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Eric Beresford defined the 
source of uncertainty in med-
icine as inadequate resources 

in three types of knowledge: tech-
nical (inadequate technical or pro-
cedural knowledge), personal (not 
knowing patients’ wishes), or con-
ceptual (difficulty applying abstract 
criteria to concrete situations).1 

In family medicine, the care of pa-
tients of all ages with undifferenti-
ated chronic and acute conditions, 
the position of family physicians as a 
patient’s first contact (a patient may 
consult with an early presentation of 
a clinical issue that can be incom-
plete), and the complexity of human 

pathologies make uncertainty inher-
ent in daily practice.2-4 

Family physicians consider uncer-
tainty to be part of their identity.5 
Uncertainty can be a source of mo-
tivation, interest, and stimulation.6-8 
Uncertain situations permit a per-
petual reflexivity in common prac-
tice and the avoidance of boredom. 
Uncertainty is also a way of avoid-
ing overconfidence which could lead 
to medical errors.9

However, uncertainty can also be 
a source of fear and anxiety6-8 that 
can lead to burnout.10 A bad reaction 
to uncertainty, when associated with 
fear and anxiety, can lead to an in-
crease in the prescription of comple-
mentary diagnostic tests associated 
with increasing patient charges.2,11,12 

Family medicine residents are ex-
posed to uncertainty from their first 
clinical rotation. In the same way 
physicians do, residents can have 
various reactions to uncertainty. 

Facing uncertainty can be stim-
ulating and motivate residents to 
learn the complex way of managing 
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BACKGROUND AND OBJECTIVES: For residents, uncertainty can be a source 
of motivation, interest, and stimulation, but it can also cause fear and anxiety 
that can lead to burn-out. Considering the prevalence of uncertainty in family 
medicine and the potential reactions from residents, reactions to uncertainty 
constitute an important research topic. This study sought to measure the evo-
lution of reactions to uncertainty of family medicine residents in their first and 
second year, during a 6-month clinical rotation in a family physician’s office. 

METHODS: This study utilized a prospective epidemiological cohort design of 
first- and second-year family medicine residents during a 6-month clinical rota-
tion in a family physician’s office during the 2018-2019 academic year. Data 
were collected at the beginning and end of the clinical rotation for the entire 
student population using the Physicians’ Reactions to Uncertainty (PRU) ques-
tionnaire.

RESULTS: One hundred-two respondents were matched at the end of the clini-
cal rotation and were included in the analysis. At baseline, there were no sig-
nificant differences between first- and second-year residents in each dimension 
of the PRU. Anxiety due to uncertainty decreased significantly in residents of 
both years. Concern about bad outcomes decreased, but not significantly, in 
both years. Reluctance to disclose uncertainty to patients decreased in first-
year residents.   

CONCLUSIONS: During a 6-month clinical rotation, anxiety due to uncertainty 
decreased in first- and second-year residents. The frequency and the type of 
uncertain situations residents encountered could be investigated in future stud-
ies to better understand residents’ reactions to uncertainty.
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a consultation. Residents define un-
certainty as part of their practice, es-
pecially when facing patients with 
chronic complex situations and/or 
complex environments.13 

For those with bad reactions to 
uncertainty, however it could lead 
to difficulty, fear, and burnout.10,14,15

Considering the prevalence of un-
certainty in family medicine and the 
potential bad reactions among resi-
dents, coping with uncertainty is an 
important learning outcome of medi-
cal training. The literature provides 
data on residents’ reactions to uncer-
tainty in cross-sectional studies. Lon-
gitudinal studies could help to assess 
temporal trends in reactions to un-
certainty during a clinical rotation.16

In France, residency in family 
medicine follows 6 years of medical 
school. All residency programs in 
France last 3 years and are based on 
(1) six clinical rotations of 6 months 
each, (2) 200 hours of teaching, and 
(3) formative evaluation. Residency 
programs are built on a competency-
based approach to allow a progres-
sive model of teaching.

Clinical rotations can occur in hos-
pitals or in family physicians’ offic-
es. Family medicine residents are 
first placed in an autonomous situ-
ation from their first year during a 
6-month clinical rotation in a family 
physician medical office, supervised 
by a family physician. Residents con-
duct family medicine consultations 
under the direct supervision of a 
family physician 4 days per week. 
They can also carry out four to six 
consultations per day autonomously, 
under the indirect supervision of the 
supervising physician. 

Two hundred hours of teaching in 
seminars or similar settings is cen-
tered on 11 situations defined by the 
French National College of Teach-
ers of Family Physicians (Collège Na-
tional des Généralistes Enseignants) 
as prevalent in family medicine: pa-
tients with chronic illnesses, patients 
with acute illnesses, children and ad-
olescent health, sexual and reproduc-
tive health, couple and family issues 
affecting health, occupational health, 
medico-legal issues, management of 

difficult patients, social issues af-
fecting health, and care of patients 
from others cultures.17 During this 
6-month clinical rotation, theoreti-
cal teaching comprises six sessions 
of classroom training of 1 day each, 
none of which are specifically focused 
on uncertainty.

Residents also have a formative 
evaluation that includes, for every 
6-month period: two written reports 
about complex clinical situations 
they have encountered (covering 
the biomedical, behavioral, and social 
backgrounds of the situation, their 
own reflections and the results of a 
narrative review); three mixed peer 
groups including first-, second-, and 
third-year residents. The formative 
evaluation is supervised by a family 
physician preceptor, who they meet 
three times in 6 months. The aim of 
the formative evaluation is to devel-
op residents’ reflexivity.

This study explored two hypoth-
eses: (1) the reaction to uncertain-
ty will evolve positively during the 
course of a 6-month outpatient ro-
tation, and (2) second-year residents, 
having already completed a 6-month 
outpatient rotation, will have a bet-
ter reaction to uncertainty. 

The objective of this study was to 
measure the evolution of reactions to 
uncertainty of first- and second-year 
residents during a 6-month clinical 
rotation in a family physician’s office.

Methods
This study utilized a prospective ep-
idemiological cohort design of first- 
and second-year family medicine 
residents during a 6-month clinical 
rotation in a family physician’s office 
during the 2018-2019 academic year.

Study Population
The population studied consisted of 
family medicine residents registered 
in the faculty of medicine of Toulouse 
(Southwest France) during the 2018-
2019 academic year, undergoing a 
6-month clinical rotation in a fam-
ily physician’s office. This population 
consisted in 81 first-year residents 
and 71 second-year residents.

Data Collection
Data were collected using the Phy-
sicians’ Reactions to Uncertainty 
(PRU) questionnaire.11 The French 
version of this questionnaire was 
validated with a population of resi-
dents.18 It comprises 15 items divid-
ed into four dimensions: anxiety due 
to uncertainty (five items), concern 
about bad outcomes (three items), 
reluctance to disclose uncertainty to 
patients (five items) and reluctance 
to disclose mistakes to physicians 
(two items). Each item is marked on 
a Likert scale from 1 to 6 (1: strongly 
disagree, 6: strongly agree). Follow-
ing an analysis of the global score, 
we analyzed each dimension sepa-
rately. 

To evaluate the evolution from the 
baseline score, the cutoff points used 
were: low score (below 2 points), me-
dium (between 2 and 4 points), and 
high score (between 4 and 6 points). 

Data collection occurred in two 
phases for the whole of the popu-
lation studied (first- and second-
year residents). In a first phase the 
questionnaire was given on paper 
at the beginning of the clinical rota-
tion (first month, November 2018) 
to the whole population, during two 
classroom sessions (one dedicated 
to first-year, one to second-year res-
idents). In a second phase, the same 
population was sampled at the end 
of the clinical rotation (last month, 
April 2019) during a classroom ses-
sion for the first-year residents, and 
during the choice of their next clini-
cal rotation for the second-year res-
idents. These two phases enabled 
measurement of the evolution dur-
ing the clinical rotation of reactions 
to uncertainty in the two populations 
studied. 

Date of birth was requested at 
the beginning of the questionnaire 
to match the first- and sixth-month 
data. Sex and study year were also 
requested. 

Data Analysis
We performed a descriptive analy-
sis for each item (mean, standard 
deviation, minimum, maximum, 
first quartile, third quartile). We 
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performed this same analysis for 
each dimension, with the Cronbach 
a coefficients showing homogeneity 
of the items in each dimension (at 
the beginning of the clinical rotation: 
0.91, 0.71, 0.63, and 0.86 respective-
ly for each dimension; at the end of 
the clinical rotation: 0.85, 0.75, 0.76, 
and 0.86 respectively for each dimen-
sion). 

We calculated evolution signifi-
cance using the Wilcoxon rank-sum 
test. The analytic part enabled mea-
surement of the correlation between 
certain dependent variables (sex, 
current year of residency) and the 
evolution of reactions to uncertainty. 
For results following a normal distri-
bution, we calculated the correlation 
with a Student t test with a risk in-
ferior to 5%. Results are expressed in 
points (+/- confidence interval), and 
calculations were made with the Mi-
crosoft Excel and SPSS software.

Ethics
This research study did not require 
the approval of an ethics commit-
tee in accordance with the  March 
5, 2012 legislation (law 2012-300 
known as Jardé law) amended on 
June 16, 2012 (amendment 2016-
800), as it consisted of a pedagogic 
study undertaken in the framework 
of training evaluation, students were 
informed about the study, its design, 
and anonymity was maintained.  

Residents chose to participate and 
were allowed to decline or withdraw 
at any time without any explanation 
needed. The questionnaire requested 
no name or surname, and the only 
personal data collected was the date 
of birth. We did not perform cross-
dating with the date of birth and the 
year of residency at any time.

Results
Sampling
Of the 152 first- and second-year 
family medicine residents in Tou-
louse, France, 144 responded to the 
first questionnaire. One hundred-
two could be matched after respond-
ing to the second questionnaire; 42 
could not be matched. The partici-
pation rate was 95% for the first 

questionnaire, and 67% following the 
matching with the second question-
naire (Figure 1). The questionnaires 
from the beginning of the clinical ro-
tation that could not be matched at 
the end of the clinical rotation did 
not show statistically different re-
sponses from the matched question-
naires (P=.61). 

Global Evolution
Reactions toward uncertainty im-
proved during the course of a 
6-month clinical rotation in a family 
physicians’ office in first- and second-
year residents (Table 1). The evolu-
tion from the baseline score showed 
an improvement in the reactions in 
residents who had a medium or high 
score at the beginning of the clini-
cal rotation, whereas the reactions 
worsened in residents who had a 
low baseline score. This was more 
apparent in dimensions concerning 
“anxiety due to uncertainty” and “re-
luctance to disclose uncertainty to 
patients.” 

Evolution as a Function of the 
Study Year
At the beginning of the clinical ro-
tation, there were no significant dif-
ferences between the mean scores 
of first- and second-year residents 

(P=.14), or between the scores of 
first- and second-year residents in 
each dimension of the PRU (Table 2).  

The study year influenced the evo-
lution of “reluctance to disclose un-
certainty to patients.” It decreased 
in first-year residents (P=.008), but 
was considered unchanged in second-
year residents (P=.50). The difference 
between first- and second-year res-
idents was statistically significant 
(P=.02).

Correlation Between Dimensions
We found a high correlation between 
the evolution of reactions in each di-
mension. Each dimension was cor-
related with the others except for 
“anxiety due to uncertainty,” which 
was not correlated with “reluctance 
to disclose mistakes to physicians” 
(Figure 2). 

Evolution as a Function of Sex
Sex did not have a strong influence 
on the evolution of the reactions to 
uncertainty (Figure 3). Only one item 
had a statistical trend: the evolution 
of “concern about bad outcomes” was 
slightly decreased in males (-0.39 +/-
0.39 points) compared to females 
(-0.12 +/-0.24 points), but not signif-
icantly (P=.25). This is noteworthy 
considering that “concern about bad 
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outcomes” was lower in males (2.99 
(+/- 0.44) points) than in females 
(3.63 [+/- 0.25] points; P=.02) at the 
beginning of the clinical rotation.

Discussion
Summary of the Results
Reactions toward uncertainty in 
first and second years family medi-
cine residents improved during the 
course of a 6-month clinical rotation 
in a family physician’s office. Anxi-
ety due to uncertainty decreased and 
concern about bad outcomes tended 
to decrease with time in both groups 
of residents, whereas reluctance to 
disclose uncertainty to patients and 
reluctance to disclose mistakes to 
physicians decreased in first-year 
residents, but not in second-year 
residents. Sex did not have a signif-
icant influence on reactions to uncer-
tainty, though a statistical trend was 

noted regarding concern about bad 
outcomes, which decreased further 
in males than in females. 

About the Study Results
The results confirmed our first hy-
pothesis that reactions to uncer-
tainty evolves positively during the 
course of a 6-month outpatient ro-
tation. The modest improvement in 
reactions to uncertainty could be 
explained by the brief rotation in 
a family physician’s office (only 6 
months).

Our second hypothesis was not 
confirmed; there were no differenc-
es at baseline regarding reactions 
to uncertainty between first-year 
and second-year residents despite 
the fact that second-year residents 
undertook a clinical rotation in 
their first year or residency. Year 
of residency has an impact on the 

strategies used to cope with uncer-
tain situations.19 One hypothesis 
could be that the second-year resi-
dents’ skills to cope with uncertainty 
are developed, but the reactions to 
uncertainty remain stable. Another 
hypothesis could be that 1 year of 
experience was not sufficient to see 
a significant difference in reactions 
to uncertainty. An Australian study 
conducted on 3 years of residency in 
family medicine identified that resi-
dents in earlier residency terms had 
higher scores for “anxiety due to un-
certainty,” “concern about bad out-
comes,” and “reluctance to disclose 
uncertainty to patients.”20

Sex did not have a strong in-
fluence on the evolution of the re-
actions to uncertainty, contrary to 
other studies that showed significant 
differences between male and female 
for both populations of residents and 
physicians.20-22 The small size of the 
sample could account for the nonsig-
nificant results in our study in con-
trast with the literature.

Anxiety due to uncertainty de-
creased significantly for both first- 
and second-year residents. This is a 
significant result considering that 
anxiety due to uncertainty could lead 
to difficulties such as burnout.10,14,15 
Participating in a family physician’s 
consultation and being able to see 
the family physician accepting and 
coping with uncertainty may have 
helped the residents see the posi-
tive aspect of uncertainty. Participa-
tion in peer groups as a part of the 

Table 1: Evolution of Reactions to Uncertainty as a Function of Study Year

Total Score Anxiety Due to 
Uncertainty

Concern About 
Bad Outcomes 

Reluctance to 
Disclose Uncertainty 

to Patients

Reluctance to 
Disclose Mistakes 

to Physicians

First-Year Residents

Change in points -0.34 (+/-0.17) -0.45 (+/-0.27) -0.24 (+/-0.28) -0.35 (+/-0.22) -0.22 (+/-0.27)

Percentage change -10  -10 -6  -12  -11 

P value <.001 <.001 .083 .008 .09

Second-Year Residents

Change in points -0.19 (+/-0.17) -0.55 (+/-0.26) -0.14 (+/-0.28) +0.06 (+/-0.26) +0.01 (+/-0.24)

Percentage change -6 -14  -4 +2  -0.5

P value .046 <.001 .18 .50 .89

Statistically significant results (P<.05) shown in italic. 
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teaching during the clinical rotation, 
where participants shared clinical 
situations that led to anxiety, could 
be another explanation.8

Concern about bad outcomes tend-
ed to decrease during the course of a 
clinical rotation but not significantly. 
Concern about bad outcomes could 
be a positive reaction in some cir-
cumstances, for example to avoid a 
premature closure diagnosis.23 The 
clinical rotation during which resi-
dents discover new clinical situations 
could reinforce this concern. The 
family physician supervisor must en-
courage the resident to manage this 
reaction, so as to complete the con-
sultation to the required level, and 
at the same time avoid any nonnec-
essary examinations.

Reluctance to disclose uncertain-
ty to patients decreased in first-year 
residents but not in second-year 
residents. In the literature, higher 
training level and patient-centered 
approach are associated with ease in 
disclosing uncertainty to patients.20,24

Revealing uncertainty to the pa-
tient, verbally or nonverbally, can 
lead to lower patient satisfaction.25 
It can also lead to a deterioration 
in the doctor-patient relationship in 
young patients with a low sociocul-
tural background and who haven’t 
known their family physician for a 
long time.26 However, revealing cer-
tain types of uncertainty can have a 
positive effect on the relationship be-
tween a doctor and his patient. These 
types of uncertainty depend on the 
patient, his/her personality, and life 
history.26 Doctors who express un-
certainty more clearly to the patient 
often have more positive communica-
tion skills and share more informa-
tion with their patient.27 

Reluctance to disclose mistakes 
to physicians decreased during 
the course of a clinical rotation for 
first-year residents. For residents, 
reluctance to disclose mistakes to 
physicians could include a difficulty 
not directly linked to the managing 
of uncertainty. Disclosing a mistake 

to a clinical teacher could impact the 
judgment of the teacher on the resi-
dent’s work and progression. Farnon 
et al showed that there is a “hierar-
chy of assistance” and residents ask 
their referent physician for help as a 
last resort due to fears of losing au-
tonomy, revealing knowledge gaps, 
and being a bother.28 However, it is 
encouraging that first-year residents 
felt more able to disclose mistakes to 
physicians at the end of the clinical 
rotation, as disclosure allows feed-
back which is an important part of 
clinical learning in the context of un-
certainty.29

Study Strengths and Limitations
To our knowledge, there is no study 
focusing on the evolution of reactions 
to uncertainty, as all data found in 
the literature were on cross-section-
al studies. The novelty of our study 
is a strength as reactions to uncer-
tainty change during the course of 
a residency, and because the clinical 
rotation in a family physician’s office 
could be one of the main supports 
to learning how to cope with uncer-
tainty. We performed this evaluation 
using a questionnaire validated in 
French in a population of residents. 

One limitation of the study was 
represented by the nongeneralizabil-
ity of the data due to the fact that 
the study was conducted in a single 
faculty of medicine, during 2 study 
years, representing a small and ho-
mogeneous sample of 102 residents. 
Another limit was the rate of loss 
to follow-up. This loss was corre-
lated with the residents’ availabil-
ity during the second delivery of the 

Table 2: Reactions to Uncertainty as a Function of Study Year at the Beginning of Clinical Rotation

Total Score Anxiety Due to 
Uncertainty

Concern About 
Bad Outcomes 

Reluctance 
to Disclose 
Uncertainty 
to Patients

Reluctance 
to Disclose 
Mistakes to 
Physicians

First-year residents, points 
at baseline (mean +/- 
confidence interval)

3.37 (+/-0.17) 4.33 (+/-0.28) 3.47 (+/-0.29) 2.89 (+/-0.17) 2.05 (+/-0.24)

Second-year residents, 
points at baseline (points +/- 
confidence interval)

3.16 (+/-0.23) 4.02 (+/-0.35) 3.40 (+/-0.36) 2.67 (+/-0.31) 1.87 (+/-0.26)

P value .14 .17 .77 .23 .34

Figure 3: Evolution of the Physicians’ Reactions 
to Uncertainty as a Function of Sex
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questionnaire for the second-year 
residents: the choice of their next 
clinical rotation was a stressful mo-
ment, and many declined to partici-
pate in the study; in addition, some 
questionnaires were not correctly 
filled out. Finally, the measures of 
residents’ reactions to uncertainty 
were not associated with any base-
line measure of residents’ experi-
ences of uncertainty, in particular 
how often they felt uncertain, or in 
which situations, etc. Our study did 
not permit interpretation of the im-
pact of a clinical rotation on coping 
with uncertainty.

Perspectives on Teaching 
To propose specific pedagogic ap-
proaches on reactions to uncertain-
ty, the gap in the literature could be 
filled through further studies focus-
ing on (1) what level of anxiety due 
to uncertainty and concern about 
bad outcomes is likely to have a posi-
tive and stimulating effect on learn-
ing; and (2) how frequently and in 
what situations residents have bad 
reactions to uncertainty. 

For now, perspectives on teaching 
are focused on the pedagogic skills 
and approaches to help residents 
cope with uncertainty. 

Dealing and coping with uncer-
tainty is a core clinical competency 
for residents in most countries.30 The 
aims are to help residents accept un-
certainty and cope with it instead 
of trying to diminish it.24 Reactions 
and emotions involving uncertainty 
can have positive aspects that must 
be taken into account. Facing medi-
cal uncertainty is described by resi-
dents as a cause of major stress.31 
However, it is not a problem limited 
to insecure, failing residents, but is 
an inherent part of care,2 especially 
for complex chronic patients.32 

Students’ epistemological positions 
influence their reactions to uncer-
tainty: a biopsychosocial epistemol-
ogy is associated with fewer stress 
reactions to uncertainty, and a bio-
medical epistemology is associated 
with more stress reactions to uncer-
tainty.7

Residents’ biopsychosocial epis-
temology could be reinforced when 
they learn how to propose a patient-
centered approach, focusing on un-
derstanding the patient’s reasons 
for consulting and his environment. 
In this situation, a patient -centered 
approach is proposed to cope with 
uncertainty.24 For this goal, teaching 
could aim to: 
•	 integrate the psychological, so-

cial, and environmental dimen-
sions to help understand the 
whole person and the family 
context24,33; residents, when con-
fronted with complex contextu-
al factors feel uncertain during 
clinical reasoning13;

•	 integrate communication skills 
in consultation, in order to un-
derstand the patients’ demand 
to cope with uncertainty; and to 
communicate the uncertainty to 
patient and his/her family33; and

•	 conduct a narrative review to ex-
plore the known and unknown 
limits of medical science.34,35

The pedagogic method proposed 
could include:
•	 simulation-based intervention 

during classroom time, effective 
in improving residents’ skills in 
communicating about diagnostic 
uncertainty with patients and 
families and favored by resi-
dents36,37;

•	 the practice of inquiry, to share 
case-based clinical uncertainty 
in small group settings in order 
to enhance clinical judgment 
through collegial collaboration38; 
and

•	 a literature-searching skills 
workshop that could improve 
research abilities postinterven-
tion.39

Conclusion
A 6-month clinical rotation was as-
sociated with a decrease of the re-
action “anxiety due to uncertainty.” 
Residents’ reactions to uncertainty 
are a concern for family medicine, as 
the prevalence of uncertainty is high 
and the residents’ reactions can have 
positive or negative effects on their 
learning. The frequency and type of 

uncertain situations residents en-
counter could be investigated in fu-
ture studies to better understand 
residents’ reactions to uncertainty. 
Targeted learning on communica-
tions skills and a patient-centered 
approach could be included in clini-
cal rotation to help residents cope 
with uncertainty.
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