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ABSTRACT

Early aeromedical risk' was based on aeromedical
standards designed to eliminate individuals" from air
‘operations with any identifiable medical risk, and led

to frequent medical disqualification. The concept of
considering aeromedical risk as part of the spectrum

of risks that could lead to aircraft accidents (induding
mechanical risks and human factors) was first proposed
in the 1980s and led to the development of the 1%

rule which defines the maximum acceptable risk for an
incapacitating medical event as 1% per year (or 1 in
100 person-years) to align with acceptable overall risk in
aviation operations. Risk management has subsequently
evolved as a formal discipline, incorporating risk
assessment as an integral part of the process. Risk
assessment is often visualised as a risk matrix, with the
level of risk, urgency or action required defined for each
cell, and colour-coded as red, amber or green depending
on the overall ion of risk and This

the aviator from environmental factors such as
hypothermia, hypoxia and sustained acceleration-
Aeromedical standards evolved to select out indi-
viduals with conditions considered likely to cause
incapacitation, and while these became increas-
ingly rigid, they often had little or no supportive
evidence to justify them (examples include the
Schneider index” (US Army Air Corps), the phys-
ical efficiency index’ (Royal Air Force) and, later,
anomalies on the electroencephalogram). Aircrew
who developed medical conditions that did not
meet medical standards were generally removed
from duty. Over time, the excessive loss of expe-
rienced aircrew, secondary to their medical condi-
tions, led to the development of specific conditions
under which such aircrew might be returned to at
least restricted flight duties (often formally drafted
as waivers in a waiver guide). Civilian aircrew were

manusaipt describes an approach to aeromedical risk
management which incorporates risk matrices and how
they can be used in aeromedical dedision-making, while

d for limited medical certificates under a
process involving accredited medical conclusion,
relevant ability, skill and experience, and possible
licence endorsement with special limitations, as

highlighting some of their shortcomings. laid out in International Civil Aviation Organiza-
SHeles tion Annex 1.

INTRODUCTION THE 1% RULE

Risk is an integral of avia- ictions were often d ined by a board of

tion safety; whether for private recreational flying dical specialists, generally ising expe-

or major airline operations, an assessment of risk
forms part of every aircraft flight. Early fliers were
primarily concerned about the risk of mechanical
failure, but, over time, engineers improved aircraft
design and construction so that other factors

e el oo fiaciudine et
pilot judgement and pilot health. Aircraft accident
rates steadily declined, and modern aircrafts have a.

very low risk of mechanical or systems failure.
Early aviation medicine specialists primarily
of

rienced clinicians who based their decisions on
their clinical experience with such conditions. In
1973, Ian Anderson (a British physician who had
joined the Royal Canadian Air Force (RCAF) and
subsequently became the Dircctor of Civil Avia-
tion Medicine in Canada) presented a paper at
the 44th Annual Scientific Meeting of the Aero-
space Medical Assodiation, in which he proposed
that in assessing acromedical risk for aircrew with
medical conditions, aeromedical physicians should

> con

focused on the special senses, and ti

PN
data i i I

attempt to the accepted

sk in aircrew poses significant challenges in the aviation environment as

ature, Asa result, the i b

athority’

tion are rarely available from the published liter-
ions in di ies, and even

between licensing organisations within single countries. The. North Atlantic Treaty Organization (NATO) HFM-251

ise both thei

Occnpational Cardiology in Military Aircrew working group is constituted of full-tme aviation medicine and aviation
T ir militaries and civil aviation organisations including, but not limited to, the

(CAA), European Aviation Safety Agency (EASA) and
recommendations of this group are as a result of a 3-year
ctice guidelines within the context of aviation medicine
national and transnational regulators, both

, in an atrempt to determine best evidence-based practice in

ited manuscripts, are based on expert consensus
elop the evidence base for military aviation
cardiology advice following the 1998 European
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MESAFE
MATRIX

Risk assessment
of mental health

Frequent
5
Occasional
4

Remote

3

Improbable
Extremely
improbable

than yearly

Catastrophic-A

Hazardous - B

Major - C

Minor -D

Negligable - E

May cause catastrophic

may cause flight safety

May comprimise flight

Reduced effectiveness and
capacity to adapt to

Minimal impact on flight

Flight hours
Frequency  between
per year  each event
(approx) *

>1/month 100

1-10 times 1.000
10-99% 10.000

100.000

>1.000.000

event critical event safe . X safe
v v vy operational requirements v
. Minor to moderate N
. - . . Major decrement on . Minimal impact on
Total incapacitation Severe incapacitation performance compromise,
performance . . performance
may continue duties
5D 5E
4D 4E
3D 3E
2D 2E
1D 1E

*given random onset of event unconnected to flight. If event is connected to flying activity (e.g. Murder suicide or flight anxiety),use career frequency rather

Risk unacceptable

Risk unacceptable, but may in some cases be acceptable after thorough review and
specific mitigation. A medical board should in such cases be employed**

Risk may be acceptable - may require operational and/or personal risk reduction**

Risk acceptable

**QOperational risk reduction could be co-pilot,

backup crew, time window to land helicopter

etc. Personal risk factors could be close follow-

up by psychologist, peer-support etc.

Formalised risk reduction is documented and

required in the certificate.




THE MIRAP PROCESS
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The MIRAP steps
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STEP 1 — IDENTIFY ANY REAL OR POTENTIAL MIE

| STEP 1 :

5 |dentify any real or potential MIE(s) 5

Z @)

®

Professional ‘

Psychosocial history: -
history: simulator data PROFESSIONALS APPROACH NO REAL OR

life stressors incidents/accidents o A?BA‘\I;IIE:EOR POTENTIAL MIEs

protective factors work-related

stressors

Independent
MHS’ records:

Previous
aeromedical

Mental health

specialist

Just-culture

oriented focus

on safety risk

LIST OF REAL OR
POTENTIAL MIEs
in which the applicant

records certified mental SUPPORT TOOLS AMES' could incur to in the near
disorders REQUIREMENTS future
prescribed Interview
treatment checklist & Interview skills &
target Mental Health
questionnaires knowledge




STEP 2 - DETERMINE THE MIE(s)’ SEVERITY LEVEL

STEP 2 5
'5 o
[] , [ ] h
o Determine the MIE(s)” severity level 3
®
|
PROFESSIONALS
TO BE DIRECTLY |
: INVOLVED T
!;St :’.:.MO'IE.S AFFRIDIE Classification of the
iaentitied in . . .
Step 1 Mental health Link between the MIE(s) identified in
specialist MIE(s) identified Step 1 into
Instructors / and mental _
examiners disorders (already catastrophic,
certified / hazardous, major,
potentially . . .
SUPPORT TOOLS AMES’ unnoticed) minor or negligible
REQUIREMENTS Evaluation of
Epidemiology _ _ potential biological
Clinical information Interview skills & treatment’s side-
Previous certification Mental Health effects

Operational
environment
information

knowledge

Evaluation of
protective factors




STEP 3 — DETERMINE THE MIE(s) PROBABILITY LEVEL

INPUT

STEP 3

Determine the MIE(s)’ probability level

OUTPUT

List of MIEs

identified in
Step 1

PROFESSIONALS
TO BE DIRECTLY
INVOLVED

Mental health
specialist

SUPPORT TOOLS

Timeline of past MIEs
Epidemiology
Clinical information

APPROACH

AMES’
REQUIREMENTS

Interview skills &
Mental Health
knowledge

Link between the
MIE(s) identified
and mental
disorders (already
certified /
potentially
unnoticed)

Evaluation of
potential biological
treatment’s side-
effects

Evaluation of
protective factors

Classification of the
MIE(s) identified in
Step 1 into frequent,
occasional, remote,
improbable,
extremely improbable




STEP 4 — ASSESS THE MIE(s) RISK LEVEL

INPUT

ﬂ STEP 4

Assess the MIE(s)’ risk level

OUTPUT

Severity and
probability

levels of MIEs
identified in
Step 1

PROFESSIONALS
TO CALL FOR
ADVICE

SUPPORT TOOLS

The
Aeromedical
Operational

APPROACH

Risk assessment

Board (AMOB)

The MESAFE matrix

AMES’
REQUIREMENTS

Risk
Assessment &
Mental Health
knowledge

Determine if the risk
associated with the
MIE(s) identified in

Step 1 is acceptable




Frequent
5

= j_.,.-"'rﬂ onth

QOccasional
4

1-10 dmes

Remote
3

10

Improbable 2

1-10%

Extremely
improbable 1

than vear

100

1.000

10,000

100,000

Catastrophic - A

Hazardous-B

Major-C

Minor-D

Negligahle - E

May cause catastrophic
event

may cause flight safety
criical event

May comprimise flight
safety

Reduced effectiveness and
capacity to adapt to
operational requirements

rinimal impact on flight
safety

Total incapacitation

severe incapadcitation

hAajor decrement on

Minor o moderate
performance compromise,

MArimal mpact on

performance rmay continue duties performance
5D 5E
4D 4E
3D 3E
MIE 1 2D 2E
1D 1E

*given random onset of event unconnected to flight. If event is connected to flying activity {e.g. Murder suicide or flight anxiety),use career frequency rather

Risk unacceptable

Risk unacceptable, but may in some cases he acceptable after thorough review and
specific mitigation. A medical hoard shouldin such cases he employed**

Risk may be acceptahle - may require operational and/or personal risk reduction**

Risk acceptable

**Qperational risk reduction could be co-pilot,
backup crew, time window to land helicopter
etc. Personalrisk factors could be close follow-

up by psychologist, peer-support etc.

Formalised risk reduction is documented and

required in the certificate.




STEP 5 — APPLY RISK MITIGATION MEASURES

ﬂ STEP 5

Apply risk mitigation measures

INPUT
OUTPUT

MIE(s) scores PROFESSIONALS APPROACH Scenarios in which
on the MESAFE TO CALL FOR R
matrix ADVICE Risk assessment the limitations are
implemented
The
Aeromedical
Operational
SUPPORT TOOLS| Board (AMOB) AMES’
REQUIREMENTS
List of individual,
organisational and Risk
medical limitations Assessment &

Mental Health
knowledge




INPUT

STEP 6 — ASSESS THE NEW RISK LEVEL

ﬂ TEP 6

S

Assess the new risk level

OUTPUT

Scenarios in
which the

limitations are
implemented

PROFESSIONALS
TO CALL FOR
ADVICE

The
Aeromedical
Operational

SUPPORT TOOLS

Board (AMOB)

APPROACH

Risk assessment

The MESAFE matrix

AMES’
REQUIREMENTS

Risk
Assessment &
Mental Health
knowledge

Determine if the
limitations are able to
mitigate the MIE(s)
risk




STEP 7 — FINAL DECISION

-
STEP 7 >
g o
= . . . -
3 Final decision =
® >
PROFESSIONALS APPROACH Certification
New risk levels TO CALL FOR . g
ADVICE Risk assessment leltatIOnS
Licence suspension
The
Aeromedical
Operational
SUPPORT TOOLS| Board (AMOB) AMES’

REQUIREMENTS

The MESAFE matrix

Risk
Assessment &
Mental Health
knowledge




The result
- first and foremost a decision on a difficult case

For the AME and Medical Assessor: For the Pilot or ATCO:
Standardised Common language
Specific and accurate Participation
Documented Transparency
Easy to update with changes Easier to understand decision

Easier to understand what
changes would require new
assessment
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