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Cognitive Errors in Healthcare

Why should we care about cognitive errors?
• They occur frequently in healthcare
• They can have significant negative impacts for our patients

Let’s take a closer look at:
• What we mean by cognitive error
• Some of the factors that predispose us to making cognitive 

errors
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What is Cognitive Error?

Cognitive error is a thought process mistake that occurs 
during sensemaking
• Thought process – carefully considering something, or a 

series of conclusions 
• Sensemaking – figuring out what’s going on
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Cognitive Error Example

Treat a lung 
tumor using 
respiratory 
gating
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Treatment 
misadministration

• Multiple lesions
• Largest lesion identified as target (it is 

the easiest one to see)
• One of the smaller lesions is the 

intended target

Task Outcome



How do we think?

Type 1 thinking
• Fast and efficient
• Governed by heuristics
• Use very little mental effort

Type 2 thinking
• Deliberate and analytical
• Can be used to override type 1 

decisions
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Marjorie Stiegler, MD.  “Understanding and 
Preventing Cognitive Errors in Healthcare.



Cognitive Error Example

Treat a lung 
tumor using 
respiratory 
gating
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Treatment 
misadministration

• Multiple lesions
• Largest lesion identified as target (it is 

the easiest one to see)
• One of the smaller lesions is the 

intended target

Task Outcome



Predisposing Factors

What factor predispose us to cognitive error?
• Person Factors

• Cognitive loading/fatigue/stress/feelings towards 
patients/colleagues

• System Factors
• Workflow design/task complexity/time constraints
• Poorly designed/integrated or inaccessible IT
• Distractions, interruptions, noise, poor lighting
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Rudeness

How does rudeness impact performance?
• Riskin et al (Pediactrics, Sep 2015) studied this

• Randomized 24 NICU teams
• Exposed to either rude or neutral comments
• Assessed based on diagnostic and procedural 

performance
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Rudeness

How does rudeness impact performance?
• Results

• Composite diagnostic and procedural performance 
scores were lower for members of teams exposed to 
rudeness

• Rudeness alone explained nearly 12% of the variance in 
diagnostic and procedural performance
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Fatigue
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How does fatigue impact performance?
• Danziger et al. (PNAS 2011) studied this

• Retrospective review of 1,112 parole rulings over 10 
months

• Decisions made by 8 judges
• Deliberations are split into three sessions with two food 

breaks in between session



Fatigue
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Proportion of rulings in favor of the prisoners by time of day



Attitude

How does attitude impact decision making?
• Kadzielski et al. (Clin Orthop Relat Res, 2015) studied 

this
• Prospective review of 31 orthopedic surgeon 

reoperation/readmission rates
• Surgeon’s attitudes assessed using validated aviation 

psychology tools
• Examined correlation between attitude and 

reoperation/readmission rate
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Attitude
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Macho scale

• They found a 
correlation between 
macho attitudes and 
reoperation/ 
readmission rate

• Macho attitude alone 
accounted for 19% of 
variance



Attitude

What is a macho attitude?
• Authors define a macho attitude as:

• Being found in pilots who continually try to prove 
themselves better than others

• They tend to be overconfident and attempt difficult tasks 
for the admiration it gains them
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How does this translate to rad onc?
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• Mazur et al. (2014) studied this
• Prospective – 9 physicians planned 3 cases each
• Perceived workload assessed using NASA-TLX tool
• Performance based on severity of errors
• Examines relationship between perceived workload and 

performance



How does this translate to rad onc?

where the physician’s willingness to approve the treatment
plan (a more subjective measure of performance) also
declined at NASA-TLX scores N50. This same approximate
threshold has been seen in other industries,8-11 and suggests
that workload may be an important factor contributing to
errors in treatment planning tasks.

The assessment of workload has several limitations, as
previously reported.16-18 The NASA-TLX tool might not
be ideal for this laboratory simulation-based setting. Using
other (more objective) measures of workload might
provide more robust results, and we are initiating studies
along these lines. Nevertheless, the NASA-TLX is
currently the most well-accepted subjective instrument to
perform workload assessments. Results also indicated that
the mental demand dimension was a major source of the
overall NASA-TLX score, where temporal demand and
frustration dimensions were the greatest sources if inter-
subject variation. Our research environment was intended
to emulate the real clinical environment to the degree
practical. However, it is likely that our experimental
design (eg, laboratory setting, time limitations for cases,
quantification of performance, embedded errors, etc)
might not sufficiently reproduce the real environmental
settings and procedures. Thus our conclusions must be
interpreted with caution. Nevertheless, our findings are
consistent with similar studies in other fields where
NASA-TLX scores have been linked to performance.14,15

Further, a simulation-based study with modest numbers of
cases and subjects is typical for this type research requiring
extensive in-depth human assessments. As the majority of
the higher NASA-TLX scores and the majority of the
performance errors were in the residents, our findings
might be most pertinent to centers with training programs.

Our results are based on the study of a limited number
of specific cases and participants from 1 department, and
use of specific EMRs in a simulated laboratory environ-
ment. Future studies should include a larger sample size
with a broader number and type of cases. Additionally,
each subject could review their own performance to
improve the accuracy of error identification and quantifi-
cations. This approach would provide a more “robust”
evaluation of individual performance.

It is reasonable and timely to quantify workload and
study the relationship between workload and performance
within radiation oncology. We suggest that workload be
considered as a metric for quality and safety as suboptimal
workload levels appear to be associated with reduced
performance. The results from these types of studies can
inform concerns such as work assignments, work-duty
hours, and the development of alternative procedures to
either reduce workload (eg, task redesign, usability
improvements, etc) or bolster quality assurance efforts
(eg, checklists, huddles, double-checks, hardware or
software supported “hard” stops, etc) for tasks with
particularly-high workloads. This study may have impli-
cations for other medical settings with similar tasks.
Additional studies with a larger number of subjects, an
increased diversity of tasks, and alternative measures of
both workload and performance, are planned.

Summary

We found that errors appear to increase at subjective
NASA-TLX scores≈ 50, which is consistent with findings
from other industries.
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Figure 1 Marginal plot of National Aeronautics and Space Administration Task Load Index (NASA-TLX) scores versus severity grade
of errors. (x axis, NASA-TLX scores; y axis, severity grade errors). Top, box-plot of NASA-TLX scores; dashed-line at NASA-TLX
score of 50, workload score where errors appear to be more common.

74 L.M. Mazur et al Practical Radiation Oncology: March-April 2014
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Decision making is precarious at best

Hopefully we’ve convinced you that decision making is a 
precarious affair, at best!

• How can you recognize when you are making a bad 
decision?

• Remember, being wrong feels the same as being right
• Step 1 – know the more common cognitive biases
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