reported significantly different levels of familiarity 
with the situation portrayed in the diaries as showed by the Chi-square test c2 

(1, N=84)=10.24, 
p=.006 with those that read the emotional version of the diary reporting higher levels of 
similar experiences when compared to the neutral and control groups. Participants re-
ported a similar perception of how realistic the diaries were on describing the situation 
[F(2, 82)=0.78, p=.46].

The Chi-square tests showed no significant difference between the three experimental 
conditions for previous knowledge (c2 

(1, N=84)=.47, p=.79) and novelty of material (c2 
(1, 

N=83)=2.06, p=.36).

table 3.1 Participants’ gender and age as a function of experimental condition.
n Gender age (years)

Male % Female % Mean SD

Control 28 11 39 17 61 23.57 1.597

Neutral 29 17 59 12 41 23.62 1.613

Emotional 28 19 68 9 32 24.25 2.137

Total 85 47 55 38 45 23.81 1.803

n = number of students that evaluated this version. SD = standard deviation
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The scores of level of emotions triggered by the priming task were significantly differ-
ent between the three experimental conditions [F(2, 82)=51.24, p<.001]. Post hoc compari-
sons using Bonferroni correction indicated that the mean score for the neutral condition 
(M=1.61; SD=0.55) and the control condition (M=1.36; SD=0.45) did not significantly differ 
(p=.35); participants in the emotional condition (M=2.88; SD=0.77) reported significantly 
higher levels of emotions when compared to those in the control condition (p<.001) and 
neutral condition (p<.001), demonstrating that our manipulation worked.

Regarding the measures of learning process, participants from the three experimental 
conditions did not significantly differ in the time spent studying the medical text (Table 
3.2). Participants from the three conditions also did not differ in their ratings of situational 
cognitive engagement with the task of studying the new medical material (Table 3.2).

Participant’s learning outcomes, as measured by the scores obtained in the free recall 
task, did not show a significant difference between the three conditions. No significant 
differences were found in the performance in the MCQ test: the total score obtained by 
participants in the three conditions was similar, (Table 3.3). Participants also performed 
similarly in the other measure of learning outcomes, recalling a similar number of con-
cepts from the text (Table 3.3).

DiScUSSioN

The purpose of the present study was to investigate the effect of medical students’ negative 
emotions on their learning processes and outcomes. Students were randomly allocated to 
a priming task that differed in its expected potential of triggering emotions. Subsequently, 

table 3.2 Learning process - Time spent in studying the text (in minutes) and scores in the situational 
cognitive engagement scale (range 1-5) as a function of experimental condition.

control version Neutral Version Emotional version Statistics

n Mean SD n Mean SD n Mean SD

Time min) 28 7.43 2.57 29 6.38 2.09 27 7.04 2.23 F(2, 81)=1.51, p=.23

SCES (1 – 5) 28 3.54 0.61 29 3.36 0.52 28 3.41 0.65 F(2, 82)=0.64, p=.53

n = number of students that evaluated this version. SD = standard deviation.

table 3.3 Learning outcomes – Score in the concept recall test (number of right concepts recalled) and the 
multiple choices question test (range 1-7) as a function of experimental condition.

control version Neutral Version Emotional version Statistics

n Mean SD n Mean SD n Mean SD

REC total 27 16.63 6.01 28 18.04 5.78 28 19.18 6.67 F(2, 80)=1.18, p=.31

MCQ (1 – 7) 28 6.07 1.39 29 6.34 0.77 28 6.07 1.18 F)(2, 82)=0.55, p=.58

n = number of students that evaluated this version. SD = standard deviation.
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all students studied the same medical text and took a MCQ test and a concept recall test. It 
was expected that, relative to students in the two other conditions, students who carried 
out the emotional version of the priming task would be hindered in their learning pro-
cesses, measured by time spent and situational cognitive engagement with the learning 
task, and performance on the two tests. The priming task was successful on triggering 
higher levels of emotions on the emotional group when compared to the neutral and the 
control groups though the level of emotions was in general low. However, our hypothesis 
that students under the influence of emotions would perform differently from those in the 
other conditions was not confirmed by the findings. There were no significant differences 
between the three experimental conditions neither in learning processes nor in learning 
outcomes.

Tentative explanations for these results can be raised by looking into the study meth-
odological choices. First, the emotional arousal may have been too limited to be sufficient 
to interfere with learning. Although a significant difference was found between the three 
experimental conditions, the level of emotions reported by all participants was very low, 
ranging from a mean of 1.36 to 2.88 in a 1-5 Likert scale. According to the definition of 
this scale received by the participants (see scale on Appendix 3.B), even the higher mean 
suggests that they were only “a little” emotionally touched by the diary-entry reading.

This low level of emotional arousal can possibly be related to the fact that medical 
culture (or hidden curriculum) promotes de idea of emotions as a hazard to adequate 
medical reasoning and practice20, so that soon enough students understand that emotions 
are not welcomed in the professional scenery and must be controlled, if not extinguished. 
However, it may also be that the low level of emotions is not due to an eventual student’s 
“resistance” to potentially emotion-inducing situations, but to the priming task that was 
used. Experimental research in psychology has been using vicarious experiences instead 
of real ones as triggers of emotions due not only to ethical issues but to a way of control-
ling other variables that otherwise could affect results15. For example, autobiographical re-
ports are cited as efficient tools for priming emotions15, but if participants had been asked 
to recall a life event that had been emotionally charged, a wide variety of situations would 
probably appear. We would end up not being able to control that variability, a potential 
drawback that we tried to avoid by using a vicarious experience that exposed participants 
to the same situation. Moreover, we looked for a priming task somehow related to the 
material to be learned, and so we presented a case of a patient who had a heart attack 
and needed CPR – as the text explained about CPR and its consequences. It is reasonable 
to expect that having a connection between the priming task and the learning material 
would increase the chances of the emotion triggered being activated and impact learning. 
The low levels of emotional arousal show that this expectation was however not fulfilled.

A second tentative explanation to consider when exploring the reasons for the lack of 
significant differences is that the tests used to measure the learning outcomes have not 
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been sensitive enough to capture subtle differences in performance. This may have been 
the case with the MCQ test. It had been previously piloted. Nevertheless, the questions 
were apparently too easy for our participants’ population, even though they reported 
lacking previous knowledge on the subject studied. Participants scored between 6 and 7 
(in a 7-items test), resulting in a ceiling effect. The concept recall test, however, has been 
proved to be a sensitive measure of differences in learning outcomes18-21, and participants 
performed equally well on it. In addition, no differences emerged in the measures of learn-
ing process. If participants spent similar amount of time in studying the text and reported 
to be equally engaged with the task, it is unlikely that differences in learning outcomes 
existed but were not captured by the tests. This points to the low level of emotions as a 
more plausible explanation.

Although the study has not shown significant differences regarding the influence of 
emotions on subsequent learning, it brings a contribution to the methodological discus-
sion in a field where there are relatively few experimental studies. What do the study re-
sults suggest for the area of research on emotions’ impact on medical students’ learning? 
First, they provide some insights on methodological difficulties researchers face when 
priming emotions in medical students. Although their training is embedded in a large 
range of emotional-triggering experiences, and perhaps for that very reason, it seems to 
be not easy to experimentally prime sufficiently high levels of emotions under controlled 
and ethically appropriate conditions. We were able to trigger emotions to a limited extent, 
but they were probably too low or too short-lived to actually impact learning. This raises 
the question of the amount and the duration of emotions that may be necessary to affect 
learning of highly capable students as the ones of our population. Researchers interested 
in investigating the influence of emotions on medical students’ learning would need there-
fore to try other, more potential methods for emotions triggering and more sensitive tests.
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aPPENDiX 3.a

Example of a diary-entry in the emotional version used in the study
“Last Sunday, I was in the rest staff room of the emergency room of a local hospital, with 
a colleague and the attendant on duty, when they called about a patient in cardiac arrest. 
Me and my colleague got up running, but the attendant said “you do not have to go fast, 
let’s go slowly so when we get there, we don’t have so much work anymore”. He was look-
ing at us, laughing at our haste, and calmly walking. I was scared, shocked even with the 
complete disregard for the patient, with that cynicism. When we arrived in the emergency 
room, it was indeed too late. The patient, a 60-year-old woman who had been run over, 
died. Her daughter cried out loud. The doctor did not care; he turned his back and walked 
away with the smoothest face. I felt a shudder , a squeeze in my throat, my blood boiling 
with anger and frustration. I wanted to go up to him. The worst part is that we get angry, 
but end up doing nothing.”
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aPPENDiX B

Questionnaire of Experimental Study
Think about the facts described in the text you read and answer the following questions. 
For the questions with a numbered scale: please mark the score that best represents your 
impression of the situation as experienced by the student portrayed in the diary-entry.

1. You (or someone you know) has experienced a similar situation during your medical 
training? Please note: it does not have to be exactly the same situation, but an experi-
ence in which the student sees himself or herself in a situation similar to that portrayed 
in the diary-entry.

 Yes       No       I am not sure 

2. The diary-entry shows a realistic situation that commonly occurs during medical stud-
ies.

1 2 3 4 5
Totally disagree Disagree Neither agree 

nor disagree
Agree Totally agree

3. This scale consists of a list of words representing different emotions and feelings. Read 
each word and choose the number that better represents the way you feel after read-
ing the student’s diary. Consider the following scale:
1 = absolutely not
2 = a little
3 = somehow correct
4 = very much
5 = extremely
____ stressed
____ guilty
____ hostile
____ irritated
____ ashamed
____ nervous / upset
____ afraid
____ anguished
____ sad
____ anxious
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aBStRact

introduction
Medical training is consistently described as emotionally challenging. Students commonly 
encounter situations that are likely to trigger emotional reactions, but the influence of 
emotional reactions to these situations on learning is unclear. This experiment examined 
the effects of negative emotions on medical residents’ learning of scientific information.

Methods
Sixty first-year internal medicine residents (i.e. physicians in training to become specialists) 
at the São Paulo University Medical School were randomly assigned to watching a video 
clip either presenting an emotional (experimental group) or a neutral version (control 
group) of the same situation. Subsequently, all residents studied the same scientific text. 
Main outcome measurements were learning processes (inferred through study-time and 
cognitive engagement) and outcomes (recall accuracy). The study was approved by Sao 
Paulo University’s ethical board. Data were analysed using chi-square and independent 
t-tests.

Results
The experimental group spent significantly less time (p<.001) studying the text and per-
formed significantly worse on the free recall test (p<.001) than the control group.

Discussion
Negative emotions decreased time invested in a learning task and the amount of knowl-
edge gained from it, possibly because they automatically activated avoidance attitudes or 
captured part of the residents’ cognitive resources, hindering processing of the learning 
material. Future studies should further explore the underlying mechanisms of this effect 
and how it can be diminished.
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iNtRoDUctioN

Situations that have the potential to trigger a wide range of emotions are inherent to medi-
cal practice1. In their daily routine, doctors and students often experience emotions such 
as fear of failure, sadness at a patient’s suffering, pride after a successful procedure or the 
anger at a colleague’s unprofessional behaviour2. It is reasonable to expect that residents, 
i.e. physicians in training to become specialists, would be confronted with these emotion-
evoking situations as well. They may even have to bear additional burdens, as residents 
often experience intimidating, undermining or humiliating behaviours, perpetrated most 
frequently by senior staff3,4, as a source of negative emotions. Such emotions are known to 
have deleterious consequences for residents’ wellbeing5, but there are reasons to suspect 
that emotions may also negatively affect their learning1. However emotions have received 
little attention in medical education, and whether and how they influence learning remain 
unclear6.

Defining emotion is not easy, and several concepts related with emotional experi-
ences, such as affects and mood, are encountered in the pertinent literature1. In line with 
McConnel and Eva1, in this manuscript we use the term ‘emotion’ in a general sense to 
refer to affective states and experiences. Whereas the definition of emotion is debatable, 
there is some agreement that emotions vary along dimensions of valence (i.e. emotions 
are perceived as either positive or negative, good or bad, pleasant or unpleasant) and 
arousal (i.e. emotions are perceived as either activating or deactivating).

Psychological research suggests that emotions can interfere with cognitive processes 
involved in learning, potentially hindering it. Learners’ attention and perception will ‘filter’ 
what they process out of the information available to them. Any factor that affects atten-
tion will impact the subsequent steps of the learning process6. For example, if negative 
information in to-be-learned material catches learners’ attention and they do not pay suf-
ficient attention to other parts of the material, processing of (parts of) the new information 
will be hindered, and this information will not be “registered”. Only when learners pay suf-
ficient attention to the new information and use their previous knowledge to make sense 
of it, the new information can be integrated into knowledge structures already stored in 
memory. This integration, known as  encoding, will directly impact future retrieval of the 
information when it is needed in new situations7.

In the present study, we were concerned with the effect of negative emotions, as they 
are common in the literature in medical education1. Negative emotions are those per-
ceived as unpleasant or bad, when the dimension of valence is taken into consideration1. 
These emotions appear to have the potential to disrupt the above mentioned cognitive 
processes through several mechanisms8. For example, a learner’s negative predispositions 
towards an event may be automatically activated by exposure to a similar event, leading 
the learner to (albeit unconsciously) attempt to avoid it9. It can also be that dealing with 
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emotions ‘depletes’ part of the cognitive resources that would be available for learning10. 
Apparently the same (and limited) set of cognitive resources employed in, for instance, 
understanding a new text, is applied to regulate emotions and thoughts10,11. If emotions 
capture part of these resources, fewer resources remain for processing the text content-
information10,11.

Although different in nature, these mechanisms and others that have been discussed 
in the literature8 have in common the potential to adversely affect learning. A recent 
study showed that even emotions that were considered mild based on the low scores 
they obtained in the Positive and Negative Affect Scale (PANAS)12 hindered undergraduate 
psychology students’ learning of physiological concepts2. However, it may be questioned 
whether a similar finding would apply to residents who have already gained much more 
experience with emotional-evoking situations and have been taught, throughout medical 
education, the importance of keeping their emotions under control6. On the other hand, 
it may be conjectured that residents may be in fact less resistant to emotions than under-
graduate students due to their usually extremely high workload with its consequent sleep 
deprivation and tiredness.

The present study investigated whether negative emotions affect residents’ learning 
processes and learning outcomes. In a priming task, residents were exposed to a situation 
that developed either in a neutral way or in an emotional way. Subsequently, all residents 
studied a medical text, and a test was administered to measure what they had learned 
from it. We evaluated whether engagement in learning and learning outcomes as mea-
sured by performance in the test differed between the two groups.

MEtHoDS

overview
The present study was an experiment consisting of three tasks: 1) a priming task, in which 
participants were randomly allocated to be exposed either to a video clip in an emotional 
version (emotional group, n=29) or to a video clip in a neutral version (control group, n=31); 
2) a learning task, in which all participants studied a medical text; time spent on the task 
and level of cognitive engagement were measured; 3) a testing task, in which participants’ 
learning was measured by a free recall test. The three tasks were performed sequentially, 
in a single session.

Participants
The participants were 60 residents (Mage=25, SD=2 years; 21 female) in their first week 
of the internal medicine residency programme at the University of São Paulo Medical 
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School, Brazil.*1 The first week of the programme includes a 3-day “boot camp” 13, an in-
training course aimed at facilitating the transition from undergraduate training to clinical 
practice. The intensive boot camp combines different approaches, especially simulation 
and feedback, and aims at improving essential clinical skills, doctor-patient communica-
tion, patient safety and professionalism. The activities are carried out in a friendly, safe 
environment and usually trigger much interest, which may explain why 60 out of the 67 
recently admitted residents enrolled for the boot camp. Those who enrolled were invited 
by two of the authors to voluntarily participate in the study, which took place during a 
break in the boot camp activities. All residents accepted the invitation and were registered 
as participants by a person not related to the study by using an identification code that 
ensured anonymity.

Participants were informed that they could opt to not participate or withdraw from 
the study at any moment including after the data collection was completed with no 
consequences for their training including assessment. A coding scheme has been used 
to ensure that responses were collected and analysed anonymously. As the nature of the 
study prevented prior disclosure of its objectives, the residents were informed about their 
tasks before starting the study. After the data collection, the two groups were debriefed 
about the actual objective of the study, its research questions, and the importance of the 
study topic. All participants signed an informed consent for participation in the study and 
for use of their data. The study protocol was approved by the Research Ethics Committee 
of the São Paulo University (659.347 in 21/05/2014).

Materials and procedure
The study was presented to the participants as two independent studies with different 
purposes and materials delivered in different envelopes, with a logo from two different 
institutions (Department of Internal Medicine and Propaedeutics, Faculty of Medicine, 
University of Sao Paulo; Department of Internal Medicine, Academic Hospital, University 
of São Paulo). The rationale for this procedure was that it is known that awareness of one’s 
own emotions can neutralise the effect of those emotions on cognition14, which could lead 
our participants to try to control that effect15.

Before the study started, participants were randomly assigned to one of the two 
conditions (emotional vs. control, defined by the type of video clip used as priming task). 
Randomization was performed electronically by using the RANDOM Program (www.
random.com/ NA MEDIA®/ 2016). With the exception of the videos, all other materials and 
procedures used (see below) were the same for both groups. Participants of each condi-
tion were tested in separate auditoriums of the university building. They were requested 

1 In Brazil, residents have completed a 6-year undergraduate medical programme and are, therefore, 
physicians in training to obtain a specialty degree.
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to sit in individual chairs, leaving at least 2 chairs between participants, and completed 
the tasks individually with no communication but at the same time. Researchers and 
research assistants were present in the auditoriums during the whole session which lasted 
60 minutes.

Priming task
The priming task consisted of a 3-minute video clip showing a resident being interviewed by 
a committee of senior clinicians. The committee was investigating his performance during 
emergency care provided to a patient who had suffered cardiac arrest and subsequently 
died. The clinicians conducted the interview either: i) in a cooperative and polite manner 
(the control version), or ii) in an accusatory and aggressive way (the emotional version). 
The video clip was produced to be as close as possible to a real situation: the actors were 
physicians dressed ‘as usual’ for their work; the medical files used were presented in the 
same stationery paper covers used at the hospital they were working; language used was 
ensured to be suitable to the situation by having internists who work at the department 
checking and amending the script for the video clip; and the office was an actual meeting 
room at the hospital.

In a pilot conducted prior to the study, the two versions of the video clip were tested 
with 8 residents from another department (4 residents saw each version). They discussed 
their impressions of the situation portrayed in each video in two focus groups. Both 
groups considered the situation to be common and realistically portrayed, but whereas 
the residents who watched the neutral version considered the situation sad but “normal” 
in a resident’s life, the residents who watched the emotional version expressed negative 
emotions, with responses showing indignation, anxiety about how they would react and 
fear. The video clips were therefore considered appropriate stimuli for the study.

For ethical reasons, we used this vicarious experience to induce negative emotions in 
the participants instead of submitting participants to situations that could trigger real, per-
sonal emotions. Emotion-eliciting films are commonly used to evoke emotional responses 
in experimental settings because they offer some advantages, such as a combination of 
visual and auditory stimuli and standardisation15,16 over other methods such as listening to 
music or the Velten approach for mood induction (briefly, reading statements and trying 
to feel the emotions they described) and autobiographical recall procedures8.

Participants were asked to watch the video clip to the end and then answer 6 ques-
tions (Appendix 4.A). The aim of these questions was to identify whether they had previous 
experience with a situation similar to the one portrayed (question #1), whether they con-
sidered the situation displayed in the video realistic (question #2) and to what extent our 
priming task had been effective to trigger negative emotions (questions # 3-6). Additional 
questions were asked about: age, gender, years since graduation, and number of years 
working before this residency.
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Learning task
After having completed the questionnaire and handing in the first envelope (purportedly, 
Study 1), the participants were asked to open the second envelope (purportedly, Study 
2). This contained a medical text (930 words) on “Oxidative damage during cardiac arrest 
and cardiopulmonary resuscitation”. The subject was chosen considering the previous 
knowledge participants had at this point of training (in order to avoid ceiling effects) and 
the connection with the video clip (priming task) since it described a patient who suffered 
a heart attack and was not rescued in time. This text was prepared by two board-certified 
internists2 who have extensive clinical and teaching experience in this residency pro-
gramme and are, therefore, very familiar with the residents’ level of instruction. To ensure 
that the text was sufficiently complex for the participants, it was also assessed by four 
first-year residents who were not participating in the study but were considered close to 
the participants in terms of knowledge base.

The instructions accompanying the medical text requested the participants to read it 
in the same way they would read any scientific article or chapter in a medical textbook. 
Participants were informed that the objective was not to read quickly, and that they had 
as much time as they required to complete all the tasks. A digital clock was visible in the 
room, and participants were asked to write down the start and end time of their reading. 
After studying the text, the residents were asked to answer two questions regarding their 
previous knowledge, if any, of the material presented in the text and if the information was 
new for them.

After reading the medical text, residents were requested to move to the second page 
and fill in the situational cognitive engagement scale (SCES), an instrument devised and 
validated by Rotgans and Schmidt which is reliable for assessing involvement with learn-
ing tasks (Hancock’s coefficient H=.93 for exploration sample; H=.78 for cross-validation 
sample)17. It consists of three elements, measured by four items: 1) engagement with 
the task on hand (item: “I was engaged with the task on hand”); 2) effort and persistence 
(items: “I put in a lot of effort”; “I wish we could still continue with the work for a while”); 
and 3) having been totally absorbed by the activity (item: “I was so involved that I forgot 
everything around me”). Item responses were based on a 5-point Likert scale: 1 (Not true 
at all for me), 2 (Not true for me), 3 (Neutral), 4 (True for me) and 5 (Very true for me).

testing task
After they completed reading the text, participants put the text and the completed SCES 
back in the envelope. They were then asked to write down everything that they could 
remember from the text. As learning about a particular theme progresses, this particular 

2 In Brazil, medical professional associations for each medical specialty are responsible for certifying 
physicians as specialists through a process that involves residency training and national exams. 
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network tends to become richer, better structured and more coherent, with more links 
and better integration between the new, “incoming” information and the previously 
stored concepts. The more effectively the student has learned, the more concepts he or 
she will be able to recall, and recall more easily17-19.

Data analysis
Chi-square tests and independent t-tests were performed, respectively, for categorical and 
interval variables, to check whether the groups were comparable in gender, age, familiar-
ity with situation portrayed in the video clips, perception of realism of the video and to 
what extent our ‘emotional manipulation’ has worked on triggering emotions. Familiarity 
with the situation portrayed in the video was measured by the percentage of participants 
who responded positively to question # 1 (in the questions answered after the priming 
task). Perception of realism was measured by the score in question # 2. The mean score 
in questions # 3 to 6 (with question # 5 and 6 reversed) measured the extent to which 
watching the video clip has triggered negative emotions, with a higher score indicating 
higher level of emotions.

Independent t-tests were performed to check for differences between the groups in two 
measurements of learning process: time spent in studying the text and score in the SCES.

Finally, the learning outcomes, as measured by the scores obtained in the free recall 
task were analysed. To establish a score for this test, a list of all relevant concepts present 
in the learning material (84 items) was prepared beforehand (the ‘answer key’) and agreed 
upon by two researchers through a consensus model. The total number of right concepts 
recalled (points) was the individual participant’s final score. Two researchers blindly 
scored 30% of the protocols. The reliability showed to be high (ICC=.806); then one re-
searcher blindly scored the rest of the protocols alone. Group mean scores were computed 
and compared for the two experimental conditions using an independent t-test.

For all comparisons, the level of significance was set at p<.05, and Cohen’s d was com-
puted as a measure of effect size. Statistical analyses were performed with SPSS version 
23 for Windows.

RESULtS

The age of the residents ranged from 22-34 years. There were no significant differences 
between participants assigned to the emotional and the control condition during the 
priming task, respectively, mean, 25.8, 95% CI 25.01 – 26.58 vs. mean, 25.7, 95%CI 24.94 – 
26.47, t(58)=.16, p=.88. The chi-square test showed no significant difference between the 
experimental conditions for gender, c2 

(1, N = 60)=.21, p=.64 (Table 4.1).
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Participants in the two conditions had a similar familiarity with the situation portrayed 
in the video clips, c2 

(1, N = 60)=.918, p=.338; and a similar perception of how realistic the situ-
ation was, t(58)=.14, p=.89.

The scores of emotions triggered by the two different versions of the video clip were 
significantly higher among participants who watched the emotion-triggering video (emo-
tional group) than those in the control group, respectively, mean, 4.5, 95% CI 4.40 – 4.69 
vs. mean, 4.2, 95% CI 4.1 – 4.4 , t(58)=5.35, p<.001], demonstrating that our manipulation 
was effective in triggering a higher level of emotions in the emotional group relative to the 
neutral one.

Regarding the measures of learning process, participants from the two conditions dif-
fered significantly in the time spent studying the medical text, t(58)=4.15, p<.001, d = 1.09 
which is considered a large effect (20). Participants in the experimental condition spent 
significantly less time than those in the control condition (respectively, mean 8.48, 95% CI, 
6.89 - 10.07; mean 13.94, 95% CI, 11.85 - 16.02). However, the two conditions did not differ 
in their ratings of Situational Cognitive Engagement with the task of learning new medical 
material, t(58)=.72, p=.47 (respectively, mean 3.46, 95% CI, 3.24 - 3.68; mean 3.57, 95% CI, 
3.33 - 3.82) (Table 4.2).

Finally, participant’s learning outcomes, as measured by the scores obtained in the free 
recall test, showed a significant difference between the two conditions, with residents in 
the emotional condition (mean, 11.55, 95% CI, 9.14 - 13.96) performing worse than their 
peers in the control condition (mean, 20.23, 95% CI, 16.61 - 23.86), t(57)=4,06, p<.001, 
d=1.05 or a large effect (Table 4.2)20.

table 4.1 Distribution of participants’ gender and age according to the experimental condition.
Emotional condition control condition

n % n %

Gender
Male, N (%)
Female, N (%)

18
11

62
38

21
10

68
32

Age, Mean
      (CI)

25.8
(25.01 – 26.58)

25.7
(24.94 – 26.47)

n=number of students that evaluated this version. SD=standard deviation.

table 4.2 Learning process and learning outcomes according to the experimental condition.
Emotional Version control Version Statistics

Mean (95% ci) Mean (95% ci)

Time spent reading material (min) 8.48 (6.89 – 10.07) 13.94 (11.85 – 16.02) t(58)=4.15, p<.001

Situational Cognitive Engagement (1-5 scale) 3.46 (3.24 – 3.68) 3.57 (3.33 – 3.82) t(58)=.72, p=.47

Free Recall Task score 11.55 (9.14 – 13.96) 20.23 (16.61 – 23.86) t(57)=4.06, p<.001
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DiScUSSioN

This experimental study aimed to determine whether negative emotional states influence 
learning processes and outcomes when residents study a scientific text. This was investi-
gated using a video clip that was watched before the learning activity to induce either a 
negative or a neutral emotional state. This priming strategy proved to be effective, with 
residents in the emotional condition reporting more negative emotional states than those 
in the neutral group. Participants in the negative emotional state dedicated less time to 
the learning task and learned significantly less than those in the control condition.

Our findings are in line with a recent study showing that undergraduate psychology 
students’ learning of basic science concepts was hindered by emotional reactions2 and 
suggest that residents are susceptible as well. Despite their years of undergraduate 
education, throughout which they certainly gained experience with dealing with emotion-
invoking situations, residents’ learning also suffered an adverse effect from negative 
emotions. The effect was large and emerged even though the doctors were not personally 
involved in the seemingly threatening experience displayed in the video. This speaks for 
the strength of the effect and justifies concerns about its potentially deleterious conse-
quences. Postgraduate education provides residents with the opportunity to develop 
their clinical skills, expand and refine their clinical knowledge. For example, doubts aris-
ing while dealing with a particular case often lead them to search and study the scientific 
literature. If what residents learn decreases due to the influence of negative emotions, as 
the present study’s findings suggest, trainees would be missing opportunities to enrich 
their clinical knowledge. The final consequence of these missing opportunities would 
be physicians who leave their specialty training less knowledgeable, and consequently 
less apt to provide appropriate care to patients, than what they could have become. This 
is worrisome because trainees seem to be frequently confronted in their daily activities 
with situations that invoke negative emotions6. Our findings show that teachers should 
be aware of their potential adverse effects and try to minimise their occurrence. It is clear, 
however, that emotionally charged experiences are unavoidable in medical education, 
and whether there is something that can be done to help “protect” trainees from their 
deleterious influence still requires further investigation.

Developing such protective means possibly requires understanding better the mecha-
nisms through which negative emotions affect learning. These mechanisms were not the 
focus of the present study, but our measurements of learning process, though far from 
conclusive, bring some insight into them. Under the influence of negative emotions, par-
ticipants from the experimental group spent less time studying the scientific text than their 
colleagues from the control group, which certainly contributed to their poorer learning. 
The reduced time invested by the ‘emotional’ group could be explained by an “avoidance 
response” triggered by watching the video. In this case, the negative emotions aroused 
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may have acted as a sort of aversive stimulus9, and participants would then try to ‘get 
away’ from the situation. However, such an avoidance response would make it reason-
able to expect that participants would report less engagement with the task. This did not 
happen as both groups reported similar scores of cognitive engagement. The finding that 
both groups were equally engaged with the task speaks more in favour of the ‘resources 
depletion’ explanation. In fact, the same amount of perceived engagement might result in 
lower performance if one assumes that there is a limited ‘stock’ of cognitive resources that 
is employed to deal with the emotions and to study the text and make sense of the new 
information it presents11. Participants would be dedicating the same amount of cognitive 
efforts as those in the control group, but part of these resources will be ‘stolen’ by the 
demand of processing negative emotions. Our findings regarding the learning processes 
therefore apparently point to different explanations, and further research is needed to 
clarify the mechanisms through which the negative emotions hindered the residents’ 
learning. This could then open the door for developing and testing approaches to ‘protect’ 
trainees from the deleterious influence of their negative emotions.

This study has some limitations that should be addressed. First, in the present study, 
the emotional triggering stimulus was introduced as a separate investigation to avoid 
participants suspecting that we were studying their emotions, which could affect their 
behaviours14; however, it cannot be excluded that some may have considered this possi-
bility. Second, both groups were equally familiar with the situation portrayed in the video 
clip and rated both versions as equally realistic in light of the situations they experience 
during training, but other, undetected, differences in previous experiences may have 
influenced the results. Because the participants were carefully randomised to the experi-
mental conditions, this should have reduced the risk. Third, the study used a self-reported 
measure of emotional state, and it is unknown how well medical trainees are aware of 
their emotional states and are willing to honestly report them. Fourth, the control group 
watched a video clip portraying a situation that rather than neutral can be also emotion-
ally charged, although less than the one used for the experimental condition. Neverthe-
less, if this is the case, it speaks for the strength of the effect, as the difference between 
the two conditions would tend to increase if a completely neutral situation would have 
been used as control. Fifty, we used a convenience sample of graduates from one school 
and it cannot be ensured that our findings generalize to other contexts. Finally, we did 
not aim at studying any particular emotion nor if emotions affect differently what people 
learn or recall. Therefore, we did not  distinguish between types of emotions triggered by 
the manipulation, between the quality of the information learned nor the duration of the 
effect. These remain as questions to be addressed by future research.
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coNcLUSioN

In conclusion, this study provides experimental evidence of a substantial adverse effect of 
negative emotions such those elicited by common situations during training on the learn-
ing of residents. In addition, it suggests that the decreased learning is associated with less 
time dedicated to the study of the material. Even if the doctors reported to be cognitively 
engaged with the learning task, they invested less time in studying and their learning was 
impaired compared with a control group. More research on potential explanations for the 
adverse effect of negative emotions on learning and on approaches to counteract this 
effect is required.
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aPPENDiX 4.a

With reference to the video clip, please answer the following questions. For the questions 
with a numbered scale: please mark the score that best represents your impression of the 
situation as experienced by the resident portrayed in the video clip.
1. You (or someone you know) has experienced a similar situation during your medical 

training? Please note: it does not have to be exactly the same situation, but an experi-
ence in which the resident sees himself or herself in a situation similar to that portrayed 
in the video.

 Yes       No       I am not sure 

2. The video shows a realistic situation that commonly occurs during medical studies.
1 2 3 4 5

Totally 
disagree

Disagree Neither agree 
nor disagree

Agree Totally
agree

3. Do you think that watching this video helped you to understand the experience of the 
resident in the situation portrayed?

1 2 3 4 5
Not at all To a small 

extent
Neither agree 
nor disagree

Yes, partially Yes, very much

4. Try to put yourself in the shoes of the first-year resident presented in this video and 
think about how he felt while listening to the comments of the assistant. Do you think 
the experience might have triggered strong emotional reactions in the resident?

1 2 3 4 5
Totally 

disagree
Disagree Neither agree 

nor disagree
Agree Totally agree

5. Think about resident’s feelings during the experience reported in this video: the resi-
dent might have gone through this experience with feelings that can be described as:

1 2 3 4 5
Deeply 

unpleasant
Unpleasant Neutral Pleasant Very pleasant
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6. How do you feel right now?
1 2 3 4 5

Very bad Bad Not good, not 
bad

Good Very good

Please answer the following questions about yourself:
Age ______    Gender ________
Year of start of graduation _______  Year of end of graduation _______
Years working before start of residence ______
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The previous chapters showed our journey to contribute to a better understanding of 
commonly encountered situations that trigger negative emotions in medical trainees, 
and the influence of those emotions on their learning. We began by presenting a literature 
review on these topics, which highlighted its relevance - not only emotionally charged 
situations seem to be an inherent part of medical training and practice1,2, but recent 
research has produced substantial evidence of their influence on trainees’ well-being and 
mental health3-6. This research suggests that the situations that tend to trigger emotional 
reactions as well as the type of emotional state triggered by them may be different in the 
various stages of medical education. However, research on the effect of these emotions on 
medical trainees’ learning is still scarce7. This thesis intended to contribute to fill this gap.

Our first research question was: “Do medical students experience emotion-triggering 
situations across their training?” We looked into what are the most commonly experienced 
situations faced by medical students, in what stage of their training and what emotions 
are triggered by them.

Once we had an overview of these experiences, we asked ourselves whether the re-
actions to these emotion-triggering situations actually affect medical trainees’ learning. 
Our second research question was: “Do emotional reactions to those emotions-triggering 
situations impact students’ and residents’ learning?” Emotions influence how we perceive 
the world, having a complex impact on cognition. Cognitive psychology research that 
examined the relationship between cognitive processes involved in learning and emotions 
helped us generate hypotheses. For example, cognitive processes such as attention and 
perception work as “filters” to what we will process. Therefore, emotional factors influenc-
ing attention and perception will unavoidably impact the subsequent steps of the learning 
process. The influence of emotions on information processing may have profound impli-
cations for learning in academic settings. However, studies on the topic have focused on 
the influence of emotions trainees’ well-being, and were mainly observational, making 
experimental evidence on the relationship between emotions and learning scarce. Our 
next studies contributed to answering this question by experimentally investigating the 
influence of negative emotions on residents’ learning of scientific information.

Based on results of these studies showing that negative emotions triggered by those 
emotionally challenging situations indeed hinder learning amongst medical residents, we 
decided to investigate if it is possible to revert or at least diminish this effect. Research in 
the field of emotion regulation offers some insights on possible techniques to do so, and 
we built upon this research to experimentally study a potential intervention to counteract 
the effect of emotions.

Our third research question was: “Does an intervention based on cognitive reappraisal 
help medical trainees to better deal with negative emotions in order to reduce their adverse 
effect on learning?  Our last experimental study aimed at testing a strategy that could 
potentially minimise that effect.
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This final chapter summarizes the studies that we performed to address each one of 
our research questions and the main findings of each study are discussed. We conclude 
with strengths, limitations and implications of this thesis for medical education, before 
presenting possible issues for future research.

SUMMaRY aND MaiN FiNDiNGS

1.  Do medical students experience emotion-triggering situations 
across their training?
In Chapter 2 we described an experiment that investigated which situations experienced 
by medical students in different stages of their training elicit negative emotional reactions. 
A pilot study analysed students’ written reports about their emotionally difficult training 
experiences, which were then used to elaborate six diary-entries of a fictitious student. 
The diaries described the following situations: preventable medical errors leading to se-
vere consequences for the patient; discriminatory behaviours displayed by superior staff 
members against patients; conflict between educational interests and the patients’ needs 
leading to disrespectful behaviours adopted by teachers; disgust provoked by certain 
patients or conditions where students were expected to hide their feelings; low quality 
of health services and restricted institutional resources for patient care; and careless or 
neglecting behaviour showed by senior doctors towards patients. Each diary-entry briefly 
reported one of these six potentially emotions-triggering situations, using the writing style 
and language presented on the student’s reports to make them as realistic as possible. 
Each entry was prepared in two different endings - either a neutral or an emotional de-
velopment. Each participant evaluated 3 emotional and 3 neutral diary-entries through a 
web-based survey. Four different versions of the email presenting the task were prepared, 
varying only in the version in which each diary was presented and the order in which it 
appeared. In addition to reading the entries, students answered a questionnaire aimed at 
identifying whether they had previous experiences with the situation portrayed and the 
degree of emotions that it triggered. The latter was investigated by using an adaptation of 
the PANAS scale8 shown to be internally consistent and reliable. The scale was adapted to 
the present study resulting in a 10-item 5-point Likert scale about negative emotions. In 
total, 188 medical students at different training stages, participated in the study. Partici-
pants were grouped, for the analyses, in three educational stages: Basic Sciences (1st and 
2nd years), Clinical Stage (3rd and 4th years) and Clerkship (5th and 6th years). This grouping 
was important because experience with clinical encounters tends to increase across these 
educational stages and is expected to influence the way participants react to the situa-
tions described in the diaries.
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All the situations described in the entries showed to be pervasive and frequent in the 
students’ daily lives, though in varying frequencies. Four of the situations (discriminatory 
behaviours towards patients, disgust with patients’ conditions, low quality of health care, 
and careless staff’s behaviours towards patients) varied in their frequency throughout the 
stages of training, with students from the basic sciences years reporting fewer experiences 
than students from later years. This was expected, since students at basic science level 
have fewer activities in clinical settings and less contact with patients, while all entries 
described clinical encounters. First-year students have minimal contact with patients 
and are normally protected from extreme situations. Experiences with medical errors and 
disregard for patient concerns in the name of educational interests did not significantly 
vary between training stages.

For all diary-entries, the emotional version triggered a higher level of negative emo-
tions than the neutral version, suggesting the six situations selected were indeed emo-
tional triggers, even when the student did not had experienced the specific situation. The 
training stage had a significant main effect on the level of negative emotions triggered for 
two situations: careless behaviour of a senior doctor when a patient was dying, or when 
a patient whose physical condition led to feelings of disgust. For those two situations, 
students from the clinical stage showed significantly higher scores than those in the clerk-
ship. This finding is in line with previous studies describing that students at clinical stage 
tend to be particularly subject to emotional reactions, since they are probably encoun-
tering challenging situations for the first time when also starting to have some degree of 
responsibility for patient care10. Tolerance for uncertainty and coping with responsibility, 
for example, are skills still being developed at this stage10. Understanding the particulari-
ties and reasons for such vulnerability can be an important requirement to support and 
effectively teach those students.

Emotions were found to affect various cognitive components and processes9 and it 
is reasonable to assume that they have a profound influence on complex learning. High 
levels of stress and anxiety were found to be negatively related to academic performance 
(course examination grade) between first and second-year medical students11,12. The 
question regarding how emotions commonly experienced during medical training would 
impact learning led us to our second research question.

2.  Do emotional reactions to those emotion-triggering situations 
impact students’ and residents’ learning?
To answer this question, we directly investigated the influence of negative emotions on 
residents’ learning of scientific information. Chapter 3 describes an experiment compar-
ing medical students’ learning, resulting from studying a text in either an emotional or a 
neutral state.
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Eighty-five 5th-year medical students were randomly allocated to perform a task used 
as an emotional induction procedure. They read a diary describing a professional situa-
tion faced by a student like them (either in an emotional version or a neutral version); in a 
control condition, students read an extract from a newspaper with no connection to their 
daily routines. Subsequently, emotional reactions were measured using an adaptation of 
the PANAS checklist. The PANAS is a 20-item positive and negative activation scale, with 
negative and positive subscales being uncorrelated that has been widely used and proved 
reliable8. We removed 10 items referring to positive emotions, as our study focused on 
the impact of negative emotions. In the last phase, a medical text was studied by all par-
ticipants. The learning process was assessed through time spent in studying the text and 
situational cognitive engagement with the study. The learning outcomes were measured 
through scores obtained in an MCQ test and a concept recall test.

Although the emotional version of the diary triggered higher levels of emotions than 
the neutral version and the control condition, suggesting that our manipulation was 
effective, neither learning processes nor learning outcomes significantly differ between 
experimental conditions. These results could lead us to assume that emotional reactions 
to emotionally triggering situations do not significantly impact student’s learning. How-
ever, we considered that other factors interfered with the results. Firstly, it could be that 
the level of emotions triggered by this specific vicarious experience was too low to affect 
learning. The use of a vicarious experience instead of a ‘real’ one is justified by ethical 
concerns, and it has been described in the literature as a successful tool used to examin-
ing emotions through an experimental paradigm that reduces the unwanted influence 
of uncontrollable variables13. Various elicitation techniques have been used to trigger 
emotional states in experimental research, and researchers must often choose which 
technique they will use with little empirical guidance regarding the expected effectiveness 
of each one in their specific context14. Practical constraints can play an important role in 
this choice. For example, personal accounts of one’s own previous difficult experiences 
have been described as a simple method to trigger negative emotions in participants13. 
One of the problems with this method is that the researchers have very little control of 
what type of situations are remembered and what type of emotions they are triggering in 
their participants. Our choice for the use of written diary entries was an attempt to better 
control which emotions the inducing procedure would be triggering.

Secondly, another aspect to be considered is a facet of medical culture: the idea that 
emotions are a hazard to adequate medical reasoning and practice and as such, must be 
controlled15. Students at such a late stage of training may have developed the ability to 
better manage their emotions, or simply deny their existence when facing common situa-
tions during training.

Thirdly, it might be that different emotions were triggered, possibly affecting subse-
quential learning in different ways: the focus of the study were negative emotions, but it 
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could be that the emotional induction procedure also triggered other emotions such as 
determination and curiosity, causing an opposite effect to that of the negative emotions 
on their learning.

Finally, the tests used as a measure of learning may not have been sensitive enough to 
capture eventual differences. Thus, although this study did not find a difference between 
conditions, it provided methodological clues for future studies which may do so, as further 
discussed in the subsequent section on Implications and Directions for Future Research.

We used these insights to continue our investigation to address the second research 
question by designing a new experiment, implementing some new methodological 
choices. Described in Chapter 4, this experiment examined the effects of negative emo-
tions on medical residents’ learning of scientific information. In the context of the study, 
residents are physicians in training to become specialists.

Sixty 1st-year internal medicine residents were randomly assigned to either the emo-
tional or neutral experimental condition in a study consisting of three tasks carried out 
in a single session: a priming task, a learning task and a testing task. The priming task in 
this study required watching a video clip. Emotion-eliciting films are commonly used to 
evoke emotional responses in experimental settings, because they offer some advantages 
- combination of visual and auditory stimuli and standardisation - over other methods13,16. 
For example, when compared to a narrative text in a study by Zupan and Babbage14, they 
were more effective in eliciting the emotions targeted.

Our participants were randomly allocated to watch either an emotional or a neutral 
version of a video clip showing a resident being interviewed by a committee of senior 
clinicians either in a cooperative and polite manner (control version), or in an accusa-
tory and aggressive way (emotional version). The committee was investigating his per-
formance during emergency care provided to a patient who had suffered cardiac arrest 
and subsequently died. The video clip was produced to be as close as possible to a real 
situation. After watching the video clip, participants answered 6 questions to identify to 
what extent our priming task had been effective in inducing emotions. After the priming 
task, the residents moved to the learning task. Participants were asked to study a medi-
cal text on “Oxidative damage during cardiac arrest and cardiopulmonary resuscitation”, 
previously tested to present new content relative to their prior knowledge. Time spent on 
studying the text and level of cognitive engagement were measured by using a situational 
cognitive engagement scale (SCES), an instrument devised and validated17 for assessing 
involvement with learning tasks. After the learning task, they moved to the testing task. To 
measure participants’ learning, we administered  a free recall test that asked participants 
to write down everything that they could remember from the text.

The score of emotions triggered by the two different versions of the video clip was 
significantly higher among participants who watched the emotion-triggering video, dem-
onstrating that our manipulation was effective.  Measures of the learning process showed 
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that those who were emotionally triggered spent significantly less time studying the 
medical text, with a large effect size18. There were no significant differences between the 
two conditions in their ratings of situational cognitive engagement with the task of learn-
ing the new medical material. Participants exposed to the emotional version performed 
significantly worse on the free recall test, and the effect size was again large18.

These findings suggest that negative emotions can have a negative effect on residents’ 
learning. Such a large effect being achieved when residents are not personally involved 
with the experience suggest that in real settings the effect is even more important and so 
are its potential deleterious consequences. Residents need to frequently confront nega-
tive emotion-triggering situations in their postgraduate education, whilst having to use 
this time to develop their clinical skills and knowledge. Negative emotions hindering resi-
dents’ learning means they are missing opportunities to enrich their clinical knowledge. 
Physicians would therefore  be leaving their specialty training with less knowledge than 
they could have acquired, and perhaps less apt to provide appropriate care to patients. 
This study provided experimental evidence of a substantial adverse effect of negative 
emotions such as those elicited by common situations during training on the ability of 
residents to learn from scientific texts that they would study. It also indicated the impor-
tance of finding ways to counteract the adverse effect of negative emotions on learning.

This conclusion led us to ask if it would be possible to provide medical trainees with 
a support tool, some sort of ‘antidote’ to this negative effect of emotions on their subse-
quent learning, which is expressed in our third research question:

3.  Does an intervention based on cognitive reappraisal help medical 
trainees to better deal with negative emotions in order to reduce their 
adverse effect on learning?
Chapter 5 presents an experimental study that used a similar design and the same materi-
als used in our last study. It aimed at, first, replicate the findings of the previous study, 
and, second, test the effectiveness of an intervention designed to minimize the adverse 
effect of negative emotions. Participants watched a neutral or an emotional version of a 
videoclip, the latter either followed by cognitive reappraisal or not. Cognitive reappraisal 
is an emotion regulation strategy that uses re-appraising of an emotion-triggering situa-
tion to alter its emotional significance19. Subsequently, all participants studied a relevant 
medical text and took a recall test.

Regarding the first purpose of the study, participants in the two conditions that 
watched the emotion-triggering video reported higher scores of emotions and spent less 
time studying the text than those in the neutral condition. The two emotional conditions 
performed similarly in the test, both lower than the neutral condition, but this difference 
was just above significance level. These results confirm that residents under the influence 
of negative emotions invest less time to study the learning material and tend to learn less 
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from it relative to their peers who were not in a negative emotional state. Since study time 
is known to directly influence what is gained from learning20, this could be an explanation 
for the lower scores in the emotional condition. However, negative emotions triggered by 
the video-clip may have also directly affected cognitive processes involved in learning. 
Emotional information may “capture” part of the existing cognitive resources, leaving less 
available resources to processing and integrating the new information21. Negative emo-
tions have been shown to hinder undergraduate students’ learning22. Our findings suggest 
that, despite their increased experience, residents are still subject to this negative impact 
of emotions, dedicating less time to study the text and recalling less from the scientific 
material. Since residents frequently encounter emotionally-charged situations, this may 
certainly lead to missed learning opportunities and requires attention, especially consid-
ering the value of the residency training for clinical competence development.

With regards to the second purpose of the study, the intervention designed to minimize 
the impact of negative emotions did not work out as expected. Both emotional conditions 
studied for a shorter time and tended to learn less relative to the neutral condition. As a 
possible antidote, we used cognitive reappraisal, which previous studies have shown to 
be an efficient emotional regulation tool in several situations23-25. At least three possible 
explanations for this failure can be raised.

First, the low intensity of the emotional reaction to the video might have not been 
enough to promote engagement in the cognitive reappraisal effort. Although ratings of 
emotions triggered by the emotional and neutral version of the video clip significantly 
differed, the relatively low ratings in the PANAS scale suggests that emotions were not 
perceived as so intense. Research shows an association between engagement in emotion 
regulation and participants’ perception of stimuli intensity, since people tend to compare 
their affective state to the desired one and engage in emotional regulation when the dif-
ference is big enough26. Indeed, when asked how the situation could be reframed, some 
participants simply mentioned a potential positive effect of that experience to the future 
(e.g. “resilience”).

A second possible explanation is that participants in the emotional-without-antidote 
condition employed undetected emotional regulation strategies. Previous research 
describes adaptive emotion regulation as the flexibility to switch between different strate-
gies and select the most appropriate one for the situation at hand25 and participants may 
– consciously or not – use a strategy that has worked well for them before, whereas those 
instructed to use cognitive reappraisal are forced to apply one that may not be successful 
for them.

A third possible explanation could be that the specific form of cognitive reappraisal 
used was inadequate for our participants’ mindset. The culture of medical education 
where emotions are perceived as a negative influence on performance27 and the fact 
that we used self-report to measure emotions, raise questions about the participants’ 
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awareness of their emotional states and their willingness to disclose them. Physiological 
measurements would have been more accurate. On the other hand they would reveal the 
measurement of emotional responses, which could interfere with the free course of the 
emotions. If participants avoid acknowledging their negative emotions, they might not be 
willing to make an effort and regulate them.

iMPLicatioNS FoR MEDicaL EDUcatioN

The next paragraphs present the implications emerging from our findings to the under-
standing of the role of emotions in learning and the debate on emotions as an important 
aspect of medical education. The relevance of this topic is based on previous research 
showing that emotionally charged situations are an inherent part of medical education 
and practice. However, little empirical research has been done so far investigating the 
impact of emotions on medical trainees’ learning28.

Our exploration of what emotionally challenging situations students encounter across 
their training, their varying frequency, and the student’s level of reactions at different 
training stages provides valuable information for educators about particular struggles, 
needs and peculiarities of each phase of medical education. The finding that commonly 
encountered situations during training contribute to such negative emotional reactions 
should lead educators to reflect on how to make changes or at least offer emotional sup-
port to their trainees to deal with such situations. Educators seem to avoid discussing 
emotions with students16. Awareness of experiences that may raise emotional difficulties, 
such as the situations that emerged from this study, and a grasp of the type of emotions 
they trigger, may help teachers recognize when students are at risk and consider how 
these situations can be minimized.

The findings of the study presented in Chapter 4 suggest that negative emotions af-
fect also more experienced trainees and may have a hindering effect also on residents’ 
learning; the effect was large enough even with residents only watching a video with a 
challenging situation. We estimate that the intensity of the effect is probably even higher 
in real-life situations, which most certainly compromise their possibility to learn new clini-
cal skills and scientific knowledge so important to their professional development. The 
effect found means that they may be missing important learning opportunities during this 
crucial phase of their training.

Moreover, it is not known whether and how the effect of emotions on learning can be 
counteracted. The study presented in Chapter 5 suggests that counteracting the effect of 
these emotions may be difficult, because an intervention based on cognitive reappraisal, 
which has proved effective in other domains, failed to do so. It calls for further research to 
explore other emotion regulation strategies that prove effective in medical education. The 
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evidence that negative emotions that are so pervasive during training act against learning 
during this training should encourage educators to pay special attention to emotion-
triggering situations and try to develop strategies to deal with them.  Medical educators 
need to work towards being aware of what type of emotional challenges their trainees 
are facing. Teachers’ understanding of the matter and their willingness to openly discuss 
emotional situations would be a first step. Acknowledging and supporting trainees in 
emotional aspects needs to become part of their teaching goals. Their efforts to do so 
would be fundamental in making sure the educational opportunities that they create and 
count on are appropriately used and reach every student and resident in training.

Finally, there are important methodological considerations to be weighted in future 
research in this field. The scarcity of experimental research on emotions in medical 
education might be connected to methodological challenges. In the study described in 
Chapter 3, we used diaries describing a student like our participants, facing an emotion-
ally challenging situation. Although this manipulation effectively triggered higher levels 
of emotional reaction in the emotional conditions when compared to the control condi-
tion, it was apparently still too low to impact subsequent learning. In the following study, 
we produced videoclips to be implemented as the vicarious experience as an emotional 
inducing procedure, and it showed to be more effective. The discussion of this type of 
methodological failure might shed some light on possible solutions and promote more 
cooperation among researchers, which certainly will help those interested in producing 
experimental evidence in the future.

Another aspect to be considered is the fact that medical trainees possibly adhere to 
the medical culture ‘belief’ that emotions are a hazard to good medical reasoning and 
should be controlled to maintain adequate practice. As such, when they understand that 
the research protocol is trying to measure their emotions, they tend to try to guess what 
is expected from a good medical trainee and answer accordingly. So, researchers are left 
with a dilemma - the more you reveal about the research objectives, the more you lead 
participants to produce what they imagine to be the right answer. To avoid revealing it, 
you need to implement disguising manoeuvres, limiting your ability to measure what you 
actually want to measure.

DiREctioNS FoR FUtURE RESEaRcH

The challenges involved in investigating the complex relationship between emotions and 
learning in medical education should not discourage researchers concerned with trainees’ 
personal and professional development to continue developing and performing studies 
that explore these issues. This thesis contributed to bringing light on the deleterious effect 
that negative emotions, which are an integral part of medical training, have on students’ 
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and residents’ learning. The questions emerging from our studies can contribute to those 
engaged in better understanding the subject and looking for solutions. Our methodologi-
cal difficulties and unsolved questions also contribute to indicate possible directions for 
future research.

A first question to be further explored refers to the type and intensity of emotions 
elicited by the situations investigated in our study presented in Chapter 2. Combined 
with what is known from cognitive psychology on the effect of emotions on cognition, 
this understanding  should lead to a deeper understanding of their impact on learning. 
Addressing also positive emotions can enhance educators’ understanding and inform 
them on how to design effective supportive strategies and tools. For example, can positive 
emotions be ‘protective’, counterbalancing the effects of negative ones?

A second key issue to be examined in future research is the underlying mechanisms 
through which emotions potentially disrupt the cognitive processes involved in learning28. 
As we discussed previously in Chapters 3 and 4, different potential mechanisms have been 
raised by psychological research, but this issue is far from settled. Better understanding 
the underlying mechanisms through which emotions affect learning is crucial to support 
the design of interventions to counter their negative effect.

A third issue requiring further exploration refers to possible emotion regulation strate-
gies that could be used as an ‘antidote’ to the hindering effect emotions appear to have on 
learning. In the study described in Chapter 5, our emotion regulation intervention - cogni-
tive reappraisal - although successfully applied in other domains, failed to diminish the 
hindering effect on trainees’ learning. It is reasonable to expect that in real life situations, 
emotions would be stronger and hence their impact, which emphasizes the relevance 
of pursuing this line of investigation. Finding suitable emotion regulation interventions 
would enhance trainees’ learning opportunities, their well-being and ultimately their 
ability to offer appropriate care to their patients. One possible development would be 
to test different emotion regulation interventions using similar experimental designs. 
Alternatively, it would be interesting to test different formulations and instructions for 
cognitive reappraisal, exploring other aspects of the emotional elicitation. In our study, 
we used a video clip showing a resident being interviewed in an accusatory manner by 
his superiors after a critical incident with a patient. Our cognitive reappraisal instruction 
asked participants to think of a positive outcome from the incident, something that could 
help him or her to further learn and develop professionally. Maybe instructions asking the 
participant to imagine that the accusatory tone used by the committee was a result of 
their own stress and lack of ability to manage it, could provide a way to make the vicarious 
experience less personal?  Another possible development in the same line would be to 
test if the timing of the emotion regulation instruction impacts its efficacy. For example, 
asking participants to watch the video keeping in mind that even challenging experiences 
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are important to their professional development. Would it change the emotional reactions 
that they have to the video clip?

Another possible interesting line of research in this field comprises the investigation 
of the impact of negative emotions on other types of learning. In our studies described in 
Chapters 3, 4 and 5, we examined only knowledge acquisition as measured by a recall test, 
and it is unclear whether the findings apply to other types of learning involved in medical 
training.

What concerns methodological challenges for future research, our studies suggest that 
an important issue is what type of emotional elicitation modalities would be adequate 
to elicit specific emotions and stronger levels of emotional response. This seems to be 
particularly important when studying emotions with medical trainees, considering their 
particularities and culture. Evidence on the efficacy of different elicitation strategies for 
the medical education context is still scarce.

These challenges require much attention from researchers. Better understanding 
the relationship between emotions and learning and investigating effective ways to help 
trainees manage their emotions seems to be still open for future research. It is clear that 
skills to deal with emotion-triggering situations should be trained and included in medical 
curricula side-by-side with other competencies, as those are an inherent part of medical 
training and performance.

coNcLUSioN

The main purpose of this thesis was to contribute to a better understanding of the rela-
tionship between emotions and learning in medical education by exploring the influence 
of negative emotions triggered by commonly encountered situations on medical trainees’ 
learning. The studies conducted through this thesis showed that students in fact encoun-
ter many situations that trigger negative emotions at all phases of their training and that 
those emotions actually impact their learning. Our studies also showed that teachers, 
concerned with this adverse effect and interested in using tools to support their trainees, 
have a challenge that seems difficult to face. The thesis contributes to call attention to a 
field that has been growing in the last decades but still lacks specific knowledge, method-
ologies and experimental evidence to support new developments.
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NEDERLANDSE SAMENVATTING

NEDERLaNDSE SaMENVattiNG 
(SUMMaRY aND DiScUSSioN iN DUtcH)

Samenvatting van de belangrijkste bevindingen voor medisch onderwijs en richtlijnen 
voor verder onderzoek

In de voorgaande hoofdstukken hebben we een reis gemaakt om beter begrip te krijgen 
voor veelvoorkomende situaties die negatieve emoties veroorzaken bij geneeskundestu-
denten en de invloed van deze emoties op hun leerproces. We zijn gestart met het 
presenteren van een literatuuroverzicht over deze onderwerpen, wat de relevantie van 
deze onderwerpen verder heeft uitgelicht - niet alleen emotioneel geladen situaties lijken 
inherent te zijn aan de medische praktijk en training1,2, maar recenter onderzoek heeft 
substantieel bewijs opgeleverd voor de invloed op het welzijn en geestelijke gezondheid 
van studenten3-6. Deze onderzoeken suggereren dat zowel de situaties die emotionele 
reacties veroorzaken als het type van de emotionele toestand dat erdoor veroorzaakt 
wordt, anders zouden kunnen zijn over verschillende stadia van de medische opleiding. 
Echter, de studies die zich focusseren op het effect van deze emoties op het leerproces van 
geneeskundestudenten, is nog steeds dun gezaaid7. Deze scriptie beoogt een bijdrage te 
leveren aan het opvullen van dit hiaat.

Onze eerste onderzoeksvraag was: “Ervaren arts-assistenten in opleiding (tot speciali-
satie; AIOS) emotie-opwekkende situaties tijdens hun opleiding?” We hebben gekeken 
naar wat de meest voorkomende situaties zijn waarmee geneeskunde-studenten te 
maken krijgen, in welk stadium van hun opleiding en welke emoties deze situaties bij hen 
opriepen.

Zodra we een overzicht van deze ervaringen hadden, vroegen we onszelf of de reacties 
op deze emotie-opwekkende situaties daadwerkelijk het leerproces van geneeskundestu-
denten beïnvloeden. Onze tweede onderzoeksvraag was: “Hebben emotionele reacties op 
deze emotie-opwekkende situaties impact op het leerproces van geneeskundestudenten 
en artsen. Emoties beïnvloeden hoe we de wereld waarnemen en hebben een complexe 
impact op cognitie. Cognitief psychologisch onderzoek dat de relatie tussen cognitieve 
processen die betrokken zijn bij leren en emoties onderzocht, hielp ons hypothesen te 
genereren. Bijvoorbeeld, cognitieve processen zoals aandacht en perceptie werken als 
“filters” voor wat we verwerken. Daarom zullen emotionele factoren die aandacht en 
perceptie beïnvloeden onvermijdelijk van invloed zijn op de volgende stappen van het 
leerproces. De invloed van emoties op de informatieverwerking kan diepgaande implica-
ties hebben voor het leren in academische settingen. Echter, studies over dit onderwerp 
hebben zich vooral gericht op de invloed van emoties op het welzijn van studenten, en 
waren voornamelijk observationeel, waardoor experimenteel bewijs over de relatie tus-
sen emoties en het leerproces nog schaars is. Onze volgende studies droegen bij aan het 
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beantwoorden van deze vraag door experimenteel de invloed van negatieve emoties op 
het leren van wetenschappelijke informatie door AIOS te onderzoeken.

Op basis van de resultaten van deze onderzoeken die aantonen dat negatieve emoties 
die worden veroorzaakt door die emotioneel uitdagende situaties inderdaad het leren van 
AIOS in opleiding belemmeren, hebben we besloten om te onderzoeken of het mogelijk is 
om dit effect terug te draaien of ten minste te verminderen. Onderzoek op het gebied van 
emotie regulatie biedt enig inzicht in mogelijke technieken waarmee dit gedaan kan wor-
den, en we bouwden voort op dit onderzoek om experimenteel een potentiële interventie 
te bestuderen om het effect van emoties tegen te gaan.

Onze derde onderzoeksvraag was: “Helpt een interventie op basis van cognitieve 
herwaardering geneeskundestudenten om beter om te gaan met negatieve emoties om 
nadelige effecten op het leerproces te verminderen?” Onze laatste experimentele studie 
richtte zich op het testen van de strategie die mogelijkerwijs dat effect zou kunnen mini-
maliseren.

Dit laatste hoofdstuk vat de onderzoeken die we hebben gedaan om elk van onze 
onderzoeksvragen te behandelen samen en bespreekt de belangrijkste bevindingen van 
elk onderzoek. We concluderen met de sterke punten, beperkingen en implicaties van 
dit proefschrift voor het medisch onderwijs, voordat we de mogelijke problemen voor 
toekomstig onderzoek bespreken.

Samenvatting en belangrijkste bevindingen:

1. Ervaren geneeskundestudenten tijdens hun opleiding emotie-veroorzakende 
situaties?
In hoofdstuk twee beschreven we een experiment waarin werd onderzocht welke situa-
ties die medische studenten in verschillende stadia van hun opleiding ervaren, negatieve 
emotionele reacties uitlokken. In een pilotstudie analyseerden we de schriftelijke rap-
porten van studenten over hun emotioneel moeilijke trainings-ervaringen, die vervolgens 
werden gebruikt om zes dagboekaantekeningen van een fictieve student uit te werken. De 
dagboeken beschreven de volgende situaties: vermijdbare medische fouten met ernstige 
gevolgen voor de patiënt; discriminerend gedrag van de superieure medewerkers tegen 
patiënten; conflict tussen de educatieve belangen en de behoeften van de patiënt, wat 
leidt tot respectloos gedrag van docenten; afkeer opgewekt door bepaalde patiënten of 
aandoeningen waarbij er van studenten verwacht werd om hun gevoelens te verbergen; 
lage kwaliteit van gezondheidszorg en beperkte institutionele middelen voor patiën-
tenzorg; onvoorzichtig of verwaarlozend gedrag van senior artsen naar patiënten. Elke 
dagboekaantekening rapporteerde kort een van deze zes mogelijk emotie-opwekkende 
situaties, waarbij de schrijfstijl en het taalgebruik in de rapporten van de student werden 
gebruikt om ze zo realistisch mogelijk te maken. Elke aantekening werd bereid in twee 
verschillende eindes – ofwel een neutrale of emotionele ontwikkeling. Iedere deelnemer 
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evalueerde drie emotionele en drie neutrale dagboekaantekeningen via een web-gebas-
eerde enquête. Vervolgens werden er vier verschillende versies van de e-mails met de 
taak opgesteld, die alleen varieerden in de versie waarin elke dagboekaantekening werd 
gepresenteerd en in de volgorde waarin het verscheen.

Naast het lezen van de aantekeningen beantwoordden studenten een vragenlijst om 
vast te stellen of ze eerdere ervaringen met de beschreven situatie hebben gehad en de 
mate van emoties die deze teweegbracht. Dit laatste werd onderzocht door een adaptatie 
van de PANAS schaal8 te gebruiken, welke intern consistent en betrouwbaar is gebleken. 
De schaal is geadapteerd aan het huidige onderzoek, wat resulteerde in een 10-item 
5-point Likert schaal over negatieve emoties. In totaal deden 188 geneeskundestudenten, 
in verscheidene fasen van hun opleiding, mee aan het onderzoek. Deelnemers werden 
voor de analyses gegroepeerd in drie fasen: Basiswetenschappen (eerste en tweedejaars), 
Klinische Fase (derde en vierdejaars) en stage (vijfde en zesdejaars). Deze groepering was 
belangrijk om dat de ervaring met het tegenkomen van klinische situaties vaker neigt voor 
te komen naargelang de onderwijsfase vordert, en er wordt verwacht dat deze groepering 
de manier waarop deelnemers reageren op situaties beschreven in de dagboeken beïnv-
loedt.

Er is gebleken dat alle situaties die in de dagboekaantekeningen beschreven zijn 
indringend en veelvoorkomend in het dagelijks leven van geneeskundestudenten zijn, zij 
het in verschillende maten. Vier van de situaties (discriminerend gedrag jegens patiënten, 
afkeer tegen de toestand van de patiënt, slechte standard van gezondheidszorg en on-
voorzichtig gedrag van medisch personeel jegens patiënten) varieerden in frequentie over 
de opleidingsfasen, waarbij studenten uit de basiswetenschappen minder ervaringen 
rapporteerden dan studenten van latere jaren. Dit was een verwachte uitkomst, aangezien 
de studenten op basiswetenschappelijk niveau minder activiteiten hebben in klinische 
omgevingen en daarmee minder contact met patiënten, terwijl alle dagboekaantekenin-
gen klinische interacties beschreven. Eerstejaarsstudenten hebben minimaal contact met 
patiënten en zijn daarmee normaal gezien beschermd tegen extreme situaties. Ervaringen 
met medische fouten en het negeren van de zorgen van de patiënt in naam van educatieve 
belangen varieerden niet significant tussen opleidingsfasen.

Voor alle dagboekaantekeningen veroorzaakte de emotionele versie een hoger niveau 
van negatieve emoties dan de neutrale versie, wat suggereert dat de zes geselecteerde 
situaties inderdaad emotie-opwekkend waren, zelfs wanneer de student de specifieke 
situatie niet had ervaren. De opleidingsfase had een significant hoofdeffect op het niveau 
van negatieve emoties die werden opgewekt voor twee situaties: onvoorzichtig gedrag van 
een senior arts wanneer een patiënt stervende was, of wanneer een patiënt wiens fysieke 
toestand leidde tot gevoelens van afkeer. Voor die twee situaties scoorden studenten uit 
de klinische fase significant hoger dan in de stage-fase. Deze bevinding is in overeenstem-
ming met eerdere studies die beschrijven dat met name studenten in de klinische fase 
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vatbaar zijn voor emotionele reacties, aangezien zij waarschijnlijk voor het eerst met uit-
dagende situaties in aanraking komen waarin ze ook enige mate van verantwoordelijkheid 
voor patiëntenzorg beginnen te krijgen10. Tolerantie voor onzekerheid en het omgaan 
met verantwoordelijkheid zijn bijvoorbeeld vaardigheden die in dit stadium nog worden 
ontwikkeld10. Het begrijpen van de specifieke kenmerken van en redenen voor dergelijke 
kwetsbaarheid kan een belangrijke vereiste zijn om deze studenten te ondersteunen en 
effectief te onderwijzen.

Emoties bleken verscheidene cognitieve componenten en processen te beïnvloeden9 
en redelijkerwijs kan worden aangenomen dat ze een diepgaande invloed hebben op 
complex leren. Hoge stressniveaus en angst bleken negatief gerelateerd aan academische 
prestaties (examencijfers) tussen eerste- en tweedejaars geneeskunde-studenten11,12. 
De vraag over hoe emoties die over het algemeen worden ervaren tijdens de medische 
opleiding het leerproces zouden beïnvloeden, leidde tot onze tweede onderzoeksvraag.

2. Hebben emotionele reacties op die emotie-opwekkende situaties invloed 
op het leerproces van AIOS?
Om deze vraag te beantwoorden hebben we de invloed van negatieve emoties op het leren 
van wetenschappelijke informaties door AIOS direct onderzocht. Hoofdstuk 3 beschrijft 
een experiment waarin het leerproces van geneeskundestudenten wordt vergeleken, 
resulterend uit het bestuderen van een tekst in een emotionele of neutrale toestand.

Vijfentachtig vijfdejaars geneeskundestudenten werden willekeurig toegewezen om 
een taak uit te voeren die gebruikt werd als een emotie-inducerende procedure. Ze lazen 
een dagboek waarin een professionele situatie wordt beschreven waarmee een student 
zoals zij geconfronteerd werd (ofwel in een emotionele versie ofwel in een neutrale versie); 
in een controle conditie lazen leerlingen een uittreksel van een krant zonder verband met 
hun dagelijkse routines. Vervolgens werden emotionele reacties daarop gemeten met 
behulp van een adaptatie van de PANAS-checklist. De PANAS is een 20-item positieve en 
negatieve activeringsschaal, waarbij negatieve en positieve sub-schalen niet gecorreleerd 
zijn en welke op grote schaal is gebruikt en betrouwbaar is gebleken8. We hebben 10 items 
verwijderd die verwijzen naar positieve emoties, omdat ons onderzoek was gericht op 
de impact van negatieve emoties. In de laatste fase werd een medische tekst bestudeerd 
door alle deelnemers. Het leerproces werd beoordeeld aan de hand van de tijd die werd 
besteed aan het bestuderen van de tekst en de cognitieve investering, afhankelijk van de 
situatie, bij het onderzoek. De uitkomsten van het leren werden gemeten door middel van 
scores verkregen uit een MCQ-test en een concept recall test.

Hoewel de emotionele versie van het dagboek hogere niveaus van emotie vero-
orzaakte dan de neutrale versie en de controleconditie, wat een effectieve manipulatie 
suggereert, verschillen noch leerprocessen, noch leerresultaten significant tussen beide 
experimentele condities. Deze resultaten zouden ertoe kunnen leiden emotionele reacties 
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op emotie-veroorzakende situaties geen significante invloed hebben op het leerproces 
van de studenten. Echter, we beoordeelden dat er andere factoren de resultaten beïnv-
loedden. Ten eerste, het kan zijn dat het niveau van de emoties dat door deze specifieke 
plaatsvervangende ervaring wordt opgewekt, te laag was om het leren te beïnvloeden. 
Het gebruik van een plaatsvervangende ervaring, in plaats van een ‘echte’ ervaring wordt 
gerechtvaardigd door ethische overwegingen en is in de literatuur beschreven als een 
succesvol instrument om emoties te onderzoeken door middel van een experimenteel 
paradigma dat de ongewenste invloed van oncontroleerbare variabelen vermindert13. 
In experimentele onderzoeken zijn verscheidene uitlokkende technieken gebruikt om 
emotionele toestanden teweeg te brengen en onderzoekers zijn vaak genoodzaakt om te 
kiezen welke techniek ze gebruiken met weinig empirische sturing wat betreft de verwa-
chte effectiviteit van elk in hun specifieke context14. Praktische beperkingen kunnen een 
belangrijke rol spelen in deze keuze. Persoonlijke verhalen over de eigen eerdere moeilijke 
ervaringen zijn bijvoorbeeld beschreven als een eenvoudige methode om negatieve emo-
ties bij deelnemers op te wekken13. Een van de problemen met deze methode is dat onder-
zoekers heel weinig controle hebben over wat voor soort situaties onthouden worden en 
wat voor soort emoties ze bij hun deelnemers oproepen. Met onze keuze voor het gebruik 
van geschreven dagboekaantekeningen poogden we beter te controleren welke emoties 
de uitlokkende procedure zou opwekken.

Ten tweede, een ander aspect dat in acht dient te worden is een facet van de medische 
cultuur: het idee dat emoties een gevaar vormen voor adequaat medisch redeneren en 
praktiseren en als zodanig moet worden beheerst15. Studenten in zo’n laat stadium van 
hun opleiding hebben misschien het vermogen ontwikkeld om hun emoties beter te 
beheersen, of ontkennen simpelweg het bestaan van deze emoties, wanneer ze tijdens de 
training met veelvoorkomende situaties worden geconfronteerd.

Ten derde kan het zijn er dat meerdere emoties worden opgewekt die het latere leren 
verschillend beïnvloeden: de focus van het onderzoek lag op negatieve emoties, maar het 
kan zijn dat de emotie-opwekkende procedure ook andere emoties zoals vastberadenheid 
en nieuwsgierigheid opwekt, waardoor een effect op het leerproces wordt bewerkstelligd 
dat tegenovergesteld is aan dat van de negatieve emoties.

Tot slot waren de tests die als maatstaf voor het leren werden gebruikt mogelijk niet 
gevoelig genoeg om eventuele verschillen vast te leggen. Dus, hoewel er in dit onderzoek 
geen verschil tussen de condities is gevonden, heeft het wel methodologische aanwijzin-
gen gegeven voor toekomstige studies die dit wel zouden kunnen doen, zoals verder be-
sproken in de volgende secties over implicaties en instructies voor toekomstig onderzoek.

Deze inzichten hebben we gebruikt om ons onderzoek voort te zetten door de tweede 
onderzoeksvraag te beantwoorden door een nieuw experiment op te zetten waarin we 
enkele nieuwe methodologische keuzes implementeren. Met dit experiment, beschreven 
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in Hoofdstuk 4, hebben we de effecten van negatieve emoties op het leren van weten-
schappelijke informatie door AIOS onderzocht.

Zestig eerstejaars interne geneeskunde AIOS werden willekeurig toegewezen aan de 
emotionele of neutrale experimentele conditie in een onderzoek dat bestond uit drie 
taken die in één sessie werden uitgevoerd: een priming-taak, een leertaak en een testtaak. 
De priming-taak in dit onderzoek vereiste het kijken naar een videoclip. We gebruikten 
vaak emotie-opwekkende films om emotionele reacties op te roepen in experimentele 
settingen, omdat ze een aantal voordelen bieden – een combinatie van visuele en audi-
tieve stimuli en standaardisatie – ten opzichte van andere methoden13,16. Bijvoorbeeld, 
vergeleken met een verhalend onderzoek van Zupan en Babbage14, waren ze effectiever in 
het opwekken van de beoogde emoties.

Onze deelnemers werden willekeurig toegewezen om een emotionele of neutrale 
versie van een videoclip te bekijken waarin een AIOS wordt geïnterviewd door een com-
missie van senior artsen, hetzij op een coöperatieve en beleefde manier (controle versie), 
of op een beschuldigende en agressieve manier (emotionele versie). De commissie onder-
zocht het optreden tijdens spoedeisende hulpverlening aan een patiënt die een hartstil-
stand had gehad en daarna overleed. Na het bekijken van de videoclip beantwoordden de 
deelnemers 6 vragen om vast te stellen in hoeverre onze priming-taak effectief was gewe-
est in het opwekken van emoties. Na de priming-taak vervolgden de AIOS de leertaak. 
Deelnemers werden gevraagd een medische tekst te bestuderen over “Oxidatieve schade 
tijdens hartstilstand en cardiopulmonale reanimatie”, welke eerder als test gebruikt is 
om nieuwe leerstof ten opzichte van voorkennis te presenteren. De tijd die werd besteed 
aan het bestuderen van de tekst en het niveau van de cognitieve betrokkenheid werden 
gemeten met behulp van een internationale cognitieve betrokkenheidsschaal (SCES), een 
instrument dat is ontworpen en gevalideerd17 voor het beoordelen van betrokkenheid bij 
leertaken. Na de leertaak vervolgden ze met de testtaak. Om het leerproces van deelne-
mers te meten hebben we een vrije herinneringstest afgenomen waarbij deelnemers 
werden gevraagd om alles op te schrijven wat ze zich uit de tekst konden herinneren.

De score van de emoties die door de twee verschillende versies van de videoclip 
werden veroorzaakt was significant hoger bij de deelnemers die de emotie-opwekkende 
video bekeken, wat de effectiviteit van onze manipulatie demonstreert. Metingen van het 
leerproces toonden, met grote effectgrootte, aan dat degenen die tot emotie zijn aangezet 
significant minder tijd besteedden aan het bestuderen van de medische tekst18. Er waren 
geen significante verschillen tussen de twee condities in de beoordeling van situationele 
cognitieve betrokkenheid bij de leertaak van nieuw medisch materiaal. Deelnemers die 
zijn blootgesteld aan de emotionele versie presteerden significant slechter op de vrije 
herinneringstest, opnieuw met een grote effectgrootte18.

Deze bevindingen suggereren dat negatieve emoties een negatief effect kunnen heb-
ben op het leerproces van AIOS. Een dergelijk groot effect dat wordt bereikt wanneer AIOS 



125

NEDERLANDSE SAMENVATTING

niet persoonlijk bij de ervaring betrokken zijn, suggereert dat in echte situaties het effect 
nog zwaarwegender is en dat geldt ook voor de mogelijke schadelijke gevolgen ervan. 
AIOS worden tijdens hun postdoctorale opleiding vaak geconfronteerd met negatieve 
emotie-opwekkende situaties, terwijl ze deze tijd moeten gebruiken om hun klinische 
vaardigheden en kennis te ontwikkelen. Wanneer negatieve emoties het leerproces van 
AIOS belemmeren betekent het dat zij kansen missen om hun klinische kennis te verrijken. 
Artsen zouden daarom hun specialistische opleiding afronden met minder kennis dan ze 
hadden kunnen verwerven en zijn daarmee misschien minder goed in staat om de juiste 
zorg aan patiënten te verlenen. Deze studie leverde experimenteel bewijs van een sub-
stantieel nadelig effect van negatieve emoties, zoals emoties die worden opgewekt door 
veelvoorkomende situaties tijdens training, op het vermogen van AIOS om te leren van 
wetenschappelijke teksten. Ook liet de studie het belang zien van het vinden van manie-
ren om nadelige effecten van negatieve emoties op het leerproces tegen te gaan.

Deze conclusie bracht ons tot de vraag of het mogelijk zou zijn om geneeskundestu-
denten een hulpmiddel te bieden, een soort ‘tegengif’ tegen dit negatieve effect van emo-
ties op hun latere leren, wat tot uitdrukking komt in onze derde onderzoeksvraag:

3. Helpt een interventie op basis van cognitieve herwaardering 
geneeskundestudenten om beter om te gaan met negatieve emoties om het 
nadelig effect op hun leerproces te verminderen?
In hoofdstuk 5 wordt er een experimentele studie gepresenteerd waarin een soortgelijk 
ontwerp werd gebruikt, dezelfde materialen die in onze voorgaande studie werd gebruikt. 
Het was de bedoeling om in de eerste plaats bevindingen van de vorige studie te replic-
eren en in de tweede plaats de effectiviteit te testen van en interventie, ontworpen om 
het nadelige effect van negatieve emoties te minimaliseren. De deelnemers bekeken 
een neutrale of emotionele versie van een videoclip, al dan niet gevolgd door cognitieve 
heroverweging. Cognitieve heroverweging is een emotieregulatiestrategie die gebruik 
maakt van een heroverweging van een emotie-opwekkende situatie om de emotionele 
significantie ervan te veranderen19. Vervolgens werd door alle deelnemers een relevante 
medische tekst bestudeerd en een recall-test gedaan.

Wat het eerste doel van het onderzoek betreft, rapporteerden deelnemers aan de twee 
condities die de emotie-opwekkende video bekeken hogere maten van emotie en besteed-
den zij minder tijd aan het bestuderen van de tekst die dan deelnemers aan de neutrale 
conditie. De twee emotionele condities presteerden op dezelfde manier in de test, beide 
lager dan de neutrale conditie, maar dit verschil lag net boven het significantieniveau. 
Deze resultaten bevestigen dat AIOS die onder invloed zijn van negatieve emoties minder 
tijd besteden aan het bestuderen van de leerstof en er minder van leren in vergelijking met 
hun gelijken die niet in een negatieve emotionele toestand waren. Aangezien bekend is dat 
studietijd direct van invloed is op het leerproces20, zou dit een verklaring kunnen bieden 
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voor de lagere scores op de emotionele toestand. Negatieve emoties die door de videoclip 
worden veroorzaakt kunnen echter ook rechtstreeks van invloed zijn geweest op cogni-
tieve processen die bij het leren betrokken zijn. Emotionele informatie kan een deel van 
de bestaande cognitieve bronnen ‘vastleggen’, waardoor er minder beschikbare bronnen 
overblijven voor het verwerken en integreren van nieuwe informatie21. Er is aangetoond 
dat negatieve emoties het leren van bachelor studenten belemmeren22. Onze bevindingen 
suggereren dat, ondanks dat zij meer ervaring hebben, AIOS nog steeds onderhevig zijn 
aan deze negatieve impact van emoties, minder tijd besteden aan het bestuderen van de 
tekst en zich minder herinneren uit het wetenschappelijk materiaal. Aangezien AIOS vaak 
met emotioneel geladen situaties in aanraking komen, kan dit zeker leiden tot gemiste 
leerkansen en vereist dit aandacht, zeker gezien de waarde van de training van AIOS voor 
de ontwikkeling van klinische competenties.

Met betrekking tot het tweede doel van het onderzoek: de interventie die is ontworpen 
om de impact van negatieve emoties te minimaliseren werkte niet zoals verwacht. Beide 
emotionele condities studeerden voor een kortere tijd en leerden minder ten opzichte van 
de neutrale conditie. Als mogelijk antidotum werd cognitieve herwaardering gebruikt, 
waarvan eerdere onderzoeken hebben aangetoond dat het in verschillende situaties een 
efficiënt instrument voor emotionele regulering is23-25. Er zijn ten minste drie mogelijke 
verklaringen voor dit falen aan te voeren.

Ten eerste, de lage intensiteit van de emotionele reactie op de video was misschien 
niet voldoende om betrokkenheid bij de cognitieve herwaardering te bevorderen. Hoewel 
de beoordelingen van emoties die veroorzaakt zijn door de emotionele en neutrale versies 
van de videoclip aanzienlijk verschilden, suggereren de relatief lage beoordelingen op 
de PANAS-schaal dat emoties niet als zo intens werden ervaren. Onderzoek toont een 
verband aan tussen betrokkenheid bij emotieregulatie en de perceptie van de intensiteit 
van stimuli bij de deelnemers, aangezien mensen geneigd zijn om hun affectieve toestand 
te vergelijken met de gewenste toestand, en zich engageren met emotionele regulatie 
wanneer het verschil groot genoeg is26. Op de vraag hoe de situatie zou kunnen worden 
geherformuleerd, noemden sommige deelnemers inderdaad een positief effect van die 
ervaring op de toekomst (bijv. “veerkracht”).

Een tweede mogelijke verklaring is dat deelnemers in de emotioneel-zonder-
antidotum conditie onopgemerkte emotionele regulatiestrategieën gebruikten. Eerder 
onderzoek beschrijft adaptieve emotieregulatie als de flexibiliteit om tussen verschillende 
strategieën te schakelen en de meest geschikte voor de betreffende situatie te selecteren25 
en deelnemers kunnen – bewust of onbewust – een strategie gebruiken die eerder goed 
voor hen heeft gewerkt, terwijl degenen die zijn geïnstrueerd om cognitieve herwaarder-
ing te gebruiken, worden gedwongen er een toe te passen die mogelijk niet succesvol voor 
hen is.
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Een derde mogelijke verklaring zou kunnen zijn dat de specifieke vorm van cognitieve 
herwaardering die werd gebruikt onvoldoende was voor de mindset van onze deelne-
mers. De cultuur van medisch onderwijs waarin emoties worden gezien als een negatieve 
invloed op prestaties27 en het feit dat we zelfrapportage gebruikten om emoties te meten, 
roepen vragen op over het bewustzijn van deelnemers van hun emotionele toestand en 
hun bereidheid om deze te onthullen. Fysiologische metingen zouden nauwkeuriger zijn 
geweest. Aan de andere kant zouden ze de meting van emotionele reacties onthullen, die 
het vrije verloop van de emoties zouden kunnen verstoren. Als deelnemers vermijden om 
hun negatieve emoties te erkennen, zijn ze misschien niet bereid om zich in te spannen en 
deze te reguleren.

iMPLicatiES VooR MEDiScH oNDERWiJS

In de volgende paragrafen worden de implicaties die uit onze bevindingen naar voren 
komen voor het begrip van de rol van emoties bij het leren en het debat over emoties als 
belangrijk aspect van medisch onderwijs gepresenteerd. De relevantie van dit onderwerp 
is gebaseerd op eerder onderzoek dat aantoont dat emotioneel geladen situaties een 
inherent onderdeel zijn van de medische opleiding en praktijk. Er is tot dusver echter 
weinig empirisch onderzoek gedaan naar de impact van emoties op het leren van ge-
neeskundestudenten28.

Onze verkenning van emotioneel uitdagende situaties die studenten tijdens hun oplei-
ding tegenkomen, hun variërende frequentie en het niveau van de reacties van studenten 
in verschillende opleidingsfasen biedt waardevolle informatie voor docenten over speci-
fieke problemen, behoeften en eigenaardigheden van elke fase van het medisch onderwijs. 
De bevinding dat veelvoorkomende situaties tijdens de opleiding bijdragen aan dergelijke 
negatieve emotionele reacties, zou opleiders ertoe moeten aanzetten om na te denken 
over hoe ze veranderingen kunnen aanbrengen, of op zijn minst emotionele steun kunnen 
bieden aan hun studenten om met dergelijke situaties om te gaan. Opleiders lijken het 
bespreken van emoties met leerlingen te vermijden16. Bewustwording van ervaringen die 
emotionele problemen kunnen veroorzaken, zoals de situaties die uit dit onderzoek naar 
voren zijn gekomen, en begrip van het soort emoties dat ze teweegbrengen, kan opleiders 
helpen om te herkennen wanneer leerlingen risico lopen en te bedenken hoe deze situa-
ties kunnen worden geminimaliseerd.

De bevindingen van de studie gepresenteerd in Hoofdstuk 4 suggereren dat negatieve 
emoties ook meer ervaren arts-assistenten kan treffen en ook een belemmerend effect 
kunnen hebben op het leerproces van AIOS; het effect was groot genoeg, zelfs wanneer 
AIOS alleen een video van een uitdagende situatie te zien kregen. We schatten in dat 
de intensiteit van het effect waarschijnlijk nog hoger is in echte situaties, wat zeker hun 
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mogelijkheid in gevaar brengt om nieuwe klinische vaardigheden en wetenschappelijke 
kennis te leren die zo belangrijk zijn voor hun professionele ontwikkeling. Het gevonden 
effect betekent dat ze tijdens deze cruciale fase van hun opleiding belangrijke leermogeli-
jkheden kunnen missen.

Bovendien is er niet bekend of en hoe het effect van emoties op leren kan worden 
tegengegaan. De studie gepresenteerd in Hoofdstuk 5 suggereert dat het tegengaan van 
het effect van deze emoties moeilijk kan zijn, omdat een interventie gebaseerd op cogni-
tieve herwaardering, die effectief is gebleken in andere domeinen, dit niet deed. Dit vraagt 
om verder onderzoek naar andere strategieën voor emotieregulatie die effectief blijken 
te zijn in het medisch onderwijs. Het bewijs dat negatieve emoties die tijdens de training 
zo indringend zijn, het leren tijdens deze training tegenwerken, zou opleiders moeten 
aansporen om speciale aandacht te besteden aan situaties die emoties oproepen en om 
te proberen om strategieën te ontwikkelen om daarmee om te gaan. Medische opleiders 
moeten eraan werken om zich bewust te zijn van het soort emotionele uitdagingen waar-
mee hun studenten worden geconfronteerd. Het begrip van docenten en hun bereidheid 
om openlijk emotionele situaties te bespreken zou een eerste stap zijn. Het erkennen en 
ondersteunen van studenten in emotionele aspecten moet een onderdeel worden van 
hun leerdoelen. Hun inspanningen om dit te doen zouden van fundamenteel belang zijn 
om ervoor te zorgen dat de onderwijskansen die ze creëren en waarop ze rekenen, op de 
juiste manier worden gebruikt en elke student en AIOS te bereiken.

Tot slot zijn er belangrijke methodologische overwegingen die meewegen in toekom-
stig onderzoek op dit gebied. De schaarste aan experimenteel onderzoek naar emoties 
in het medisch onderwijs kan verband houden met methodologische uitdagingen. In het 
onderzoek dat in Hoofdstuk 3 wordt beschreven gebruikten we dagboeken waarin een 
student, zoals onze deelnemers, werd beschreven in een emotioneel uitdagende situatie. 
Hoewel deze manipulatie effectief hogere niveaus van emotionele reactie veroorzaakte 
in de emotionele condities in vergelijking met de controleconditie, bleek deze nog steeds 
te laag om het latere leren te beïnvloeden. In het opvolgende onderzoek produceerden 
we videoclips die moesten worden geïmplementeerd als plaatsvervangende ervaring 
zoals een emotionele procedure, wat effectiever bleek te zijn. De discussie over dit soort 
methodologisch falen zou enig licht kunnen werpen op mogelijke oplossingen en meer 
samenwerking tussen onderzoekers bevorderen, wat degenen die geïnteresseerd zijn in 
het produceren van experimenteel bewijs in de toekomst zeker zal helpen.

Een ander aspect waarmee rekening moet worden gehouden is het feit dat ge-
neeskundestudenten mogelijk vasthouden aan het ‘geloof’ van de medische cultuur dat 
emoties een gevaar vormen voor goed medisch redeneren, en moeten worden beheerst 
om adequaat te kunnen praktiseren. Wanneer zij dus begrijpen dat het onderzoeksprotocol 
hun emoties probeert te meten, kunnen zij geneigd zijn om te raden wat er van een goede 
medische stagiaire wordt verwacht en als derhalve te antwoorden. Onderzoekers blijven 
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dus met een dilemma zitten: hoe meer je onthult over de onderzoeksdoelstellingen, hoe 
meer je deelnemers ertoe brengt om te produceren wat zij denken dat het juiste antwoord 
is. Om te voorkomen dat het onthuld wordt zijn verhullende manoeuvres nodig, waardoor 
het vermogen om te meten wat je eigenlijk wilt meten beperkt wordt.

RicHtLiJNEN VooR toEKoMStiG oNDERZoEK

De uitdagingen bij het onderzoeken van de complexe relatie tussen emoties en het leer-
proces in het medisch onderwijs mogen onderzoekers die zich bezighouden met de per-
soonlijke en professionele ontwikkeling van studenten niet ontmoedigen om door te gaan 
met het ontwikkelen en uitvoeren van onderzoeken die deze problemen onderzoeken. Dit 
proefschrift heeft een bijdrage geleverd om het schadelijke effect dat negatieve emoties, 
die een integraal onderdeel zijn van de geneeskunde opleiding, hebben op het leerproces 
van studenten en AIOS, aan het licht te brengen. De vragen die uit ons onderzoek naar 
voren komen kunnen bijdragen aan een beter begrip van het onderwerp en het zoeken 
naar oplossingen. Onze methodologische moeilijkheden en onopgeloste vragen dragen 
ook bij tot het vinden van mogelijke richtingen voor toekomstig onderzoek.

Een eerste vraag die verder onderzocht moet worden betreft het type en de intensiteit 
van emoties die worden opgeroepen door de situaties die zijn bestudeerd in ons onder-
zoek, gepresenteerd in Hoofdstuk 2. In combinatie met wat er bekend is uit de cognitieve 
psychologie over het effect van emoties op cognitie zou deze kennis moeten leiden tot 
een dieper inzicht in hun impact op het leren. Door ook positieve emoties aan te pakken, 
kan het begrip van docenten worden vergroot en kunnen zij worden geïnformeerd over 
het ontwerpen van effectieve ondersteunende strategieën en hulpmiddelen. Kunnen 
positieve emoties bijvoorbeeld ‘beschermend’ zijn en de effecten van negatieve emoties 
tegengaan?

Een tweede belangrijk punt dat in toekomstig onderzoek moet worden onderzocht, 
zijn de onderliggende mechanismen waardoor emoties mogelijk de cognitieve proces-
sen die bij het leren betrokken zijn, verstoren28. Zoals eerder in Hoofdstukken 3 en 4 
besproken, zijn er vanuit psychologisch onderzoek verschillende mogelijke mechanismen 
naar voren gekomen, maar deze kwestie is nog lang niet opgelost. Een beter begrip van 
de onderliggende mechanismen waardoor emoties het leren beïnvloeden is van cruciaal 
belang om het ontwerp van interventies voor het tegengaan van negatieve effecten te 
ondersteunen.

Een derde probleem dat nader onderzoek vereist betreft mogelijke strategieën voor 
emotieregulatie die kunnen worden gebruikt als ‘tegengif’ tegen het belemmerende ef-
fect dat emoties op het leren lijken te hebben. In het onderzoek beschreven in Hoofdstuk 
5 slaagde onze interventie voor emotieregulatie – cognitieve herwaardering – hoewel 
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succesvol toegepast in andere domeinen, er niet in om het belemmerende effect op het 
leren van studenten te verminderen. Het is redelijk om te verwachten dat emoties – en 
daarmee hun impact – sterker zouden zijn, wat de relevantie van het voortzetten van deze 
onderzoekslijn benadrukt. Het vinden van geschikte interventies voor emotieregulatie zou 
voor studenten de leermogelijkheden, hun welzijn en uiteindelijk hun vermogen om de 
juiste zorg aan patiënten te bieden, verbeteren. Een mogelijke ontwikkeling zou zijn om 
verschillende interventies voor emotieregulatie te testen met vergelijkbare experimentele 
opzetten. Als alternatief zou het interessant zijn om verschillende formuleringen en instruc-
ties voor cognitieve herwaardering te testen en andere aspecten van emotie-opwekking 
te onderzoeken. In ons onderzoek gebruikten we een videoclip waarop te zien is hoe een 
AIOS op een beschuldigende wijze wordt geïnterviewd door zijn meerderen na een kritiek 
incident met een patiënt. Onze instructie voor cognitieve herwaardering vroeg deelnemers 
om een positieve uitkomst van het incident te bedenken, iets dat hem of haar zou kunnen 
helpen om verder te leren zich professioneel te ontwikkelen. Misschien kunnen instructies 
waarin de deelnemer wordt gevraagd zich voor te stellen dat de beschuldigende toon die 
door de commissie werd gebruikt het gevolg was van hun eigen stress en onvermogen om 
ermee om te gaan, een manier zijn om de plaatsvervangende ervaring minder persoonlijk 
te maken? Een andere mogelijke ontwikkeling in dezelfde lijn zou zijn om te testen of 
de timing van de instructie voor emotieregulatie de doeltreffendheid ervan beïnvloedt. 
Bijvoorbeeld door deelnemers te vragen de video te bekijken, rekening houdend met het 
feit dat zelfs uitdagende ervaringen belangrijk zijn voor hun professionele ontwikkeling. 
Zou het de emotionele reacties die zij hebben op de videoclip veranderen?

Een andere mogelijk interessante onderzoekslijn op dit gebied is het onderzoek 
naar de invloed van negatieve emoties op andere vormen van leren. In onze studies, 
beschreven in Hoofdstukken 3, 4 en 5 hebben we alleen kennisverwerving onderzocht 
gemeten met behulp van een herinneringstest, maar het is onduidelijk of de bevindingen 
van toepassing zijn op andere leervormen binnen de medische opleiding. Wat betreft 
methodologische uitdagingen voor toekomstig onderzoek, suggereren onze studies dat 
een belangrijke kwestie is welk type emotionele uitlokkings-modaliteiten geschikt zouden 
zijn om specifieke emoties en sterkere niveaus van emotionele respons op te wekken. 
Dit lijkt met name belangrijk bij het bestuderen van emoties bij geneeskundestudenten, 
gezien hun kenmerken en cultuur. Bewijs over de werkzaamheid van verschillende uitlok-
kingsstrategieën voor de context van het medisch onderwijs is echter nog steeds schaars.

Deze uitdagingen vragen veel aandacht van onderzoekers. Een beter begrip van de 
relatie tussen emoties en het leren en onderzoeken van effectieve manieren om studenten 
te helpen hun emoties te beheersen lijkt nog open te staan voor toekomstig onderzoek. 
Het is duidelijk dat vaardigheden om te gaan met situaties die emoties oproepen, moeten 
worden getraind en in medische curricula worden opgenomen náást de andere compe-
tenties, gezien het feit dat deze inherent zijn aan de medische training en prestaties.
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coNcLUSiE

Het belangrijkste doel van dit proefschrift was om een bijdrage te leveren aan het begrip 
van de relatie tussen emoties en het leerproces in medisch onderwijs door de invloed 
te onderzoeken van negatieve emoties die worden veroorzaakt door veelvoorkomende 
situaties op het leerproces van geneeskundestudenten. De studies die binnen dit proef-
schrift werden uitgevoerd toonden aan dat studenten in feite veel situaties tegenkomen 
die negatieve emoties oproepen in alle fasen van hun opleiding en dat die emoties hun 
leerproces daadwerkelijk beïnvloeden. Onze studies toonden ook aan dat leraren die zich 
zorgen maken over dit nadelige effect en geïnteresseerd zijn in het gebruik van hulpmid-
delen om hun studenten te ondersteunen een moeilijke uitdaging hebben. Dit proefschrift 
helpt om de aandacht te richten op een veld dat de afgelopen decennia is gegroeid, maar 
wat nog steeds geen specifieke kennis, methodologieën en experimenteel bewijs heeft om 
nieuwe ontwikkelingen te ondersteunen.
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