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AVIATION MEDICINE IN ACTION:  

UNDERSTANDING THE PRINCIPLES OF  

AVIATION MEDICINE IN FLYING OPERATIONS 



WHAT IS AVIATION MEDICINE 

ñAviation medicine is a medical specialty ... preventive, 

occupational, environmental and clinical medicine with the 

physiology and psychology of man in flight é health and safety of 

those who fly ... selection and performance of those who hold 

aviation licenses.ò 

 

- International Civil Aviation Organisation 
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INTRODUCTION 

ÅSpecialised Branch of Occupational Medicine 

 

ÅAspects of the Flight Environment 

ÅAltitude physiology and the air we breathe 

ÅSustained acceleration and its effects 

ÅOrientation in a 3-dimensional space 

ÅFlying at night 

 

ÅClinical Aviation Medicine 

ÅAeromedical risk assessment 
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OVERVIEW OF RSAF DETACHMENTS & EXERCISES 
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ALTITUDE PHYSIOLOGY 
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THE 

ATMOSPHERE 
Gas Composition  

(% by Volume) 

ÅNitrogen: 78.09 

ÅOxygen: 20.95 

ÅArgon: 0.93 

ÅCarbon dioxide: 0.03 

 

Temperature 

Å1.98ÁC drop per 1,000 feet 

 

Pressure 

ÅHalved at 18,000 feet 
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HYPOXIA 

22/11/201

8 
Public Health and Occupational Medicine Conference 2018 8 

How bad can it get? ï Helios Airways 522 óThe Ghost Flightô 



TIME OF USEFUL CONSCIOUSNESS (TUC) 

ñTime interval between a reduction in oxygen tension of 

inspired gas and the point at which there is a specified 

degree of impairment of performanceò 
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PREVENTION OF HYPOXIA 

Cabin Pressurisation Supplementary Oxygen Systems 
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TRAINING FOR HYPOXIA 

ÅEarly Recognition of Symptoms 

ÅAllows corrective actions to be taken 

ÅñHypoxic Signatureò 

 

ÅHypobaric hypoxia training 

ÅCurrent training pedagogy 

ÅConducted at 25,000 feet 

ÅRisks include 

ÅDecompression sickness 

ÅBarotrauma  

ÅPre- and post-run restrictions 

22/11/2018 12 Public Health and Occupational Medicine Conference 2018 



NEWER HYPOXIA TRAINING PEDAGOGIES 
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NEWER HYPOXIA TRAINING PEDAGOGIES 

Breathing Quality Air /  

Reduced Oxygen Breathing Device 

ÅBQA 

ÅMask-on hypoxia at 25,000 feet 

ÅSimulate regulator failure 

 

ÅROBD 

ÅUse of O2 and N2 mixture to produce 

atmospheric oxygen content at altitude 

ÅIntegration with flight simulator 

ÅCost reduction 

Combined Altitude Depleted Oxygen 

ÅAltitude of 10,000 feet 

 

ÅOxygen depleted gas mixture 

resulting in a physiological altitude of 

25,000 feet 

 

ÅGreater fidelity of training 

ÅMask-on hypoxia 
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ACCELERATION PHYSIOLOGY 
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TYPES OF ACCELERATION 

ÅLinear Acceleration 

ÅChange in speed with no change 

in direction 

 

ÅRadial Acceleration 

ÅChange in direction with no 

change in speed 

 

ÅAngular Acceleration 

ÅChange in speed and direction 
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EFFECTS OF +GZ ACCELERATION 

ÅMusculoskeletal Effects 

ÅIncreased weight of soft tissues, head and limbs 

 

ÅCardiovascular Effects 

ÅHydrostatic pressure 

ÅP = ɟgh 

ÅBlood volume re-distribution 

ÅChanges in intravascular pressure Č increase in 

transmural pressure Č reduce peripheral resistance 

Č pooling of blood in the peripheries 

ÅBaroreceptor reflex 

ÅIncrease heart rate and heart contractility 

ÅBenign cardiac dysrhythmias 
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EFFECTS OF +GZ ACCELERATION 

ÅVisual Effects 

ÅñGrey-outò or ñblackoutò 

 

ÅEffect on Skin Capillaries 

ÅPetechiae 

 

ÅHormonal Effects 

ÅRelease of cortisol, adrenaline and 

vasopressin 
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PREVENTING G-LOC 

ÅResting G-Tolerance 

 

ÅAnti-G Straining Manoeuvre (AGSM) 

ÅMuscle tensing + Valsalva manoeuvre 

 

ÅAnti-G Suit 
 

ÅPositive-Pressure Breathing (PPB) 

ÅAkin to automation of Valsalva manoeuvre 
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