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STUDY UNIT THREE

AEROMEDICAL FACTORS AND
AERONAUTICAL DECISION MAKING (ADM)

(4 pages of outline)
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This study unit contains outlines of major concepts tested, all FAA test questions and answers
regarding aeromedical factors and aeronautical decision making (ADM), and an explanation of each
answer. Each subunit within this study unit is listed above with the number of questions from the FAA
pilot knowledge test pertaining to that particular subunit. For each subunit, the first number following
the number of questions is the page number on which the outline begins, and the next number is the
page number on which the questions begin.

CAUTION: Recall that the sole purpose of this book is to expedite your passing the FAA pilot
knowledge test for the sport pilot certificate. Accordingly, all extraneous material (i.e., topics or
regulations not directly tested on the FAA pilot knowledge test) is omitted, even though much more
information and knowledge are necessary to fly safely. This additional material is presented in Pilot
Handbook and Sport Pilot Flight Maneuvers and Practical Test Prep, available from Gleim Publications,

Inc. See the order form on page 279. 5

3.1 HYPOXIA

1. Hypoxia is oxygen deficiency in the bloodstream and may cause lack of clear thinking,
fatigue, euphoria, and, shortly thereafter, unconsciousness.

3.2 HYPERVENTILATION
1. Hyperventilation occurs when an excessive amount of air is breathed out of the lungs, e.g.,
when one becomes excited or undergoes stress, tension, fear, or anxiety.
a. This results in an excessive amount of carbon dioxide passed out of the body and too

much oxygen retained.
b.  The symptoms are lightheadedness, suffocation, drowsiness, tingling in the

extremities, etc.

2. Overcome hyperventilation symptoms by slowing the breathing rate, breathing into a bag, or
talking aloud.

3.3 ALCOHOL

1. Alcohol is a central nervous system depressant. Judgment and decision-making abilities are
adversely affected by even small amounts of alcohol.
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3.4 SPATIAL DISORIENTATION

1.  Spatial disorientation, e.g., not knowing whether you are going up or down, is a state of
temporary confusion resulting from misleading information being sent to the brain by
various sensory organs.

2. Ifyou lose outside visual references and become disoriented, you are experiencing spatial
disorientation. This occurs when you rely on the sensations of muscles and inner ear to tell
you what the airplane’s attitude is.

a. This might occur during a night flight, in clouds, or in dust.

3. The best way to overcome the effects of spatial disorientation is to rely on the airplane
instruments.

3.5 DEHYDRATION

1. Dehydration is the excessive loss of water from the body, as from iliness or fluid
deprivation.

a. This fluid loss can occur in any environment; causes include hot cockpits and flight
lines, high humidity, diuretic drinks (e.g., coffee, tea, colas), as well as improper
attire.

2. Some common signs and symptoms of dehydration include headache, fatigue, cramps,
sleepiness, dizziness, severe hydration, lethargy, and coma.

3. To help prevent dehydration and heat exhaustion, you should drink two to four quarts of
water every 24 hours. Or, follow the generally prescribed eight-glasses-a-day rule.

a. Because each individual is physiologically different, this is only to be used as a guide.
Your daily fluid intake should be varied to meet your individual needs depending on
work conditions, environment, and individual physiology.

b. Other useful tips on avoiding heat exhaustion are limiting your daily intake of caffeine
and alcohol (both are diuretics), properly acclimating to major weather and/or climate *
changes, and planning ahead by carrying sufficient fluids and choosing appropriate
attire for the forecast conditions.

3.6 VISION

1. Scanning for traffic is best accomplished by bringing small portions of the sky into the central
field of vision slowly in succession.

2. Haze can create the illusion of traffic or terrain being farther away than they actually are.

3.7 CARBON MONOXIDE

1. Blurred (hazy) thinking, uneasiness, dizziness, and tightness across the forehead are early
symptoms of carbon monoxide poisoning. They are followed by a headache and, with
large accumulations of carbon monoxide, a loss of muscle power.

2. Increases in altitude increase susceptibility to carbon monoxide poisoning because of
decreased oxygen availability.

3.8 AERONAUTICAL DECISION MAKING (ADM)

1. Aeronautical decision making (ADM) is a systematic approach to the mental process used
by pilots to consistently determine the best course of action in response to a given set of
circumstances.

~
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2. Risk management is the part of the decision-making process which relies on situational
awareness, problem recognition, and good judgment to reduce risks associated with flight.

3. A Poor judgment (PJ) chain is a series of mistakes that may lead to an accident or
incident, also often called an Error Chain.

a. Two basic principles generally associated with the creation of a PJ chain are

1) One bad decision often leads to another.

2) As a string of bad decisions grows, it reduces the number of subsequent
alternatives for continued safe flight.

b. ADM is intended to break the PJ chain before it can cause an accident or incident.
4. The Decide Model

a. A good tool to use in making good aeronautical decisions is the DECIDE Model shown
below.

1) Detect. The decision maker detects the fact that change has occurred.

2) Estimate. The decision maker estimates the need to counter or react to the
change.

3) Choose. The decision maker chooses a desirable outcome (in terms of success)
for the flight.

4) Identify. The decision maker identifies actions which could successfully control
the change.

5) Do. The decision maker takes the necessary action.

6) Evaluate. The decision maker evaluates the effect(s) of his action countering the
change.

b. The six elements of the Decide Model represent a continuous loop decision process
which can be used to assist a pilot in the decision-making process when (s)he is
faced with a change in a situation that requires a judgment.

1) This Decide Model is primarily focused on the intellectual component butcan -«
have an impact on the motivational component of judgment as well.

2) If a pilot practices the Decide Model in all decision making, its use can become
very natural and result in better decisions being made under all types of
situations.

5. Most pilots have fallen prey to dangerous tendencies or behavioral problems at some time.
Scud running, continuing visual flight into instrument conditions, neglecting checklists, and
showing the “right stuff’ are four examples of these dangerous tendencies or behavioral
problems that must be identified and eliminated.

a. Inscud running, a pilot pushes his/her capabilities and the airplane to the limits by
trying to maintain visual contact with the terrain while trying to avoid contact with it
during low visibility and ceilings.

b. Continuing visual flight into instrument conditions often leads to spatial disorientation
or collision with the ground or obstacles.

c.  Neglect of checklists is an example of a pilot's unjustified reliance on his/her short- and
long-term memory for repetitive tasks.

1) To avoid missing important steps, you should always use the appropriate
checklists whenever they are available. Consistent adherence to approved
checklists is a sign of a disciplined and competent pilot.

d.  The drive to demonstrate the “right stuff’ can have an adverse effect on safety and can
impose an unrealistic assessment of piloting skills under stressful conditions.
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e. Getting behind the aircraft means allowing events or the situation to control your
actions rather than the other way around. This dangerous tendency is characterized
by a constant state of surprise at what happens next. An extreme case of getting
behind the aircraft can result in loss of positional or situation awareness, which
results in your not knowing your location, being unable to recognize deteriorating
circumstances, and/or misjudging the rate of deterioration.

f.  Because of these pitfalls, pilots who become apprehensive for their safety for any
reason should request assistance immediately. A variety of resources are available
in the form of radio, radar vectors, other aircraft, and direction finding stations, all of
which are a radio call away.

6. ADM addresses five hazardous attitudes that contribute to poor pilot judgment.

a. Recognition of hazardous attitudes (thoughts) is the first step in neutralizing them in
the ADM process.

b. When you recognize a hazardous attitude, you should label it as hazardous and then
correct it by stating the corresponding antidote, as shown below.

Hazardous Attitude Antidote

Antiauthority: Don't tell me! Follow the rules. They are usually right.

Impulsivity: Do something quickly! Not so fast. Think first.

Invulnerability: /t won’t happen to me. | It could happen to me.

Macho: /cando it. Taking chances is foolish.

Resignation: What's the use? I'm not helpless. | can make a difference.

7. You are responsible for determining whether or not you are fit to fly for a particular flight. ~ «

a. FAR 61.23 prohibits a person from exercising the privileges of a sport pilot certificate
while knowing of or having reason to know of any medical or health condition that
would make that person unable to operate a light-sport aircraft in a safe manner.

8. Human error is the one common factor that affects most preventable accidents.

a. A pilot who is involved in an accident usually knows what went wrong and was aware
of the possible hazards when (s)he was making the decision that led to the wrong
course of action.

b. For example, fuel starvation accidents are generally the result of the conscious human
error of ignoring minimum fuel reserve requirements because of overconfidence,
disregard of applicable regulations, or simple lack of flight planning.
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