‘Human Factors’ in Tech Diving

The role of non-technical skills In
managing ‘risk’ in diving
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the human

Risk diver

“...the probability that a
particular adverse event «
during a stated period of
results from a particular
challenge. As a probabilit

sense of statistical theor
obeys all the formal Ia
combining probabilitie

1983 -RoyalSociety




the human
Risk - Multiple Meanings diver
* Risk as a hazard
* RISk as probability
e RiISK as consequence

* Risk as potential adversity or threat
e Context Specific
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rather the presence of barriers and defences and the d|\/er
capacity of the system to fail safely.”
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Perceived Risks .
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Table 3. Ordering of perceived risks for 30 activities and technologies. The ordering 1s
based on the geometric mean risk ratings within each group. Rank 1 represents
the most risky activity or technology.

Activity or Technology

Nuclear power
Motor vehicles

Handguns
Smoking
Motorcycles

Alcoholic Beverages
General (pnvate) aviation

,%VS|OVIC P. (1987 Perceéati‘on of risk posed by extreme events. Science, 236(4799), 280-285.
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Incompetent and Unaware

Percentile

Figure 3. Perceived grammar ability and test performance as a function = —f—=Perceived Ability

- Perceived Ability
mnfeem Parcejved Test Score
A2 Actual Test Score

Bottom 2nd 3rd Top
Quartile Quartile Quartile Quartiie

of actual test performance (Study 3).

Grammar

Unskilled and unaware of it: how difficulties in recognizing
one's own incompetence lead to inflated self-assessments.

Dunning, Kruger. 1999

Percentile

«egpern P arceived Test Score
=@ Actual Test Score

Bottom 2nd 3rd Top
Quartile Quartile Quartile Quartile

Figure 4. Perceived logical reasoning ability and test performance as a
function of actual test performance (Study 4).

Logical Reasoning




Uncertainty: Self and the Situation

Individual estimates o
current location of

operating point
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boundary

Copyright © 2004 by R.I. Cook

“Going solid”: a model of system dynamics and consequences for patient safety.

Cook, R, & Rasmussen, J. (2005).
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Uncertainty

e/ero Risk Illusion

- Large numbers create illusion of
certainty

eThe ‘Turkey lllusion’

- The longer something happens, the

more certain we become that it is certain
Certainty Risk Uncertainty

Stocks
Business
Health

Dice
Gambling
Casino

R — R

Zero Risk Turkey Illusion

=, The human
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How to make
good decisions

‘Powerful ... engaging ...
with welcome touches of humour’




the human

Situational Awareness )t diver

The ability to FOCUS on what is
iImportant and / or relevant...

...whilst being conscious of, and
taking into account, the limitations
of focussed attention




Situational Awareness Sk diver

The ability to FOCUS on what is
Important and / or relevant...

...whilst being conscious of, and
taking into account, the limitations
of focussed attention

Frame 1 Frame 2 Frame 3
We only see those

things which we are
expecting to see...

90% 75% 100%

e invisible gorilla strikes again: Sustained inattentional blindness in expert observers”
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COGNITIVE BIAS CODEX, 2016
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Blog article: https://www.thehumandiver.com/blog/17-cognitive-biases
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=3, the human

Intuition can be correct but only If...

 There Is regularity in the worlc
 You undertake lots of practice
* You get iImmediate feedback..

“Intuition is thinking that you know without knowing why you
In general, confidence is a very poor cue to accuracy.
Because intuitions come to your mind with considerable
confidence and there is no guarantee they’re right.”

Thinking. Fast and Slow. Kahneman.



I, The human

diver

Intuition can be correct but only If...

 There Is regularity in the worlc
 You undertake lots of practice
* You get iImmediate feedback..

“Intuition is thinking that you know without knowing why you

Bl i Lt ] In general, confidence is a very poor cue to accuracy.
B ) Because intuitions come to your mind with considerable

| : ; confidence and there is no guarantee they’re right.”
Otherwise we fill the gaps with t guarantee theyre right
made-up stuff!

Thinking. Fast and Slow. Kahneman.



Diving risks don’t exist in i1solation
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Risk Management - Logical Approach

Where do you get the
likelthood information from?

How many ‘Greens’ make a ‘Red’?
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“The job of any human is to be able
to predict with 100% accuracy what
IS going to happen next. Sadly
though, this is an utterly impossible
task so instead the human has to
make a probability/possibility
trade-off where they gamble on the
million and one things that can
possibly happen next against the
one or two things that will probably
happen next.”

Duncan MacKillop

the human

diver



Gambling...
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=N the human
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Gambling with two dice
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Gambling with two dice

6:36
or

1:6
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Large Numbers



1 person, 2 dice

. Frequencyw total rolls = 10
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Roll dice: 1 | Auto |
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100 — —
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1 person, 2 dice

. Frequencyw total rolls = 10
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3 people, 3 experiences

Frequency v total rolls = 10 ey,
4 2
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the human
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100 rolls...
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the human
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100 rolls...

‘ |72re1:]LIE|"|C:?".Ir |

Roll dice: | 1

100

10,000

®

total rolls = 100

dice =2

12

the human

7 OlvVer



’rhelhumon

diver

3 people, 3 closer experiences

. Frequencyv total rolls = 100

0

12

0

. Frequencywv total rolls = 100

Roll dice: 1 Auto d N [ A
10 dice =2
= O O o
10,000 Rese
@ W 4O Y,

Roll dice: 1 Auto
10 (. W [ = W dice =2




10 000 rolls...

. Frequencywv total rolls =0
: : 5 A 10 1 12
Roll dice: 1 | Auto |
10 dice = 2
100 — —
[ ] l
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L, The human
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10 000 rolls...

. Frequencywv total rolls =0
: : 5 A 10 1 12
Roll dice: 1 | Auto |
10 dice = 2
100 — —
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How many variables (dice) in diving?

~ Ascent Breathing Gas| | Dehydration = Physical| | DCS Hx . Age
Rate | Fitness

Repetitive . Sex?1

= _
DIVE PROFILE PREDISPOSITION [~ Buddy

Tlme

/ Clrculatmn
Depth

Atmospheric DECOMPRESSION Nutrltmn/])mgs
Pressure | SAFETY Blﬂlﬂglcal Health

Genetlcs/Eplgenetlcs \

EXERCISE
e THERMAL Acclimatization

Timing Intensrcy STATUS
Warm/Cool Intensity

Timin
Econnmy Buﬂ}’ﬂﬂﬂ? & Pollock (2016)

http://www.alertdiver.com/Factors-in-decompression-stress
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How we Communicate Risk Is Importan@diver

Perceptions of Probability

Almost Certainly
Highly Likely

Very Good Chance
Probable

Likely

We Believe
Probably

Better Than Even

About Even
We Doubt

Improbable

Unlikely

Probably Mot

Little Chance
Almost No Chance
Highly Unlikely
Chances Are Slight

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Assigned Probability

created by fuzonination

http://www.probabilitysurvey.com/



Possibility?

DCS

Fatality

Totally running out of gas
Total electronics failure
Partial electronics failure
Bailing out and ascending
to surface

Hyperoxia

Hypoxia

Hypercapnia

the human
diver



Possibility? Probability?

DCS DCS

Fatality Fatality

Totally running out of gas Totally running out of gas
Total electronics failure Total electronics failure
Partial electronics failure Partial electronics failure
Bailing out and ascending Bailing out and ascending
to surface to surface

Hyperoxia Hyperoxia

Hypoxia Hypoxia

Hypercapnia Hypercapnia

the human
diver



Possibility?

DCS
Fatality

Totally running out of gas
Total electronics failure
Partial electronics failure
Bailing out and ascending
to surface

Hyperoxia
Hypoxia

Hypercapnia

the human

diver

Probability?

DCS

Fatality

Totally running out of gas
Total electronics failure
Partial electronics failure
Bailing out and ascending
to surface

Hyperoxia

Hypoxia

Hypercapnia

Acceptable?

DCS

Fatality

Totally running out of gas
Total electronics failure
Partial electronics failure
Bailing out and ascending
to surface

Hyperoxia

Hypoxia

Hypercapnia
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Feedback reinforces behaviour

Human Behaviour Probability of No Accident
(Function of System) Adverse Event

CONSEQUENCE
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Normalisation of Deviance/Risk Homeostasi®” Alver

Original marginal boundary

-_*:

| . Acceplable
operating point
-,_./"I_J.
/
G—(@
/

z __--'-._.-..____)"" -

Cook and Rasmussen, 2005 Coovriaht € 2004 bv R.l. Cook
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Zdiver

Normalisation of Deviance/Risk Homeostasis

Original marginal boundary

— i

Acceplable
Normal conditions toke . ,T\;/ operating point

operating point outside . .1/
accepted margin /

withou! occidernt

Cook and Rasmussen, 2005 Coovriaht € 2004 bv R.l. Cook
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Zdiver

Normalisation of Deviance/Risk Homeostasis

Original marginal boundary

— i

Acceplable
Normal conditions toke . ,T\;/ operating point

operating point outside . .1/
accepted margin /

without accident Carrective

ochon laken

Cook and Rasmussen, 2005 Coovriaht € 2004 bv R.l. Cook



the human

Normalisation of Deviance/Risk Homeostas@diver

Original marginal boundary

T

Acceplable
Normal conditions toke . ,T\:/ operating point

operating point outside . \')
accepted margin :

withou! occidernt
(2

Repeated shifts outside =
marginal boundary lead
to margin being judged

as 1oQ conservanve

Corrective
achion taken

3

Cook and Rasmussen, 2005 Coovriaht € 2004 bv R.l. Cook



the human

Normalisation of Deviance/Risk Homeostas@diver

Original marginal boundary

-
-
s .

Acceplable
Normal conditions foke ,-\,/ Dperufing pninl
operating point outside ™. 1
accepted margin
without accident

Carrective
_ achion laken
2
Repeated shifls outside
marginal boundary lead
to margin being judged
as foo conservanve L
Operations now evaluated
relative to the shifted
margin; process repeats

Cook and Rasmussen, 2005 Coovriaht € 2004 bv R.l. Cook



the human

Normalisation of Deviance/Risk Homeostasi@}diver

Original marginal boundary

I--_‘

Acceplable
Normal conditions foke X ,-\,/ Dperufing pnini
operating point outside . .
accepted margin
withou! accident

Carrective
_ achion laken
G
Repeated shifls outside
marginal boundary lead
to margin being judged
as foo conservafive
Operations now evaluated
relative to the shifted
margin; process repeats

_-#I- o

New marginal —
boundary

Cook and Rasmussen, 2005 Coovriaht € 2004 bv R.l. Cook
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Feedback reinforces behaviour

Human Behaviour Probability of No Accident
(Function of System) Adverse Event

Adverse Event

Severity
Probability
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Feedback reinforces behaviour

Human Behaviour Probability of No Accident
(Function of System) Adverse Event

Adverse Event

Selty
Probability

CONSEQUENCE
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Feedback can change behaviour




the human

Hindsight Bias Doesn’t Help Learning diver

HUSKY  COLLIE, BEAGLE ... " YOUR
AFGHAN, POODLE, PUG.. HINDSIGHT
YORKIE. SHIHTZU. CORGI.

This is not hindsight bias!!

“There is almost no human action or decision that cannot be made to look flawed and less sensible
misleading light of hindsight. It is essential that the critic should keep himself constantly aware of th
Hidden QC. Clapham Junction enquiry
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Minimising Uncertainty and its Effects

eStandards, Protocols and
Processes

I, The human

d

B

B) Stable, high risk system, o S Feanamie
e.g. HRO, operates near .. VR

margin but with hght —__~" - HHFE:'UFE
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Jnacceptable -' h \
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:'”lF.*-I':I'”j Dperates . -"-r_..... . 3 workload
near margin; operating Margin

poinl move over g wider
area; margin and acceptable
performance boundary
CrOsSing mMore Comman

Copyright i€ 2004 by R.I. Cook

Cook, R, & Rasmussen, J. (2005).
“Going solid”: a model of system dynamics and consequences for patient safety.



Minimising Uncertainty and its Effects

eStandards, Protocols and Processes
e Debriefs

e Checklistsrdduce System 1 errops

\

| .%S't'_tz)’pping at station, p'g St speed and signal* ‘
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Minimising Uncertainty and its Effects

eStandards, Protocols and Processes
e Debriefs
e Checklistsrdduce System 1 errojs

*Telling ‘stories’
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Minimising Uncertainty and its Effects

e Standards, Protocols and Processes
*Debriefs

e Checklistsrdduce System 1 errops

*Telling ‘stories’

e Medical Insurancerdieports don’t exist!)



Minimising Uncertainty and its Effects

e Standards, Protocols and Processes
*Debriefs

e Checklistsrdduce System 1 errops
*Telling ‘stories’

e Medical Insurancerdieports don’t exist!)
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ee'Normal life’
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“Sefft i naOhp Okitect of Risients or incidents, ‘dlver
rather the presence of barriers and defences and the
ability of the system to fail safely.”

Todd Conklin, Los Alamos |
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Attitude
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What | do to help you as divers

the human

diver

Ine Tralning
anbip4 pup Ssalls

Onl

Apply Human Factors. Master the Dive.
https://www.thehumandiver.com

Gareth Lock MSc

B} huMman

2 inthe system

quality is stellar. | have never seen such a
well-presented programme.” Jill Heinerth

‘This is currently the most important topic
for modern sport diving’
Prnf&ésur Simon Mitchell

Face-to-face Training

DIVING DEEPER WITH HUMAN FACTORS

J!"G T N = “':IWLFI-:E:—'g
""’ﬁdel'Wg- dtulfl_nr- '

www.thehumandiver.com, Amazon
Or €30 here
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