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Caffeine Can Pick You Up or Let You Down

This popular natural stimulant isfound in coffee, cola
drinks and prescription drugs. It can be an aid against
fatigue, but it can create unwanted side-effects too.
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Caffeine consumption possibly started with Paleolithic Man
who lived among the principal caffeine-containing plants (23).
Caffeine is a naturally occurring component found in coffee
beans, tea leaves, cola nuts, cocoa beans and other plants.
Today, coffeeisthe primary source of caffeinein the Western
Hemisphere.

For example, the annua consumption of green coffee in the
United States during 1980 was about 2.4 billion pounds of
coffee, according to the U.S. International Trade Commission
(USITC Publication 841, December 1981). This provided an
estimated 28.1 million pounds of caffeine. Cola-type drinks
and tea contain considerable amounts of caffeine and are
additional sources of caffeine for the public at large.

The great popularity of caffeine-containing beverages is due
mostly to the stimulating properties of caffeine. Diminished
fatigue, improved mood and a temporary increase in physical
and mental work capacity result from caffeine intake. It has
been reported that the average individual intake of caffeinein
the U. S. is above 200 mg daily (an average cup of coffee
contains about 100 mg of caffeine) (9, 27). Approximately 75
percent to 90 percent of U.S. caffeineconsumption resultsfrom
drinking coffee (11, 23). The average caffeine content per cup
of several caffeine-containing beveragesisshownintable one.

Another sourceof caffeineisprescriptiondrugsthat areusedfor
variouspurposesand contain caffeineintheir formulation. The
caffeine content per tablet or capsule of several non-prescrip-
tion “over-the-counter” drugs is shown in table two (2). In
addition, there are many prescription drugs that contain caf-
feinein combination with other chemical substances. A num-
ber of these drugs are used for the relief of migraine headache

and for the relief of pains of various types, especially muscle
andjoint pains (19). The caffeine content per tablet or capsule
of some popular prescription drugsis shown in table three (2).

Physiological and Psychological Effects
Are Significant

Caffeineisanakaloid, structurally identified as 1,3, 7-trimeth-
ylxanthine. Thechemical formulaof caffeineisshownintable
four. Itisa“xanthine” derivative found in those plants cited
previously. Caffeine dissolves readily in hot water. It is
odorless and has a bitter taste. It forms combinations with
sodium benzoate and sodium salicylate It is not degraded
during routine beverage processing by temperature, acidity or
salt concentrations. It can, of course, beintentionally removed
duringcommercial processing. Caffeine, aswell asits”chemi-
cal cousins’, theophylline and theobromine, excitesthe central
nervous system, increases urine production, stimulates cardiac
muscle and relaxes bronchial muscle.

Caffeineisrapidly absorbed when taken by mouth, and reaches
peak levelsin the body tissues about one hour after ingestion.
The average “pharmacologically active’ dose (the dozes that
produces the level of stimulation many persons seek) matches
the average daily caffeine intake in the U.S. of 200 mg (11).
Individuals who consume moderate quantities (80-200 mg of
caffeine per day) of caffeine-containing beverages often expe-
rience less drowsiness shortly thereafter, less fatigue and an
increased capacity for muscular work.

Inaddition, they often show anincreased capacity for sustained
intellectual effort, a shorter visual reaction time, an improved




auditory vigilance and amore rapid and improved association
of ideas (8, 11, 14, 23). Caffeine helpsto repressthe tendency
toward “response blocking” that is generated by an extended
performance of a monotonous task (1).

These improvements usually occur most significantly among
individual swho have atemporary degree of degraded perform-
ance resulting from sleep-deprivation and/or fatigue, and to a
lesser extent, among individuals under “normal conditions’ of
plenty of rest (4, 5). It has been noted that a“single dose” of
caffeine of 150 to 250 mg (equivalent to two cups of ground
coffee or one Vivarin tablet) can produce deterioration of
performance on a psychomotor task that requires very delicate
muscular coordination and very accuratetiming (10, 15). This
is because caffeine will produce a dlight tremor due to its
excitatory effects on the nervous system.

High Doses Cause Problems

The resulting effects of consuming more than 300 mg of
caffeine as a single dose or in a short time period resemble
“anxiety-like” symptoms that include nervousness, restless-
ness, insomnia, mild involuntary trembling and increased sen-
sitivity totouch, pain, or other sensory stimulations(5, 25). The
effects of high doses of caffeine on the cardiovascular system
includetachcardia, and, for certain caffeine-sensitiveindividu-
als, cardiac arrhythmias. At high doses caffeine can also
produceadecreaseof cerebral bloodflow andinoxygentension
of the brain, plus an increase in acid-secretions of the stomach
(11). Atadose of 400 mg, caffeine can produce anincreasein
an individual’s reaction time (6).

Regular Users Experience Side Effects

In regard to protracted continuing use of large amounts of
caffeine, restlessness, insomnia, tachycardia and extra heart
beats are common effects. Mood improvements and perform-
anceincreasesthat areexperienced by caffeineuserscontribute
to the motivation for consumption despite the potential for the
previously cited adverse sideeffects(13). Individualsaddicted
to caffeine can experience withdrawal symptomsif they inter-
rupt the consumption of thisdrug. A certain degree of psycho-
logical dependence can develop. Aswith other drugsof abuse,
caffeine can have an habituation property. Regular heavy
consumption of caffeine doesnot actually diminishitsultimate
stimulant effects, but, when the caffeine intake is then inter-
rupted, certain individuals can develop a “caffeine-with-
drawal) headache (7, 11). Other caffeine-withdrawa symp-
toms include fatigue, drowsiness, laziness, decreased vigor,
irritability and decreased adertness. Withdrawa symptoms
usualy peak within one or two days after interruption of
caffeineconsumption, and diminish progressively over thenext
fiveor six days (12). Therefore, should one become addicted
tocaffeine, agradual reductionof thedaily intakewill minimize
or prevent withdrawal symptoms.

Fatal Overdoselsn’t Likely

Following the ingestion of one gram of caffeine, individuals
can present adverse symptoms and signs due to the excessive
central nervous system stimulation. These may be manifested
asmild delirium and sensory disturbances, including “ringing”
intheears(tinnitus) and“ flashesof light” sensations. VV omiting
and convulsions are possibl e results of large caffeine overdos-
age. Fatal poisoning in man by the ingestion of caffeine is
extremely rare, and few cases have occurred following exces-
sive consumption of caffeine-containing drugs. The acute
human fatal dose appears to be greater than 10 g of caffeine
administered in asingle dose (11).

Pilot Perfor mance Reduced

Caffeine consumption is a potential operational and medical
problem because a large segment of the adult population in
many countries consumes enough caffeineto produce substan-
tial effects on a number of organ systems. This problem is
especially important among groups of people whose occupa-
tionsinvolvetheoperation of complicated equipment. Itisalso
significant when a person’ s sensory integrity (vision, hearing,
touch), and adeguate cognitive and psychomotor performance,
arerequiredtooperateat ahighlevel of function. Pilotsdeserve
special attention here because of the complexity, accuracy and
precision required to fly an aircraft. Consumption of high
amounts of caffeine (more than 300 mg a day) can produce
deterioration of psychomotor performance and changes in
mood which canimpair apilot’ sefficiency and effectivenessto
operatean aircraft. 1t should benoted that since sometolerance
to caffeine develops, that, over time, a bit more caffeine is
required to produce the same effect. Thisisaquality of drugs
of abuse.

Caffeine and Alcohol Don’t Mix

An additional consideration regarding caffeine consumption
deserves further attention. This is the common practice of
combining caffeine with other drugs such as acohol and
nicotine. It hasbeenreported that al cohol dosesof 0.5-0.6 g per
kg of body weight (equivalent to blood alcohol concentrations
of 40-60 mg/100 ml) are sufficient toimpair psychophysiol ogi-
cal performance (3). Complicated tasks that include compo-
nents of risk-taking and hazard perception arealso affected by
alcohol consumption (26).

Caffeine does not counteract the depressant effects of alcohol.
Some studies have shown evidence that the adverse psy-
chophysiological effects of alcohol might be accentuated by
subsequent caffeine ingestion (22, 16). Therefore, the cogni-
tive, perceptual and motor functions required to fly an aircraft
could be further impaired by the combined effects resulting
from theconsumption of alcohol and caffeinetakeninthesame
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time period. In addition, performance is adversely affected
during the alcohol hangover-phase following acohol con-
sumption because of the intracellular metabolic changes pro-
duced by al cohol withdrawal (18). During the hangover phase,
many individual shave atendency to drink more coffeein order
to become morereactive, less fatigued and improve the mood.
Therefore, an excessiveingestion of caffeinefor the purpose of
counteracting the effects of an alcohol hangover can degrade
even more an individual’ s performance on a complex task.

Cigarettes and Caffeine Diminish
Performance

Nicotine is another commonly used drug that has specific
stimulant and toxic properties. Itincreasesthestateof alertness
inthoseundergoing nicotinewithdrawal, asisal sothecasewith
memory and attention (note: nicotine withdrawa symptoms
begin to occur about twenty to thirty minutes after the last
cigarette on the average).

Nicotine produces vasoconstriction, increased heart rate and
increased blood pressure. The combustion of tobacco releases
carbon monoxidewhich produceshypoxiainthesmoker. Also,
nicotinein regular use decreases caffeine’ smetabolic half-life,
sothat caffeineremainsmetabolically activefor approximately
three hoursin smokers as compared to 4.5 to seven hrs. among
non-smokers (21). The combination of cigarette smoking and
caffeine consumption has an additive effect that adversely
affects human psychophysiological performance (24).

Consume Caffeine Car efully

1. If apilot wishes to take advantage of the mild stimulant
properties of caffeine but does not want to encounter adverse
reactions, caffeine-consumption should be limited to a maxi-
mum of 300 mg per day or 200 mg in asingle-dose (one cup of
coffee equals about 100 mg of caffeine). If some physical or
mental fatigue exists, one can get temporary relief by ingesting
caffeine at the suggested dose. The preferable solution, of
course, isto obtain an adequate sleep period. Moreinformation
on these issues of relevance to pilots is available in previous
issues of thisbulletin (17, 20).

2. Caffeineshould not be considered acountermeasure against
the depressant effects of alcohal.

3. Pilots should be aware of sources of caffeine in many non-
prescription and prescription drugsthat mightincreasethedaily
caffeine-intake above the suggested limits. It isimportant to
remember that a large single dose of caffeine can be more
detrimental to fine psychomotor performance than is the case
where the dose is divided throughout the day.

4, Caffeineisapotential drug of abuse and individuals who
have ingested large amounts over months and years can expe-

rience unpleasant withdrawal symptoms when the caffeine
consumption isinterrupted. ¢

Table One

Caffeine Content per Cup of Various Popular Beverages

Roasted or ground coffee...........c......... 85-110 mg
Instant Coffee........ooirrieie 60mg
Decaffeinated coffee.........ccoevrnininnciiniiee 3mg
Brewed Tea.....cccoveie e 50mg
INSEANE 1EAL.....c.eeveeeieeeete e 30mg
Cocoa or ChOCOIALe.........eveeeeeeeeeeerer e 5mg

12-0z (360 ml) bottle of acoladrink......... 50mg

Table Two

Caffeine Content per Tablet or Capsule of Various Non-Pre-
scription Drugs.

Cold and Allergy Relief Drugs

Alpha-Phed........cccooiiiine e 32mg
SINAMESE....eeieeeeeiere e 30mg
TUSSITEX. vttt 25mg
DIriStan.....coeiveriere e 16mg
Headache Relief Drugs
EXCEANiN.....coiiiiiriri e 65mg
ANACIN. ..t 32mg
Vanquish......cccoeeieeceeeee e 33mg
Stay-Awake Drugs
ViIVAIN..cciiiec e 200mg
Efed ..o 200mg
NO DOZ......ooviiriiiiiiceesee e 100mg
Appetite Control Drugs
[D]C)C: 11 1 S 200mg
(00 L= o 200mg
Prolaming........ccccccovevevveeecinie e 140mg
TableThree

Caffeine Content per Tablet or Capsul e of Various Prescription
Drugs

Migraine Relief Drugs

Cafergot.....ccocoeeveieeresee e 100mg
Migralam.......ccccoeveveveeieeeeece e 100mg
WIGraine.......ccocoveeeieierieeeeeeee e 100mg
Pain Relief Drugs

S o [ oSSR 40mg
Yo o= N 40mg
Fiorinal.......ccooevevieie e 40mg
DamasOoN.......ccccvvviiiennii e 32mg
NOIGESIC....vevereeetecie it eneas 30mg
Y= o 0 30mg
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