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Who are you? 
How many of you are experts? 
How many of you want to be experts? 
à Everyone! Who doesn’t…? 
We are in the business of being experts, 
in an expert domain, and we also cultivate experts 
… but, be careful what you wish for…. 

MEDICAL EXPERTS: 
THE GOOD, THE BAD, AND THE UGLY 
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2004 paper by Baker & Norton,  
“The Canadian Adverse Events Study” 

??? 
YOU! 
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So, be careful what you wish for!  
Need to know what you are getting into… 
Because you can do a better job (being an expert 
yourself, as well as training others to become experts), 
if you understand ‘expertise’ 
à And this is what this talk is all about 
à From a cognitive perspective 

MEDICAL EXPERTS: 
THE GOOD, THE BAD, AND THE UGLY 



•  Cognitive Neuroscientist (research & training, 
consultancy) 

•  Interested in human performance, skills, 
judgment, and decision making 

•  Especially in expert domains (e.g., US Air Force, 
policing, forensic, and medical) 

•  Looking at improving performance 
– Most effective way to acquire skills 
– Make best possible decisions 
– Avoid/minimize error 
–    
–    

Who am I? 



From ‘The Paradox of Human Expertise: Why Experts Can Get It Wrong’  
(Dror, 2011), The Paradoxical Brain. Cambridge University Press:  
“Expertise is correctly, but one-sidedly, associated with special abilities and  
enhanced performance. The other side of expertise, however, is hidden. Along  
with expertise, performance may also be degraded, culminating in a lack of  
flexibility and error. Expertise is demystified by explaining the brain functions  
and cognitive architecture involved in being an expert. These information 
 processing mechanisms, the very making of expertise, entail computational  
trade-offs that sometimes result in paradoxical functional degradation. For  
example, being an expert entails using schemas, selective attention, chunking  
information, automaticity, and more reliance on top-down information, all of  
which allows experts to perform quickly and efficiently; however, these very  
mechanisms restrict flexibility and control, may cause to miss and ignore  
important information, introduce tunnel vision and bias, and can cause other  
effects that degrade performance. Such phenomena are apparent in a wide  
range of expert domains, from medical surgeons and forensic examiners, to  
military fighter pilots and financial traders.” 
 
 

Expertise 



Human cognition 
•  “The mind is not a camera” (from ‘Perception is Far From 

Perfection’, Dror, 2005, Journal of Brain & Behavioral 
Sciences) 

•  Understand how humans process information 
•  The cognitive underpinning of expertise 

Just some  
illustrative examples 

 
   FINISHED FILES ARE THE RE 
   SULT OF YEARS OF SCIENTI 
   FIC STUDY COMBINED WITH 
   THE EXPERIENCE OF YEARS… 

                         Alphabetically saying the months of the year… 
 



The human element 
•  Stands at the heart of healthcare 

– Perception of information 
–  Interpretation 
–  Judgement 
– Decision making 
– Carry out procedures, etc. 

à Must deal with improving healthcare 
through understanding of human cognition 
•  Understand it within the medical 

environment 
•  Why are we not doing so well (as much as 

we can & should be…): 
    An issue of public policy  
 



And when this does not work….? 





The human element 
•  Stands at the heart of medical care 

– Perception of information 
–  Interpretation 
– Judgement 
– Decision making 
– Carry out procedures, etc. 

à Must deal with improving healthcare 
through understanding of human 
cognition 
•  Understand it within the medical 

environment 



Medical environment 
•  Time pressure 

–  Quantity and quality of information 
–  Risk taking 
–  Flexibility and adaptability  
–  Cognitive systems involved 

•  Piecemeal 
–  Distributed cognition 
–  Lack of continuity  

•  Technology 
–  Lots of it… 
–  Not ‘brain friendly’ 

 
è Have a challange! 

+ Human Cognition 
+ Expertise 



What is this all about? 
Improve 
patient  

care and 
safety 

Reduce and 
minimize error 

Risk management 

Decision making 

Judgement and interpretation 

Perception 





Information selectivity! 

•  Can’t be avoided àlimited resources, inherent mismatch 
between demands & resources. 

 
•  Don’t want to avoid it à Overall good and effective 

mechanisms 

•  Much of it occurs automatically and without awareness 
 

 à the more we become ‘experts’, the more these 
become automatic and unconscious 





The cognitive system is active and dynamic. It is important to 
engage the cognitive system on its own terms, work with it, 
definitely not against it! 
Must really know and understand what is going on! 
 





•  Step 1: Set Behavior 
Expectations 

 Define Safety Behaviors & 
Error Prevention Tools 
proven to help reduce 
human error 

•  Step 2: Educate 
 Educate our staff and 
medical staff about the 
Safety Behaviors and Error 
Prevention Tools 

•  Step 3: Reinforce & Build 
Accountability 

 Practice the Safety 
Behaviors and make them 
our personal work habits 



Training to reduce error 
•  Training should target specific causes of errors 
    For example, making sure that you check that: 

–  Right patient? 
–  Right drug? 
–  Right dose? 
–  Right time? 

•  Imprint ‘red rules’ (e.g., no exception, etc.) 
•  Behavioural norms, such as STAR (Stop, Think, Act, & 

Review).  

But….. 
New England Journal of Medicine, 2010,"Temporal trends 
in rates of patient harm resulting from medical care" 

 



•  In addition to training to reduce error: 
•  Train for error recovery! 
•  Specifically: 

–  Quick Error detection 
and 
–  Quick recovery 

 

Training to Minimize Error 



Error recovery 
•  Need to interact with real scenarios 
•  Learn to detect when an error occurs 
     gradually: 

 - first ‘exaggerated’, then more and more 
 subtle, and then with distractions 
 - first in others, then yourself…  
   (use of ‘sabotage’) 

•  Once detected, train to respond to it 
      gradually:  

 - What do to: give answer, then give multiple 
 choices for them to consider, and then let 
 them generate options themselves) 
 - Take action quickly 

•  Learn for the future! 
 

à Error REDUCTION! 



2011; 33: 34–38

A novel approach to minimize error in the
medical domain: Cognitive neuroscientific
insights into training*

ITIEL DROR

University College London, UK

Abstract
Medical errors are an inevitable outcome of the human cognitive system working within the environment and demands of

practicing medicine. Training can play a pivotal role in minimizing error, but the prevailing training is not as effective because it

directly focuses on error reduction. Based on an understanding of cognitive architecture and how the brain processes information,

a new approach is suggested: focusing training on error recovery. This entails specific training in error detection and error

mitigation. Such training will not only enable better responses when errors occur, but it is also a more effective way to achieve

error reduction. The suggested design for error recovery training is to begin with detecting errors in others. Starting off with highly

visible and even exaggerated errors, and advancing to more challenging detections and finally requiring to detect errors within

oneself rather than in others. The error mitigation training starts with providing the learners with the correct remedial actions (after

they have detected the error). With training, the learners are required to select the appropriate actions within multiple choice

alternatives, and eventually are required to generate the appropriate remedial responses themselves. These can be used for

instruction as well as for assessment purposes. Time pressure, distractions, competitions and other elements are included so as to

make the training more challenging and interactive.

Proper training is a challenge. Conveying information effec-

tively and efficiently to the learner and making sure they

acquire the needed skills is not an easy task. Nevertheless,

short-term knowledge acquisition is the relatively easy part in

training. More difficult is to teach in a way that the learners

retain what they have learned in the long run, so that they

remember and can recall it long after the training and

assessments are all completed. Even more challenging is that

learners need not only to acquire the information and

remember it, but also use it and apply it in practice in order

to achieve better performance and outcomes.

What we must understand is that meeting such challenges

depends largely on the human cognitive system. It must be

engaged correctly, on its own terms, making sure that training

is ‘brain friendly’ (for details, see Dror in press (a)). If we do

that, then the correct mental representations are formed and

the information is much more likely to be learned quickly,

remembered and used. Hence, success in training depends

critically on it being guided by the human cognitive architec-

ture and how the brain processes information. Such a cognitive

neuroscientific approach to learning provides important

insights into how best to design and deliver training (e.g.

Dror et al. 2008; Cherrett et al. 2009; Pauker & Wong 2010).

Training to minimize error is very important in all domains,

but has special importance in medicine. The problem is that

training to minimize error is not simple. In contrast to many

training subjects that simply entail specific information that

needs to be learned, minimizing error involves not only

conveying information. Minimizing error must derive from

insights and understandings of the causes of error and human

cognition.

This is clearly demonstrated by inadequate attempts to

reduce error via policy measures. They are not as effective

because they do not take into account the cognitive roots of

error. In the United States, for example, Medicare and medical

insurance companies have decided to stop paying for costs

associated with error. If a patient needs a leg to be amputated,

but ends up having both legs amputated because initially the

wrong leg was removed, Medicare will only pay the cost of

amputating one leg, and not the cost of both amputations.

Similarly Medicare will not cover the costs of treating a variety

of errors, e.g. ‘when patients receive incompatible blood

transfusions, develop infections after certain surgeries or must

undergo a second operation to retrieve a sponge left behind

from the first’ (Sack 2008). Such policies may be justified for a

number of reasons, but as measures to minimize error, they are

misguided and ineffective. Nevertheless, this policy was

intended to minimize error (Sack 2008).

More drastic, cognitively uninformed, policies aimed at

reducing error include fining hospitals when errors occur. For

example, Rhode Island State Department of Health fined a

hospital for its third instance of operating on the wrong side of

the brain (Goldstein 2007; Mello 2007), and the State of

California fined nine hospitals for medical errors (Engel 2007).

Correspondence: I. Dror, Institute of Cognitive Neuroscience, University College London, London, UK; email: i.dror@ucl.ac.uk
*This article is based on the author’s opening plenary presentation at the annual meeting of the Association for Medical Education in Europe, AMEE
2010. Correspondence can be sent to: i.dror@ucl.ac.uk and further information is available at: www.cci-hq.com
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Meta Cognition 

•  Different kinds of ‘knowledge about knowledge’ 
•  People are very weak in meta-cognition (over estimate)  
•  Socrates the smartest person because of his meta-

cognitive skills! 
•  When it comes to experts…. well... 

–  Over self confidence 
–  Do not listen 
–  Discourage, frown, and ‘punish’ disagreement 
–  Take undo risk 
–  Escalation of commitment 
–  Wishful thinking 
–  Confirmation bias 
–  …. and more! 



We have seen examples of ‘problems’: 
 

    Alphabetically saying the months of the year… 
 
 
 

    
 
 

   FINISHED FILES ARE THE RE 
   SULT OF YEARS OF SCIENTI 
   FIC STUDY COMBINED WITH 
   THE EXPERIENCE OF YEARS… 

 
 
 
 
 
                         



What is this all about? 
Improve 
patient  

care and 
safety 

Reduce and 
minimize error 

Risk management 

Decision making 

Judgement and interpretation 

Perception 

+ Meta Cognition 
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THANK YOU! 

MEDICAL EXPERTS: 
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