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WHAT IS AVIATION MEDICINE

NAvi ati on medcal spearly ...Ipeverive,
occupational, environmental and clinical medicine with the
physiology and psychology of maninflighté heal t h and
those who fly ... selection and performance of those who hold
aviation | icenses. 0

- International Civil Aviation Organisation
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INTRODUCTION

ASpecialised Branch of Occupational Medicine

AAspects of the Flight Environment
AAltitude physiology and the air we breathe
ASustained acceleration and its effects
AQOrientation in a 3-dimensional space
AFlying at night

AClinical Aviation Medicine
AAeromedical risk assessment




22/11/2018 Public Health and Occupational Medicine Conference 2018 4

OVERVIEW OF RSAF DETACHMENTS & EXERCISES

ARVIN ¥

EX D ELAG - NELLIS
NELLIS AR FORCE BA

NEVADA INSTEHDY ATES

EX CORBA AL
EXEQRGING SARRE EX GREENM FLAG EAST a
PHOENIX, ARIZONA : . .,'-‘ LR

NITT TATE L SUSIANA. UNITED STAY ® & x B COPE TIGER
COHAT Al BASE THAILAND
5 ¢ v &
.“TT‘L ‘rA;-}'l;N I% s & EX kS AMA SKBIES (MM A SHIELE
E Alt CE B4 9 A BN SHGAL
RIZONA, UNITED STATI f- ACAND SENGIAS ! TRUNEL ANI

EXL AMARINROPURA / EX ELANG INDOPURA. o

RX_AHGUARD
19t

EX PLTCH BLACK
BX_WALLARY

EX BRIGHTFIRE

SQN, FLYING TRAINING INSTITUTE

Al Al BALIAN AR FO

™

RSAE MELIC







22/11/2018 Public Health and Occupational Medicine Conference 2018

5
TH E § ;I—I 435 miles
S | ! Attitude
ATMOSPHERE
S | | 300000
£ |
Gas Composition e | | 250000]-
(% by Volume) g ™
A Nitrogen: 78.09 200000
A Oxygen: 20.95 I Stratopause __
A Argon: 0.93 800 150000 .
A Carbon dioxide: 0.03 3 E
g. 100000
600 2
5 = s
£ | Pressure = 380 mmHg ] S
Temperature E at 18000 feet 50000 |
A 1.98AC drop per 1,000 feet g 400F-..... 3
o B 3 - 0 1 1 |
o §' -60 —-40 -20 0 +20
200 U o -
Pressure Temperature (*C) [Ozone]
A Halved at 18,000 feet S
00 20000 40000 60000 80000 100000
Altitude (feet)




22/11/201
8

Public Health and Occupational Medicine Conference 2018

HYPOXIA
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TIME OF USEFUL CONSCIOUSNESS (TUC)

nrime interval between a reduction in oxygen tension of
Inspired gas and the point at which there Is a specified
degree of impairment of performanceo

Altitude (feet)

25000
26 000
27 000
28 000
30000
32000
34000
36 000

Time of useful consciousness (seconds)

Mean

270
220
201
181
145
106

84

71

Standard deviation

96
87
49
47
45
23
17
16
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PREVENTION OF HYPOXIA
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TRAINING FOR HYPOXIA

AEarly Recognition of Symptoms
A Allows corrective actions to be taken
AihHypoxi c Signatureo

AHypobaric hypoxia training
A Current training pedagogy
A Conducted at 25,000 feet

ARisks include
A Decompression sickness
A Barotrauma

A Pre- and post-run restrictions
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NEWER HYPOXIA TRAINING PEDAGOGIES

Aviat Space Environ Med. 2010 Sep;81(9):857-63.

Hypoxia awareness training for aircrew: a comparison of two techniques.§

Singh B1, Cable GG, Hampson GV, Pascoe GD, Corbett M, Smith A.

Aviation Community to See MORMOBARIC

Significant Change in Training T NN

Reduced Oxygen Breathing Device (ROBD). With an oxygen mask to
deliver breathing air, the ROBD device adjusts the concentration of medical
grade air and nitrogen from compressed gas tanks, thereby replicating

5 . ¥ e altitude to induce hypoxia at sea level. The design of the ROBD enables
Story Number: NNS160517-13  Release Date: 5/11/2016 12:27:00 PM A A A ikl okoon sivbtin oo dape vl s
student interacts with a simulated flight environment. While this greatly
5 5 s s - . . i the fidelity of hypoxia training beyond the historical hypobari
By Hospital Corpsman 2nd Class Matthew Clutter, Navy Medicine Education and Training Command Public Affairs Rl e 18 Ky rOiatonk e 5 KAt e
(e.g., maintenance, buying gases) and potential constraints for delivering

training in high fidelity simulator environments. Additionally, training gaps
N exist — the lack of pressure in the mask can result in air hunger and false

PENSACOLA, Fla. (NNS) -- The Naval Survival Training Institute announced May 17, the N G icaton of hypoxia symptoms.
fully integrating the Reduced Oxygen Breathing Device (ROBD) into aviation hypoxia training as a

bridge to the more permanent normobaric hypoxia (oxygen reduced) trainer.
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NEWER HYPOXIA TRAINING PEDAGOGIES

Breathing Quality Air /
Reduced Oxygen Breathing Device

ABQA
A Mask-on hypoxia at 25,000 feet
A Simulate regulator failure

AROBD

AUse of O, and N, mixture to produce
atmospheric oxygen content at altitude

A Integration with flight simulator
A Cost reduction

Combined Altitude Depleted Oxygen

AAltitude of 10,000 feet

AOxygen depleted gas mixture
resulting in a physiological altitude of
25,000 feet

AGreater fidelity of training
A Mask-on hypoxia



ACCELERATION PHYSIOLOGY
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TYPES OF ACCELERATION

- Gz footwards

ALinear Acceleration

AChange in speed with no change
In direction

+ Gx
forwards

ARadial Acceleration

AChange in direction with no backwards

change in speed + Gy

right lateral

AAngular Acceleration

AChange in speed and direction PR T —
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EFFECTS OF +(G, ACCELERATION

AMusculoskeletal Effects
Alncreased weight of soft tissues, head and limbs

ACardiovascular Effects
A Hydrostatic pressure
AP = 1 gh
A Blood volume re-distribution

A Changes in intravascular pressure C increase in
transmural pressure C reduce peripheral resistance
C pooling of blood in the peripheries

A Baroreceptor reflex
A Increase heart rate and heart contractility
A Benign cardiac dysrhythmias
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EFFECTS OF +(G, ACCELERATION
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PREVENTING G-LOC

AResting G-Tolerance

AANti-G Straining Manoeuvre (AGSM)
A Muscle tensing + Valsalva manoeuvre

AANti-G Suit

APositive-Pressure Breathing (PPB)
A Akin to automation of Valsalva manoeuvre



