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Abstract

Background: Medical uncertainty is inherently related to the practice of the physician and generally affects his or
her patient care, job satisfaction, continuing education, as well as the overall goals of the health care system. In this
paper, some new types of uncertainty, which extend existing typologies, are identified and the contexts and strategies
to deal with them are studied.

Methods: We carried out a mixed-methods study, consisting of a qualitative and a quantitative phase. For the
qualitative study, 128 residents reported critical incidents in their clinical practice and described how they coped
with the uncertainty in the situation. Each critical incident was analyzed and the most salient situations, 45 in total,
were retained. In the quantitative phase, a distinct group of 120 medical residents indicated for each of these situations
whether they have been involved in the described situations and, if so, which coping strategy they applied. The analysis
examines the relation between characteristics of the situation and the coping strategies.

Results: From the qualitative study, a new typology of uncertainty was derived which distinguishes between technical,
conceptual, communicational, systemic, and ethical uncertainty. The quantitative analysis showed that, independently of
the type of uncertainty, critical incidents are most frequently resolved by consulting senior physicians (49 % overall),
which underscores the importance of the hierarchical relationships in the hospital. The insights gained by this study are
combined into an integrative model of uncertainty in medical residencies, which combines the type and perceived level
of uncertainty, the strategies employed to deal with it, and context elements such as the actors present in the situation.
The model considers the final resolution at each of three levels: the patient, the health system, and the physician’s
personal level.

Conclusions: This study gives insight into how medical residents make decisions under different types of uncertainty,
giving account of the context in which the interactions take place and of the strategies used to resolve the incidents.
These insights may guide the development of organizational policies that reduce uncertainty and stress in residents
during their clinical training.
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Background

Traditionally and from an outer perspective, it is
commonly believed that physicians manage any clinical
situation without doubts; however, everyday medical
decisions are typically made under conditions of uncer-
tainty. This is particularly the case for resident physi-
cians, as they often operate under circumstances they
are not yet familiar with and the skills required for an
effective response to uncertainty are extremely broad
and not well-defined [1]. As a result, residents may experi-
ence fear of causing errors, anxiety, stress, frustration, and
insecurity. During his or her training, the physician tends
to develop personal strategies that take the health and
safety of the patient into account and which, in turn, affect
his or her education and personal satisfaction, together
with the goals at the institutional level [2-6].

Table 1 Characteristics of previous uncertainty models

Page 2 of 11

Uncertainty is not unique to the field of medicine, it is
also found in other disciplines such as economics, physics,
education, and psychology. Morin [7] argues that know-
ledge is an uncertain adventure that permanently entails
the risk of error, so that uncertainty is inherent in the
cognitive act. In the medical field, some authors have
proposed classifications of uncertainty (Table 1). In 1979,
Light [8] considered five areas where medical students
experience uncertainty: expectations of the professor, ad-
equacy of knowledge, appropriate diagnosis, effective treat-
ment, and patient satisfaction. Note that Light’s framework
includes clinical reasoning when considering diagnosis and
treatment. On the other hand, Beresford [9] explicitly con-
sidered uncertainty in a clinical context and distinguished
three types: technical (i.e., lack of knowledge to understand
the situation), conceptual (lack of skills to put acquired

Author Nature of the study Classification

Categories of uncertainty

Comments

Five areas where
medical students
experience uncertainty

Based on clinical
reasoning

Light (1979) [8]

Beresford (1991) [9] Based on empirical
observation and

interviews

Three types of uncertainty

Based on critical
incident interviews

Farnan et al. (2008) [10] Six categories derived
from Beresford's three

types

Han et al. 2011) [11] Based on a Taxonomic structure of
conceptual uncertainty in three
framework dimensions

Expectations of the professor
Adequacy of knowledge
Appropriate diagnosis
Effective treatment

Patient satisfaction

Technical: lack of knowledge to
understand the situation

Conceptual: lack of skills to put
acquired knowledge in practice

Personal: unknown expectations and
difficult communication regarding
another person

Procedural skills
Knowledge of indications
Care transitions

Diagnostic decision making
Management conflict

Goals of care
The source of uncertainty

The substantive issue that gives
rise to the uncertainty

The locus of uncertainty

Includes clinical reasoning when
considering diagnosis and treatment

Uncertainty shapes medical decision
making, which affects the ethical
and professional commitment

of the physicians

The ethical dimension is situated
within the person, rather than in the
ambiguity of the situation

The model is based on the trajectory
followed by medical residents and
specifies an ordered series of

coping strategies

The source of uncertainty:
As a probability

As ambiguity

Due to complexity

Substantive issues of uncertainty
are broadly categorized in:
Scientific

Practical

Personal

The locus takes into account whether
the uncertainty is situated in:

Patient

Clinician
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knowledge in practice), and personal (unknown expectations
and difficult communication regarding another person). In
his model, uncertainty (among other elements) shapes med-
ical decision making, which in turn affects the ethical and
professional commitment of the physicians. Importantly, his
view implies that the ethical dimension is situated within
the person, rather than in the ambiguity of the situation.

In 2008, Farnan et al. [10] interviewed 42 medical resi-
dents from the general medicine service at the University
of Chicago. Based upon the 18 critical incidents derived
from these interviews, they qualified the domains in
Beresford’s model by relating uncertainty to the following
six categories: procedural skills and knowledge of indica-
tions (technical uncertainty by Beresford); care transitions,
diagnostic decision making and management conflict
(conceptual) and goals of care (personal). These authors
further pointed to the strong hierarchical relations that
typically exist among the health professionals in the
hospital when they outlined the trajectory followed by
medical residents when coping with medical uncertainty.
This trajectory specifies an ordered series of coping strat-
egies, which starts with the resident going back to the lit-
erature, continues with consulting peers, senior residents,
a specialty fellow, and, as a last resort, the attending phys-
ician. If this process takes too long—the authors argue—it
might result in delays of indicated care and, as such, nega-
tively affect to the patient.

More recently, Han et al. [11] proposed a taxonomic
structure of uncertainty in health care, which reconsiders
the concept along three dimensions: (a) the source of un-
certainty, (b) the substantive issue that gives rise to the un-
certainty, and (c) the locus of uncertainty. With respect to
the source, they distinguish between uncertainty as a prob-
ability (in particular, as probabilities are strictly between 0
and 1, they encompass uncertainty about the event), uncer-
tainty as ambiguity (which can be understood as a lack of
precision about the probability of an event), and uncer-
tainty due to complexity (which refers, for example, to the
probability of events being conditional on a large set of
often unknown factors). Substantive issues are broadly cate-
gorized in scientific uncertainty (about diagnosis, prognosis,
causality, treatment, etc.), practical uncertainty (associated
with the system and process of care), and personal uncer-
tainty (i.e., how the uncertainty affects the relations of the
individual with other individuals and the system, one’s own
values, etc.). Finally, the locus takes into account whether
the uncertainty is situated in the patient and/or in the clin-
ician. Contrary to Beresford [9] and Farnan et al. [10], Han
et al. did not derive their taxonomy from empirical data,
but they rather proposed a conceptual framework that
proves useful to classify uncertainty situations encountered
in clinical practice.

Instruments have been developed to evaluate uncer-
tainty in different contexts. For example, Gerrity et al. [12]
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and Allison et al. [13] developed questionnaires to explore
the attitudes of physicians to uncertainty. Greco and
Roger [14] and Carleton et al. [15] proposed tools for the
broader population in order to quantify intolerance to
uncertainty. Importantly, none of the previous studies
explicitly considered coping strategies used to resolve or
diminish medical uncertainty.

The aim of this study is threefold: First, a typology of un-
certainty is presented that extends the typology of Beresford
[9]. Second, we identify strategies implemented by medical
residents in regard to uncertainty in clinical practice; the
latter is important as it may affect the process of situated
learning [16] by improving the logistics of the educational
system and by an increase of professional satisfaction in
resident physicians. Third, the relation between types of un-
certainty and coping strategies is examined and discussed.

Methods

We used a mixed-methods approach for the current study.
In the first phase, we applied a qualitative methodology to
identify coping strategies applied by medical residents to
deal with critical incidents and to develop a questionnaire
to measure these strategies in typical uncertainty situations.
In the second phase, the new questionnaire was applied
and analyzed using quantitative methods.

Qualitative phase

Sample

The sample consisted of residents who were enrolled,
from March 2012 to February 2013, in the Unified
Medical Specialties Program of the Faculty of Medicine at
the National Autonomous University of Mexico (UNAM)
and who received their education in either a private or
a public hospital at Mexico City. Both hospitals were
selected for convenience, because of the facilities they
offered and the large number of engaged residents (across
all specialties, 139 in the private and 547 in the public
hospital). They differed strongly with respect to the mater-
ial resources they have available (e.g., specific drugs, blood
bank supplies, and certain specialized equipment are more
frequently available in the private hospital). Within each
hospital, residents were selected from the specialties of
Internal Medicine, Obstetrics and Gynecology, Surgery,
and Pediatrics (the latter in the public hospital only, as
Pediatrics was not available as a specialty in the private
hospital). The selected specialties generally have large
numbers of registered residents and are considered repre-
sentative across all medical and surgical specialties. In
total, 259 residents eligible for participation were invited
to take part in the study; 159 (61 %) effectively partici-
pated. However, 31 were excluded as their reports did not
provide any useful information (because the residents
typed random characters or comments unrelated to the
topic into the response box or because they did not
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provide any answer at all). As a result, the reports of 128
residents were included in the qualitative analyses (64 %
were affiliated with the public hospital and 36 % with the
private hospital). Summary statistics for this sample are
provided in Table 2. Note that the higher percentage of
females in the second sample is due to the larger number
of female residents in Family Medicine.

Technique for data collection: The critical incident

The information in the qualitative phase was collected
through the technique of critical incidents. This is generally
considered a resource that involves collecting detailed re-
ports of instances or episodes in which a person does some-
thing especially effective or ineffective in order to achieve
some goal [17]. Chell and Pittaway [18], for example, de-
fined the critical incident as a qualitative interview proced-
ure in order to understand an episode from the perspective
of the individual who experienced it, taking into account
cognitive, affective and behavioral elements. In the same
vein, Soler [19] defined critical incidents as reports of intro-
spection, that is, messages that the subject emits about his/
her own behavior and experience. In the present study, the
critical incidents allowed us to derive typical situations from
the experiences of residents and relate them with the re-
ported strategies used to cope with uncertainty.

Instrument

Participants were asked (a) to respond nine questions on
personal and academic data (including year of residency,
hospital location, medical specialty, sex, marital status, age,
school of origin, and average score on the Mexican
national entrance exam to resident education) and (b) to
narrate an unexpected event in the last month of his/her
medical practice that caused them uncertainty to deal with.
With respect to the latter, the residents were asked to be
specific about where, when, and how the event happened;
whether or not someone else was present or help was

Table 2 Descriptive statistics for the demographic variables

Qualitative phase  Quantitative phase

(n=128) (n=120)

Year of residence 1 36 % (46) 45 % (54)
2 25 % (32) 27.5 % (33)
3 21 % (27) 27.5 % (33)
4 18 % (23)

Gender Male 48 % (61) 28 % (33)
Female 52 % (67) 72 % (86)

Age <= 26 30 9% (39) 26 % (31)
27 - 29 59 % (75) 51 % (61)
30-32  10% (13) 18 % (22)
>= 33 1% (1) 2% (2)
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looked for; the actions (taken by others or by themselves)
they considered correct or incorrect and why (particularly
whether or not the actions were according to the rules);
the obstacles they encountered; the reasons why the event
caused uncertainty (i.e, why they did not know how to
deal with the problem); the patient’s condition and whether
or not his or her safety was in jeopardy; the lessons learned
from the incident and whether they were satisfied with
their performance. Finally, two additional questions about
the unexpected event were asked: the degree of uncertainty
and the degree of stress it generated. Responses on the lat-
ter questions followed a Likert-type format, ranging from 1
(low) to 5 (very high). Although the survey allowed for the
possibility to narrate a second critical incident, only one
resident effectively did so. Hence, a total of 129 critical
incidents were reported and analyzed.

Procedure

All residents eligible for participation received an e-mail
with an invitation to respond to the questionnaire.
The e-mail contained a hyperlink to a webpage and
details on, amongst others, the time period that it
would be active. The open source program LimeSurvey®
1.91 (https://www.limesurvey.org/en/) was used to collect
the residents’ responses.

Analysis

For each critical incident, a document was derived that
presented all information provided by the resident in a
systematic way. As a first step in the analysis, five critical
incidents were randomly selected and jointly revised by
three raters (LH, TV, SG) to standardize the analytical
procedure. In order to check the consistency among the
three raters, five other critical incidents were selected and
independently analyzed and the resulting classification
was compared. Next, the 119 remaining critical incident
reports were equally distributed among the three raters
for further processing.

The procedure applied to each critical incident implied
classifications according to type, to strategy used to
confront it, and to the antecedents of the stress it gener-
ated. Subsequently, one or more typical situations were
derived from each critical incident based on its general
features, together with typical response options, that is,
coping strategies applied to deal with the uncertainty
described. Thus, the relationship between the properties of
medical uncertainty and the coping strategies appears in
the situations and responses, respectively. (See Additional
file 1 for examples.)

In addition to the situations derived from the critical
incident reports, and in order to enrich the questionnaire
we aimed to construct, we also considered questions from
other instruments [12—-15]. Whenever possible, these ques-
tions (and situations derived from them) were classified
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according to the type of uncertainty specified in the ori-
ginal documents.

A content validation [20] of all collected situations was
then performed, which led to a typology of uncertainty
and a decision on which situations and responses to
include in the final version of the questionnaire. Content
validation was based on the relationship between the
wordings of the situations on one hand and the constructs
they attempted to measure on the other hand. Experts
revised the classification of the situations according to
type of uncertainty generated and further checked for
repeated (or nearly identical) situations.

Quantitative phase

Sample

A sample of 120 residents, who were receiving their train-
ing in Family Medicine in April 2013 at the Faculty of
Medicine, were invited to participate in the second phase
of this study. Table 2 shows the distribution of some
demographic variables in the sample.

Instrument

The quantitative questionnaire is a product of the previ-
ously described qualitative phase and, hence, the details of
this questionnaire are presented in the Results section.

Procedure

At the end of a regular class, the participants were
invited to respond to the questionnaire. Responses were
collected through pen-and-paper format. After all partic-
ipants had completed the instrument, they were invited
to a group session to share their opinion and comments
on how the questionnaire could be further improved.

Analysis

The prevalence of each of the typical situations was ana-
lyzed by the frequency of the response “I have never been
in that situation”. Furthermore, the frequency distribution
of coping strategies across the situations was checked and
it was examined how these frequency distributions depend
on the type of uncertainty generated by the situations.

Ethics

Ethical approval for this study, under the project named
“Strategies of the resident physician to situations of
uncertainty during critical incidents” (DGAPA-PAPIIT
IN201514), was obtained from the Research and Ethical
Board of UNAM Faculty of Medicine. In order to ensure
anonymity, neither in the qualitative nor in the quantita-
tive phase, personal information that might identify the
participants was collected. The online format used to
collect critical incidents on the qualitative phase, in-
cluded a box with the following legend: “I accept volun-
tarily to participate in this study” that the residents had
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to mark and be able to proceed. In the quantitative phase
where the questionnaire was applied to family medicine
residents in person, they were asked verbally whether they
agree to collaborate with their responses. Furthermore,
the residents were informed that their participation would
not affect their academic records.

Results

Qualitative phase

We describe three types of results obtained from the
qualitative phase: (a) the typology of uncertainty derived
from the critical incident reports, (b) the relation between
the (type of) critical incidents and some context and
perception variables derived from the reports, and (c) the
final version of the questionnaire with selected typical
situations and responses, which allows to quantitatively
investigate the coping strategies employed by physicians
faced with medical uncertainty.

Typology of uncertainty

Although we initially adopted the classification scheme
of three types of uncertainty (technical, conceptual,
personal) proposed by Beresford [9], our analysis of the
critical incidents showed the need to modify and extend
this classification. In particular, two new types of uncer-
tainty arose, namely systemic and ethical uncertainty.
We further renamed personal uncertainty as communi-
cational uncertainty. The resulting typology distinguishes
between five types of uncertainty, which are summarized
with a short description in Table 3.

The relation between critical incidents and context and
perception variables

Across all 129 critical incidents, the resident explicitly
reported in 9 % of the cases that patients were involved
and in 14 % that the patient’s family was involved; peer
residents played a significantly role in 17 % of the critical
incidents, while senior residents and the responsible

Table 3 Types of uncertainty

Type of uncertainty  Description

Technical Lack of theoretical information resulting in

ignorance for guiding actions

Communicational  Inability of the physician to communicate effectively

and reach a joint decision with the patient

Conceptual Inability to apply abstract knowledge in

concrete situations

Inability to act appropriately due to the lack of
technological, technical, material and human
resources as well as to ignore or act outside the
standards and rules of the health system

Systemic

Ethical Inability to act when the person displays behaviors,
attitudes and emotions inconsistent with the values
and sociocultural codes of society, the institution

and/or the person
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attending physician were present in 33 and 52 % of the
cases, respectively; furthermore, other health profes-
sionals were involved in 40 and 5 % of the critical inci-
dents concerned the institutional authorities. Logistic
regression did not show significant differences between
the presence of other health care personnel, patient or
family on one hand, and the type of uncertainty elicited
by the situation on the other hand, except for the case
that communicational uncertainty was strongly related
to interactions with the patient (y*(4) = 18.0, p <.01) and
his or her family (y*(4)=19.6, p <.01). One may note
that the lack of significant results may be partly due to
the small number of critical incidents associated with
certain types of uncertainty.

In 30 % of the 129 critical incidents, the resident re-
ported a positive learning experience from the situations.
In 63 reports, the resident made a statement on his
overall level of satisfaction of dealing with the situations,
which in 62 % of the cases turned out to be positive. In
89 % of the critical incidents where the effect on the
patient’s health was mentioned (115, in total), the out-
come favored the patient. Finally, in 38 % of the critical
incidents (24 of 63 reports), the resident indicated that
the situation was resolved in accordance with the goals
and rules of the system. Interestingly, the latter was
found to be significantly more common in critical inci-
dents classified under systemic uncertainty (viz., in 80 %
of 40 reports, )(2(4) =18.2, p<.01).

Table 4 shows the mean level (with standard deviation
and 95 % confidence interval) of perceived uncertainty
and perceived stress across the critical incidents for
each of the five types of uncertainty (as measured on a
five-point scale). First of all, the results show that stress
and uncertainty are rather strongly correlated (r=.60,
p<.01). Moreover, analyses of variance showed that
mean levels of stress and uncertainty differ significantly
among the five types of uncertainty (F(4,124)=2.93,
p=.02, for stress; F(4,124)=2.80, p=.03, for uncer-
tainty), with critical incidents that generate conceptual
uncertainty leading to lower levels of stress and
uncertainty.
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Questionnaire

The final version of the quantitative questionnaire derived
from the critical incidents includes 45 typical situations
which generate medical uncertainty. Each of these situa-
tions is associated with a particular type of uncertainty: six
situations are assumed to generate technical uncertainty,
five conceptual uncertainty, 11 communicational uncer-
tainty, 15 systemic uncertainty, and eight ethical uncer-
tainty. The situations are converted to items in the
questionnaire by adding the question: “What did you do
the last time that you found yourself in the following situ-
ation?” Each item has twelve response options (identical
across all items), from which the respondents are asked to
select one. The response option “I have never been in this
situation” is one of the alternatives, while the other 11
comprise different coping strategies as a response to the
uncertainty generated. The full set of 45 situations and 12
response options is included in Additional file 2.

Quantitative phase

The main results of the 120 questionnaires applied to
Family Medicine residents are shown in Table 5. The
table presents the distribution of responses across all
participants and all situations of a particular type. It was
found that, across all combinations of residents and situ-
ations, 64 % of the responses indicated that the respond-
ent had encountered him or herself in the situation. Not
surprisingly, this percentage increases with the number
of years in residence (49, 71, and 80 % for first-, second-,
and third-year residents, respectively).

When a resident finds him or herself in a critical inci-
dent, the most common strategy used to resolve the
uncertainty involves senior physicians (almost half of the
cases), followed by informational sources (9 %), peers and
residents of a lower rank (8 %), and sticking to the rules
(8 %). Remarkably, in 9 % of the cases residents indicated
they made a decision without consulting further sources.
Interestingly, the coping strategy is significantly related to
the type of uncertainty. As a meaningful pattern, we note
that technical uncertainty (more than other types) is rela-
tively more resolved by consulting senior residents (65 %)

Table 4 Number of critical incidents and levels of uncertainty and stress

Typology Level of uncertainty Level of stress
N Mean 95 %-conf. int. SD Mean 95 %-conf. int. SD

Technical 20 3.75 344, 4.05 716 375 342, 4.05 716
Conceptual 32 3.09 2.73,348 1.058 3.28 291,367 1.170
Communicational 18 3.89 3.54,4.23 758 3.94 353,433 873
Systemic 55 3.51 3.20, 3.80 1.153 395 3.66, 4.22 1.061
Ethical 4 425 4.00, 5.00 500 450 4.00, 5.00 577
Total 129 3.52 3.34,3.69 1.039 3.77 3.59, 394 1.042
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Table 5 Responses’ percentages according to type of uncertainty
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Typology of uncertainty Total
Responses Technical ~ Conceptual  Communicational  Systemic  Ethical
I have not been in that situation. 40 % 32% 38 % 23 % 47 % 36 %
Strategies
| consulted with senior physicians. 65 % 53 % 53 % 35 % 42 % 49 %
| consulted with my peers or colleagues with a lower academic degree. 7 % 7 % 8 % 8 % 13 % 8%
| consulted with non-medical personnel 2% 1% 2% 6 % 4 % 3%
| consulted with a medical committee. 3% 4 % 3% 8 % 7% 5%
| consulted with the patient or family. 0% 5% 2% 1% 0% 2%
| consulted informational sources (books, internet, etc.). 10 % 6 % 9% 9 % 11 % 9 %
| followed the clinical guidelines. 5% 7 % 6 % 13 % 7 % 8 %
I made my decision without consulting anyone. 5% 7 % 1% 14 % 9% 9%
| delegated the process of the incident. 2% 3% 3% 3% 4 % 3%
| requested laboratory and imaging studies. 2% 1% 0% 1% 2% 1%
| followed a different strategy. 1% 4% 2 % 3% 1% 2%

*Note: The percentages corresponding with each strategy are relative to the total number of situations the residents report to have experienced (see first row).
Therefore, the percentages across rows (omitting the first) within each column sum 100 %

and informational sources (10 %), while for systemic
uncertainty, it is relatively uncommon to consult a senior
resident (35 %). In the latter case, sticking to the rules
(13 %) or continuing without further consulting (14 %) are
more frequent (as compared to the prevalence of these
coping strategies for other types of uncertainty).

Discussion
The project that led to the current study started as an
exploration of how medical residents deal with uncer-
tainty arising from critical incidents during their training.
During the qualitative data analysis, we felt the need to re-
consider the existing typologies on medical uncertainty; in
particular, Beresford’s concepts turned out to be insuffi-
cient in order to cover the full range of uncertainty re-
ported by the residents in our study. These considerations
led us to propose an extended classification of uncertainty
in clinical practice, which now includes institutional con-
text (systemic) and dilemmas related to professionalism
(ethical) in health care. The first two types of uncertainty
(technical and conceptual) of the three proposed by
Beresford were recovered [9], while the third (personal)
was reformulated under the concept of communicational
uncertainty. For systemic uncertainty, a variety of situa-
tions involved with the organizational culture, rules, re-
sources and functioning of the hospital were found. As for
ethical uncertainty, circumstances abounded where rup-
tures of regulations were tolerated and conflicts of interest
were common. Beresford’s model was further extended by
Farnan et al. [10] who identified six categories within the
three types described by the former (see Table 1).

Our typology differs from Light [8] in that he conceived
his categories from within the framework of clinical

reasoning; however, we found that uncertainty in medical
practice goes beyond biomedical logic and affects different
levels of interaction in a context where the medical resi-
dent fulfills many roles [12]. Furthermore, our typology
bears similarities with the taxonomy of Han et al. [11]:
Conceptual and technical uncertainty basically correspond
with “scientific uncertainty”, while systemic uncertainty
can be considered equivalent to “practical uncertainty”,
and communicational and ethical uncertainty coincides
with Han et al’s personal uncertainty. One may note,
however, that our typology only considers the locus of the
physician and, hence, it is situated within a part of the
model by Han et al., who additionally consider the locus
of the patient.

Based upon the critical incidents in the qualitative study,
together with the responses obtained from the question-
naires in the quantitative phase, we built a conceptual
model, which represents the process faced and the trajec-
tory followed by a resident when he/she is confronted
with an extraordinary clinical situation that generates un-
certainty (see Fig. 1). This model is relevant because it in-
cludes the interactions with different actors implied in the
situations, which generally affect the strategies, decisions
and actions taken in the situation and, in turn, may inten-
sify the stress and uncertainty experienced by the resident.
The context in which these actions take place is explicitly
taken into account by reference to human and material re-
sources, the prevailing norms in the hospital, and the pa-
tient’s expectancies and necessities. Furthermore, the
model incorporates the effects in relevant domains, in-
cluding the patient’s health, the organization of the sys-
tem, and the satisfaction and learning experience of the
resident. We now discuss each of the components of the



Hamui-Sutton et al. BMC Medical Education (2015) 15:198

Page 8 of 11

Actors in clinical setting

Patient and
relatives
Institution
Resident
Teachers
Health team

Critical

Resident Incident

Resolution

o Patient health

o Resident:
e Satisfaction
* Learning

o Health system goals

Types of uncertainty

Technical
Conceptual
Communicational
Systemic

Ethical

. Development of
i strategies
1

Consult

Solve without
consulting

Order laboratory
studies

Others

Level of stress
and uncertainty

Decision
making

Fig. 1 “Conceptual model of the different elements that interact when medical residents face uncertainty in clinical practice”. Uncertainty on critical
incidents takes place within the clinical context and may be of different types, where distinct strategies may be activated to evaluate,
decide and resolve the event. Stress and uncertainty may rise to different levels of intensity and the resolution may respond to diverse

issues: patient health, resident’s learning and satisfaction, and health system goals

model in light of the qualitative and quantitative results in
the present study and, where appropriate, relate them to
results from similar studies on medical uncertainty.
Obviously, the first and central component of the
model is the medical resident, who provided the infor-
mation for this study as the narrator of the critical inci-
dents and by responding the questionnaire, so he/she is
the pivotal figure in the model; even though the supplied
information is largely subjective, his or her point of view
is central and provides a temporal and spatial structure
for the residents’ experiences, which subsequently are
disclosed through language [21]. The resident enters the
scene as the principal character, through the interaction
with other elements, the context characteristics and
socio-cultural structures, he/she shapes a judgment of
the situation, decides and acts upon it. How the resident
relates to the clinical field affects his strategies to cope
with uncertainty. For example, the more frequent and
longer a resident has been exposed to extraordinary clin-
ical situations, the more likely it is that he or she has
experienced situations of uncertainty. Nevalainen et al.
[22] found that more experienced general practitioners

seem to better tolerate uncertainty and also seem to fear
medical errors less than their young colleagues, which is
similar to the findings of our study.

The other actors that show up in the critical incidents
play their roles within strongly organized hierarchical struc-
tures. Indeed, the resident typically interacts with other
members of the health team, including junior and senior
residents, nurses, stretcher-bearers, the supervising phys-
ician, academic and administrative staff, amongst others.
For obvious reasons, the resident’s relation with the patient
and his or her family constitutes a key element in many
critical incidents and turns out to be particularly correlated
with communicational uncertainty. The importance of
good communication skills in medical care and the ability
of doctors to identify more accurately the problems of their
patient, increment the likelihood that patients will be satis-
fied with their care and understand treatment options [23].
Some of the most common patient-physician communica-
tion deficiencies are: not allowing the patient to narrate the
problem in his own words and interrupting him early,
inability to bring out all the patient’s apprehensions, inabil-
ity to appreciate the patient’s anxieties and worries, not
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assuring the patient that all his problems will be addressed,
undermining the patient’s role in the decision making
process, and not ensuring that the patient has understood
the decision taken by the clinician on his/her behalf [24].

The conceptual model further considers the coping
strategies developed by the resident as a response to the
extraordinary situation he or she has been presented
with. (Note that the list of coping strategies in the Figure
is incomplete; the response options to the quantitative
questionnaire represent a more extensive list, see
Additional file 2). As stated before, the most frequent
coping strategy adopted by a resident to respond to
medical uncertainty consists of consulting senior resi-
dents or the responsible physician; as such, this result
confirms the functionality of the hierarchically orga-
nized structure. In this respect, it is interesting to
mention the study by Farnan et al. [10], who also
report a hierarchical structure in strategies to cope with
uncertainty. However, the nature of their hierarchy is quite
distinct, as it defines a particular order among the coping
strategies (going from consulting the literature to discus-
sions with peers and senior residents and then seeing the
attending physician). Our results do not provide evidence
of such a sequential process; rather, the strategies to deal
with uncertainty appear to operate simultaneously in a
more holistic way and vary in function of the type of uncer-
tainty elicited by the situation. Possibly, the contextual and
organizational structure of the general medicine service at
the University of Chicago versus the clinical services at the
hospitals associated with UNAM’s Medical Specialties Pro-
gram may explain the differences between both studies.

The uncertainty elicited by a critical incident may cause
distinct degrees of perceived stress and uncertainty in the
resident. Stress in physicians, particularly during residency
training, has been an area of investigation for decades and
is most often attributed to long working hours [25], sleep
deprivation [26], the high number of patients they need to
take care of, an overload of information and high respon-
sibilities, the practical organization of the medical services
and relatively low salaries [27], as well as the constant
rotation among services [28]. Our study adds to this list of
stress factors the uncertainty and acute stress following
critical incidents. As a general rule, stress decreases if the
resident can fall back on support networks, if his or her
team members show a strong commitment, if sufficient
material and human resources are assigned to the team,
and if the learning experience associated with his or her
resident education is generally positive [29].

The last component of the model presented in the
Figure refers to the final resolution of the critical incident,
which is considered from three perspectives: (a) how the
critical incident affected the care and health of the patient,
(b) how it contributed to the learning experience and sat-
isfaction of the resident, and (c) to what extent the overall
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goals of the system are accomplished. The information in
the reports shows that in the large majority of cases (about
80 %), the way the critical incident was resolved positively
affected the patient’s health. This result may point to a
generally efficient response to critical incidents in medical
practice. The resident’s own learning experience and the
satisfaction with how the critical incident was resolved is
seen by the residents somewhat less favorably (60 %
consider the learning experience positive and 30 % was
satisfied with the solution); however, according to experi-
ential learning theory [30], uncertainty situations consti-
tute a crucial element in the development of professional
skills. The resolution of a critical incident conform to the
goals of the system may be difficult to accomplish, consid-
ering that the exceptional character of the event often acts
upon and changes the hierarchical orders that are typical
of the system, which in turn increases the uncertainty and
which needs to be reestablished using the appropriate
coping strategies.

The findings of our study suggest that the different
components in our model are strongly interrelated. The
strategies used by medical residents to cope with critical
incidents depend on the type of uncertainty and the pres-
ence of health professionals, patient, and family, which
further affect the levels of perceived stress and uncer-
tainty. The type of uncertainty is also conceptually related
to the resolution of the critical incident. The institutional
context in which the resident works explains in part the
level of stress reported in situations of systemic uncer-
tainty, which may be due to the exposure of a prolonged
stressful environment where residents are familiar with
hospital standards but experience continual pressure in
their work activities. Communication is an area often
neglected in medical training, resulting in poor skills by
residents to face situations involving patient-physician
relationships, which is expressed in the high level of un-
certainty. When residents had general abstract notions on
how to resolve the situation (as in the case of conceptual
uncertainty, see the definition in Table 3), there was less
uncertainty about the way to proceed, which explains the
difference between both types of uncertainty. Meanwhile,
ethics is an issue not deeply considered by residents in
clinical practice, with a tendency to hide it from open dis-
cussion; ethical issues are preferably discussed face to face.

The extensive qualitative part of the study, which implied
the collection and analysis of the critical incidents in the
first phase of the current project, led to a set of questions
that were combined in an instrument. The instrument
allowed examination of the strategies used by medical
residents to cope with different types of uncertainty. The
qualitative methodology to validate the questionnaire
draws upon Stake [31] and consists of, among others, cross
validating its applicability in other institutional contexts;
in this case, the residents from Family Medicine who
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responded the pilot questionnaire. The latter part of the
study allowed us (a) to comprehensively take account of
the complex contextual nature of the phenomenon of
uncertainty in medical practice, (b) to verify the correct in-
terpretation of the uncertainty situations presented as dif-
ferent cases, (c) to adjust the response options, and (d) to
fine-tune intermediate versions of the instrument by ana-
lyzing and incorporating the observations provided by the
residents. Furthermore, the group discussions with experts,
including the sessions where we debated the extended typ-
ology, added towards the validation of the instrument. In
particular, the repeated discussions and revisions of the
questionnaire allowed us to differentiate further our pro-
posed typology of uncertainty from existing models, and
helped confirm the new classification. Indeed, the theoret-
ical comparison with previous models, the observations
from the residents who are at the heart of uncertainty in
medical practice, as well as the expert views on the topic,
allow us to conclude that the instrument can be considered
qualitatively validated. Based on data collected in a follow-
up study with a large group of residents, the authors are
now preparing another paper which offers quantitative evi-
dence of the instrument.

As a final note, we highlight that the 45-item question-
naire derived from the critical incidents has an interesting
feature which makes it different from the measurement in-
struments proposed by Greco and Roger [14] and Carleton
et al. [15]: the respondents report their actual responses in
situations they experienced in reality (“What did you do last
time...?”), contrary to responses to hypothetical situations
(“How would you react if...?"). One may note that the
qualitative studies by Beresford [9] and Farnan et al. [10]
use written or oral reports of critical incidents experienced
in reality and, as such, are similar to the present study.
With respect to responses to hypothetical versus real situa-
tions, a vast array of studies in the area of social psychology
has been published on the gap between intentions and
behavior [32-34]. Although most psychological theories
view intentions as a direct precursor of behavior (like in the
theory of reasoned action [35] or the theory of planned
behavior [36]) and relatively high correlations have been
found that allow to predict behavior from intentions, it is
generally acknowledged that other factors restrain this
association. As a result, it seems safe to assume that
our approach yields results that resemble closely how
residents deal with uncertainty in professional situations
(although direct observational studies may contribute add-
itional evidence about the behavior of residents with
respect to uncertainty).

Among the most important limitations of this study
we consider the rather small sample in the quantitative
phase and the fact that the 120 residents surveyed repre-
sented a single specialty (Family Medicine). Residents of
other specialties may respond differently. In the same vein,
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our qualitative study included only residents from two
specific hospitals and some of the findings may reflect or
may be attributed to the specific circumstances in which
the residents in our study had their resident education.
Furthermore, dissimilarities between the public and
private hospital were not analyzed because the aim of the
study was to construct the uncertainty typology; else-
where, we report the variability within the organizational
culture in both kinds of hospitals [37]. Based upon the re-
sults of the present study, future work may design and
evaluate policies that should be issued at the institutional
level in order to guide the residents to manage critical in-
cidents and uncertainty more efficiently and appropriately.
Other suggestions for future research include gathering
evidence for the extended typology, the proposed concep-
tual model, and the questionnaire derived based on the
critical incident reports in other geo-cultural contexts and
possibly involving other members of the health care team.
As Han indicates [38] the need for greater conceptual
clarity, and consistent representational methods that make
the meaning of various uncertainties understandable are
pending issues. Also important are clinical interventions
to support patients in coping with uncertainty in decision
making.

Conclusions

In this study, the typology proposed by Beresford [9], which
has been considered in multiple publications as an appro-
priate way to structure uncertainty in medical practice, was
extended to incorporate systemic and ethical uncertainty.
We propose a new holistic model that accounts not only
for the logic and the viewpoint of the resident in making
decisions under uncertainty, but also explicitly considers
the context in which the critical incident needs to be
resolved. The described model is focused on uncertainty in
resident education and allows for the analysis of the resi-
dents’ clinical experiences in relation with the everyday
work environment. Our study is, after the publication by
Farnan et al. [10], the second that explores uncertainty and
associated coping strategies in medical residents.
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Additional file 1: “Examples of Critical Incidents sort by different
type of uncertainty”. The file includes five examples of the critical
incidents written by the residents to illustrate different types of uncertainty
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Adittional file 2: “Questionnaire applied to family medicine residents”.
The file content refers to: (1) instructions to answer the instrument;

(2) socio demographic and academic information; (3) 45 uncertainty
situations that the residents may have experienced with 12 multiple
choise options for each one. (PDF 269 kb)
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