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Old Age


The first sign of old age is when your medical examiner, minister, instructor, and flight examiner are younger than you are.  Memory is the second thing a pilot loses.  Can’t remember the first.  Old age knowledge and deceit will defeat youth’s skill and energy, every time.  Over 60, senior rules apply.


Condition of the Pilot


The physical condition of the pilot will affect the way decisions are made.  As accident findings show, it is the pilot who needs the most preventive instruction.  The pilot is often trained to know more about other things related to flying than about himself.  The physiology and humanness of the pilot make him subject to many failings.


Your inner ear


Determines balance, orientation and equilibrium


About pencil eraser size


A 3 axis gyro with each canal at right angles to the others.





Canals are filled with fluid the flow of which affects bunches of sensory hairs (cilia) that are capable of sensing only rate changes in fluid acceleration.  A steady change will cease to be sensed.  Any gentle smooth turn or change below the threshold of inner ear perception will not be detected. If visual reference is obscured then disorientation can/will occur.


Vision


The eye has some functional peculiarities	that are of particular importance to the pilot.  The eye can see only about a 15( arc of space at one time.  The eye cannot see while moving.  The cone sensors of the eye are centered in the back of the eye.  Cones give us color and sharp detail focus in bright light conditions.  The rods of the eye are what we use to see in poor light conditions.  The rods are to the sides of the eye and to best utilize them we must look slightly to the side of where we actually wish to see.  A single flash of white light can destroy the ability of rods to function for over half an hour.  the older you are the more time required to adapt to darkness.  Red light is still the best light to use if you wish to retain night sight even though it is lacking in color and detail.





Objects that are farther away look smaller since they use less of your visual field.  We know this because the brain must convert the two dimensional vision field into three dimensions.  This is possible because we have two eyes which give us stereoscopic views.  This binocular ability is good only for about twenty feet.  Beyond twenty feet we must made use of other abilities.  We have acquired a concept of perspective.  This makes objects viewed appear to be near or far according to the vanishing lines of perspective.  Also, objects that are near or far appear to move in opposite directions as we move.  This can be shown by selecting an object across the street and another on your side of the street.  As you move your head the objects move in opposite directions.  The next element of vision has to do with your knowledge of relative size.  We know the size of people, cars, most buildings and many airplanes.  Their size in relation to other known objects makes it possible to judge distance.





The eye has several peculiarities as to the way it reacts to specific


flight conditions.  


The smoker will have reduced vision, specifically peripheral vision.


		A smoker is more likely to miss seeing an aircraft approaching 


		the side.


The pilot who is under stress will tend to fixate on one thing.  This


   	may be the runway or the altimeter.  Cockpit myopia will destroy 


   	the very importance of a variable scan and focus.


Certain background conditions make it difficult to impossible to 	separate an aircraft from the background clutter of clouds, sun 	glare, or rooftops.


Haze makes it very difficult to judge distance.  This is especially 	true at night.  The military is presently experimenting with using 	light to camouflage aircraft.  Certain placements and intensities 	of lights on an aircraft in daylight can make an airplane harder to            	see.


The eye can see only when it stops moving.  Stopped the eye will focus 	on a 10 degree arc.  To make a focused scan move your eyes in 10 	degree jumps.  To make a full scan move your head. Peripheral   	vision detects movement.  Use peripheral vision at night for things 	you want to locate.


Binocular vision is good for measuring distance up to about 20 feet.


	   Beyond  20 feet we must depend on shadows, relative size of 	similar objects, overlapping, or other clues.  Clouds are 	particularly difficult to judge for distance because there are


	   no references.


Empty field myopia is caused by haze or fog conditions that give the 	eyes nothing to focus on at a distance.  The eye defaults to a 	distance of about 20 feet.  To break this you must focus 	momentarily inside the cockpit and then outside.  This process 	must be repeated 	frequently since there is no way of knowing when


	the default distance has kicked in. 


Ear Block 


Caused when the Eustachian tube becomes blocked.  Earblock or sinus blockages can cause differential air pressures to exist between cavities of the skull and the exterior.  If it is not possible to equalize these pressures by slowing or removing the pressure changes severe pain results.  Do not fly if you suspect such a condition exists or above 8,000’ within 24 hours of scuba diving.  Gum chewing and jaw movement are preventive.  The Valsalva maneuver consists of opening the mouth wide with the jaw wide, as though yawning.  Do this over and over because opening the mouth helps open the Eustachian tubes.  Next, pinch your nose closed, shutting the mouth, and blow gently as through your nose.


How to Reduce Ear Pressure Pain


Blow air into your nose while holding the nostrils closed.  Pinch low on your nostrils and blow gently.  Be sure that your nose balloons out over your fingers. (Otherwise, blowing lifts your palate, blocking the Eustachian tube that you’re trying to de-congest.)  If pressure persists in one ear, turn your head, putting that ear forward (this relaxes the throat muscles that may be constricting the Eustachian tube) and blow.  Gum chewing and jaw movement are preventive.  The Valsalva maneuver consists of opening the mouth wide with the jaw wide, as though yawning.  Do this over and over because opening the mouth helps open the Eustachian tubes.  


Age as a Factor in Flying


The average General Aviation pilot was 39 years of age in 1990.


Pilots over 60 have 2.1 times more accidents than pilots in their 50’s. 


Pilots over 60 are safer than pilots in their 20’s and 30’s.  The accident rate goes up after 60 perhaps due to subtle age-related deterioration in cognitive function.  The older you are the dumber you get!  My wife agrees.





Older pilots like to think that what has been lost in ability has been made up in experience.  By the age of 60 pilots lose some mental and physical abilities.  By the age of 50 everyone has some vision loss known as presbyopia.  This is caused by hardening of the lens.  As we age we become less efficient in getting and using oxygen and getting rid of carbon dioxide.  Hearing by itself does not affect the ability to fly but it does make a difference in the communications area.  Like vision, hearing the higher frequencies drops with age.   Physically we become victims of some stiffness of the joints and extremities with age.  Dehydration is going to have greater effect with age.  We are all different in the way we age and the way our aging affects our flying.  


Fatigue


Acute fatigue occurs when a long period passes with a lack of sleep.  Chronic fatigue occurs when several acute fatigue periods occur without adequate recovery time between.  While some fatigue is related to lack of sleep, not all is.  Fatigue can result from inadequate nutrition and over exertion.  More information needs to be obtained on fatigue distinguished from sleep as a factor in accidents. 





Some factors of physical condition are controllable and some are not.  Acute fatigue occurs when a long period passes with a lack of sleep.  Chronic fatigue occurs when several acute fatigue periods occur without adequate recovery time between.  Stress is the result of events causing preoccupation, reducing external awareness, and making activities subject to distraction.  Stress causes the taking of risks that would otherwise be unacceptable.  The mental/physical condition resulting from fatigue and stress may  cause the pilot to make unwise decisions.





There are many causes of fatigue: lack of sleep, hypoxia, noise, time zone factors, temperature extremes, dehydration, stress and more.  When you are fatigued you are more irritable and easily annoyed, you will suffer for lapses in short term memory, your attention will fixate to the exclusion of all else, your performance skills will decrease and you will be unaware of any impairment.





The causes of fatigue is primarily lack of recent sleep or a chronic sleep deficiency. Additional fatigue arises from our physiological reaction to noise and vibration, illness, hunger, caffeine “down time”, unresolved stress, hypoxia, dehydration, errors in judgment and extended mental and physical demands.





We are far more likely to recognize the impairment of fatigue in others than in ourselves.  There is no test for fatigue, but the start of fatigue is the gateway to all the “causes” of accidents.  The usual reaction time that a pilot has under normal conditions may be tripled.  One-second becomes three, three-seconds becomes nine.  This extension of time has nothing to do with training and everything to do with sleep.  Degraded performance can kill. 








What To Expect from Fatigue


Reduced ability to concentrate


Reduce awareness of deviations


Reduced vigilance


Reduced comprehension of ATC instructions


Fatigue increases if you are “doing nothing”


Increased temper excursions


Increase in ‘know-better’ mistakes


Increased rationalization of errors


		


Vibration Fatigue


A sustained mechanical oscillatory disturbance as while flying a helicopter can cause vibration fatigue.  the body reacts by tension of the muscles, the muscles get tired, fatigue sets in.  Manual agility, dexterity and precision are reduced.  Concentration weakens and flight judgment is impaired.


Subtle Fatigue


This problem often begins with a distraction that causes fixation on an instrument or occurrence.  Complex flight operations are the first skills to deteriorate.


Knowing where you are becomes a problem


Heading excursions take place


Instruments are ignored


Attention and vision fixates


External references begin to fade from consciousness


Seat posture relaxes


Silence prevails


Writing becomes less linear


Movements decrease and slow 


Clearances cannot be copied in total


Eye/hand skills begin to fail


Pilot accepts what exists as O.K. without checking


Bad judgment prevails		


Sleep


The most common cause of diminished alertness and proficiency is lack of sleep.  This condition is said to affect 30% of the U.S. population.  This may be due to an actual loss of sleep or a change in a sleep pattern called the circadian rhythm.  Pilots tend to neglect their need for sleep.  The need for sleep is a defining limit to pilot mental capability.  You must have sleep or your mind will fail.  Once beyond the limit pilot performance deteriorates and can become irrational.  Sleep is a restorative and can be both stored and deprived within limits set by the biological clock of the individual.  As you grow older you will need less sleep.  Jet lag sleep patterns are worse when flying from west to east.  Accident rates climb precipitously when your body begins demanding sleep. The average American gets about one hour too little sleep each night.  





Sleep serves as a restorative to both body and mind.  Every day we resent our 25-hour biological clock.  This extra hour makes it easier for us to stay up late than to get up early.  Your energy cycles and you are susceptible to daydreaming or drowsiness at the lowest part.


Accident rates rise in the afternoon and become significant at night.  Postponing sleep causes a sleep deficit that as it increases an accident becomes more likely.  Jet lag is a type of sleep deficit.  A sleep deficit can best be resolved by going to bed early, not by sleeping late.  A large  deficit cannot be made up in one night.  21% of aircraft accidents cite sleep deficiency as a factor.





Sleep begins when you stop knowing what is happening around you.  You have stopped getting external information.  The circadian rhythm makes you feel the most sleepy between three and five in the early morning and mid-afternoon.  Your performance will suffer most when you have missed your normal sleep period and are staying awake for an extended time.  You will be slow to recognize flight problems, slow to react to the situation, and will have difficulty selecting the best option when you are sleep deprived.





When drowsiness occurs you cease to monitor the instruments.  You will tend to fixate and drift off mentally.  We go into a mental autopilot not thinking of what we are doing.  This is the lowest level of alertness.  The next level of alertness is one in which you are in constant search-and-scan, seeing what you are looking at, hearing what is said and asking question.  This is the “flying” mode from pre-flight to shutdown.  This gradual deterioration of alertness is best observed in watching others.  It can creep up on you and influence your flying without your even noticing.  Your alertness rises again when you have located a problem.  You focus on it and prepare to execute a solution.  This might occur when required to make a cross-wind landing.  The highest level of alertness is when adrenaline begins to flow and survival becomes a factor.





Naps can be planned or unplanned, the brain has signals that it sends to the body.  The more sleep is needed the more brain signals are sent to the body.  Most people get about two hours less sleep daily than they need.  Over a few days this sleep deficit must be corrected.  Deeper sleep is one way.  Longer sleep periods are another.  Naps are still another.  Avoid caffeine after 5 p.m.   A cola has the caffeine equivalent of a half-cup of coffee.  Sleeping pills and caffeine are addictive.


Medicine


Any over-the-counter medication whose name ends in “ine” should be checked in a flight medical examiner for use before flying.   Beware of any medicine that is supposed to make you feel better.  At altitude the effects may be damaging to flight safety.  Medicine taken is just as likely, even more likely, to be the basis for grounding a pilot than is the ailment itself.  Medicinal side effects are both variable and unpredictable.  virtually all medications have side effects.  Never take a medication for the first time and then fly.  Make the safe decision if you are sick.


Carbon Monoxide


Is poisoning due to the exhaust fumes resulting from carbon burning with insufficient oxygen to produce complete oxidation.  The resulting gas has one atom of carbon and one atom of oxygen.  CO is odorless, colorless and cannot be tasted.  CO poisoning may not be distinguished from fatigue or hypoxia except that the occurrence can occur at any altitude.


Engine exhaust in an aircraft has 7% CO.  Very small amounts of CO over a period of time will reduce a pilot’s ability to fly safely.  It is the length of exposure as well as the amount that makes the critical difference.  Susceptibility to CO poisoning increases with altitude due to the  propensity of CO to enter blood.  CO is 200 times more attracted to the blood hemoglobin as is oxygen.  As little as one part CO to 20,000 (.005%)parts of air is enough to begin the death process of the brain.


Above 10% CO poisoning you will suffer from a headache.  Above 20% you will be sleepy and sick to your stomach, HEADACHE, vision and speech problems.  You will be incapacitated above 40% and dead at 70%. If you get a headache while flying, open the window and shut off heater. 


CO reduces ability of blood to carry oxygen.  Symptoms similar to hypoxia.  Headache, drowsiness, dizziness should initially be corrected by opening outside air vents.  CO has a half life in your body of about five hours.  It will take a full day to recover.  70% of exhaust system failures result in CO poisoning.  CO prevents the hemoglobin from both carrying and releasing oxygen.  Antihistamines, alcohol, lack of sleep, or blood deficiency will exacerbate CO poisoning.  Prevention of CO poisoning is directly preventable by proper aircraft maintenance.  Club aircraft require extra alertness.





If you suspect CO exists in your cabin air as you might smell some engine exhaust fumes.


Shut off the heater


Use any oxygen


Descend


Land ASAP


Get medical treatment


When in doubt, get on the ground.


Cold Weather


Hot or cold temperatures affect the quality of the preflight. In the winter, as your body cools to tend to mentally and physically slow down.  Flying in an unheated aircraft in the winter will drastically decrease your flying efficiency and effectiveness.


Dehydration


Human need for 2-4 quarts of water a day.  Thirsty with deficit of 1.5 quarts of body fluids of 2% of body weight.  Causes a reduction in  blood volume and triggers thirst.  Thirst arrives too late and can be mollified too easily.  At 3% of body weight fluid loss fatigue and weakness occurs.  Symptoms are headache, sleepiness, dizziness and weariness.  Avoid diuretics such as coffee and alcohol.  Don’t rely on thirst as drinking trigger.  Measure fluid intake daily.


Hyperventilation


Hyperventilation is caused by stress, anxiety and fear.  The person begins abnormal rapid breathing.  Reduction of carbon dioxide causes suffocation, drowsiness, tingling, lightheadedness, and coolness.  This leads to spasms, incapacitation, and unconsciousness. Symptoms resemble hypoxia.  Can be corrected by controlled breathing in a paper bag. 


Hypoxia


A adult will breath in 3,000 gallons (by volume) of air per day.  This includes 600 (20% of total) gallons of oxygen.  Your blood system has 25+ trillion (12 zeros) red blood cells (hemoglobin).  Each one is capable of loading up four oxygen molecules for distribution throughout the body.  when returning to the lungs for a refill they unload CO2 first.


Mankind evolved expecting to breath air containing 21% oxygen under 14.7 pounds of pressure.  Once God has given man enough money to fly, this 21% at higher levels of lower pressure this 21% becomes inadequate.  Symptoms of hypoxia will occur in the altitudes over five thousand feet.  Age is a factor as are the life-style factors of fatigue, drinking, and smoking.  The subtle of hypoxia just because of altitude become magnified and compounded by human individual factors.  Hypoxia is caused only by reduced atmospheric pressures caused by altitude and not by other density altitude factors.  As altitude increases arterial blood oxygen pressure lowers so that less oxygen is available to the blood for transfer to the brain.  A change of only 4% is sufficient to affect mental function.  Once you experience hypoxia and have identified your symptoms you will be more apt to recognize them next time.


	


Hypoxia is oxygen starvation.  Lack of oxygen impairs the whole body but most importantly the brain.  The first part of the body to show significant effect from oxygen deficiency is the retina of the eye.  Every individual is affected but in different ways and to different degrees.  The danger in hypoxia is that it occurs insidiously below the conscious threshold.  Hypoxia makes you happy and such happiness in the cockpit is dangerous. The best warning indicator for hypoxia is the altimeter.  You will quickly recover by descent to a lower altitude.





Since hypoxia is due to reduced barometric pressure, low grade hypoxia begins on takeoff.  The percentage of oxygen is same but less is reaching the blood stream.  Any stress or increase in activity requires more oxygen, up to 8 times more.  Pilot performance deterioration begins at takeoff, as well.  Slowed response times and inability to deal with complexities due to hypoxia compromise safety.  Noticeable oxygen deficiency effects begins at 4000’ safety margins are beginning  to erode.  The hypoxic symptoms of difficulty breathing or headache may not be obvious or may not occur at all even though there are the foregoing changes in mental status. 





I have seen complete personality changes occur after a couple of hours around 12,000’.  Symptoms occur such as headache, drowsiness, dizziness, euphoria, tingling, perspiration, or belligerence are typical.  Tunnel vision and blue fingernails occurs with times as little as 15 minutes above 15,000’.  At 16,000’ disorientation, lapses of judgment, loss of impulse control,  risk-taking behavior, decreased problem solving abilities, impaired memory, mood disturbances, and lowered coordination are common.  Unconsciousness occurs in 10 minutes at 20,000’.  





All effects are made worse and happen at lower altitudes with  fatigue, age, smoking, health habits, and drinking.  Oxygen recommended above 10,000 day and 5,000 night.  If oxygen is being used, being knowledgeable about the operation of the system and be able to recognize his and the system’s warnings of oxygen deficiency is essential.  FARs require oxygen if ½ hour above 12,500’, crew above 14,000’, everybody above 15,000’.


Smoking


The smoking of tobacco is a form of self imposed physical and psychological stress that constitutes an immediate and on-going threat to health and safety.  A smoker may deny that drugs are a part of his life.  He lies in the face of facts.  The whole purpose of a cigarette is to get a nicotine fix.  Different from cocaine or heroin?  How?  The person who smokes is a health and economic hazard to everyone.  The residue remains on his person, clothes, possessions, and associates. 


 


The smoker will die younger, have poorer health, and will suffer considerably in the process.  Smoking makes worse the negative effects of radiation, carbon monoxide, and lack of fluids.  Smoking deprives the heart of oxygen, constricts the arteries, alters nerve impulses to the heart and lungs, weakens muscles, causes abdominal cramping, and nausea.  Nicotine itself decreases the body’s ability to adapt to stress.   Nicotine withdrawal symptoms include depression, irritability, difficulty in concentration, decreased heart rate, fall in blood pressure, tension, and impaired performance.





These symptoms are worse if withdrawal occurs.  It is not possible to avoid withdrawal while flying commercially since cabin pressure is kept at 8000’.  Recovery from withdrawal can occur in as little as eight seconds after inhalation of nicotine laden smoke.  This is both a physical and psychological release.  The victim has been sucked into an addiction by a combination of governmental and economic interests.  The addictive process is entirely deliberate.  Cigarettes were sold at four cents a pack in World War Two.  The military still gives a ten-minute smoking break every hour.  College ‘Judas Goats’ were paid handsome sums just to attend college functions and give away free cigarettes.  Free distributions were made at fairs and other public functions mostly frequented by the young.  





Psychological advertising and selective groups have been targeted by the cigarette industry to get as many addicted as possible.  Government subsidies have supported these activities both directly and indirectly.


The recovery from nicotine withdrawal carries with it the side effect of carbon monoxide poisoning.  The carbon monoxide (CO) of cigarette smoke combines with the hemoglobin in blood at a rate of 250 to 1 times more easily than does oxygen.  As little as one part CO to 20,000 (.005%)parts of air is enough to begin the weakening the thought processes of the brain.





The CO level of a smoker is usually between 4 and 10 percent just after a cigarette.  A frequent smoker can have up to 10% CO saturation at all times.  Any additional CO from another source would compound the problem of the smoker. You can’t do anything to recover from carbon monoxide poisoning caused by smoking; it’s there just as though you had a direct connection from an exhaust pipe into your lungs.  Engine exhaust in vehicles has 7% CO.  Working around cars, even in partially closed spaces, can be doubly hazardous the one’s health. If your work can be a matter of life-or-death your smoking may well cause a problem.  CO poisoning reduces visual acuity, brightness discrimination and dark adaptations to a significant degree because of hypoxia. At sea level, three successive cigarettes gives a night driving vision capability identical to what the non-smoker has at 8,000’ in the mountains.  Reversal of these effects will not occur until five hours after your last cigarette.





Susceptibility to CO poisoning increases with altitude due to the propensity of CO to enter blood.  This prevents the blood from being able to transport adequate oxygen to the body’s cells.  The hypemic hypoxia of the smoker reduces his oxygen intake by 5-10 % of normal capacity.  The fact that smokers are hypoxic means that we can expect smokers to feel anxiety, forgetfulness, irritability and confusion, altered judgment with every cigarette.  Judgment, math ability, and reasoning will be affected.  The indication is that smokers are more likely to enter into personal arguments and show lack of both good judgment and logical reasoning ability in those arguments.  Very small amounts of CO over a period of time will reduce a persons ability to perform safely.  It is the length of exposure as well as the amount that makes the critical difference.  This lack of oxygen to the brain impairs judgment and diminishes the ability to make reasoned decisions. 





Any onset of sluggishness, warmth, and tightness across the head is an early symptom of CO poisoning.  A headache, weakness, dizziness and dimming of vision comes next.  You won’t be aware when you lose strength, vomit, convulse, and enter a coma.  A breath of fresh air will not revive you.  Several days may be required for full recovery.  The smoker is betting against a CO impairment that has already occurred and can only become worse.  Carbon monoxide and other toxins in tobacco smoke interfere with the oxygen-carrying capacity of red blood cells.  Less oxygen means less energy.  Smoking causes an accumulation of mucus in the windpipe and bronchial tubes, constricts blood vessels and reduces the supply of oxygen to cells.





The radio active residue from cigarette smoke (radium-226, radon-222, lead 210, and poloniun-210) remain in the lungs as hot spots for up to five years.  A smoker of 1 and ½ packs a day, will ingest into his lungs a radiation level of 8000 millirem just from cigarettes in one year.  500 millirem annually is the top of the “safe limit” for nuclear workers.  Such a smoker exceeds the safe limit by 16 times.  This is equivalent to 300 chest X-rays a year.


  


There is statistical evidence that smokers have more vehicle accidents.  Most of these accidents likely caused by not detecting traffic to either side.  The peripheral vision of the smoker is reduced by about 39% from what normally would be available.  Peripheral vision is a major physical separation factor between talented athletes and everyone else.  The smoker driving in the mountains is far more likely to have a judgment related accident than is the non-smoker. Smokers are poor judges  of what is probable.  Casinos have resisted establishment of non-smoking areas since their income is based upon probability.  Smokers do not know odds.  Smokers lose much more than non-smokers.  Otherwise, they wouldn’t smoke and casinos would have lower profits.  





Regardless of age, a smoker is eleven times more likely to die or be killed than a non-smoker.  This is because side effects of smoking affects life style and judgment. The smoker, on the average, dies 10 years before the average non-smoker. Every 53 seconds in the U.S. a smoker either quits smoking or quits breathing.  One cigarette takes seven minutes off your life expectancy.  Just about the length of time it takes to smoke a cigarette.  1/3 of cancer deaths are directly caused by smoking.





The children of a smoker will learn at an early age that smoking is the ‘adult’ thing to do.  Growing up is the name of the game.  The highest proportion of school drop-outs are the children who smoke.  The smoking student and one from a smoking household will miss 25% more school days due to bronchial and lung problems than will a child from a non-smoking environment.  There is scientific evidence that being susceptible to either a smoking or drinking addiction may have a genetic basis.





If one cigarette is supposed to take four minutes off your expected life span, just think how much you won’t be able to do.  The probability of becoming a pulmonary cripple, and not being able to enjoy our later years, alone makes it worthwhile stopping.  If there is not a direct relationship as to your intelligence and the care you take of yourself, there should be.  You will do everything better if you don’t smoke.  If you are with smokers for one hour you are breathing in the equivalent one cigarette, radiation and all. 





The pilot who smokes is a hazard to himself and other pilots.  The fact that smokers are hypoxic at relatively low altitudes means that we can expect smoking pilots to feel anxiety, forgetfulness, confusion, irritability and altered judgment at relatively low altitudes. The applicable question is  should smoking pilots have any more right to fly than drinking pilots?  Know your limitations.  Don’t fly if not 100%.


What is the risk of smoking?


350,00 people die before their time due to the direct effects of smoking every year in the U. S.  1/3 of these deaths are lung cancer but 


smoking greatly increases the probability factor of cancers of the head, neck, throat, larynx, mouth, lip, tongue, bladder, stomach, kidneys, pancreas, and cervix.  1/4 of the nations heart attacks have been directly attributed to smoking.





A cigarette contains up to four thousand known toxic carcinogens.


Cigarette tars cause 80% of all human cancers by damaging DNA molecules


and fomenting mutation.  Acetaldehyde, related to the embalming chemical formaldehyde, causes aging damage to body tissues such as arteries, skin, and lungs.  Smokers do age more rapidly in these and other specific body tissues.





As a psychoactive alkaloid, nicotine is highly addictive.  It increases blood pressure, constricts blood vessels, and increases blood cholesterol fats.  Inhaled nicotine causes near instantaneous increases in the heart rate.  Pumping faster means the heart is working harder.  Above a certain level nicotine acts as a depressant and increases anxiety levels of perception.  Nicotine has been identified as an essential distribution trigger for the spread of cancer.





Like cocaine, heroin and alcohol, nicotine affects the central nervous system.  It creates physical dependence by giving pleasurable sensations and below certain levels it causes irritability, cramps, depression, anxiety, headaches, and cough.  Basically, a smoker is a drug addict.





Cigarette smoke has a collection of gasses such as carbon monoxide and nitrogen oxide.  Monoxide reduces the ability of the blood to carry oxygen to the heart, brain and lungs.  The oxides have direct links to 


the DNA mutation process.  Hydrogen cyanide is the chemical trigger to


the cigarette cough.





Cigarettes are given trace amounts of several heavy metals such as  lead, cadmium, arsenic, nickel, and polonium.  Cadmium has been directly traced to hypertension, anemia, baldness, and scaly skin.  Lead, an accumulative poison migrates to the nervous system, brain, bones, glands, kidneys, liver, heard and hair.  Lead is a known cause of impotence, infertility, anemia, colic, and mental disturbance.  Arsenic affects the muscles, brain, lungs, liver, esophagus, and skin.  Effects are headaches, drowsiness, back pain, gastrointestinal problems, convulsions, vomiting, diarrhea, baldness, impaired thinking, hearing loss, poor vision, fevers, weakness and bloody urine.





Smoking affects women by causing earlier menopause, decreased fertility and more frequent still births, spontaneous abortions and premature deliveries.  Infants born of smoking mothers have smaller birth weight and are more susceptible to complications.  Men find that smoking affects the function of the smaller blood vessels that determine peripheral vision and penis erection.





The urge to smoke only lasts three to five minutes.  You should find an activity that will distract you from lighting up.  One cigarette takes seven minutes off your life expectancy.  Just about the length of time it takes to smoke a cigarette.  1/3 of cancer deaths caused by smoking.  1/3 from diet, and 1/3 from life style choices.


Coffee


Half of the American population are addicted to coffee.  25% drink ten or more cups a day.  Quitting coffee is both difficult and painful.  At age 71 I dropped coffee primarily to lower my blood pressure.  I had a two week headache.  Now I take afternoon naps. The lure and temptation of coffee still exists. 


Coffee has some negatives:


1.	Raises the adrenaline level.


2.	Blocks adenosine, a brain chemical that calms you down.


3.	Can cause panic attacks by increasing lactate in the body.


4.	Increases risk of stroke by increasing blood pressure.


5.	In conjunction with diet, cold, anti-depressants will dramatically 	raise blood pressure.


6.	Can addict babies whose mothers drank during pregnancy.


7.	Contains at least five cancer causing compounds.


8.	Contains pesticides that are not allowed in the U.S.


9.	Linked to heartburn and ulcers.


10.	Leading cause of sleep disturbance.


11.	Constricts blood vessels of the eyes.


12.	Contributes to iron loss, zinc loss, and sex drive loss.


13.	Causes excretion of calcium, potassium, magnesium and sodium before 	they can be used by the body due to diuretic effect


Bends


Symptoms of BENDS (decompression sickness)


Severe pain in both shoulders


Itching over a good portion of the body


Vision difficulties


Numbness in the tongue


Mild headache  and nausea


Motion Sickness


Airsickness is caused, as is seasickness, when the brain receives differing messages from sensory organs.  If the inner ear and balance organs differ in sensory perception from what the eyes sense the brains initial reaction is to get even by making us sick.   Every person reacts differently so there is no sure way to forecast or prevent.  Motion sickness, or airsickness,  can be lessened or improved if the person can be placed in control of the aircraft.  An upset stomach can cause motion sickness. Get fresh air into the cockpit.  Carry a plastic bag or a non-mesh hat.  The only positive cure is to get on the ground as quickly as possible. I took a ride in the FAA rotating chair (It has a name) just before lunch one time and I was unable to eat.


  


There are medications available that, when taken prior to flight, reduce the sensitivity of the inner ear and balance organs to motion.  They should not be taken by the pilot.  I have always advised my passengers to look as far away as they can toward the direction of flight. Chewing a bit of crystallized ginger candy has been a historical preventive of nausea.  Accupressure bands found in boating supply houses have been found effective when placed correctly on the wrist.


Spatial Disorientation


Spatial disorientation is the No. 1 cause of fatal accidents.  Even the best pilot will become disoriented under the right conditions.  Effects on inner ear can cause a mentally and physical compelling move in a given direction.  This can be the after effect of a gradual turn, spiral, spin, acceleration, leveling off, updraft, false horizon, autokinesis, (lights that move), runway illusions.


Stress


Human performance is mitigated by physical stresses such as fatigue, fitness, sleep, food, age and illness.  Psychological stressors such as personal family problems, work load, situational awareness.  External dynamic stresses due to weather, turbulence, aircraft performance and time factors.  Stress is the result of events that cause preoccupation reducing external awareness and making activities subject to distraction.  Stress causes the taking of risks that would otherwise be unacceptable.





Stress in moderate amounts is both necessary and desirable when flying.  It prevents boredom and inhibits fatigue.  The other extreme of stress leads to panic  and impaired capability.  Accidents happen when flying requirements exceed capability.  Time in the air will decrease capability and lower the stress/panic threshold.  69% of accidents occur in the landing phase of flight operations.  This is when time in the air is greatest and the stress/panic threshold lowest.





Whenever excessive tension exists, the ability to make considered judgments deteriorates.  The concepts of what is best or safest becomes an emotional decision based more on fears or concerns rather than realities.  Under tension the ability to make correct decisions deteriorates and compounds both the tension and the reliability of the selected solution.  The pilot MUST recognize areas of tension and undertake an instructional program to raise a proficiency level to where competence reduces tension.  Failure to resolve any tension producing problem will eventually lead to an unforeseen/unexpected situation where a series of tension produced erroneous decisions will produce an accident.  The instructional program must expose the student to those tension producing situations before the student goes solo. Stress exposure is a form of stress inoculation.





The most common tension producer is through use of the radio.  At a given point in airspace the student knows that he should be prepared to say a given sequence of communication facts.  Where to start talking, what to say, in what sequence, and the fear of the unknown ATC create tension.  After being lost or disoriented the most dramatic tension producer is x-wind landings, next I would place  unfamiliar airports, especially if they are small, followed closely by radio procedure uncertainty.  Night flight over unfamiliar terrain certainly raises cockpit temperature.  Turbulence produces tension in the best of us as does proximity to the ground.  All of these tension producers can be reduced or eliminated by gradual programmed exposure.  Stress reduction, according to one expert, can be achieved by only landing at airports and peeing every chance you get.





Being lost or disoriented seems to be the most mentally debilitating factor of all.  The presence of hills and mountains to a person more familiar with flat lands can create tension.  A 1900’ hill in California can cause a flat land pilot to subconsciously change course first to avoid and then to keep it in sight.  Students have been known to nearly fly around a mountain in this manner.  Inversely, a mountain raised person may tend to challenge rugged terrain not realizing the value of an airport vicinity route via the valleys.





The Holmes/Rahe Life Change Scale as a series of 42 factors that range in value from 100 (death of a spouse) to 11 as a minor traffic violation.  When the total score of an individual reaches 150 there is a 37% chance that there will be physical symptoms.  At 200 there is a 50% chance of stress related illness or accident.  At 300 there is an 80% chance for such an occurrence.  See AOPA Pilot’s Handbook.


Meniere’s Disease 


Meniere’s disease usually occurs over age 40.  Exact cause is in doubt but seems related to fluids in inner ear.  Initial symptoms affect hearing but may be followed over a period of time by sweating, nausea, blurry vision and fatigue.  Vertigo strikes and continues as intermittent lifelong condition.  Affects personality. Occurrence and severity unpredictable. 


Nutrition


Food when converted  into glucose is the source of brain energy.  Glucose cannot be stored.  As blood sugar it requires constant renewal.  If glucose is not renewed the body and the mind shows evidence of fatigue, mental confusion, faintness, headache, memory loss, dizziness, vision problem, cold hands and feet.





Reduced blood pressure, tension, depression and hunger are all


symptoms of hypoglycemia caused by the lack of a balanced meal for over


five hours.  Ten hours without food will severely affect decision making ability, alertness, coordination, and perception.  Skipping breakfast causes fasting hypoglycemia.  All hypoglycemia types can be aggravated by other physiological factors.


  


Altitude can incapacitate a pilot through dehydration.  Increase your fluid


intake prior to and during flight.  What you eat is just as important as just eating.  Reactive hypoglycemia can cause lack of consciousness.  This is a reaction to the doughnut/candy bar meal.  The student pilot who does not eat because of possible airsickness is endangering himself if flying solo.  High sugar meals cause the pancreas to create excess insulin.  Insulin allows the body to use sugar.  Too much insulin and deplete sugar to such a low level as to incapacitate the body and mind.  Adding  caffeine, alcohol and nicotine acerbates the problem.  Flying should be preceded by a balanced meal.    Neuronutriments are the vitamins and minerals that the body can change into neurotransmitters.  Trace minerals such as potassium, zinc, iron, and chromium are essential to control the body’s sugar burning process.  The more balanced our meals the better will be our mental functioning and memory. 
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