wealth), Impairment and risk in
= transport

Tim Carter
Maritime and Coastguard Agency




N
sty critical tasks — characterlstlc
=ansport SECLON;

(
~
J’_."

SNIIESKSWINETRE ImMpairment of one PErson —
JsiialliAarWorker - can put others at risk.

r\r* jdent rlsks predommate

f~ —*-shortcomlngs

- 8. Prebability and severity of risk from
Impairment may be mitigated by
management and engineering systems.




Hatsreontribution of ‘medical’
IBELOIS Lo NUMER| PEHIOHNBICE
SVEIOPE and lImits?

SNISIEIE=acuIty, colour, visual fields/” spatial
SWEENESS, Visual recognition, eye disease

SPRVSIcal — musculo-skeletal, cardio

Nespiiatory/ size, fitness, ageing

_- *'—Incapautatlon — seizure, arrhythmia,
~ psulin/ fatigue, vigilance, attention.

| Eviaence of contribution limited - problems
or Inclaent investigation.
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ROEEPCIASNES), ~ _-—
SRROEE LSEr factors dominant cause >65%
WVEcalfeatises nariowly detined < 1%
0 J\/J_o_'r Important:
G HVer behaviour
ognltlve Impairment

— fatlgue
= - alcohol/drugs/medications

—All‘have health related components — multi-
causal hiuman factors model needed.
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Jﬂ‘: ourse of health related
lrment

SRSt COIOUIT Vision, amputatlon
> Jlo; Iy progressive — osteoarthritis
rl§ tuating multiple sclerosis

Rapldly [ncapacitating — cardiac arrhythmia,
seizure. How rapid? Seconds, minutes, hours.

Assessment — individual performance , prediction
from. popuiation risk estimates.




SmpairmeRtusuallysleads to
ERECTVE
SENGCEPLION>COgNItIGN>acuen Ioop

- Irifnrrnaiinn about :
vehicle’s performance
“._and surroundings

|
]

—

S
- =

]

o —
—

—

" Control of vehicle ﬁ

: Muscular action =

[




.
EXEIPIE: cognitive iImpaifment™

e tigliEs many factors: Work overload, loss of
51 SIEEP) dISOrAErS

> C ghiemical: alcohol, medication, drug misuse
== e'VeIopmentaI brain damage, dyslexia, ADHD,

: il

e Functlonal. behaviour and personality,
prioritising of attention, memory and experience.

What /s medical fitness?
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Whietamatters? — Road crashges

Hr—_v- mtich does health matter?

250 -

200 1

150 -

Per 100 000 kms

100

50

| | | | | | | |
17=20 21=29 30-39 40-49 50-59 6069 T0=79 80—99
Age group

Drivers and riders killed or seriously injured by age group
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Fysical capability — jewpsspECIfic™

SIS uEng ), fiexIvility, Stamina, reserves
PTactical testing: on job, training courses,
SVERdaly tasks
BSIPZtitern of exercise
= ¥ Clinical assessment — physique, weight
- ® [Formal tests: cardiorespiratory reserve,
gym: based.

Maritime and rall emergencies
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SUEEEN TNCAPACILALIOMN

SIAWSEIZUNE, Cardiac arrhytiamia, msulin, sleep
JISOHOET:

HEWHIKEIY? — probability. Baseline level for first
BREVENT. EXcess risk — previous incident or risk

=
—
- et

—

- ®-Js there prior warning without cognitive
Impairment?

Studles or events and risks — aviation, rall, road.
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SEIZUIES

SNPHSEaa InjURY/NeUresurgery
J I pathlc epilepsy
SEIOVOKING factors
= ®iCerebral metastatic risk in carcinomas
= Quant/ﬁcatlon from general population
epl/aemiology- freguency, consequences

<2% p.a. - sea, rall, commercial vehicle
<20% p.a. - car danving




N
SEEicC EVENLS

( Tnfarc Jarmytnmias, andina, surgery: etc.)
IGhesSSEVErL) Of damage, time since) event,
i7]e rapy), sk ractor modification

= As: S5es5Ment - history, exercise testing, vessel
"—‘: - -a—patency
~ o Ayijation - 1% p.a. risk of fatality
® Rail, vocational road - exercise testing

® Sea- task related




--h L ] -
SIEEPINESS and driving — a medical s
SEUEY . -

2 JYzjje r|ty Of sleep related crashes are in
young drivers who have not slept enough

J r O5e with| obstructive sleep apnoea have

Iifexcess crash risk and this is prevented
,'_: ..°~by CPAP.

~ o \What are the messages to give to drivers
as a whole?

e \What approach is needed for sleep
disorders?




N
=Valliation of sisk - elements ™

SNOPNENE task demands
J onal capabilities and any iImpairment
iomhealth

,;"r'esent state assessment — practical,

i —
= ki

—

= predictive testing

o PDetermination of prognosis — actuarial,
stratification of future risk




One ship many tasks




N
endary effects off ilinessfat sea™

DJ 200 Individual’ firom I|m|tat|ons on
tment

| _k Lerethers — infection, behavioural

—

- -@sk Lo vessel — loss of crewing level from
= llness and from care needs.

o Rjsk from evacuation — helicopter,
unplanned diversion.
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sesEduences of fialltre to,
Cofr) rehend FISKY/ situation:

SR rapid development of accident situation.
Mo_ INCIdENtS; not major.

eI nechanical safety back up. Major incident
‘risk

= EAlr = back up systems most of time. Major

-_—l'

— —ncident risk in commercial flying.

s

- ®-Sea — usually thinking and scanning time if
visibility good, some back up systems. Risk of
vessel loss but often crew can escape.




N
VIBEES Of transport andwision

OB = complex rapldi changing scene, speedy
VERICIENESpenses, multi directional search.

SIREII=colour signals, mainly repetitive vigilance
EeISks, slow response of train.

g
E—_.-""‘-'

—

= complex cabin display.

® Sea — poor visibility, colour signals, slow
response, tedium.




SHIE Processing of Vislal information,
BNLS USeIto determine search strategies,
SESinterpretation in the light of training,

= experlence and cognitive ability.
) lrhave been shown to be correlated with accident

e—

= —risk.

~® The correlation of specific levels of visual
(camera function) capability with accident risk is
much weaker.




The ageing eye
Night driving, glare

- and loss of visual
acuity

| Even worse than this on
a wet night!




EVEdisease: present state and
MPIENOSIS

Simulated visual
Loss in glaucoma




.
Visienrand sk management

SN BIWESHOUId WE Dalance pubiic safety’ and
(955101 Opportunity?

| Shiould standards be set in the absence of
J 4ear evidence of risk?

‘o Why do we use static tests when most of
the risks are dynamic ones?

e \Why do we just look at camera functions
and not at whole of visual perception?




SEJOUIEVISION In Seararers — d

el 'Qnary tale™ -

0i5ried and green naV|gat|on lights

185
By 1880 many: accidents recorded from inability
IEONAISCHImINate
Ir

J

Ialid testing procedures introduced

== T WK 1910 major parliamentary enquiry of Mr
= Tirattles case led to more valid lantern test

~® e still exclude 5% of male population from
deck officer posts at sea! Why keep these
colours?




Lantern and
Lecture

15 July 1911

THE DISCRIMINATION OF COLOUR.*
F. W. EDRIDGE-GREEN, M.D., F.R.C.8,,

BEIT MEDICAL RESEARCH FELLOW,
(From the Institute of Physiology, University College.)

L —r—

* Read before the Royeal Society.




.
ReElional" Standards

SIRISKeaSSEssment - scientific based on
rg\_- @r research, to'include
Gertainties

'-4 =3 ISk tolerability - political, benchmarking,

-ﬂ- o d—
-_—- __..,-.—

trade- offs, accident experience

~® Standard based on assessment and
tolerability, with allowance for
uncertainties

e Evaluation of standards in use
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JiEiEraWay thoughts

pegltrrelated impalrment: cannot be isolated as
ZREISHIREE Cause; of transport accidents
Iiftegiated human performance approach

n'“ adead
1Ere; IS reluctance (aviation excepted) to accept

_f_’-’“__,-‘“ntegratlon
®-Poes the reluctance to integrate come from

managders in transport of from medics?

——

THANK YOU FOR LISTENING




