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Performance-enhancing
Substances and Methods:
Substance Use and Abuse
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A explain the differences between drugs and dietary supplements;
A evaluate the effects of drugs and supplements on performance;
A describe various ergogenic aids and how they work;

A explain the impact of substance use and abuse on health status.
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Foundations of Kinesiology

B ody image strongly affects how young men and

women feel about themselves. Our society places
value on a slender female body and a muscular male
body. Athletic prowess, traditionally important
for males, is now appealing to females as well.
These pressures, along with the many financial
and extrinsic rewards of becoming a professional
athlete, can lead to an unhealthy obsession with
a particular body image or the pursuit of athletic
excellence, leading to dangerous habits such as
taking steroids.

Experts suspect that a large number of high
school students use dietary supplements. Claims
of instant energy, increased quality and quantity
of training, washboard abdominals, huge gains
in strength and performance, and overnight
weight loss, all without side effects, make taking
supplements seem very attractive. This attraction
is made stronger by peer pressure and the constant
bombardment of ideal body images in the media
(see Chapter 1), which take advantage of the
insecurities of consumers.

A high proportion of youths experiment with
drugs. What effects do these substances have on
the human body, and why do people continue
to pursue their desired effects? These are some of
the questions that will be explored in this chapter,
helping you make the decisions necessary to
prevent injury, compete ethically, and maintain a

healthy body.

Drugs Versus Dietary
Supplements

Drugs and dietary supplements help keep us
healthy, and they restore our health when we are
sick. Drugs have given many people a new lease on
life, helping them cope with medical conditions
such as hypertension, rheumatoid arthritis, pain
from severe trauma, bacterial infection, diabetes
mellitus, and osteoporosis. However, drugs also
cause side effects, some more serious than others.

But what is the difference between drugs and
dietary supplements? Are dietary supplements

safer than drugs? This section answers these two
questions.

Drugs

Drugs are defined in two different ways.
According to the Food and Drug Act, drugs
refer to substances used as medication or in the
preparation of medication. Merriam-Webster’s
medical dictionary defines drugs as substances
that cause addiction, habituation, or a marked
change in consciousness. Addiction refers to the
compulsive physiological need for and use of a
habit-forming substance, such as heroin, nicotine,
or alcohol. Habituation describes tolerance to
the effects of a drug acquired through continued
use. As a result, it takes greater amounts of the
substance to elicit the same effect.

Table 13.2 on page 324 presents a summary of
drugs and dietary supplements, some permissible
and some banned.

Dietary Supplements

Food sustains growth, repair, and vital processes
in the body. The foods we eat consist of protein,
carbohydrate, fat, minerals, and vitamins.
Dietary supplements] are ingredients found in
food, but they have been processed to provide
one or more vitamins, minerals, herbs, amino
acids, or food constituents. Steak, for example, is
considered food because it contains protein, fat,
carbohydrates, minerals, vitamins, and creatine.
However, creatine processed and consumed by
itself is considered a dietary supplement.

Drugs and Exercise
Everyday Drugs

When most people think of drugs, they think
about medication or banned substances. However,
many drugs are both legal and readily accessible.
Nicotine, alcohol, and caffeine are perfect
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Many dietary supplements do not have research
backing their claims. When they do it is often by the
companies producing the supplement, resulting in
a serious conflict of interest. Even worse, many
products sold do not contain the ingredients listed
on the labels. This deception can occur because
the dietary supplement industry is not regulated,
unlike the drug industry. Without regulation,
consumers are at risk of serious side effects.
In addition, numerous side effects are unknown
because the research conducted was only short
term (up to six weeks). This may lead to problems
because most dietary supplements are cycled on
and off for many years. For a dietary supplement
to be considered safe, long-term side effects need
to be determined.

Even when supplements are well researched,
where the biochemical mechanism of action is
established and the supplements have been

examples. Remember, to be classified as a drug
the substance must cause addiction, habituation,
or marked changes in consciousness. According
to this definition, nicotine, alcohol, and caffeine
meet these criteria. The ergogenic effects of these
everyday drugs are discussed in this section.

Do You Want to Be a Guinea Pig?

tested through randomized
clinical control ftrials,
problems can still
arise. Ephedra is a
prime example of
such a supplement.
The U.S. Food and
Drug Administration
has recalled products
containing ephedra
from the market.

You must be
aware of advertising
hype that promotes
alleged health and
fitness benefits of
certain  products in
order to make informed
decisions!

Caffeine

Commonly found in coffee beans, tea leaves, cocoa
beans, cola nuts, chocolate, and energy drinks,
caffeine is a stimulant of the central nervous
system (Table 13.1). It is the most commonly
taken drug to increase alertness and fat burning
during endurance exercise. Studies have shown an

Do You Know What You’re Taking?

In 2002, Alain Baxter, the first British skier to
win an Olympic medal, was stripped of the
bronze medal he won at the Salt Lake City
Olympics. He used a Vicks inhaler to treat his
head cold. The U.S. product contains a mild
form of methamphetamine; the British product
does not.
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Table 13.1 Caffeine content of various foods and beverages.
Milligrams Milligrams
Product Serving of Caffeine | p.4.ct Serving of Caffeine
Size (approximate Size (approximate
values) values)
Coffee Cola Beverages
Brewed 8 oz 135 Cola beverage, 12 oz 36 — 46
(1 cup) regular (1 can)
Roasted and ground, o 118 C_ola beverage, 12 0z 39 - 50
percolated diet (1 can)
Roaste.d Rl uesind. 8 oz 179 Cocoa Products
filter drip
Roasteq e sUnd, 8 oz 3 Chocolate milk 8 oz 8
decaffeinated
Instant 8 oz 76 — 106 CanSS 289 7
chocolate
Instant, Candy, sweet
decaffeinated o ¥ chocolate 28 9 I
Tea Baking chocolate, 28 g o5 _ 58
unsweetened
Average blend 8 oz 43 Chocolate cake 8049 6
Green 8 oz 30 Chocqlate 42 g 10
brownies
Instant 8 oz 15 Chocolate pudding 145 ¢ 9
Leaf or bag 8 oz 50
Decaffeinated 8 oz 0

ergogenic effect in runners and swimmers after
consuming caffeine-loaded foods and beverages.
Strength training athletes take caffeine to prime
their nervous systems in preparation for heavy
lifting. Caffeine is also a diuretic.

Research has shown that people who normally
avoid caffeine may experience side effects such as

insomnia, headaches, irritability and nervousness,
elevated heart rate, and high blood pressure after
ingesting the drug. For an average adult, moderate
daily caffeine intake at levels of 400 to 450 mg
per day is not associated with any adverse effects.
Women of childbearing age and children may be
at higher risk.
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Caffeine Boost

The consumption of caffeine is not banned
in international competition. However, the
International Olympic Committee (IOC) has
set urinary limits of caffeine concentration to
12 micrograms per ml. This amount would be
present after approximately four to seven cups
of coffee. Ingesting caffeine tablets can also
trigger a positive doping infraction.

Alcohol

Alcohol is the most popular drug among most
young Americans. Some athletes consume alcohol
believing it helps them perform in competition.
However, research has not shown any ergogenic
effect on athletic performance. Nevertheless, some
athletes use alcohol because of its psychological
effects, which include reduced tension and anxiety
before competition, enhanced self-confidence,
and promotion of aggression. As a depressant,
alcohol may also have an anti-tremor effect in
activities that require steadiness and accuracy, such
as archery and shooting.

On the negative side, alcohol may profoundly
impair performance in activities that require motor

coordination and balance, hand—eye coordination,
reaction time, information processing, and
decision making. These effects, for example,
impair the ability to drive, causing drivers to take
more risks, speed, and drive dangerously. Nearly

half of all drivers killed in traffic accidents have
been drinking.

Nicotine

Nicotine is perhaps the most widely used potent
stimulant in our society. As the tobacco industry
has recently acknowledged, it is one of the most
addictive drugs known. Nicotine is a dangerous
and harmful substance, especially for athletes.
It negatively affects almost all levels of body
functions, impairing performance in many ways.

Did You Know?

A standard serving of beer, wine, or liquor contains roughly the same amount of pure alcohol.

12 ounces

5 ounces

1 ounce
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Cigarette smoking is the single most preventable
cause of premature death in the United States.
Common toxic substances found in cigarettes
cause cancer and other serious complications of
long-term smoking that include chronic bronchitis
or emphysema, ulcers, asthma, cold fingers and
toes, dulled sense of smell and taste, cataracts,
gum disease, tooth decay, ear infections, dry skin,
early aging, and impotence. Each year more than
400,000 Americans die from cigarette smoking
and exposure to secondhand smoke — many more
live with debilitating lung and heart problems. In
fact, one in every five deaths in the United States
is smoking related. It has been estimated that
smoking deaths cost the nation about $92 billion
annually in the form of lost productivity.

i From the Statistics Files i

Common carcinogenic agents found
in cigarettes. Is there any wonder why
smoking is bad for your health?

Substance Commonly Found In
Arsenic Rat poisons

Acetic acid Hair dye developer
Acetone Nail polish remover
Ammonia Household cleaners
Benzene Rubber cement
Cadmium Batteries

Carbon monoxide Car fumes

Carbon tetrachloride Dry cleaning fluid
Ethanol Alcohol
Formaldehyde Embalming fluid
Hydrazine Rocket fuel
Hexamine Barbecue lighters

Hydrogen cyanide

Poison gas chambers

Lead Batteries

Methane Swamp gas

Methanol Rocket fuel

Naphthalenes Explosives

Phenols Disinfectants and
plastics

Polonium Radiation

Stearic acid Candle wax

Tar Roads

Toluene Embalmer’s glue

Research has shown no ergogenic effects
related to smoking. Smoking decreases the oxygen-
carrying capacity of blood, restricts oxygen supply
to the heart while making the heart need more of
it, increases heart rate and blood pressure, alters
the blood and air flow in the lungs, and decreases
temperature in the fingers and toes. For an athlete,
who especially needs an adequate supply of

oxygen, smoking is a deadly opponent to optimal
performance.

The adverse effects of smoking are due to
nicotine and the numerous (several thousand)
other chemical substances contained in tobacco
smoke. Many of these substances act as irritants
and carcinogenic agents (see table in the box From
the Statistics Files).
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Illegal Drugs

Illegal drugs are classified into six basic categories —
stimulants, depressants, hallucinogens, anabolic
steroids, opiates, and cannabis. Stimulants, such
as cocaine, crack, ecstasy, amphetamines, and
methamphetamines, stimulate the central nervous
system. In contrast, depressants] have a sedating
effect on the central nervous system. Common
examples include barbiturates, rohypnol, anavar,
and dianabol. Hallucinogens are natural or
synthetic drugs that can produce hallucinations
when taken. Examples include LSD, PCD
mushrooms, peyote, ecstasy, and special K. Anabolic
steroids, drugs or hormones that resemble human
testosterone, increase muscle growth. Winstrol,
deca durabolin, and nandrolone are three common
examples of a list of hundreds of anabolic steroids.
Opiates, such as heroin, morphine, and codeine,
are narcotics that have a depressant effect on the
user, helping to induce sleep and to alleviate pain.
Cannabis describes hemp plants that are smoked
and ingested to produce various psychophysical
changes. Examples include marijuana, hash, and
hash oil.

Tables 13.2 and 13.3 at the end of the chapter
present a summary of the most commonly used
drugs and their harmful side effects on health.

Cannabis

The four types of cannabis are marijuana, hashish,
hash oil, and tetrahydrocannabinol (THC). The
effects of cannabis vary from person to person
and depend on the method of consumption and
amount. Cannabis commonly creates feelings of
calm and relaxation and encourages a person to
be more talkative. It impairs concentration and
short-term memory, causing some people to feel
drowsy. Sensory perception of colors and sounds
becomes more vibrant and intense, which alters
the sense of time and space. Physical effects of
cannabis include impaired coordination and
balance, increased appetite, rapid heartbeat, red
eyes, and dry mouth and throat.

Drug Bust

American sprinter John Capel, who
won the 200 m at the 2003 world
championships, was dropped from
the U.S. 4 x 100 m relay team before
the semifinal race at the Athens
Olympics in 2004 because he
tested positive for marijuana (at an
earlier meet). Capel tested
positive again in February
2006, and he faces a
two-year ban from

competition.

Ergogenic Aids and
Exercise

Synthetically derived substances, manufactured
for medical purposes, are becoming extremely
popular among athletes. Many drugs improve
athletic performance, albeit at great expense to
health. Likewise, dietary supplements can improve
athletic performance, improve immune function,
and treat or control medical conditions. Drugs
and dietary supplements are therefore considered
ergogenic aids.JErgogenic aidslarelsubstanceslthat
enhance work output, particularly as it relates to
athletic performance.

What the Professionals Think

Many professionals believe that a well-
balanced nutritious diet offers the greatest
ergogenic effect, especially when blended with
good genetics and proper training.




