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Human Factors

Human Factorsis the study of how a pilot’s performance is influenced by their environment
« the effect of cockpit designs

« temperature & altitude

« the functioning of the organsof the body

« the effectsof emotions and attitude

* interactionand communicationwith others

« pilot's attitude, knowledge, and disciplineand its effecton judgementand decision making



Disclaimer

|l am a physician
« Worse,l am a surgeon
« Evenworse,| am a sub-specialty surgeon

« Totallyunacceptably worse,| am a Bonanza/Baron flying surgeon

« Basically,| am alreadygoners

 lam one of those “l am smarterthan everyoneelse” overlyeducated no-good doctor pilots, with
an MD PhD MBA CPE, pretendto be a pilot,who thinksthey can reasonwith thunderstormsand
outsmartan engine failure.



Truth or Bias?

* Experience * Notunique to physicians

* Recency « Someenvyinvolved

« Get-there-itis « Caughton afterV-tailbonanzacrashes

* Purchasingpower * Flutter problem/ designissue

* High achieverjobs * Nothing particularabout doctors

« Weekendflyer « Dedicationto transportation not aviation
* Personality « KISSis hardto do

« Cando anything/ neverbeentoldno « Confirmation bias everytime an MD crashes



My story

« BENJAMIN

« LUFTHANSA CAPTAIN

« MY BESTAVIATION CRITIC

« KLM DEADLY TRAINING ACCIDENT
« MATT SULLIVAN

« HARRY HUTZ

« MIKEBOONE

« ASEL, ASES, AMEL, IR, COM, CFI-|




-
Why do only stupid pilots crash?




Stress
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& ’ Llsten to this pilot

Cirrus pilot engine failure



https://youtu.be/vRbDAkTtoGQ?t=578

Survivor’s Analysis

« My amazing preparednessthroughtrainingothersdon’t
* My "humblebrag” skill
 Undeniablegreatoutcomeas a resultofthe above

My seasoned and sage advice for others

« Adulation by fellow aviators (Max Trescottet al.) and YouTube followers(Likes!)

» Did this pilot explain his brain response correctly?



1at 1S stress?



Assoclation bias

* Pain

* Fever

* Inflammation
 Vomiting

« Coughing

e Stress



Evolution of Stress

Neutral

« By definition useful: Adaptive value of stress

AAAAAAA




Stress Evolution




Ubiquitous in Nature

* Pro-opiomelanocortin
« ACTH(Adrenaline precursor)
 HPAhormonal system (Hypothalamus, Pituitary, Adrenal)

Steroidsand Opioids essentially

Foundin: All Vertebrates

Amphibians and Reptiles

Insects

Mollusks and Marine Worms



How i1s stress helpful?

Fight or Flight

* THR

* 1 RR and Depth of breathing, 1 gas exchange
« Sweatingto cooland make slippery

* 1 Glucoselevels

* 1 Blood clotting

* 1 Muscle tension



Why not always be stressed?

« Expensiveinterms of calories
« Lesstime forfindingfood, eating and mating

« Tissuedamage

« |If a stressresponse prevents beingcaughtas prey, thisis always worth it

« Evenif substantial damageresultsfrom the stress response

* In nature, giventhe uncertainties of environmental cues and the potential life-saving effects of stress
response, expression of stressis worthwhile, even though there is only a small chance that dangeris
actually present.



Stress side eftects

e Tunnelvision

* Impairedanalytical function

* Impaired problemsolving

* Notveryhelpfulfor socialand mental threats



Stress

Mismatch between demands made on an individual and that
individual’s ability to meet those demands

« Sometimes a proverbial tiger

« Sometimes ourtendencyto committo personal goalsthatare too manyand too high

« Sometimesyou are stuckin a “mental maze”

When you are stuck in a maze,
running around like a stressed
chicken is not going to help
you find your way out



My experience
with stress

Stressin daily life

* Stressin episodes

 Work related stress

» Stressatwork

* Professional stressmanagement
* Aviationrelated stress

« Stressfulaviation episodes



Training for Stresstul Situations
% --

* Notthe same as stresstraining
* Recency

« Skill

* Automaticity

« Checklists



Stress Training

« Combathardened/ military training

* Surgicaltraining

* Recognizingyourown physiologicstressresponse
* Learnedbehaviorin responseto stress

« FAA fatalisticattitude training antidote

* “When the engine fails, ask for a cup of coffee”

e "Neverrunto a code”

* Firstthing an attendingsurgeondoes when called into an OR Emergency?



Human factors in Medicine

* Learningfromeach otherisimportantto mitigate problems, accidentsand deaths


https://www.youtube.com/watch?v=JzlvgtPIof4

Human tactors lessons applied

« In 2006 Gawande et al.: 66% of all adverse events were found to be surgical in nature

« Some confirmation bias, butindicative of the high stress and complexity of surgery

« Flow disruptions are most stressful

« Flow isthe statein which a person is fullyimmersedin a complex activity thatis intrinsically motivated by his
or her own talents and interests. I[timparts a distorted sense of time and a loss of any feeling of self
consciousness. Flow can only be attained if an individual possesses the proper skill set necessary to carty out
a task.

* Impairedteam work, communication failures, equipment ortechnology problems, extraneous interruptions and
issues in resource accessibility leadsto surgical errors.

« The number of minoreventsincreasing, leadsto decreased abilityto deal with major events

 Mostdistracting were communications about equipment, other patients.
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Surgery adaptations

« Checklists before and aftersurgery
* Pre-op briefing
« Teamworktraining courses(ATLS)

* Minimizing extraneous communications



L.essons trom a Surgeon

» Learnto recognize yourstress response physiology through deliberate training and practice

« Use active interventionsto decrease stress, particularly when the stressis the highest
* Leanout, releasetension
« "widenthe retractors” > let go of the yoke

» Take several deep breathsand exhale calmly, say outloud: What can | do better? Who can |
call? Whatelse could be going on? What are my alternatives?

 Crackajoke,and release mental tension, even when nobody islistening
* Don'tshy away from stressful training scenarios, butdebriefand learn from them
* Learnall you canaboutyour patientand patient’scondition (or airplane, procedure etc)

« M&M conference (Discuss cultural pitfalls)



Let’'s armchair review

 Who has a story?

« Did | changeanyone’'smind?

 Did | add insight?

« Canyou be critical withoutbeing mean?

« Crashin Raleighin the 80’s
« EXXcrash

« Canyou celebratesuccessand still be critical of choices?
 Miracle onthe Hudson

« Cirrusengine out



s

isten toMthis pilot
CirrusS"sMot engine failure



https://youtu.be/vRbDAkTtoGQ?t=578

Summary

« Stresshelpsand stress hurts

 When you need your decision-making capabilities more than your fight and flight response,

stressis hurtful
« Aviationis nota frightor flightkind of deal, stress hurts more than helps
« Trainingis paramount, simulationis helpful, check list supportyour brain when stressed
* No substitutefor learning aboutyour own stressresponse
« Trainto be stressed,and learn how to respond. It may save your bacon one day.

e Dareto be critical, but don't be mean.Invite/ allow criticism, don’t be too sensitive
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