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Abstract 

BACKGROUND 

Uncertainty is inherent in medicine, and trainees are particularly exposed to the adverse 

effects of uncertainty. Previous work suggested that junior residents seek to leverage the 

support of supervisors to regulate the uncertainty encountered in clinical placements. 

However, a broader conceptual framework addressing uncertainty experience, from the 

sources of uncertainty to residents’ responses is still needed. 

OBJECTIVE 

To capture the spectrum of uncertainty experiences in medical residents, providing an 

integrative framework that considers the influence of specialties and training stages on their 

experience with clinical uncertainty. 

DESIGN 

We used Hillen’s uncertainty tolerance framework to conduct a thematic template analysis of 

individual and focus group interviews, identifying themes and subthemes reflecting residents’ 

experience of clinical uncertainty. 

PARTICIPANTS 

Medical residents from diverse medical specialty training programs, across five French 

medical schools. 

APPROACH 

Qualitative study driven by an interpretivist research paradigm. 
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RESULTS 

Twenty residents from all years of medical residency and diverse medical specialties were 

interviewed during 3 focus groups and 5 individual interviews. They described managing 

treatments, making ethical decisions, and communicating uncertainty, as their major sources 

of uncertainty. We identified residents’ delayed response to uncertainty as a key theme, 

fostering the development of experiential learnings. Prior clinical experience was a key 

determinant of uncertainty tolerance in medical residents. Entrusting residents with 

responsibilities in patient management promoted their perception of self-efficacy, although 

situations of loneliness resulted in stress and anxiety.  

 

CONCLUSION 

Residents face significant uncertainty in managing treatments, ethical decisions, and 

communication due to limited clinical experience and growing responsibilities. Scaffolding 

their responsibilities and clearly defining their roles can improve their comfort with 

uncertainty. To that extent, effective supervision and debriefing are crucial for managing 

emotional impacts and fostering reflection to learn from their uncertain experiences. 

 

 

 

 

 

BACKGROUND 

Ineffective management of uncertainty in physicians is associated with an increased risk of 

burnout, misuse of healthcare resources, or medical errors.1,2 Clinical uncertainty especially 

affects medical trainees throughout their curriculum.3-6 Only a few studies have explored the 
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experience of clinical uncertainty in residents, although they should be considered high-

priority targets for uncertainty training. 7,8  

Handling independence as an inexperienced practitioner creates unique tensions in residents,9 

leading to a distinct experience of uncertainty as compared to medical students or senior 

physicians. In two studies exploring uncertainty experience in emergency residents during 

their night shifts, Ilgen et al showed that residents' uncertainty stemmed primarily from a lack 

of confidence regarding their interpretation of clinical data.9 Residents managed uncertainty-

related discomfort by engaging their supervisor, seeking an optimal level of supervision to 

safely expand their zone of proximal development.10 As these studies focused on junior 

residents, they did not explore how the responsibilities undertaken by more advanced trainees, 

who frequently act independently, impact their experience of uncertainty. Furthermore, other 

studies showed that clinical experience accumulation and expertise provide additional 

resources to manage uncertainty, thus shaping physician’s overall experience of this 

phenomenon.11-18'Therefore, there remains a need for exploration of advanced trainees 

experience of uncertainty'.    

Previous work conducted in surgical settings highlighted the influence of situational 

characteristics, including the context and the task to be performed, on uncertainty experience. 

19 Exploring how situational characteristics influence the diverse experiences of medical 

residents as they navigate uncertainty is a critical unmet need, considering their varying levels 

of expertise and unique working environments. To fill this gap, we conducted a qualitative 

study to explore the broad spectrum of uncertainty experience in medical residents, at all 

stages of residency and across different clinical settings. 
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METHODS 

We used an interpretivist research paradigm to conduct and analyze a qualitative study.20

Focus groups served our research aim, as they were especially adapted to provide an enhanced 

understanding of professional practice through a collective exploration of the research topic.21

Group interviews were followed by individual interviews, to provide an in-depth exploration 

of individual responses and personal perspectives. Three researchers coded the verbatims, 

through a collaborative and reflective approach to develop a nuanced interpretation of the 

data, while seeking consensus. Data were sequentially analyzed and interpreted after each 

interview. All research team members were senior medical teachers, graduated in medical 

education with experience in qualitative research, and were also practicing as physicians, 

either as internal medicine specialists (N.B., A.L., P.P.), rheumatologist (F.R.) or 

intensive care specialists (Y.L.). 

Conceptual framework 

In order to describe the various dimensions of uncertainty in residents, we employed Hillen’s 

uncertainty tolerance conceptual framework.22 In this model derived from a conceptual 

analysis of existing measures of uncertainty in healthcare professionals, uncertainty tolerance 

is viewed as an overarching concept, encompassing the perception of uncertainty sources, 

individual responses, and moderating factors. Uncertainty sources include ambiguity (i.e. the 

lack of reliability, credibility, or adequacy of information), complexity (i.e. characteristics of 

information that limit understanding), or probability (i.e. randomness or indeterminacy of 

future outcomes). Uncertainty responses include three core domains: emotional, cognitive, 

and behavioral responses, the latter involving the strategies that are implemented to manage 

uncertainty. Moderators correspond to the various individual or situational characteristics, 

influencing uncertainty perception or response to uncertainty. This model fits our research 
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objective by distinguishing the specific influence of the different domains of uncertainty 

tolerance on residents’ overall experience. 

Setting  

In France, after six years of medical school, graduates undergo a three to five-year residency 

training program, culminating in their certification as medical specialists. Residents are 

initially considered as junior doctors, transitioning to senior residents in their final training 

years. During all residency, trainees are officially qualified to prescribe medications and are 

tasked with acquiring practical experience on the field, gradually acquiring more 

responsibilities in patient care with increasing autonomy. 

 

Population and sampling   

Residents from five French academic hospitals (Rennes, Nantes, Angers, Reims and 

Strasbourg University Hospital) were recruited by email. Residents’ mailing lists were 

provided by their local academic coordinator. Enrollment decisions were based on an a priori 

purposive sampling framework ensuring diversity in terms of years of training, academic 

hospital affiliation, and medical discipline to embrace residents’ uncertainty experience, 

through data enrichment. Recruitment and data collection continued until thematic sufficiency 

was achieved. Participants did not receive any compensation. This study received Approval 

from Rennes University Hospital Ethics Committee.  

Data collection  

We conducted virtual focus groups and individual semi-structured interviews, between 

January 2022 and December 2023. Focus groups included residents from diverse participating 

institutions and with various professional experiences, aiming to enrich the data by capturing 
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the influence of their diverse backgrounds as they shared their stories. After completing the 

focus groups, we enrolled additional participants to conduct individual interviews. This step: 

i) ensured that data sufficiency was reached, addressing the potential limitations of 

participants collectively sharing their stories, and ii) provided an in-depth analysis of new 

themes identified during the focus groups. 

Focus groups and individual interviews were facilitated by one investigator (A.L/N.B.) with 

two co-facilitators (N.B., Y.L., F.R). Participants were asked to recall a situation of clinical 

uncertainty they personally experienced during their residency. Using a structured interview 

guide, participants were asked open-ended questions to make them reflect on the source of 

their uncertainty, their reactions, and the decisions they made to manage the situation. The 

guide was developed jointly by the research team, tested in a pilot focus group session with 

trainees and adjusted accordingly.   

We conducted online focus groups because of pandemic restrictions and due to the 

multicenter design of the study.23 Interviews were recorded online using GoogleMeet® 

software with privacy and security standards designed to ensure the confidentiality of 

protected health information. Individual interviews were conducted face-to-face and audio-

recorded. Recordings were transcribed verbatim, anonymized and checked for accuracy. 

Focus group guide and participants’ quotations were translated into English for illustrating 

purposes.    

Analysis  

Transcripts were analyzed using template analysis, a stepwise type of thematic analysis.24 

Template analysis is based on successive versions of an evolving coding template consisting 

of hierarchically structured themes, which are continuously modified as the analysis 
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progresses. This method fit our objectives, as it allowed the emergence of new themes from 

the data, while building on Hillen’s theoretical foundation.25 

As a first step, the research team developed a preliminary template based on Hillen's 

theoretical framework. Five codes were selected a priori from Hillen's themes:  a) sources, b) 

moderators, and c) cognitive, d) emotional, e) behavioral responses. Each transcript was 

sequentially analyzed following each interview, by two independent coders (A.L., N.B). 

Transcripts were sequentially analyzed following each focus group and individual interview. 

Discussion rounds were held after the analysis of each transcript, to revise and enrich the 

analysis template. New themes could be created by merging and refining codes, to accurately 

reflect the whole content of the transcripts. The final template was reviewed and discussed 

within the whole research team, and NB checked-back the entire dataset to ensure that the 

final templatge adequately reflected the entire verbatim content.  

RESULTS 

We interviewed 20 residents, 15 in the three focus groups, each comprising four to six 

participants, and 5 during additional individual interviews, each lasting 60 to 90 minutes. 

Demographics of the participants are shown in Table 1. Residents’ specialties included 

Internal Medicine (n=5), Pediatrics (n=3), Intensive Care Medicine (n=2), Emergency 

Medicine, Nephrology, Geriatric Medicine, Dermatology, Gastroenterology, Oncology, 

Rheumatology, Cardiology, Medical Gynecology, and Psychiatry (n=1 each). 

We identified three major themes of uncertainty derived from Hillen’s framework. These 

themes describe how residents' encounters with clinical uncertainty led to diverse individual 

responses and how various situational and individual factors influenced their perceptions and 
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responses to uncertainty. We also identified new subthemes, highlighting the specificities of 

residents’ experience of clinical uncertainty. Definitions of themes and subthemes are 

provided in Appendice. The interrelations between themes and subthemes are presented in a 

conceptual map (Figure 1).  

Uncertain situations: the conflict between a technical, scientific, and humanistic view of 

medicine 

Residents identified the ambiguity resulting from the conflict between science (“what is 

technically possible?”) and humanism (“what would be best for this patient?”) as a major 

source of uncertainty. They described these personal dilemmas as being rooted in moral and 

ethical concerns, encompassing decisions about the level of active care and end-of-life 

situations. 

“I spent the first three months of my residency with a lot of COVID-19 infections and many 

elderly people, and we knew they would not be admitted in ICU (…) And one time, (…) I 

ended up with a mentor, who was reluctant to “let patients go” when they were at their very 

end, to withdraw oxygen support (…) then I ended up all alone, a Friday evening at 

6.30pm  discussing with the nursing team, not knowing what to do…”   

Residents also described how they embraced a humanist approach, seeking the best way to 

disclose their own uncertainties while considering the specific cultures, beliefs, and concerns 

of their patients and their families. These situations were therefore filled with a complexity 

resulting in an uncertainty considered many residents viewed as “irreducible”. 

“There was (…) doubt in the way of saying things about uncertainty itself, especially when we 

don't exactly know who we are talking to: “Do these parents have good comprehension 
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skills?” I mean… should we use medical terms? or use lay terms? What we would like to 

know, actually, is: “which message got through in the end”?”  

Approaching Medicine from a scientific perspective also induced uncertainty as some 

residents reported procedural issues that challenged the limits of their skills, demanding quick 

adaptation to the situation within a constrained timeframe.  

“Very recently, I had a patient with advanced esophageal cancer. I needed to insert a gastric 

tube for nutritional support, but I couldn't manage it; I couldn't see anything (...) his stomach 

was full of residues. I was afraid he might inhale (…). Maybe I should have opted for a 

radiologically inserted gastrostomy, but it's the same – it requires a guide (…) We always 

think that someone more experienced would handle the situation better.” 

Accordingly, technical procedures challenged residents as they continually reassessed their 

chances of success and anticipated potential patient outcomes throughout the procedure, 

making of probability a significant source of uncertainty. 

 

The multifaceted reactions to uncertainty: cognitive, emotional, and behavioral 

responses  

Cognitive responses. 

Some residents reported positive-valence responses arousing from a cognitive appraisal of 

uncertainty as beneficial for decision-making:  

“It's not necessarily a bad thing to doubt your diagnosis and treatment; on the contrary, it 

helps you to avoid persisting in mistakes or going down the wrong path…” 
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Yet, accepting uncertainty was rarely reported, as residents largely described doubts or 

aversion as the prominent cognitive response to uncertainty: 

“For me, it is very unpleasant to be in uncertain situations. I try to avoid them as much as 

possible.” 

Emotional responses. 

Emotional responses were depicted as a continuum aligned with the valence of cognitive 

appraisal. Hence, residents largely reported reactions such as panic, sadness, guilt, or anger, 

inducing a state of discomfort closely linked to anxiety or stress. Several residents even 

reported a feeling of incompetence, arising from their self-perception of ignorance: 

“It was also frustration that came to me, thinking: "I feel incompetent, I don’t feel up to the 

task..." and it made me angry at myself, telling myself "I should know this, it should be 

obvious to me..." 

Although most emotional reactions were described as negative in valence, some participants 

identified uncertain situations as an opportunity to develop their skills: 

“We're always satisfied when everything's straightforward... but when it comes to the doubts 

I've had, in the end I've learned a lot... so situations of uncertainty aren't necessarily a bad 

thing” 

Behavioral responses. 

All residents were primarily seeking to reduce their uncertainty, by collecting additional data 

including new diagnostic tests, literature search, or solicitation of their supervisors. They also 
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described how they largely rely on pattern recognition for making decisions, attempting to 

link the situation to similar past experiences:  

“In fact, we also manage uncertainty using analogy:  we have seen someone acting like this in 

such a situation, and we realize that this reaction is the most appropriate one, and try to 

reproduce it.”  

In some situation, residents reported an “irreducible uncertainty”.11 In these situations, a few 

residents described a shift in their management strategies, adapting to situations by adjusting 

their expectations and priorities: 

“From the moment we accept that there will be uncertainty (…) we feel more comfortable in 

decision-making (…) In most cases, there is not only one choice being all good and another 

one being all wrong; it is all about being ready to take the decision we believe to be the best 

at that time, in this situation.”   

Delayed response to uncertainty.  

Residents described developing their skills after the action, while reflecting on their uncertain 

experience. Such a delayed response was reported by almost all participants, and was thus 

identified as a key new theme of their uncertainty experience. This delayed response 

encompassed both emotional, and behavioral reactions, which aroused or extended beyond the 

initial clinical situation:    

“I was mad at myself... The next days, I dissected the case again and again, to find out what I 

could have done, what I had missed… in retrospect, I realized that "this is how it is, I did 

what needed to be done, there were things that I couldn't know at that time (…)”. For me, 

doing this was very tranquilizing.”  
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Looking back on uncertain situations also enabled residents to mitigate their aversive delayed 

emotions: 

“Regarding ethical discussions, I realized that things were not as clearly defined as they 

seemed after all. So, now when I have a patient with a similar profile, I anticipate and discuss 

it with my supervisor before he leaves, and I ask him "if the situation were to change, how far 

should we go ?"”  Accordingly, delayed responses were closely linked to residents reflecting 

on their actions to develop experiential learnings, including forward planning skills. 

Moderators of uncertainty experience: how situational and individual characteristics 

influenced residents’ experience with uncertainty. 

According to Hillen, moderators of uncertainty tolerance referred to factors influencing either 

the perception, or the responses, to uncertainty.22 We identified two strong moderators of 

residents’ experience with clinical uncertainty, which were the responsibilities they assumed 

in their situation, and their past clinical experience. 

Responsibilities and supervisory guidance. 

Residents reported how assuming responsibilities affected their perception of uncertainty, as 

exemplified by this participant: “In a lot of situations we are the decision-makers, and we are 

at the forefront of responsibility”. 

Some residents reported situations in which their supervisors deliberately entrusted them to 

manage a patient: 

“I was a bit anxious... and then, (…) I managed to find the proper dosage of anesthetics, and 

then once everything was under control, I called my supervisor and told him "it's ok"(…) in 

the end, I didn’t get back home thinking “I was so bad!” ” 
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Residents noted that lack of support, especially during night shifts and emergencies, worsened 

their experience of uncertainty. Supervisors being "on call" but not on site led to feelings of 

loneliness and pressure to make immediate decisions without immediate guidance. In these 

situations, residents illustrated how time pressure increased their perception of responsibility, 

leading to additional stress. 

“Past a certain hour, when our supervisor is not necessarily available, we have to make 

decisions as residents that are clearly beyond our limits (…) sometimes it has major 

consequences, and it is when uncertainty is the most difficult to live with.”  

Discussing their responsibilities, residents described difficulties in identifying their roles and 

boundaries, affecting both themselves and the nursing team: 

“I was on call, and after 72 hours we normally start rewarming the child. And the nurse said 

to me "the parents want to see you"(…) and it was my first uncertainty: “should I go to see 

the parents? Isn’t it up to the attending to talk to the parents?”  

Clinical experience.  

Prior experience was a major moderator of uncertainty experience, as residents widely used 

pattern recognition to manage uncertainty and make decisions.26,27 The first weeks of 

residency were therefore constantly filled with uncertainty:  

“Well, uncertainty was a little bit every day, every day of my first three weeks, I think. Well…I 

couldn't do anything… everything was a discovery, and I couldn't do anything without my 

supervisors.”  

Conversely, some participants described how their experience of uncertainty shifted, as they 

gained experience:   
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“As time went by, I proved to myself that I could handle these situations. I've gradually come 

to understand that there isn't necessarily just one single answer to a problem, that someone 

else might have done things differently from me, but that doesn't mean I made the wrong 

decision.” 

DISCUSSION 

Hillen’s framework adequately captured residents’ experience of uncertainty when 

considering sources, responses, and moderators of uncertainty. Our key findings underscore 

the diverse sources of uncertainty that residents encounter in their clinical practice and 

illustrate how their clinical experience and their responsibilities shape uncertainty experience. 

In our study, reflection emerges as a crucial theme, aiding residents in transforming uncertain 

situations into valuable experiential learning, thereby influencing their overall experience with 

uncertainty.  

Our study extends the findings to the population of medical residents of a previous work 

which identified managing treatments, ethical dilemmas, and procedural skills, as major 

sources of clinical uncertainty in pregraduates.28 As residents gain experience, they are 

progressively entrusted with communicating with patients and relatives, including disclosing 

their own uncertainty. As participants report that communicating their own uncertainties is 

one of the most frequent and irreducible sources of uncertainty, it underscores the need for 

specialized training in sharing information, including uncertainties, with patients and their 

families.29,30 Implementing communication-focused trainings such as simulation-based 

trainings including role-play, in the pregraduate curriculum, and promoting trainees’ exposure 

to communicational tasks in their clinical environments, could serve this 

objective.31,32  Moreover, equipping residents with collaborative communication methods 
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such as the 'ask, tell, ask' plan could help them alleviate discomfort arising from uncertainty 

by assessing their patients’ knowledge and understanding of the situation.33 

In line with previous work, discomfort experienced in uncertain situations lead 

residents to primarily reduce their uncertainty.34 Conversely, residents described how they 

struggled when “mastering knowledge” 35 did not allow them to reduce uncertainty. Yet in 

these situations participants rarely discussed strategies aiming at mitigating their aversive 

psychological responses to irreducible uncertainty.36 The limited coping strategies expressed 

by residents highlight their inadequate resources to manage uncertainty, fostering anxiety and 

stress. As a result, uncertainty situations confronted residents to the boundaries of their 

knowledge and skills, encouraging them to develop learning from their clinical experience.37 

Learning from experience was closely linked to reflection according to NGuyen's definition, 

as residents sought to adopt a critical iterative and exploratory analysis of their actions to 

improve their response.38 While reflecting upon their actions, residents also reported learning 

from cross-checking their decisions against what their supervisor would have done in similar 

situations, or against existing data from the literature or guidelines.  Ilgen et al found that real-

time cross-checking promoted trainees’ comfort with uncertainty.9 Our findings highlight that 

reflecting and cross-checking after the action is also crucial for residents to learn from their 

experience, increasing their self-confidence to manage future situations of uncertainty. 

To reduce their uncertainty, residents primarily rely on their clinical experience, which serves 

as a crucial moderator of their uncertainty experience. They describe using recognition-

primed model for decision-making, similar to more experienced practitioners, aiming to make 

quick and effective decisions based on experience according to the theory-based cues.39-41 

Prior experience thus provides residents with comfort when confronted with uncertainty, 

shifting their responses from avoidance or stress, to acknowledgment of uncertainty. Such 
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approach is in accordance with the naturalistic decision-making theory, in which clinicians 

rely on their accrued experience to engage into forward planning through mental simulation, 

enabling them to anticipate the potential various outcomes.42 Anderson et al have proposed 

mental simulation as the critical mechanistic link between uncertainty and emotional 

response.43 Thus, naturalistic decision-making is a relevant approach to elicit the way past 

clinical experience influences the various domains of response to uncertainty.  

As they gain experience, residents endorse increasing responsibilities, which were identified 

as a key moderator of their experience with uncertainty. This was best encapsulated by a 

participant: “In any case, without responsibility there is no uncertainty!”. Entrusting residents 

with an appropriate level of responsibilities while defining the appropriate degree of guidance 

offers residents strong opportunities to build on their skills, while increasing their perception 

of self-efficacy and finally developing additional resources to cope with uncertainty. 

Entrustment was thus found as a central moderator of uncertainty, enabling residents to safely 

extend their proximal zone of development while navigating uncertain situations, in 

accordance with the “supported independence” as previously described.10 Conversely, lacking 

support from supervisors was found detrimental on residents’ ability to manage 

uncertainty.10 In our work, insufficient support induced a feeling of loneliness, closely related 

to stress, i.e. a cognitive (aversion) and emotional (fear, uneasiness) response that could 

explain the “state of discomfort” reported in previous studies.44-46 Night shifts were therefore 

a critical point of discussion, as they required residents to manage severely ill patients with 

minimal support, leading to an intensified sense of responsibility. Residents also mentioned 

situations of “ambiguous responsibility”, where they were unsure of how much independence 

and autonomy their supervisors, or the nursing team, expected from them. Previous studies 

highlighted how role ambiguity resulted in negative cognitive responses to uncertainty among 

healthcare providers, thereby increasing the risk of ineffective response to the uncertainty they 
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face.47 Importantly, as trainees often struggle to recognize their own limitations,8,48,49 unclear 

boundaries regarding autonomy may promote decision-making that exceeds their competence. 

Such situations can compromise patient safety with impact on residents’ well-being, 

making physicians the “second victims in medical errors”.50 Teaching strategies guided by the 

entrustable professional activities framework could help clarify residents' evolving roles and 

enhance their uncertainty management through structured learning with supervisors.51 This 

empowerment would enable residents to safely expand their autonomy while navigating 

complex clinical situations, thereby improving their experience with uncertainty.52 

Limitations  

Our objective through focus group interviews was to enhance the study data by leveraging 

group dynamics and gaining additional insights from participant interactions. However, focus 

group interviews can present limitations when discussing stigmatizing topics in front of other 

participants. These limitations are influenced by various biases, notably social desirability 

bias, where participants may feel pressured to conform to interviewer expectations, and fear 

of judgment. To address these issues, we created a supportive, non-judgmental environment 

using skilled facilitation to elicit diverse perspectives. We balanced group samples by 

residents' experience levels. To mitigate desirability bias, none of the investigators were 

engaged in teaching or assessing participants during the study period. Group interviews 

fostered lively discussions among participants, yielding rich insights into clinical uncertainty 

as residents openly shared personal situations or emotions. Individual interviews with 

additional participants were conducted to provide additional data through in-depth 

explorations of the key themes identified in the focus groups, thus enriching the study data.  

Our results are based on data from both focus groups and individual interviews. Despite 

concerns about interview settings affecting responses, sequential verbatim analysis showed 
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that main themes remained consistent, with individual interviews adding only subthemes. 

Thus, variations in settings did not compromise our study's interpretation. We did not explore 

correlations between medical specialty and uncertainty due to sample size limitations and 

different study objectives. However, the variety of situations in residents' specialties likely 

affects their experience of uncertainty. Further research is needed to explore how situational 

characteristics influence uncertainty, enhancing trainees' perception by identifying 

contributing factors in clinical settings. 

CONCLUSION

Managing treatments, making ethical decisions, and communicating uncertainty, are the major 

sources of uncertainty in residents. Residents' experience with uncertainty is shaped by their 

limited clinical experience and the growing responsibilities they assume during their training. 

Scaffolding their responsibilities and clearly defining their roles are crucial to improve their 

comfort with uncertainty. Residents' experience with uncertainty extends beyond immediate 

actions to include delayed emotional reactions and reflective practices. Therefore, effective 

supervision and debriefing are crucial, as they help manage the emotional consequences of 

uncertainty and foster learning from these situations. Future ethnographic research in 

workplace settings is needed to further explore how situational characteristics shape residents' 

perceptions and navigation of clinical uncertainty. 

Acknowledgements 

Contributors: 

We are grateful to residents for their participation to this study. We also thank the members of 

Centre de Formation et de Recherche en Pédagogie en Sciences de la Santé (CFRPS) for their 

thoughtful comments. 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



Accepted manuscript

21 

 

Fundings: none 

Prior presentations: National Congress of French Society of Internal Medicine, Marseille, 

Dec 8, 2022. 

Conflicts of interest:  

The authors declare that they have no conflicts of interest. 

 

 

  

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



Accepted manuscript

22 

REFERENCES 

1. Strout TD, Hillen M, Gutheil C, et al. Tolerance of uncertainty: A systematic review of

health and healthcare-related outcomes. Patient Educ Couns. 2018;101:1518-1537. 

2. Begin AS, Hidrue M, Lehrhoff S, Del Carmen MG, Armstrong K, Wasfy JH. Factors

Associated with Physician Tolerance of Uncertainty: an Observational Study. J Gen 

Intern Med. 2022;37:1415-1421. 

3. Johnson MW, Gheihman G, Thomas H, Schiff G, Olson APJ, Begin AS. The impact of

clinical uncertainty in the graduate medical education (GME) learning environment: A 

mixed-methods study. Med Teach. 2022;44:1100-1108. 

4. Patel B, Gheihman G, Katz JT, Begin AS, Solomon SR. Navigating Uncertainty in

Clinical Practice: A Structured Approach. J Gen Intern Med. Published online January 29, 

2024. 

5. Moffett J, Hammond J, Murphy P, Pawlikowska T. The ubiquity of uncertainty: a scoping

review on how undergraduate health professions’ students engage with uncertainty. Adv 

Health Sci Educ Theory Pract. 2021;26:913-958. 

6. Farnan JM, Johnson JK, Meltzer DO, Humphrey HJ, Arora VM. Resident uncertainty in

clinical decision making and impact on patient care: a qualitative study. Qual Saf Health 

Care. 2008;17:122-126. 

7. Stojan JN, Daniel M, Hartley S, Gruppen L. Dealing with uncertainty in clinical

reasoning: A threshold model and the roles of experience and task framing. Med Educ. 

2022;56:195-201. 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



Accepted manuscript

23 

 

8. Kennedy TJT, Lingard L, Baker GR, Kitchen L, Regehr G. Clinical Oversight: 

Conceptualizing the Relationship Between Supervision and Safety. J Gen Intern Med. 

2007;22:1080-1085.  

9. Ilgen JS, Regehr G, Teunissen PW, Sherbino J, de Bruin ABH. Skeptical self-regulation: 

Resident experiences of uncertainty about uncertainty. Med Educ. 2021;55:749-757.  

10. Ilgen JS, de Bruin ABH, Teunissen PW, Sherbino J, Regehr G. Supported Independence: 

The Role of Supervision to Help Trainees Manage Uncertainty. Academic Medicine. 

2021;96:S81.  

11. Han PKJ, Klein WMP, Arora NK. Varieties of uncertainty in health care: a conceptual 

taxonomy. Med Decis Making. 2011;31:828-838.  

12. Stephens GC, Rees CE, Lazarus MD. Exploring the impact of education on preclinical 

medical students’ tolerance of uncertainty: a qualitative longitudinal study. Adv Health 

Sci Educ Theory Pract. 2021;26:53-77.  

13. Han PKJ, Schupack D, Daggett S, Holt CT, Strout TD. Temporal changes in tolerance of 

uncertainty among medical students: insights from an exploratory study. Med Educ 

Online. 2015;20:28285.  

14. Geller G, Grbic D, Andolsek KM, Caulfield M, Roskovensky L. Tolerance for Ambiguity 

Among Medical Students: Patterns of Change During Medical School and Their 

Implications for Professional Development. Acad Med. 2021;96:1036-1042.  

15. Weissenstein A, Ligges S, Brouwer B, Marschall B, Friederichs H. Measuring the 

ambiguity tolerance of medical students: a cross-sectional study from the first to sixth 

academic years. BMC Fam Pract. 2014;15:6.  

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



Accepted manuscript

24 

 

16. Lawton R, Robinson O, Harrison R, Mason S, Conner M, Wilson B. Are more 

experienced clinicians better able to tolerate uncertainty and manage risks? A vignette 

study of doctors in three NHS emergency departments in England. BMJ Qual Saf. 

2019;28:382-388.  

17. Nevalainen MK, Mantyranta T, Pitkala KH. Facing uncertainty as a medical student--a 

qualitative study of their reflective learning diaries and writings on specific themes during 

the first clinical year. Patient Educ Couns. 2010;78:218-223.  

18. Hall KH. Reviewing intuitive decision-making and uncertainty: the implications for 

medical education. Med Educ. 2002;36:216-224.  

19. Ott M, Schwartz A, Goldszmidt M, Bordage G, Lingard L. Resident hesitation in the 

operating room: does uncertainty equal incompetence? Med Educ. 2018;52:851-860.  

20. Bunniss S, Kelly DR. Research paradigms in medical education research. Med Educ. 

2010;44:358-366. 

21. Barbour RS. Making sense of focus groups. Med Educ. 2005;39:742-750.  

22. Hillen MA, Gutheil CM, Strout TD, Smets EMA, Han PKJ. Tolerance of uncertainty: 

Conceptual analysis, integrative model, and implications for healthcare. Social Science & 

Medicine. 2017;180:62-75.  

23. Daniels, N., Gillen, P., Casson, K., & Wilson, I. (2019). STEER: Factors to Consider 

When Designing Online Focus Groups Using Audiovisual Technology in Health 

Research. International Journal of Qualitative 

Methods, 18. https://doi.org/10.1177/1609406919885786 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 

https://doi.org/10.1177/1609406919885786


Accepted manuscript

25 

 

24. King N. Essential Guide to Qualitative Methods in Organizational Research. In: Essential 

Guide to Qualitative Methods in Organizational Research. SAGE Publications Ltd; 

2004:256-270.  

25. Brooks J, McCluskey S, Turley E, King N. The Utility of Template Analysis in 

Qualitative Psychology Research. Qual Res Psychol. 2015;12:202-222.  

26. Bordage G, Zacks R. The structure of medical knowledge in the memories of medical 

students and general practitioners: categories and prototypes. Med Educ. 1984;18:406-

416.  

27. Bordage G. Prototypes and semantic qualifiers: from past to present. Med Educ. 

2007;41:1117-1121.  

28. Stephens GC, Sarkar M, Lazarus MD. “A whole lot of uncertainty”: A qualitative study 

exploring clinical medical students’ experiences of uncertainty stimuli. Med Educ. 

2022;56:736-746.  

29. Bontempo AC. Patient attitudes toward clinicians’ communication of diagnostic 

uncertainty and its impact on patient trust. SSM - Qualitative Research in Health. 

2023;3:100214.  

30. Simpkin AL, Armstrong KA. Communicating Uncertainty: a Narrative Review and 

Framework for Future Research. J Gen Intern Med. 2019;34:2586-2591.  

31. Olson ME, Borman-Shoap E, Mathias K, Barnes TL, Olson APJ. Case-based simulation 

empowering pediatric residents to communicate about diagnostic uncertainty. Diagnosis 

(Berl). 2018;5:243-248.  

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



Accepted manuscript

26 

 

32. Moffett J, Armitage-Chan E, Hammond J, Kelly S, Pawlikowska T. “It’s okay to not 

know …” a qualitative exploration of faculty approaches to working with uncertainty. 

BMC Med Educ. 2022;22:135.  

33. Shapiro J, Robins L, Galowitz P, Gallagher TH, Bell S. Disclosure Coaching: An Ask-

Tell-Ask Model to Support Clinicians in Disclosure Conversations. J Patient Saf. 

2021;17(8):e1364-e1370.  

 

34. Helou MA, DiazGranados D, Ryan MS, Cyrus JW. Uncertainty in Decision-Making in 

Medicine: A Scoping Review and Thematic Analysis of Conceptual Models. Acad Med. 

2020;95:157-165.  

35. Davis F. Uncertainty in Medical Prognosis Clinical and Functional. Am J Sociol 

1960;66:41‑7. 

36. Han PKJ, Strout TD, Gutheil C, et al. How Physicians Manage Medical Uncertainty: A 

Qualitative Study and Conceptual Taxonomy. Med Decis Making. 2021;41:275-291.  

37. Yardley S, Teunissen PW, Dornan T. Experiential learning: AMEE Guide No. 63. Med 

Teach. 2012;34:e102-115.  

38. Nguyen QD, Fernandez N, Karsenti T, Charlin B. What is reflection? A conceptual 

analysis of major definitions and a proposal of a five-component model. Med Educ. 

2014;48:1176-1189.   

39. de Bruin ABH, Dunlosky J, Cavalcanti RB. Monitoring and regulation of learning in 

medical education: the need for predictive cues. Med Educ. 2017;51:575-584.  

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



Accepted manuscript

27 

40. Ilgen JS, Eva KW, de Bruin A, Cook DA, Regehr G. Comfort with uncertainty: reframing

our conceptions of how clinicians navigate complex clinical situations. Adv Health Sci 

Educ Theory Pract. 2019;24:797-809. 

41. Ericsson KA, Patel V, Kintsch W. How experts’ adaptations to representative task

demands account for the expertise effect in memory recall: comment on Vicente and 

Wang (1998). Psychol Rev. 2000;107:578-592. 

42. Klein G. In Naturalistic Decision Making. Human Factors. 2008;50.

43. Anderson EC, Carleton RN, Diefenbach M, Han PKJ. The Relationship Between

Uncertainty and Affect. Front Psychol. 2019;10:2504. 

44. Helmich E, Diachun L, Joseph R, et al. “Oh my God, I can’t handle this!”: trainees’

emotional responses to complex situations. Med Educ. 2018;52:206-215. 

45. Ilgen JS, Teunissen PW, de Bruin ABH, Bowen JL, Regehr G. Warning bells: How

clinicians leverage their discomfort to manage moments of uncertainty. Med Educ. 

2021;55:233-241. 

46. LeBlanc VR. The effects of acute stress on performance: implications for health

professions education. Acad Med. 2009;84:S25-33. 

47. Yap A, Johanesen P, Walsh C. Moderators uncertainty tolerance (UT) in healthcare: a

systematic review. Adv Health Sci Educ Theory Pract. 2023;28(5):1409-1440.

48. Moulton CA, Regehr G, Lingard L, Merritt C, Macrae H. Operating from the other side of

the table: control dynamics and the surgeon educator. J Am Coll Surg. 2010;210:79-86. 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



Accepted manuscript

28 

 

49.  Gingerich A, Daniels V, Farrell L, Olsen SR, Kennedy T, Hatala R. Beyond hands-on 

and hands-off: supervisory approaches and entrustment on the inpatient ward. Med Educ. 

2018;52:1028-1040.  

50. Ozeke O, Ozeke V, Coskun O, Budakoglu II. Second victims in health care: current 

perspectives. Adv Med Educ Pract. 2019;10:593-603.  

51. Ten Cate O, Chen HC, Hoff RG, Peters H, Bok H, van der Schaaf M. Curriculum 

development for the workplace using Entrustable Professional Activities (EPAs): AMEE 

Guide No. 99. Med Teach. 2015;37(11):983-1002.  

 

52. Thibault GE. Resident Empowerment as a Driving Theme of Graduate Medical Education 

Reform. Acad Med. 2018;93:357-359.  

 

Figure legend:  

Figure 1. Integrative framework of clinical uncertainty experience in residents. 

In this model, uncertainty arises from a source of uncertainty that occurs when facing a 

medical issue. The subsequent individual responses to uncertainty are captured into three 

domains, which are cognitive, emotional and behavioral responses. The delayed response was 

mainly related to reflection, fostering experiential learnings, thus ameliorating subsequent 

experience of uncertainty. Learnings from reflection varied among participants and 

stituations; the dashed arrow indicates the links between reflection and learning, underscoring 

the need to explore individual and situational characteristics that facilitates experiential 

learning . Our framework, designed iteratively, depicts bidirectional connections among core 

elements, demonstrating how past experiences influence future situations. 
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Table 1. Participant characteristics 

Gender n=20 

Female 9 

Male 11 

Study year/post graduate year  

6/1 4 

7-9/2-4 11 

10/5 5 

Average age (years) 27.3 

Medical specialty  

Internal medicine 5 

Others 15 

 

Appendice: Proposed definitions of themes and sub-themes identified as part of clinical uncertainty 

experience in medical residents. The newly identified themes and subthemes in this work, which 

complement Hillen's framework, are in bold. 

Domain Themes Definitions Sub-themes Definitions 

1.Situation of 

uncertainty 

1.1. Issue 

Nature of the outcomes 

representing the object of 

uncertainty 

1.1.1. Diagnosis 

The specific identity of the clinical problem at 

hand 

1.1.2. Prognosis To predict the evolution of the clinical issue. 

1.1.3. Treatment 

What should be done to cure or manage a 

medical problem 

1.1.4. Communicating 

Sharing medical information with patients, 

relatives, or caregivers, in an adequate 

manner. 
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1.1.5. Moral/Ethics 

Medical issues involving moral principles that 

govern a person’s behavior and decisions. 

1.2. Stimulus 

Sources of 

uncertainty/nature of 

ignorance 

1.2.1. Probability 

Inability to predict what will happen next due 

to randomness, or indeterminacy of future 

outcomes 

1.2.2. Ambiguity 

Inability to comprehend a phenomenon due to 

a lack of reliability, credibility, or adequacy 

of information 

1.2.3. Complexity 

Inability to comprehend a phenomenon 

because of the multiplicity of its component 

characteristics, causal determinacy or effects, 

intractability or interdependence. 

2.Responses 

2.1. Cognitive 

response 

The variety of appraisals, of 

the subjective perception 

and interpretation of 

uncertainty. 

2.1.1. Doubt 

A state of indecision or hesitancy with respect 

to accepting or rejecting given proposals. 

2.1.2. Aversion 

Indicating dislike for a stimulus, usually 

accompanied by avoidance of the 

objectionable stimulus 

2.1.3. Acknowledgement 

The recognition and awareness of self-

uncertainty 

2.2. Emotional 

response and 

feelings 

 

An emotion is an inferred 

complex sequence of 

reactions to a stimulus, and 

includes subjective 

evaluations and changes, 

autonomic and neural 

arousal, and behaviors. 

2.2.1. Fear/panic An unpleasant often strong emotion caused by 

anticipation or awareness of danger 

2.2.2. Sadness An emotional state of unhappiness, usually 

aroused by the loss of something that is highly 

valued 

2.2.3. Guilt A self-conscious emotion that involves 

negative evaluations of the self, feelings of 

distress, and feelings of failure 

2.2.4. Anger/irritation A strong feeling of annoyance, displeasure, or 

hostility 

2.2.5. Discomfort A feeling of unease or awkwardness 
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2.2.6. Loneliness  A distressing feeling that accompanies the 

perception that one's social needs are not 

being met by one's social relationships 

2.2.7. Frustration An emotion which arises from the perceived 

resistance to the fulfillment of an 

individual's will or goal 

2.2.8. Satisfaction An emotional state drawn from being at ease 

in one's situation, body and mind. 

2.3. Behavioral 

response 

The action, reaction, or 

functioning of a system, 

under specified 

circumstances. 

 

2.3.1. Information 

seeking 

Decreasing the level of one’s uncertainty 

through the collection of additional 

information 

2.3.2. Resisting 

uncertainty 

Strategies aiming at resisting the negative 

psychological effects of uncertainty 

2.3.3. Relating with 

others 

Activities directed toward interpersonal 

interactions 

2.4. Reflection 

The process of engaging the 

self in attentive, critical, 

exploratory and iterative 

interactions with one’s 

thoughts and actions, and 

their underlying conceptual 

frame, with a view to 

changing them and a view 

on the change itself 

2.4.1. Experiential 

learnings 

Situations where experience is initially 

apprehended at the level of impressions, thus 

requiring a further period of reflective 

thinking before it is either assimilated into 

existing schemes of experience or induces 

those schemes to change in order to 

accommodate it 

3.Moderators 

of 

uncertainty 

experience 

3.1. Assuming 

responsibilities 

 

Residents feeling that they 

are responsible for their 

patients’ care and safety 

3.1.1. Decision making 

and responsibilities in 

early medical career 

Taking responsibilities to decide while being a 

medical resident. 

3.1.2. Interacting with 

supervisor 

Seeking for supervisor’s guidance to deal with 

complex situations 

3.1.3. Emergency 

The need for taking an immediate decision or 

action due to medical emergency/acute life-

threatening issue. 
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3.1.4. Loneliness 

Student being alone, in the absence of 

supervisor or peer-students 

3.2. Referring to 

prior experience 

 

Residents seeking to match 

the situation at hand with a 

previously encountered one 

3.2.1. Pattern-

recognition 

Making decision by matching the situational 

cues with a known pattern. The patterns 

highlight the most relevant cues, provide 

expectancies, identify plausible goals, and 

suggest typical types of reactions in that type 

of situation. 
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Figure 1. Integrative framework of clinical uncertainty experience in residents. 
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Abstract 

BACKGROUND 

Uncertainty is inherent in medicine, and trainees are particularly exposed to the adverse 

effects of uncertainty. Previous work suggested that junior residents seek to leverage the 

support of supervisors to regulate the uncertainty encountered in clinical placements. 

However, a broader conceptual framework addressing uncertainty experience, from the 

sources of uncertainty to residents’ responses is still needed.  

OBJECTIVE 

To capture the spectrum of uncertainty experiences in medical residents, providing an 

integrative framework that considers the influence of specialties and training stages on their 

experience with clinical uncertainty. 

DESIGN 

We used Hillen’s uncertainty tolerance framework to conduct a thematic template analysis of 

individual and focus group interviews, identifying themes and subthemes reflecting residents’ 

experience of clinical uncertainty.  

 

PARTICIPANTS 

Medical residents from diverse medical specialty training programs, across five French 

medical schools. 

APPROACH 

Qualitative study driven by an interpretivist research paradigm. 
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RESULTS 

Twenty residents from all years of medical residency and diverse medical specialties were 

interviewed during 3 focus groups and 5 individual interviews. They described managing 

treatments, making ethical decisions, and communicating uncertainty, as their major sources 

of uncertainty. We identified residents’ delayed response to uncertainty as a key theme, 

fostering the development of experiential learnings. Prior clinical experience was a key 

determinant of uncertainty tolerance in medical residents. Entrusting residents with 

responsibilities in patient management promoted their perception of self-efficacy, although 

situations of loneliness resulted in stress and anxiety.  

 

CONCLUSION 

Residents face significant uncertainty in managing treatments, ethical decisions, and 

communication due to limited clinical experience and growing responsibilities. Scaffolding 

their responsibilities and clearly defining their roles can improve their comfort with 

uncertainty. To that extent, effective supervision and debriefing are crucial for managing 

emotional impacts and fostering reflection to learn from their uncertain experiences. 

 

 

 

 

 

BACKGROUND 

Ineffective management of uncertainty in physicians is associated with an increased risk of 

burnout, misuse of healthcare resources, or medical errors.1,2 Clinical uncertainty especially 

affects medical trainees throughout their curriculum.3-6 Only a few studies have explored the 
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experience of clinical uncertainty in residents, although they should be considered high-

priority targets for uncertainty training. 7,8  

Handling independence as an inexperienced practitioner creates unique tensions in residents,9 

leading to a distinct experience of uncertainty as compared to medical students or senior 

physicians. In two studies exploring uncertainty experience in emergency residents during 

their night shifts, Ilgen et al showed that residents' uncertainty stemmed primarily from a lack 

of confidence regarding their interpretation of clinical data.9 Residents managed uncertainty-

related discomfort by engaging their supervisor, seeking an optimal level of supervision to 

safely expand their zone of proximal development.10 As these studies focused on junior 

residents, they did not explore how the responsibilities undertaken by more advanced trainees, 

who frequently act independently, impact their experience of uncertainty. Furthermore, other 

studies showed that clinical experience accumulation and expertise provide additional 

resources to manage uncertainty, thus shaping physician’s overall experience of this 

phenomenon.11-18'Therefore, there remains a need for exploration of advanced trainees 

experience of uncertainty'.    

Previous work conducted in surgical settings highlighted the influence of situational 

characteristics, including the context and the task to be performed, on uncertainty experience. 

19 Exploring how situational characteristics influence the diverse experiences of medical 

residents as they navigate uncertainty is a critical unmet need, considering their varying levels 

of expertise and unique working environments. To fill this gap, we conducted a qualitative 

study to explore the broad spectrum of uncertainty experience in medical residents, at all 

stages of residency and across different clinical settings. 
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METHODS 

We used an interpretivist research paradigm to conduct and analyze a qualitative study.20 

Focus groups served our research aim, as they were especially adapted to provide an enhanced 

understanding of professional practice through a collective exploration of the research topic.21 

Group interviews were followed by individual interviews, to provide an in-depth exploration 

of individual responses and personal perspectives. Three researchers coded the verbatims, 

through a collaborative and reflective approach to develop a nuanced interpretation of the 

data, while seeking consensus. Data were sequentially analyzed and interpreted after each 

interview. All research team members were senior medical teachers, graduated in medical 

education with experience in qualitative research, and were also practicing as physicians, 

either as internal medicine specialists (N.B., A.L., P.P.), rheumatologist (F.R.) or 

intensive care specialists (Y.L.).  

Conceptual framework 

In order to describe the various dimensions of uncertainty in residents, we employed Hillen’s 

uncertainty tolerance conceptual framework.22 In this model derived from a conceptual 

analysis of existing measures of uncertainty in healthcare professionals, uncertainty tolerance 

is viewed as an overarching concept, encompassing the perception of uncertainty sources, 

individual responses, and moderating factors. Uncertainty sources include ambiguity (i.e. the 

lack of reliability, credibility, or adequacy of information), complexity (i.e. characteristics of 

information that limit understanding), or probability (i.e. randomness or indeterminacy of 

future outcomes). Uncertainty responses include three core domains: emotional, cognitive, 

and behavioral responses, the latter involving the strategies that are implemented to manage 

uncertainty. Moderators correspond to the various individual or situational characteristics, 

influencing uncertainty perception or response to uncertainty. This model fits our research 
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objective by distinguishing the specific influence of the different domains of uncertainty 

tolerance on residents’ overall experience. 

Setting  

In France, after six years of medical school, graduates undergo a three to five-year residency 

training program, culminating in their certification as medical specialists. Residents are 

initially considered as junior doctors, transitioning to senior residents in their final training 

years. During all residency, trainees are officially qualified to prescribe medications and are 

tasked with acquiring practical experience on the field, gradually acquiring more 

responsibilities in patient care with increasing autonomy. 

Population and sampling 

Residents from five French academic hospitals (Rennes, Nantes, Angers, Reims and 

Strasbourg University Hospital) were recruited by email. Residents’ mailing lists were 

provided by their local academic coordinator. Enrollment decisions were based on an a priori 

purposive sampling framework ensuring diversity in terms of years of training, academic 

hospital affiliation, and medical discipline to embrace residents’ uncertainty experience, 

through data enrichment. Recruitment and data collection continued until thematic sufficiency 

was achieved. Participants did not receive any compensation. This study received Approval 

from Rennes University Hospital Ethics Committee.  

Data collection 

We conducted virtual focus groups and individual semi-structured interviews, between 

January 2022 and December 2023. Focus groups included residents from diverse participating 

institutions and with various professional experiences, aiming to enrich the data by capturing 
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the influence of their diverse backgrounds as they shared their stories. After completing the 

focus groups, we enrolled additional participants to conduct individual interviews. This step: 

i) ensured that data sufficiency was reached, addressing the potential limitations of 

participants collectively sharing their stories, and ii) provided an in-depth analysis of new 

themes identified during the focus groups. 

Focus groups and individual interviews were facilitated by one investigator (A.L/N.B.) with 

two co-facilitators (N.B., Y.L., F.R). Participants were asked to recall a situation of clinical 

uncertainty they personally experienced during their residency. Using a structured interview 

guide, participants were asked open-ended questions to make them reflect on the source of 

their uncertainty, their reactions, and the decisions they made to manage the situation. The 

guide was developed jointly by the research team, tested in a pilot focus group session with 

trainees and adjusted accordingly.   

We conducted online focus groups because of pandemic restrictions and due to the 

multicenter design of the study.23 Interviews were recorded online using GoogleMeet® 

software with privacy and security standards designed to ensure the confidentiality of 

protected health information. Individual interviews were conducted face-to-face and audio-

recorded. Recordings were transcribed verbatim, anonymized and checked for accuracy. 

Focus group guide and participants’ quotations were translated into English for illustrating 

purposes.    

Analysis  

Transcripts were analyzed using template analysis, a stepwise type of thematic analysis.24 

Template analysis is based on successive versions of an evolving coding template consisting 

of hierarchically structured themes, which are continuously modified as the analysis 



Accepted manuscript

9 

 

progresses. This method fit our objectives, as it allowed the emergence of new themes from 

the data, while building on Hillen’s theoretical foundation.25   

As a first step, the research team developed a preliminary template based on Hillen's 

theoretical framework. Five codes were selected a priori from Hillen's themes:  a) sources, b) 

moderators, and c) cognitive, d) emotional, e) behavioral responses. Each transcript was 

sequentially analyzed following each interview, by two independent coders (A.L., N.B).  

Transcripts were sequentially analyzed following each focus group and individual interview. 

Discussion rounds were held after the analysis of each transcript, to revise and enrich the 

analysis template. New themes could be created by merging and refining codes, to accurately 

reflect the whole content of the transcripts. The final template was reviewed and discussed 

within the whole research team, and NB checked-back the entire dataset to ensure that the 

final templatge adequately reflected the entire verbatim content.   

RESULTS 

We interviewed 20 residents, 15 in the three focus groups, each comprising four to six 

participants, and 5 during additional individual interviews, each lasting 60 to 90 minutes. 

Demographics of the participants are shown in Table 1. Residents’ specialties included 

Internal Medicine (n=5), Pediatrics (n=3), Intensive Care Medicine (n=2), Emergency 

Medicine, Nephrology, Geriatric Medicine, Dermatology, Gastroenterology, Oncology, 

Rheumatology, Cardiology, Medical Gynecology, and Psychiatry (n=1 each). 

We identified three major themes of uncertainty derived from Hillen’s framework. These 

themes describe how residents' encounters with clinical uncertainty led to diverse individual 

responses and how various situational and individual factors influenced their perceptions and 
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responses to uncertainty. We also identified new subthemes, highlighting the specificities of 

residents’ experience of clinical uncertainty. Definitions of themes and subthemes are 

provided in Appendice. The interrelations between themes and subthemes are presented in a 

conceptual map (Figure 1).  

Uncertain situations: the conflict between a technical, scientific, and humanistic view of 

medicine 

Residents identified the ambiguity resulting from the conflict between science (“what is 

technically possible?”) and humanism (“what would be best for this patient?”) as a major 

source of uncertainty. They described these personal dilemmas as being rooted in moral and 

ethical concerns, encompassing decisions about the level of active care and end-of-life 

situations. 

“I spent the first three months of my residency with a lot of COVID-19 infections and many 

elderly people, and we knew they would not be admitted in ICU (…) And one time, (…) I 

ended up with a mentor, who was reluctant to “let patients go” when they were at their very 

end, to withdraw oxygen support (…) then I ended up all alone, a Friday evening at 

6.30pm  discussing with the nursing team, not knowing what to do…”   

Residents also described how they embraced a humanist approach, seeking the best way to 

disclose their own uncertainties while considering the specific cultures, beliefs, and concerns 

of their patients and their families. These situations were therefore filled with a complexity 

resulting in an uncertainty considered many residents viewed as “irreducible”. 

“There was (…) doubt in the way of saying things about uncertainty itself, especially when we 

don't exactly know who we are talking to: “Do these parents have good comprehension 
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skills?” I mean… should we use medical terms? or use lay terms? What we would like to 

know, actually, is: “which message got through in the end”?”  

Approaching Medicine from a scientific perspective also induced uncertainty as some 

residents reported procedural issues that challenged the limits of their skills, demanding quick 

adaptation to the situation within a constrained timeframe.  

“Very recently, I had a patient with advanced esophageal cancer. I needed to insert a gastric 

tube for nutritional support, but I couldn't manage it; I couldn't see anything (...) his stomach 

was full of residues. I was afraid he might inhale (…). Maybe I should have opted for a 

radiologically inserted gastrostomy, but it's the same – it requires a guide (…) We always 

think that someone more experienced would handle the situation better.” 

Accordingly, technical procedures challenged residents as they continually reassessed their 

chances of success and anticipated potential patient outcomes throughout the procedure, 

making of probability a significant source of uncertainty. 

 

The multifaceted reactions to uncertainty: cognitive, emotional, and behavioral 

responses  

Cognitive responses. 

Some residents reported positive-valence responses arousing from a cognitive appraisal of 

uncertainty as beneficial for decision-making:  

“It's not necessarily a bad thing to doubt your diagnosis and treatment; on the contrary, it 

helps you to avoid persisting in mistakes or going down the wrong path…” 
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Yet, accepting uncertainty was rarely reported, as residents largely described doubts or 

aversion as the prominent cognitive response to uncertainty:  

“For me, it is very unpleasant to be in uncertain situations. I try to avoid them as much as 

possible.”  

Emotional responses. 

Emotional responses were depicted as a continuum aligned with the valence of cognitive 

appraisal. Hence, residents largely reported reactions such as panic, sadness, guilt, or anger, 

inducing a state of discomfort closely linked to anxiety or stress. Several residents even 

reported a feeling of incompetence, arising from their self-perception of ignorance:   

“It was also frustration that came to me, thinking: "I feel incompetent, I don’t feel up to the 

task..." and it made me angry at myself, telling myself "I should know this, it should be 

obvious to me..." 

Although most emotional reactions were described as negative in valence, some participants 

identified uncertain situations as an opportunity to develop their skills:  

“We're always satisfied when everything's straightforward... but when it comes to the doubts 

I've had, in the end I've learned a lot... so situations of uncertainty aren't necessarily a bad 

thing” 

Behavioral responses. 

All residents were primarily seeking to reduce their uncertainty, by collecting additional data 

including new diagnostic tests, literature search, or solicitation of their supervisors. They also 
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described how they largely rely on pattern recognition for making decisions, attempting to 

link the situation to similar past experiences:  

“In fact, we also manage uncertainty using analogy:  we have seen someone acting like this in 

such a situation, and we realize that this reaction is the most appropriate one, and try to 

reproduce it.”  

In some situation, residents reported an “irreducible uncertainty”.11 In these situations, a few 

residents described a shift in their management strategies, adapting to situations by adjusting 

their expectations and priorities: 

“From the moment we accept that there will be uncertainty (…) we feel more comfortable in 

decision-making (…) In most cases, there is not only one choice being all good and another 

one being all wrong; it is all about being ready to take the decision we believe to be the best 

at that time, in this situation.”   

Delayed response to uncertainty.  

Residents described developing their skills after the action, while reflecting on their uncertain 

experience. Such a delayed response was reported by almost all participants, and was thus 

identified as a key new theme of their uncertainty experience. This delayed response 

encompassed both emotional, and behavioral reactions, which aroused or extended beyond the 

initial clinical situation:    

“I was mad at myself... The next days, I dissected the case again and again, to find out what I 

could have done, what I had missed… in retrospect, I realized that "this is how it is, I did 

what needed to be done, there were things that I couldn't know at that time (…)”. For me, 

doing this was very tranquilizing.”  
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Looking back on uncertain situations also enabled residents to mitigate their aversive delayed 

emotions: 

“Regarding ethical discussions, I realized that things were not as clearly defined as they 

seemed after all. So, now when I have a patient with a similar profile, I anticipate and discuss 

it with my supervisor before he leaves, and I ask him "if the situation were to change, how far 

should we go ?"”  Accordingly, delayed responses were closely linked to residents reflecting 

on their actions to develop experiential learnings, including forward planning skills.  

Moderators of uncertainty experience: how situational and individual characteristics 

influenced residents’ experience with uncertainty. 

According to Hillen, moderators of uncertainty tolerance referred to factors influencing either 

the perception, or the responses, to uncertainty.22 We identified two strong moderators of 

residents’ experience with clinical uncertainty, which were the responsibilities they assumed 

in their situation, and their past clinical experience.  

Responsibilities and supervisory guidance.  

Residents reported how assuming responsibilities affected their perception of uncertainty, as 

exemplified by this participant: “In a lot of situations we are the decision-makers, and we are 

at the forefront of responsibility”. 

Some residents reported situations in which their supervisors deliberately entrusted them to 

manage a patient:  

“I was a bit anxious... and then, (…) I managed to find the proper dosage of anesthetics, and 

then once everything was under control, I called my supervisor and told him "it's ok"(…) in 

the end, I didn’t get back home thinking “I was so bad!” ”  
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Residents noted that lack of support, especially during night shifts and emergencies, worsened 

their experience of uncertainty. Supervisors being "on call" but not on site led to feelings of 

loneliness and pressure to make immediate decisions without immediate guidance. In these 

situations, residents illustrated how time pressure increased their perception of responsibility, 

leading to additional stress. 

“Past a certain hour, when our supervisor is not necessarily available, we have to make 

decisions as residents that are clearly beyond our limits (…) sometimes it has major 

consequences, and it is when uncertainty is the most difficult to live with.”  

Discussing their responsibilities, residents described difficulties in identifying their roles and 

boundaries, affecting both themselves and the nursing team: 

“I was on call, and after 72 hours we normally start rewarming the child. And the nurse said 

to me "the parents want to see you"(…) and it was my first uncertainty: “should I go to see 

the parents? Isn’t it up to the attending to talk to the parents?”  

Clinical experience.  

Prior experience was a major moderator of uncertainty experience, as residents widely used 

pattern recognition to manage uncertainty and make decisions.26,27 The first weeks of 

residency were therefore constantly filled with uncertainty:  

“Well, uncertainty was a little bit every day, every day of my first three weeks, I think. Well…I 

couldn't do anything… everything was a discovery, and I couldn't do anything without my 

supervisors.”  

Conversely, some participants described how their experience of uncertainty shifted, as they 

gained experience:   
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“As time went by, I proved to myself that I could handle these situations. I've gradually come 

to understand that there isn't necessarily just one single answer to a problem, that someone 

else might have done things differently from me, but that doesn't mean I made the wrong 

decision.” 

DISCUSSION 

Hillen’s framework adequately captured residents’ experience of uncertainty when 

considering sources, responses, and moderators of uncertainty. Our key findings underscore 

the diverse sources of uncertainty that residents encounter in their clinical practice and 

illustrate how their clinical experience and their responsibilities shape uncertainty experience. 

In our study, reflection emerges as a crucial theme, aiding residents in transforming uncertain 

situations into valuable experiential learning, thereby influencing their overall experience with 

uncertainty.  

Our study extends the findings to the population of medical residents of a previous work 

which identified managing treatments, ethical dilemmas, and procedural skills, as major 

sources of clinical uncertainty in pregraduates.28 As residents gain experience, they are 

progressively entrusted with communicating with patients and relatives, including disclosing 

their own uncertainty. As participants report that communicating their own uncertainties is 

one of the most frequent and irreducible sources of uncertainty, it underscores the need for 

specialized training in sharing information, including uncertainties, with patients and their 

families.29,30 Implementing communication-focused trainings such as simulation-based 

trainings including role-play, in the pregraduate curriculum, and promoting trainees’ exposure 

to communicational tasks in their clinical environments, could serve this 

objective.31,32  Moreover, equipping residents with collaborative communication methods 
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such as the 'ask, tell, ask' plan could help them alleviate discomfort arising from uncertainty 

by assessing their patients’ knowledge and understanding of the situation.33 

In line with previous work, discomfort experienced in uncertain situations lead 

residents to primarily reduce their uncertainty.34 Conversely, residents described how they 

struggled when “mastering knowledge” 35 did not allow them to reduce uncertainty. Yet in 

these situations participants rarely discussed strategies aiming at mitigating their aversive 

psychological responses to irreducible uncertainty.36 The limited coping strategies expressed 

by residents highlight their inadequate resources to manage uncertainty, fostering anxiety and 

stress. As a result, uncertainty situations confronted residents to the boundaries of their 

knowledge and skills, encouraging them to develop learning from their clinical experience.37 

Learning from experience was closely linked to reflection according to NGuyen's definition, 

as residents sought to adopt a critical iterative and exploratory analysis of their actions to 

improve their response.38 While reflecting upon their actions, residents also reported learning 

from cross-checking their decisions against what their supervisor would have done in similar 

situations, or against existing data from the literature or guidelines.  Ilgen et al found that real-

time cross-checking promoted trainees’ comfort with uncertainty.9 Our findings highlight that 

reflecting and cross-checking after the action is also crucial for residents to learn from their 

experience, increasing their self-confidence to manage future situations of uncertainty.  

To reduce their uncertainty, residents primarily rely on their clinical experience, which serves 

as a crucial moderator of their uncertainty experience. They describe using recognition-

primed model for decision-making, similar to more experienced practitioners, aiming to make 

quick and effective decisions based on experience according to the theory-based cues.39-41 

Prior experience thus provides residents with comfort when confronted with uncertainty, 

shifting their responses from avoidance or stress, to acknowledgment of uncertainty. Such 
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approach is in accordance with the naturalistic decision-making theory, in which clinicians 

rely on their accrued experience to engage into forward planning through mental simulation, 

enabling them to anticipate the potential various outcomes.42 Anderson et al have proposed 

mental simulation as the critical mechanistic link between uncertainty and emotional 

response.43 Thus, naturalistic decision-making is a relevant approach to elicit the way past 

clinical experience influences the various domains of response to uncertainty.  

As they gain experience, residents endorse increasing responsibilities, which were identified 

as a key moderator of their experience with uncertainty. This was best encapsulated by a 

participant: “In any case, without responsibility there is no uncertainty!”. Entrusting residents 

with an appropriate level of responsibilities while defining the appropriate degree of guidance 

offers residents strong opportunities to build on their skills, while increasing their perception 

of self-efficacy and finally developing additional resources to cope with uncertainty. 

Entrustment was thus found as a central moderator of uncertainty, enabling residents to safely 

extend their proximal zone of development while navigating uncertain situations, in 

accordance with the “supported independence” as previously described.10 Conversely, lacking 

support from supervisors was found detrimental on residents’ ability to manage 

uncertainty.10 In our work, insufficient support induced a feeling of loneliness, closely related 

to stress, i.e. a cognitive (aversion) and emotional (fear, uneasiness) response that could 

explain the “state of discomfort” reported in previous studies.44-46 Night shifts were therefore 

a critical point of discussion, as they required residents to manage severely ill patients with 

minimal support, leading to an intensified sense of responsibility. Residents also mentioned 

situations of “ambiguous responsibility”, where they were unsure of how much independence 

and autonomy their supervisors, or the nursing team, expected from them. Previous studies 

highlighted how role ambiguity resulted in negative cognitive responses to uncertainty among 

healthcare providers, thereby increasing the risk of ineffective response to the uncertainty they 
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face.47 Importantly, as trainees often struggle to recognize their own limitations,8,48,49 unclear 

boundaries regarding autonomy may promote decision-making that exceeds their competence. 

Such situations can compromise patient safety with impact on residents’ well-being, 

making physicians the “second victims in medical errors”.50 Teaching strategies guided by the 

entrustable professional activities framework could help clarify residents' evolving roles and 

enhance their uncertainty management through structured learning with supervisors.51 This 

empowerment would enable residents to safely expand their autonomy while navigating 

complex clinical situations, thereby improving their experience with uncertainty.52 

Limitations  

Our objective through focus group interviews was to enhance the study data by leveraging 

group dynamics and gaining additional insights from participant interactions. However, focus 

group interviews can present limitations when discussing stigmatizing topics in front of other 

participants. These limitations are influenced by various biases, notably social desirability 

bias, where participants may feel pressured to conform to interviewer expectations, and fear 

of judgment. To address these issues, we created a supportive, non-judgmental environment 

using skilled facilitation to elicit diverse perspectives. We balanced group samples by 

residents' experience levels. To mitigate desirability bias, none of the investigators were 

engaged in teaching or assessing participants during the study period. Group interviews 

fostered lively discussions among participants, yielding rich insights into clinical uncertainty 

as residents openly shared personal situations or emotions. Individual interviews with 

additional participants were conducted to provide additional data through in-depth 

explorations of the key themes identified in the focus groups, thus enriching the study data.  

Our results are based on data from both focus groups and individual interviews. Despite 

concerns about interview settings affecting responses, sequential verbatim analysis showed 
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that main themes remained consistent, with individual interviews adding only subthemes. 

Thus, variations in settings did not compromise our study's interpretation. We did not explore 

correlations between medical specialty and uncertainty due to sample size limitations and 

different study objectives. However, the variety of situations in residents' specialties likely 

affects their experience of uncertainty. Further research is needed to explore how situational 

characteristics influence uncertainty, enhancing trainees' perception by identifying 

contributing factors in clinical settings. 

CONCLUSION

Managing treatments, making ethical decisions, and communicating uncertainty, are the major 

sources of uncertainty in residents. Residents' experience with uncertainty is shaped by their 

limited clinical experience and the growing responsibilities they assume during their training. 

Scaffolding their responsibilities and clearly defining their roles are crucial to improve their 

comfort with uncertainty. Residents' experience with uncertainty extends beyond immediate 

actions to include delayed emotional reactions and reflective practices. Therefore, effective 

supervision and debriefing are crucial, as they help manage the emotional consequences of 

uncertainty and foster learning from these situations. Future ethnographic research in 

workplace settings is needed to further explore how situational characteristics shape residents' 

perceptions and navigation of clinical uncertainty. 
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Figure legend:  

Figure 1. Integrative framework of clinical uncertainty experience in residents. 

In this model, uncertainty arises from a source of uncertainty that occurs when facing a 

medical issue. The subsequent individual responses to uncertainty are captured into three 

domains, which are cognitive, emotional and behavioral responses. The delayed response was 

mainly related to reflection, fostering experiential learnings, thus ameliorating subsequent 

experience of uncertainty. Learnings from reflection varied among participants and 

stituations; the dashed arrow indicates the links between reflection and learning, underscoring 

the need to explore individual and situational characteristics that facilitates experiential 

learning . Our framework, designed iteratively, depicts bidirectional connections among core 

elements, demonstrating how past experiences influence future situations. 
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Table 1. Participant characteristics 

Gender n=20 

Female 9 

Male 11 

Study year/post graduate year 

6/1 4 

7-9/2-4 11 

10/5 5 

Average age (years) 27.3 

Medical specialty 

Internal medicine 5 

Others 15 

Appendice: Proposed definitions of themes and sub-themes identified as part of clinical uncertainty 

experience in medical residents. The newly identified themes and subthemes in this work, which 

complement Hillen's framework, are in bold. 

Domain Themes Definitions Sub-themes Definitions 

1.Situation of

uncertainty

1.1. Issue 

Nature of the outcomes 

representing the object of 

uncertainty 

1.1.1. Diagnosis 

The specific identity of the clinical problem at 

hand 

1.1.2. Prognosis To predict the evolution of the clinical issue. 

1.1.3. Treatment 

What should be done to cure or manage a 

medical problem 

1.1.4. Communicating 

Sharing medical information with patients, 

relatives, or caregivers, in an adequate 

manner. 
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1.1.5. Moral/Ethics 

Medical issues involving moral principles that 

govern a person’s behavior and decisions. 

1.2. Stimulus 

Sources of 

uncertainty/nature of 

ignorance 

1.2.1. Probability 

Inability to predict what will happen next due 

to randomness, or indeterminacy of future 

outcomes 

1.2.2. Ambiguity 

Inability to comprehend a phenomenon due to 

a lack of reliability, credibility, or adequacy 

of information 

1.2.3. Complexity 

Inability to comprehend a phenomenon 

because of the multiplicity of its component 

characteristics, causal determinacy or effects, 

intractability or interdependence. 

2.Responses 

2.1. Cognitive 

response 

The variety of appraisals, of 

the subjective perception 

and interpretation of 

uncertainty. 

2.1.1. Doubt 

A state of indecision or hesitancy with respect 

to accepting or rejecting given proposals. 

2.1.2. Aversion 

Indicating dislike for a stimulus, usually 

accompanied by avoidance of the 

objectionable stimulus 

2.1.3. Acknowledgement 

The recognition and awareness of self-

uncertainty 

2.2. Emotional 

response and 

feelings 

 

An emotion is an inferred 

complex sequence of 

reactions to a stimulus, and 

includes subjective 

evaluations and changes, 

autonomic and neural 

arousal, and behaviors. 

2.2.1. Fear/panic An unpleasant often strong emotion caused by 

anticipation or awareness of danger 

2.2.2. Sadness An emotional state of unhappiness, usually 

aroused by the loss of something that is highly 

valued 

2.2.3. Guilt A self-conscious emotion that involves 

negative evaluations of the self, feelings of 

distress, and feelings of failure 

2.2.4. Anger/irritation A strong feeling of annoyance, displeasure, or 

hostility 

2.2.5. Discomfort A feeling of unease or awkwardness 
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2.2.6. Loneliness  A distressing feeling that accompanies the 

perception that one's social needs are not 

being met by one's social relationships 

2.2.7. Frustration An emotion which arises from the perceived 

resistance to the fulfillment of an 

individual's will or goal 

2.2.8. Satisfaction An emotional state drawn from being at ease 

in one's situation, body and mind. 

2.3. Behavioral 

response 

The action, reaction, or 

functioning of a system, 

under specified 

circumstances. 

 

2.3.1. Information 

seeking 

Decreasing the level of one’s uncertainty 

through the collection of additional 

information 

2.3.2. Resisting 

uncertainty 

Strategies aiming at resisting the negative 

psychological effects of uncertainty 

2.3.3. Relating with 

others 

Activities directed toward interpersonal 

interactions 

2.4. Reflection 

The process of engaging the 

self in attentive, critical, 

exploratory and iterative 

interactions with one’s 

thoughts and actions, and 

their underlying conceptual 

frame, with a view to 

changing them and a view 

on the change itself 

2.4.1. Experiential 

learnings 

Situations where experience is initially 

apprehended at the level of impressions, thus 

requiring a further period of reflective 

thinking before it is either assimilated into 

existing schemes of experience or induces 

those schemes to change in order to 

accommodate it 

3.Moderators 

of 

uncertainty 

experience 

3.1. Assuming 

responsibilities 

 

Residents feeling that they 

are responsible for their 

patients’ care and safety 

3.1.1. Decision making 

and responsibilities in 

early medical career 

Taking responsibilities to decide while being a 

medical resident. 

3.1.2. Interacting with 

supervisor 

Seeking for supervisor’s guidance to deal with 

complex situations 

3.1.3. Emergency 

The need for taking an immediate decision or 

action due to medical emergency/acute life-

threatening issue. 
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3.1.4. Loneliness 

Student being alone, in the absence of 

supervisor or peer-students 

3.2. Referring to 

prior experience 

 

Residents seeking to match 

the situation at hand with a 

previously encountered one 

3.2.1. Pattern-

recognition 

Making decision by matching the situational 

cues with a known pattern. The patterns 

highlight the most relevant cues, provide 

expectancies, identify plausible goals, and 

suggest typical types of reactions in that type 

of situation. 
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Figure 1. Integrative framework of clinical uncertainty experience in residents. 
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Table 1. Participant characteristics 

Gender n=20 

Female 9 

Male 11 

Study year/post graduate year  

6/1 4 

7-9/2-4 11 

10/5 5 

Average age (years) 27.3 

Medical specialty  

Internal medicine 5 

Others 15 
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