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SAFETY FOUNDATION

THE MEDICAL ASPECTS OF SOARING

The Soaring Safety Foundation continues
its drive to reduce accidents and incidents
in soaring by presenting information that
could help you avoid being involved in an
accident. This quarter’s presentation deals
with several medical aspects directly re-
lated to soaring, and is aligned with the
FAA'S “Back to Basics” program.

There are several areas of medical
aspects that affect soaring:

1. The pilot’s overall medical and
mental condition.

2. Medications, “over the counter”
drugs, and illegal drugs.

3. Liquids and electrolyte balance,
including effects of alcohol.

4. High altitude physiology.

As you may have noticed in other
parts of Searing, this is the 50th year of
publishing. Over the years, several
very good articles on medical aspects
have appeared in Soaring magazine,
and excerpts will be made from some
of them. (For complete articles, see the
reference list at the end of the article.)

OVERALL MEDICAL AND
MENTAL CONDITION

We have spoken over the years

about the “general medical, physical,
and mental condition” of the pilot and
how this affects his flying. We have
known, for instance, that to remain
alert during a Diamond Distance flight
or a contest flight, one must be in good
physical condition. We also know that
when there have been major changes
in our life, that we may not be capable
of concentrating on the task at hand,
thus making it difficult to fly safely.
We will discuss Stress in another arti-
cle, but for now, to quote from “THE
JOY OF SOARING” (Ref. 1), “appli-
cants for glider pilot licenses are
spared the expense of a physical ex-
amination and must only certify that
they have no known defect that would
render them unsafe to fly a glider.
This policy puts the responsibility
squarely on the pilot to be certain he
meets the requirement. If there is the
slightest doubt in his mind in this re-
gard, the best procedure is to be exam-
ined by an FAA designated medical
examiner who has special training and
experience in the field of aviation
medicine.

42

“Any ailment that might cause a
person to be suddenly incapacitated is
sufficient reason not to be a pilot. Ex-
amples are epilepsy, serious heart
troubles, and some diabetic condi-
tions; there are doubtless many others.
Some temporarily disqualifying ail-
ments are peptic ulcers, anemia, and
acute infections.

“There are causes other than serious
disease that affect a pilot’s ability to
fly, to exercise good judgment, and, as
a student, to absorb instruction. One
of these is the common cold. In addi-
tion to hampering the efficiency of the
pilot, there is the danger of middle ear
pain and of spreading the infection
into the sinuses. Anything like a bad
cold should ground a pilot until the
symptoms abate.

“Habit-forming and hallucinogenic
drugs and alcohol are out for pilots. So
is flying when suffering from hang-
over, even when the worst effects of it
are masked by aspirin or other medi-
cation.

“The scuba diver is well aware of
the danger of the bends. He may not
realize, however, that soaring soon af-
ter a dive can create a secondary haz-
ard of the bends if the blood has not
yet had time to normalize fully. The
‘diving pilot’ should be aware of the
possibility, and at the first sign of dis-
comfort should descend to a more
comfortable altitude.

“Fatigue makes a poor student and a
poor pilot. It is a waste of time and
money to try to fly when just plain
tired out. Fatigue is also an in-flight
problem. Power pilots usually run out
of gas before they run out of pep, but
glider pilots don’t run out of gas. (Ex-
cept motorgliders.—Ep.) A cross-coun-
try often lasts eight or ten hours, and
at the end, when judgment is most
needed, an exhausted pilot may be
trying to decide where to land. He
should be ultra-conservative in his
plann.ing and flying at such a time,
kpo-wmg that neither his reflexes nor
his judgment are as good as they were
earlier.

“Because of the glider pilot’s contin-
uous need to think clearly and make
decisions, it is wise to follow the exam-
ple of the Air Force and breathe sup-

plementary oxygen when above
10,000 feet msL.

“Airsickness is not too frequent
among pilots because the control a pi-
lot exerts over the glider eliminates
the feeling of helplessness that is so
much a part of motion sickness. The
pilot is in charge, and that makes all
the difference. Some people with a
tendency toward airsickness get over
it after a few flights as they become
more at home in the air. Alas, a few do
not, and lose interest in soaring; others
of weak stomach but stronger determi-
nation continue soaring but carry an
airsickness bag. These are the authen-
tic heroes of the sport.

“The brilliant light encountered
when flying soon converts most pilots
to the wearing of sunglasses. In soar-
ing, the polarizing type is especially
valuable. With these glasses, when the
head is tilted to the proper angle there
is a pronounced darkening of the blue
of the sky. Against this background,
other gliders stand out more sharply,
an obvious safety factor. The first ap-
pearance of wispy new cumulus cloud
can be spotted earlier with polarizing
glasses than with the naked eye. Some
competition pilots claim that under
certain conditions they can detect the
presence of a thermal. These are all
good things, but the prime reason for
wearing sunglasses is still the protec-
tion they provide for the eyes, as at-

tested by most aeromedical
specialists.”
HIGH ALTITUDE
PHYSIOLOGY

Searching for the elusive Altitude
Diamond creates several medical
problems; hypoxia, hyperventilation,
cold and fatigue. The following article
appeared in Soaring ten years ago, and
is just as valid today. (Ref. 2)

“How many times have you heard
someone say they flew above 12,500
feet without oxygen, or ‘the thermal or
wave lift was so good I climbed to
15,000 feet without oxygen before
starting my glide’? Each time a pilot
does this he is asking for trouble. Hyp-
oxia is generally recognized to be the
single greatest hazard to the aviator.
For example, some 75 hypoxic fatali-
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ties occurred in Europe during World
War Il at altitudes between 17,000 and
31,000 feet. Twenty-seven (one third)
of these fatalities occurred within 10
minutes of loss of oxygen. Two deaths
occurred at altitudes between 17,000
and 20,000 feet, altitudes which are
not too uncommon for glider pilots.

“In general terms, hypoxia can be
defined as an oxygen deficiency in the
body tissues sufficient to cause such
functional impairment as poor judg-
ment, euphoria, mental confusion,
and loss of consciousness. For the pur-
pose of discussion hypoxia will be di-
vided into three major phases of
breathing—ventilation, transportation
and utilization.

VENTILATION

“The ventilation phase of respira-
tion refers to back and forth move-
ment of outside air into the small air
sac of the lung where exchange of vital

gases occurs. This phase is of particu-
lar importance to the glider pilot be-
cause an oxygen deficit in the inhaled
air will mean an oxygen deficit in the
pilot. This form of hypoxia is know as
altitude (hypoxic) hypoxia.

TRANSPORTATION

“Assuming an adequate amount of
oxygen is inhaled, the next phase ne-
cessitates transporting it to the tissues
where it will be used. The oxygen
molecule is picked up by the hemoglo-
bin molecule in the red blood cell as it
passes adjacent to the air sac in the
lung. The hemoglobin molecule then
carries the oxygen to the tissues where
it is needed and releases it.

“Any condition which alters the he-
moglobin adversely affects this phase
of respiration. Acute blood loss or
chronic anemia both decrease the
amount of hemoglobin available to

transport oxygen and hence lead to
hypoxia. Toxins, particularly carbon
monoxide either from smoking ciga-
rettes or breathing exhaust fumes, in-
hibit the normal binding of oxygen to
hemoglobin. This form of hypoxia is
termed anemic (hypemic) hypoxia.

“A second form of transportation
hypoxia is termed stagnant hypoxia.
This refers to either a localized or gen-
eralized decrease in blood flow seen
with excessive g-forces, heart failure,
shock, or exposure to temperature ex-
tremes.

UTILIZATION

“The utilization phase of respiration
refers to the ability of the cell to use
the oxygen it receives. Certain com-
pounds cause the cell to malfunction
so it cannot utilize the oxygen deliv-
ered to it. This is termed tissue-poison-
ing (histotoxic) hypoxia. Alcohol,

(Continued on next page)
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drugs, cyanide, and carbon monoxide
have their effect here. The latter may
be of potential importance with mo-
torgliders.

ALTITUDE HYPOXIA

“As mentioned earlier, this form of
hypoxia is the most important one to
glider pilots. It generally happens by
ascending to altitude (relative to the
individual) without oxygen, or by
equipment malfunction.

"At sea level with an atmospheric
pressure of 760 millimeters of mercury
(mm Hg) we breathe 21 percent oxy-
gen and 78 percent nitrogen. As we
ascend in altitude from sea level, the
gaseous distribution of nitrogen and
oxygen maintains the same percent-
ages, but the atmospheric partial pres-
sure of each decreases with increasing
altitude. For example, at 10,000 feet
MsL, the atmospheric pressure is
523mm Hg, air sac oxygen is 62mm
Hg—considered hypoxic—and sup-
plemental oxygen is required.

“Similarly, at 15,000 feet msL, the at-
mospheric pressure is 429mm Hg, air
sac oxygen is 45 mm Hg, hemoglobin
saturation is 80 percent and arterial
oxygen 44 mm Hg—enough said.

SYMPTOMS OF HYPOXIA
“There is individual variation in
time of onset and character of hypoxia

iSoar from the country’s
ost unique glider airport,

in the middle of town, in
the beautiful Napa Valley

symptoms, but within an individual
these are generally the same. Night vi-
sion is usually the first thing to go and
may be affected as low as 5,000 feet
msL. This is followed by air hunger,
anxiety, headache, nausea, dizziness,
fatigue, blurred vision, slow thinking,
impaired judgment, tunnel vision,
blue discoloration of the skin and nail
beds (cyanosis) followed by mental
confusion, loss of consciousness and
death.

“It should be noted that some symp-
toms of hypoxia are very similar to
and difficult to distinguish from hy-
perventilation. This will be discussed
in more detail later.

PREVENTION OF
ALTITUDE HYPOXIA

“Adding supplemental oxygen as
altitude increases will prevent altitude
hypoxia (see Table 1). It is important to

TABLE 1 Barometric Total inspired
Pressure  Oxygen Re-
Altitude mm Hg quirement
(%0)
Sea level 760 21
5,000 632 25
10,000 532 31
15,000 429 40
20,000 329 49
25,000 282 62
30,000 225 81
34,000 187 100
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maintain air sac oxygen at 60 to
100mm Hg and consequently main-
tain hemoglobin saturation at 87.98
percent. Given these parameters we
can now look at the theoretical altitude
ranges of various oxygen systems.
“With the A-8 continuous flow oxy-
gen system on 100 percent oxygen,
theoretically one can go to 40, 000 feet
and be at the equivalent of 10,000 feet
or 87 percent hemoglobin saturation.
That’s theory. In actual practice, con-
sidering mask leaks, activity and anxi-
ety vs. total rest. etc., this system
should not be used above 30,000 feet.
In view of the practical experience in
military aviation, an altitude ceiling of
25,000 feet has been established for
this type of equipment. The diluter
demand pressure breathing oxygen
regulator operates to 30,000 feet by
supplying the exact amount of oxygen
needed to supplement the ambient air.
At 30,000 feet, 100 per cent oxygen is
delivered. Beyond 30,000 feet, inboard
mask leakage is eliminated by the ad-
dition of oxygen at approximately 4cm
H,0 pressure. With the specially de-
signed mask, this provides a tight seal
with minimum leakage. At 40,000
feet, additional pressure is added in
excess of the ambient pressure. By
means of a series of physiologic princi-
ples this positive pressure breathing
maintains normal air sac oxygen par-
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tial pressures to approximately 45,000
feet.

“However, pressure breathing is the
reverse of our normal ventilation
cycle. Normally, we actively inhale
and passively exhale. With pressure
breathing, inhalation is passive and
under pressure, while exhalation is ac-
tive and also against pressure, It is
very tiring! The best technique is to
keep some positive (outward) pressure
onduring inspiration (slows rate of in-
spiration), pause, then slowly exhale.
This pattern of smooth rhythmic
breathing should prevent one from
hyperventilating when pressure
breathing,.

“The above are theoretical and prac-
tical applications of commonly used
commercially available oxygen sys-
tems. It is important to note that any
system may fail and therefor a backup
system must be immediately available.
Notice the time of useful conscious-
ness (TUC), or effective-performance
time (EPT) as shown in Table 2. These
values give you some idea how rapid-
ly things occur at high altitude and
how little time there is to correct any
malfunction.

HYPERVENTILATION
“Hyperventilation is an abnormal
increase in the rate of ventilation. As a

TABLE 2
Altitude Time of Useful
(feet) Consciousness
18,000 20-30 minutes
22,000 10 minutes
25,000 3-5 minutes
28,000 2.5-3 minutes
30,000 1-2 minutes
35,000 30-60 seconds
40,000 15-20 seconds
43,000 9-12 seconds

result of the increased rate, carbon di-
oxide is blown off which in turn
makes the blood more alkaline. The al-
kalosis in turn has a number of effects
including muscle spasms; numbness
and tingling (particularly around the
mouth and hands); decreased blood
flow to the brain leading to dizziness
and lightheadedness; and uncon-
sciousness,

“Soaring pilots are most likely to
hyperventilate while flying under
stress or at high altitude. Since there is
an overlap of symptoms between hyp-
oxia and hyperventilation it may be
difficult to tell which is occurring.
Should any of the symptoms occur,
switch immediately to 100 percent ox-
ygen and at the same time consciously
slow the respiratory rate to 12 to 16
times per minute (do not hold the
breath}); with the former, hypoxia has

Z suSsﬁ’sss@MEMQEn- :

SOARING
* HULL/LIABILITY s
* PLEASURE AND COMPETITION
* COMMERCIAL

NON-OWNERSHIP

SURANCE DESIGNED FOR YOU
CLUBS

o MEMBERS
* FBO'S

CALL FOR A QUOTE TODAY

SSA HULL AND LIABILITY
INSURANCE ADMINISTRATOR.

March 1987

been treated (unless altitude is above

30,000 feet), and with the latter,

hyperventilation has been treated. As

soon as symptoms decrease, oxygen

should be switched back to its appro-

priate setting. If symptoms recur, it

was hypoxia; if not, hyperventilation.
“The soaring pilot should be pre-

pared and keep equipment up-to-date

and in good repair. Before making a

high-altitude flight, the following

mnemonics are useful as check lists:

Drugs

Exhaustion

Alcohol

Tobacco

Hypoglycemia

Pressure--(1800-2000 PSI)
Regulator
Indicator—blinker
Connection—mask, radio
Emergency—bailout bottle

“There are several locations where a
pilot and crew can take the FAA phys-
iological training. Inquiries to:

Dept. of Transportation

Federal Aviation Administration
Aeronautical Center

Civil Aeromedical Institute
Physiologic Operations and Training
Section AAC-143

P. O. Box 25082

Oklahoma City, Oklahoma 73125

(Continued on next page)
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To add some further observances re-
garding hypoxia, the bad thing is that
the symptoms are very insidious and
observable symptoms may not be ob-
vious until too late. There may be a
sense of “well being”, that everything
is going “just great”, maybe even eu-
phoria, which leads the pilot to not act
on such things as sloppy flying, con-
fused thinking, or unusual fatigue.

There are lots of other references for
information on high altitude flight
and oxygen use, including the Ameri-
can Soaring Handbook, Chapters 6
and 7.

We have also received a forceful
warning—from the soaring pilot in-
volved—concerning the use of the
hospital-type mask (which is sold for
flying use) with the plastic rebreather
bag through which the incoming oxy-
gen passes to the bottom of the mask.
The mask stays flexible in the extreme
cold, but the bag becomes stiff and
brittle, and in this condition can pull
off unnoticed from the bottom of the
mask, leaving the pilot without any
supply whatever. In the instance re-
ferred to, the pilot lost consciousness
above 25,000 feet and finally came to
and regained control at 10,00 feet. Ever
since, he’s has been quick to persuade
his friends not to use this “Mickey
Mouse” rig, and the Safety Foundation
would like to do the same.

Here are some other suggestions
from soaring pilots who have been up
there:

1. Catalytic heaters may cause
burns if placed to close to the skin and
in such a way that they cannot be relo-
cated or removed later on.

2. The breather valve in a mask
may freeze and have to be cleared.
Were a pair of thin gloves under your
mittens so your hands won't stick to
the bare metal when attending to such
tasks.

3. When descending, remember to
equalize the pressure to the middle ear
by inhaling, holding your nose, and—
with mouth closed—gently pushing
air through the eustachian tubes to
equalize pressure. But gently, as dam-
age can be done by forcing to hard.

4. Skin divers should never attempt
any flight to altitude within 48 hours
after exposure to heavy underwater
pressure. (Ref. 3)

A PRESCRIPTION
FOR DISASTER

What about medications and drugs?
Are “cold capsules” dangerous if taken
when we plan to fly?

“A chain is no stronger than its
weakest link” is a saying familiar to all
of us. This axiom applies to many as-
pects of life, including flight. To avoid
being the weak link that causes disas-

ter, the pilot should include himself in
his preflight planning. He should get
plenty of rest prior to flight and never
fly when he is ill.

There are many slightly incapacitat-
ed pilots who continue to fly, using
their home remedies and over-the-
counter drugs. Some people have tak-
en medicine for a long time,
sometimes so casually that they don’t
even realize that they are being affect-
ed by it. Drugs, as well as the condi-
tions for which they are taken, can
interfere with perception, understand-
ing, emotion, or performance.

Here are some of the common types
of medicines:

Aspirin: Two aspirin tablets may be
taken safely by pilots who have used
them before without ill effects. Other
pain medicine and mixtures should be
shunned since they often cause sleepi-
ness, depression and nausea.

Decongestants: Nasal decongestants
are useful in clearing a nose, ear, or
sinus. The sprays or drops may be
used safely in moderate amounts. Ex-
cess use may cause increased heart
rate, nervousness, or visual
disturbance.

Antihistamines: Common cold reme-
dies often contain both antihistamines
and decongestants. These frequently
cause sleepiness and impairment of
both mental and physical activity. Pi-
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