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BACKGROUND: Physicians need to learn and work
amidst a plethora of uncertainties, whichmay drive burn-
out. Understandingdifferences in tolerance of uncertainty
is an important research area.
OBJECTIVE: To examine factors associated with toler-
ance of uncertainty, including well-being metrics such
as burnout.
DESIGN: Online confidential survey.
SETTING: The Massachusetts General Physicians Orga-
nization (MGPO).
PARTICIPANTS: All 2172 clinically active faculty in the
MGPO.
MAIN MEASURES: We examined associations for toler-
ance of uncertainty with demographic information, per-
sonal and professional characteristics, and physician
well-being metrics.
KEY RESULTS: Two thousand twenty (93%) physicians
responded. Multivariable analyses identified significant
associations of lower tolerance of uncertainty with female
gender (OR, 1.23; 95% CI, 1.03–1.48); primary care prac-
tice (OR, 1.56; 95% CI, 1.22–2.00); years since training
(OR, 0.99; 95% CI, 0.98–0.995); and lacking a trusted
advisor (OR, 1.25; 95% CI, 1.03–1.53). Adjusting for de-
mographic and professional characteristics, physicians
with low tolerance of uncertainty had higher likelihood of
beingburned-out (OR, 3.06; 95%CI, 2.41–3.88), were less
likely to be satisfied with career (OR, 0.37; 95% CI, 0.26–
0.52), and less likely to be engaged at work (RR, 0.87; 95%
CI, 0.84–0.90).
CONCLUSION: At a time when concern about physician
well-being is high, withmuch speculation about causes of
burnout, we found a strong relationship between toler-
ance of uncertainty and physician well-being, across spe-
cialties. Particular attention likely needs to be paid to
those with less experience, those in specialties with high
rates of undifferentiated illness and uncertainty, such as
primary care, and ensuring all physicianshave access to a
trusted advisor. These results generate the potential hy-
pothesis that efforts focused in understanding and em-
bracing uncertainty could be potentially effective for re-

ducing burnout. This concept should be tested in pro-
spective trials.
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INTRODUCTION

Although uncertainty is fundamental to medicine, the culture
of medicine too often does not acknowledge uncertainty.1 The
unprecedented Covid-19 pandemic has brought into clear
focus our human struggle with uncertainty, with concerns
raised about the toll this will have on physician well-being
and burnout. Large bodies of research have demonstrated that
uncertainty provokes fear, worry and anxiety, perceptions of
vulnerability, and avoidance of decision-making. Stress from
uncertainty is increasingly recognized as a likely driver of
burnout in healthcare.1–4 Unfortunately, it is an attribute that
is missing from most studies on burnout. Understanding indi-
vidual differences in people’s responses to—or tolerance
of—uncertainty is an increasingly important focus of research.
As uncertainty borders the edge of knowledge, its presence in
medicine is likely to increase exponentially. Responding to the
plethora of uncertainties arising in healthcare in an adaptive
way is one of the most important challenges facing clinicians.1

Tolerance of uncertainty is thought to be a state determined
by situational or contextual factors5, 6 and therefore amenable
to change through an educational and experiential process,7

though there is likely influence from inherited personality
traits and prior environmental influences that predisposes indi-
viduals to specific psychological responses. Findings relating
to associations between tolerance of uncertainty and socio-
demographic characteristics have been inconsistent to date.
Understanding and acknowledging uncertainty and acquiring
proper coping strategies is regarded as a core clinical compe-
tency for medical graduates and trainees in the US, UK,
Australia, and much of Europe.8–13 Further work is needed
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to ascertain how sociodemographic characteristics may be
associated with varying levels of tolerance of uncertainty.
Several studies have shown an association between lower

tolerance of uncertainty and increased risk or presence of
provider burnout,2–4, 14 but these have largely been small
studies. Burnout has been described as “the index of the
dislocation between what people are and what they have to
do.”15 It makes intuitive sense, therefore, that stress could
follow from consistently having to make decisions in the face
of uncertainty especially as few strategies or training opportu-
nities exist in medical education to help physicians embrace
uncertainty. Understanding factors associated with burnout is
an important step to enhancing physician well-being, with
downstream consequences for high-quality patient care.16–19

Physicians who are intolerant to uncertainty are reluctant to
disclose their uncertainties to patients when making decisions,
which can impede open, honest, and respectful communica-
tion.20 Findings on the association between tolerance of un-
certainty and health services utilization have been mixed and
focused on screening tests, with many showing that higher
tolerance of uncertainty results in greater utilization of tests.21,
22 Several studies have explored the relationship between
tolerance of uncertainty and health outcomes, generally show-
ing tolerance of uncertainty to be associated with positive
outcomes.23

To date, studies looking at physicians’ tolerance of uncer-
tainty have been mainly small-scale and single specialty with
many inconsistent findings. To address this gap, we sought to
examine the factors associated with physician tolerance of
uncertainty, including well-being metrics such as burnout, in
a large multi-speciality academic physician practice
organization.

METHODS

Study Design, Population, and Setting

We conducted a cross-sectional survey of 2172 faculty in the
Massachusetts General Physicians Organization (MGPO), the
largest multi-specialty medical group in New England and one
of the largest in the United States (US), to examine the factors
associated with physician tolerance of uncertainty, particularly
with respect to well-being metrics. This dataset is well posi-
tioned to answer this analytic question because to our knowl-
edge, granular data on burnout and tolerance to uncertainty in
multi-center datasets with near-complete survey responses do
not exist. Data were collected in May–June 2019 as part of the
biennial MGPO survey to understand physician perceptions of
the functioning of the clinical enterprise within and across
departments, reflecting progress made on organizational pri-
orities, and evaluating hospital leadership.24–26 All clinically
active MGPO physician members who generate more than 50
relative value units over six months were invited to partici-
pate.27 To protect confidentiality, only one analyst had access
to unblinded data behind a firewall and analyses were reported

without individual identifiers. All data were thus strictly ano-
nymized so physician leaders and other administrators cannot
identify respondents or link them to their survey answers. The
Mass General Brigham Institutional Review Board approved
this study (protocol number: 2014P002779).

Survey Instrument and Variables

Participants completed an 18-page, 30-min online survey.
Survey items were developed in one of 3 ways: some were
taken from previously administered faculty surveys; some
domains used validated scales; and some were developed de
novo using literature review and expert interviews to develop
questions. Survey domains included personal and professional
characteristics (e.g., gender, race, ethnicity, years of experi-
ence, specialty, and having a trusted advisor) and physician
well-being metrics (e.g., overall career satisfaction, burnout,
tolerance of uncertainty, work engagement, professional ful-
filment, and peer support), together with other domains per-
taining to compensation, administrative workload on physi-
cians, and leadership and diversity content.24–26 All methods
for the survey are in compliance with the American Associa-
tion for Public Opinion Research (AAPOR) reporting guide-
line for survey studies.28

Data Collection

The MGPO Quality Incentive Program database provided
emails for eligible faculty. A secure, web-based application,
Qualtrics (Provo, Utah), was used to manage survey distribu-
tion and collect responses through email. Each participant
received an individualized link to the survey. The initial email
was sent on May 13, 2019, with four reminders sent to non-
responders until the survey closed on July 3, 2019. Eligibility
for the incentive program is based on percentage of time
physicians spend on clinical activity. Physicians earned a
financial incentive for completion of the survey.24, 25 Incentive
amount for completing the survey ranges from $166.67 to
$833.34 depending on the physician’s amount of clinical
activity. This substantial financial incentive has been associ-
ated with greater than 90% of physicians answering the sur-
vey26 and aims to assure high response rate, minimizing
potential threats to validity of survey data from differential
missing data to help guide the organization’s work moving
forward. Physicians are asked to consent to survey participa-
tion on the cover letter inviting them to participate.

Outcome Measures

Tolerance of Uncertaintywas measured using the single-item,
“I find the uncertainty involved in patient care disconcerting,”
adapted from the 15-item Physicians’ Reaction to Uncertainty
Scale, originally developed by Gerrity et al.29 This single item
has been shown to stratify tolerance of uncertainty in physi-
cians,30–32 and is often used in surveys addressing multiple
content areas within space constraints where use of the full
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scale is limited by its length. It ranges from 1 to 5, with 5
signifying the greatest discomfort from uncertainty (or lowest
tolerance of uncertainty). For our analysis, responses for tol-
erance of uncertainty were reduced to three categories: low
(strongly agree or moderately agree); medium (neither agree
or disagree); and high (moderately disagree and strongly
disagree).
Burnout was measured using the 16-item Maslach Burnout

Inventory-General Survey (MBI-GS), a validated instrument
widely used to assess physician burnout.15 Per the MBI man-
ual, respondents with scores of greater than or equal to 3.2 on
the exhaustion subscale, greater than or equal to 2.6 on the
cynicism subscale, or less than or equal to 3.8 on the profes-
sional efficacy subscale were defined as having high levels of
burnout in that particular scale.15 For our analysis, we used a
binary overall burnout measure defined as scoring high in two
of the three scales of the MBI-GS. To understand potential
implications of this analytic method on our results, as a sensi-
tivity analysis, we examined a continuous measure (average
score) for individual burnout scales separately.
Work Engagement was measured using the Utrecht Work

Engagement Scale to measure work engagement—a positive
work-related state of fulfilment that is characterized by vigor,
dedication, and absorption33 (a total of 9 items on a 6-item
Likert scale ranging from “never” to “daily”; range 0–54).
This scale has been extensively validated in various occupa-
tional groups, including physicians.34 As recommended for
this tool, we calculated mean scores for total work
engagement.
Overall Career Satisfaction was measured using a 5-point

Likert scale (very satisfied, satisfied, neutral, dissatisfied, or
very dissatisfied) to the question “How satisfied are you with
your career as a physician?” that has been used in several
surveys with physicians.25, 26 For our analysis, we constructed
a three-level outcome: satisfied (satisfied and very satisfied);
neutral; and dissatisfied (dissatisfied and very dissatisfied).

Statistical Analysis

Standard descriptive statistics were first used to characterize
the sample. We used chi-square test, t-test, and one-way
ANOVA to compare outcomes across categories, as appropri-
ate. Multivariable regressions were used to examine the asso-
ciation of demographic and professional factors with outcome
measures. Tolerance of uncertainty was specified as a function
of gender, race, ethnicity, experience (years since training),
medical specialty, and having trusted advisor. Having a trusted
advisor is a five-point Likert scale question assessing whether
they have a trusted advisor with whom they can discuss career
goals and career satisfaction. For easier interpretation, we
regrouped the responses into three categories: agree (strongly
agree and agree), neutral, and disagree (strongly disagree and
disagree). Physician well-being models were specified as a
function of gender, race, ethnicity, experience, medical spe-
cialty, and tolerance of uncertainty. For binary outcomes,

logistic regression was used; for ordinal outcomes, ordered
logistic regression were used; and for continuous outcomes,
generalized linear models were used. A significance level of
0.05 was used to establish statistical significance, and regres-
sion results are reported as odds ratio or rate ratio depending
on the nature of outcomemeasure. All statistical analyses were
performed using SAS version 9.4 (SAS Institute Inc., Cary,
NC).

RESULTS

Characteristics of the Respondents

The overall response rate was 93% (2020 faculty among 2172
eligible participants). Five responses were excluded due to
missing data. Of the respondents, 993 (49.3%) were male;
1186 (58.9%) practiced a medical sub-specialty; 868
(43.1%) had 10 or fewer years of experience since training;
and 998 (49.5%) had a trusted advisor (Table 1).

Tolerance of Uncertainty and
Sociodemographic Characteristics

In bivariate analyses, we found significant difference in the
distribution of tolerance of uncertainty by gender (x2=18.0,
p=0.001), experience (x2=16.1, p=0.013), and specialty
(x2=17.8, p=0.007). Tolerance of uncertainty was not associ-
ated with whether the physician had a trusted advisor (x2=7.1,
p=0.132) (Table 1).
In multivariable analyses, lower tolerance of uncertainty

was associated with female gender (odds ratio [OR], 1.23;
95% CI, 1.03–1.48); primary care practice (PCP) (OR, 1.56;
95% CI, 1.22–2.00); and lack of a trusted advisor (OR, 1.25;
95%CI, 1.03–1.53). More experience is associated with lower
odds of low tolerance of uncertainty (OR, 0.99; 95% CI, 0.98–
0.995) (Table 2).

Tolerance of Uncertainty and Physician Well-
being

In bivariate analyses, physicians with low tolerance of uncer-
tainty were more likely to be burned-out than those with high
tolerance of uncertainty (49.4% vs 23.5%; p<0.0001), less
likely to be engaged at work (average total engagement score
of 4.1 vs 4.7; p <0.0001), and less likely to be satisfied with
their career (82.2% vs 92.7%; p<0.001). Similarly, physicians
with low tolerance of uncertainty were more likely to have
higher rates of exhaustion (3.5 vs 2.5; p<0.001); cynicism (2.5
vs 1.7; p<0.0001); and reduced personal efficacy (1.6 vs 1.1;
p<0.001).
In multivariable model, adjusting for demographic and

professional characteristics, physicians with low levels of
tolerance of uncertainty were more likely to be burned-out
(OR, 3.06; 95% CI, 2.41–3.88), less likely to be satisfied with
their career (OR, 0.37; 95% CI, 0.26–0.52), and less likely to
be engaged at work (RR, 0.87; 95% CI, 0.84–0.90) than
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physicians with high tolerance of uncertainty (Table 3). Com-
pared to physicians with higher levels of tolerance of uncer-
tainty, physicians with low levels of tolerance have higher
rates of exhaustion (RR, 1.37; 95% CI, 1.28–1.47), higher
rates of cynicism (RR, 1.46; 95% CI, 1.34–1.60), and higher
rates of personal inefficacy (RR, 1.44; 95% CI, 1.32–1.57)
(Table 3).

DISCUSSION

This study adds new knowledge by comprehensively examin-
ing the factors associated with physician tolerance of uncer-
tainty in a large sample of multi-specialty physicians, with a
range of experience. Given this research question requires
detailed and complete information about burnout, this research
question is likely unanswerable from large national datasets.
As such, the work here provides an ideal balance between
granular survey data with minimal missing data and a large,
diverse physician population to support external validity of the
results. At a time when concern about faculty well-being is
high, with much speculation about causes of burnout,35 we
found a strong relationship between tolerance of uncertainty
and physician well-being, regardless of how physician well-
being is measured. We have not distinguished between differ-
ent sources of uncertainty as uncertainty in healthcare pertains
to numerous unknowns which likely co-exist and overlap. An
intolerance of uncertainty has been shown to be a characteris-
tic involved in excessive worry.36–38 The psychological dis-
tress which is associated with an intolerance of uncertainty has
consequences not only for the physical and mental well-being
of physicians but also has a detrimental impact on their ability
to perform well academically.39 As we think about the urgent
call to alleviate burnout, efforts focused in understanding and
embracing uncertainty seem vital. Our study showed that

female gender, PCP specialty, lack of experience, and lack
of trusted advisor were associated with lower tolerance of
uncertainty.
This study builds on earlier research evaluating tolerance of

uncertainty and burnout in healthcare providers, with several
studies showing an association between lower tolerance of
uncertainty and increased risk or presence of provider burn-
out2–4, 14 and work-related stress.40–43 This association has
been shown to be present early in training, with a study of
medical students showing that intolerance of uncertainty can
cause significant anxiety, frustration, self-doubt, disillusion-
ment, feelings of inadequacy (not being “good enough”), and
insecurity regarding professional skill level.44 Understanding
and acknowledging uncertainty and acquiring proper coping
strategies is now regarded as one of the core clinical compe-
tencies for medical graduates and trainees in the UK, US,
Australia, and much of Europe,8–13, 45 but there is still much
about tolerance of uncertainty that is not understood. Previous

Table 1 Cohort characteristics and their association with tolerance of uncertainty

Sample characteristics Sample distribution, N (%)* Percentage by level of tolerance of
uncertainty†

High Medium Low p-value

Gender 18.0 (0.001)
Female 905 (44.9) 48.0 28.1 23.9
Male 993 (49.3) 56.4 23.0 20.6
Prefer not to say 117 (5.81) 43.6 33.3 23.1

Experience (years since training) 16.1 (0.013)
≤10 868 (43.1) 47.8 28.6 23.6
11–20 563 (27.9) 52.6 26.1 21.3
21–30 357 (17.7) 57.1 19.9 23.0
>30 227 (11.3) 57.2 24.2 18.5

Specialty 17.8 (0.007)
Emergency medicine, radiology, anesthesia, and pathology 346 (17.2) 48.8 30.9 20.2
Medical subspecialties 1186 (58.9) 54.1 24.4 21.5
Primary care 294 (14.6) 44.2 26.5 29.3
Surgical specialties 189 (9.4) 55.6 24.3 20.1

Having a trusted advisor 7.1 (0.132)
Disagree 617 (30.6) 50.1 24.5 25.4
Neutral 400 (19.9) 50.8 29.0 20.2
Agree 998 (49.5) 53.4 25.5 21.1

*These percentages represent distribution of respondents within each characteristic question
†These percentages represent distribution of tolerance of uncertainty within a given category of a characteristic (row percentages)

Table 2 Ordered Logistic Regression Model Predicting Association
of Physicians Covariates and Tolerance of Uncertainty*

Covariates Odds ratio

Estimate [95% CI]

Gender (ref=male)
Female 1.23 [1.03–1.48]
Prefer not to say 1.49 [0.94–2.36]

Experience (in years) 0.99 [0.98–0.995]
Specialty (ref=medical subspecialties)

ERAPs† 1.13 [0.89–1.42]
Primary care 1.56 [1.22–2.00]
Surgical specialties 1.03 [0.76–1.39]

Have a trusted advisor (ref=agree)
Neutral 1.10 [0.88–1.38]
Disagree 1.25 [1.03–1.53]

*Besides the factors in the table, we also controlled for race and
ethnicity
†Emergency medicine, radiology, anesthesia, and pathology
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studies have been inconsistent in reporting higher levels of
tolerance of uncertainty in men or women, with some report-
ing higher levels in women,40 some reporting higher levels in
men,46 and others remaining inconclusive.47 There has also
been previous inconsistency with tolerance of uncertainty and
age, with some reporting increased tolerance with older
age,48–50 some demonstrating tolerance is higher with younger
age,51 and some showing no association.52 In this large multi-
specialty study, we found significantly lower levels of toler-
ance of uncertainty in females, PCP specialty, those with less
experience, and those who lacked a trusted advisor. It is
important to recognize that talking openly about uncertainty
in the clinical environment helps normalize the experience of
uncertainty, especially for those colleagues with less
experience.53

Our findings generate the hypothesis that reducing toler-
ance of uncertainty might improve physician well-being. As
healthcare organizations look to improve tolerance of uncer-
tainty among their physicians, it may be helpful to focus on
potentially modifiable factors associated with lower tolerance
of uncertainty. Particular attention likely needs to be paid to
those with less experience, and perhaps those in specialties
with high rates of undifferentiated illness and uncertainty, such
as primary care. Having a trusted advisor appears to be asso-
ciated with higher levels of tolerance of uncertainty, which
may reflect an ability for individuals to talk openly and express
anxieties and concerns with a colleague in a safe space.53

Ensuring physicians have access to a trusted advisor is an
easy-to-implement strategy that could pay dividends.
A provider’s ability to deal with uncertainty at a cognitive,

emotional, and ethical level has been shown to influence the
diagnostic process with potential for diagnostic error and
impact on patient outcomes.54When confronted with a clinical
situation whose consequences are not easy to predict—and
this concerns most medical decision-making—high uncertain-
ty intolerant physicians may feel particularly worried and
anxious about the implications of their decisions, thus result-
ing in a feeling of being “stuck” in the uncertainty and unable
to move forward.39 It is estimated that 17% of excessive costs
in medical care result from physicians’ anxiety related to how
they manage uncertainty,55 with increased test-ordering ten-
dencies,56, 57 failure to comply with evidence-based guide-
lines,58 and fear of malpractice litigation and defensive prac-
tice.59 These extraneous interventions not only increase
healthcare costs but also place patients at risk for experiencing
adverse events from unnecessary tests and treatments,60, 61

causing unnecessary concern and distress to patients. In addi-
tion, suppression of uncertainty and lack of consideration of
alternative diagnoses can result in premature closure—the
tendency to stop considering other possibilities after reaching
an initial diagnosis—the single most common phenomenon in
misdiagnosis.62 There is growing recognition of the impor-
tance of diagnostic error with regard to patient safety. Helping
physicians embrace uncertainty may be an important strategy
as we look to minimize diagnostic error and enhance patient
safety and high-quality care.
This study has several limitations. First, our results are

subject to the inherent reporting biases that often occur in
survey studies. To minimize any social desirability biases,
respondents were informed about extensive efforts to collect
and analyze data in a de-identified and confidential manner. In
addition, survey participants were unaware of the specific
hypothesis of this study, and we have no information to
suggest that they would have chosen to participate or not on
the basis of their tolerance of uncertainty or degree of burnout.
Our response rate of 93% is a robust response across a large
multi-specialty group which increases the accuracy of the data
and minimizes any selection bias. Second, our results may not
be generalizable beyond the academic faculty practice of
physicians at the MGPO. However, we are reassured that the
external validity of these results is strong, since this is the
largest physician organization in New England and includes
physicians from a diverse range of practice settings and spe-
cialties. Nevertheless, further studies are needed to confirm
our findings in other hospital and academic settings. Finally,
due to the observational design of our study, we are careful to
only test for associations and do not draw conclusions about
causality from our findings alone.
Identifying and effectively managing physician burnout has

proven to be extremely difficult, with high rates persisting in
numerous studies over time, despite increased attention to this
issue. This study generates the hypothesis that efforts to

Table 3 Multivariable Regression Results Predicting Association of
Tolerance of Uncertainty with Physician Well-being Measures*

Physician well-being
model

Association with tolerance
(reference=high)†

Medium Low

Estimate 95%
CI

Estimate 95%
CI

Burnout rate 1.90 1.50–
2.40

3.06 2.41–
3.88

Career satisfaction 0.41 0.29–
0.57

0.37 0.26–
0.52

Total work
engagement

0.91 0.88–
0.94

0.87 0.84–
0.90

Burnout subscales
(in rate ratio)
Exhaustion 1.23 1.15–

1.32
1.37 1.28–

1.47
Cynicism 1.27 1.17–

1.39
1.46 1.34–

1.60
Reduced personal

efficacy
1.30 1.19–

1.41
1.44 1.32–

1.57

*Burnout is specified as binary outcome and modelled using logistic
regression. Career satisfaction is specified as 3-level ordinal outcome
and modelled using ordered logistic regression. Results for these models
are reported as odds ratio. Total work engagement and individual
burnout scales are specified as continuous measures and modelled
using generalized linear model with log link and gamma distribution.
Results for these models are reported as rate ratio
†In addition to tolerance to uncertainty, all models controlled for
differences in gender, race, ethnicity, years of experience, and specialty.
To reduce space, we present here only the results associated with low
tolerance of uncertainty. Full results are available from authors
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improve management of uncertainty may be useful for
addressing burnout among physicians, across specialties, and
gives insight into the demographic characteristics of those
who may be at highest risk of stress from uncertainty.
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