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INTRODUCTION

METHODS

In healthcare, a certain level of confidence is necessary to
make decisions. However, most beliefs are distorted by
deep-seated overconfidence. Previous studies have assessed
the level of overconfidence across industries and shown
how workers are affected by it.1 As overconfidence is a
cognitive bias that hampers making appropriate decisions
and potentially puts the patient at risk, we investigated
whether physicians are also prone to overconfidence.
The same holds true for anchoring. Anchoring is the
cognitive bias which results from the tendency to rely too
heavily on the first piece of information a person receives
when making a judgement. The information anchors in
your mind and influences your judgement.
We hypothesized that physicians suffer from cognitive
biases of overconfidence and anchoring. To test this
hypothesis, we applied a previously validated “Confidence
Quiz” among healthcare practitioners.1

We used a confidence quiz to assess the level of
overconfidence among physicians. Physicians were
recruited after six consecutive workshops on leadership.
Participants were asked to simply provide a low guess
and a high guess for each of the 10 questions in the quiz
(table 1), to indicate that they were 90% sure the true
value would lie between the guesses. Hence, participants
needed to provide answers so that nine out of 10 answers
would be within their low and high guess interval.
Of note, to assess your own confidence, please complete
the quiz. The answers can be found in the appendix (the
questions and answers have been updated for the year
2017). To investigate the effect of anchoring, one question
(number 7) was introduced with either low, normal or high
information. The question asked “how many passengers
have died worldwide due to a commercial airplane accident
in the previous 5 years (2013-2017)?” The question was

Table 1. 90% confidence interval questionnaire
Question
1

What is the gestation period of an African elephant in days?

2

What was the number of red blood cell transfusions in 2017 in the Netherlands?

3

What was the total national healthcare expenditure in 2017 in the Netherlands?

4

How often was TBC reported in 2017 in the Netherlands?

5

What was the proportion of health expenditure of GDP in 2017 in the Netherlands?

6

How many consultants were registered in 2017 in the Netherlands?

7

How many passengers have died worldwide due to a commercial airplane accident in the previous 5 years (2013-2017)?

8

What is the longest delay in minutes before starting CPR in which there was full recovery after an out-of-hospital cardiac arrest?

9

What is the number of states in Europe?

10

What is the national percentage of patients readmitted in 2017 within 30 days in a non-academic teaching hospital?
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introduced with option A (high anchoring): “On March 8th
2014 239 passengers died in the crash of flight Malaysia
Airlines”; or B (normal anchoring): “On December 28th
2014 162 passengers died in the crash of AirAsia”; or C
(low anchoring): “On February 16th 2014 18 passengers
died in the crash of Nepal Airlines”.
All answers were filled in anonymously. Only answer
sheets that were completed were included in the analysis.
All anonymous data were extracted and processed by two
independent researchers using the statistical software R.
The responses of the numerical questions are expressed
as mean ± standard deviation (SD). We compared groups
with Wilcoxon test (nonparametric statistics). For multiple
groups (n = 3) we used the Kruskal Wallis test.

Table 2. Overconfidence among healthcare practitioners
Percentage of misses

Size**

Ideal*

Actual

Total

10%

73%

2610

Residents

10%

73%

2050

Consultants

10%

74%

560

Internal medicine

10%

74%

1720

Surgery

10%

65%

170

Intensive care

10%

65%

210

Other

10%

75%

510

*The ideal percentage of misses is 100% minus the confidence
interval. Thus, a 10% ideal means that physicians were asked for 90%
confidence intervals.
**The total of number of judgements made across persons and
questions.

R ESULTS
In total, 318 physicians participated in the workshop
and 261 physicians completed the quiz. The majority
of participants had a background in internal medicine
(65%), surgery (7%) or anesthesiology (8%); 77% of
the respondents were residents and 21% consultants.
The majority of respondents were female (65%).

We could not find large differences in personal
characteristics or specialty training. Because internal
medicine residents were overrepresented, differences
could have been blurred in our study. Previous studies
however have also shown that confidence or recognition of
uncertainty do vary with physician experience.2,4
Overconfidence is caused by various biases or heuristics
(mental shortcuts), especially the availability heuristic.
In general, our decision system benefits from heuristics
to find solutions when faced with complex problems or
incomplete information, but in certain cases, they lead
to systematic errors or cognitive biases. We specifically
tested the anchoring phenomenon, a form of availability
bias. Numerical information in the quiz allowed the
participants to adjust their estimates accordingly, thereby
demonstrating the effect of anchoring. Mamede et al.
has shown before that an availability bias may occur in
diagnosis as a consequence of recent experiences with
similar cases.5 Anchoring may lead to premature closure
in the diagnostic process.
In summary, this study shows that physicians are
highly susceptible to overconfidence and anchoring.
Overconfidence may put patients at risk by influencing
reasoning and decision making. Therefore, we believe it
is important for physicians to become aware of this highly
prevalent cognitive bias. Taking the Confidence Quiz can
be a first step in creating this awareness.

Overconfidence
None of the 261 respondents achieved a 90% confidence
score on the quiz (table 2). The reported confidence was
around 25%, with intensive care and anesthesiology
backgrounds resulting in higher confidence (35%).
No effect was seen regarding level of experience, gender
or age.
Anchoring
Physicians were susceptible to anchoring effects ( figure 1).
Questions with high anchoring resulted in significantly
higher values compared to questions with low anchoring
(p < 0.001).

DISCUSSION
To our knowledge, this is the first assessment of the level
of overconfidence among physicians. All participating
physicians overestimated their accuracy and were prone
to over-precision. Physicians rank in the same range of
overconfidence as advertisers, computer specialists and
security analysts. None of the participants scored a correct
90% in the 10-question quiz, compatible with the less than
1% correct confident score reported in the literature.1 Previous
studies in medicine have mostly looked at diagnostic error
rates compared with self-reported confidence.2 Of interest, in
a vignette study, self-reported confidence levels were around
70%.3 We show that the level of overconfidence is much
higher than a physician’s own belief.
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Figure 1. The effect of anchoring on healthcare practitioners. To investigate the effect of anchoring, one question
(number 7) was introduced with either low, normal or high information. The question asked “how many passengers
have died worldwide due to a commercial airplane accident in the previous 5 years (2013-2017)?” The questions
were introduced with option a (high anchoring): “On March 8th 2014 239 passengers died in the crash of flight
Malaysia Airlines”; or b (normal anchoring): “On December 28th 2014 162 passengers died in the crash of AirAsia”;
or c (low anchoring): “On February 16th 2014 18 passengers died in the crash of Nepal Airlines”. In question 7 high
anchoring resulted in a significantly higher answer compared to low anchoring (p < 0.001). Data are reported as
mean passengers who died during commercial flights with individual data points.
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