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Abstract
Performance-enhancing drugs (PEDs) have been used by athletes for as
long as sporting competitions have existed. To protect the health and
safety of athletes and promote fair play, banned substance lists were
developed that include several classes of PEDs. Evidence shows that a
majority of athletes use dietary supplement products to aid their training
and support their health. Evidence also indicates that use of some
dietary supplements carries a risk because the products may contain
banned PEDs. Consumers and athletes should weigh a number of
considerations before purchasing and consuming dietary supplements to
protect their health, reputation, and the spirit of fair competition.
The American Medical Association designates this journal-based CME activity for a maximum of 1 AMA PRA
Category 1 Credit™ available through the AMA Ed HubTM. Physicians should claim only the credit
commensurate with the extent of their participation in the activity.

Why Performance-Enhancing Drug Use Matters
Performance-enhancing drugs (PEDs) have been used by athletes for decades, even
centuries. To promote fair play—an issue precipitated by the death of an athlete—the
International Olympic Committee (IOC) in 1967 banned the use of PEDs, established a
new Medical Commission, and created a list of banned substances.1 Mandatory testing
of all athletes began at the 1968 Olympic Games, and drug-testing programs were
initiated all over the world in the following years to further promote fair play and to
safeguard the health and safety of athletes.2
In 1999, the World Anti-Doping Agency (WADA) was formed to promote and coordinate
the fight against doping in sport internationally. An IOC initiative, WADA was founded
with the support and participation of intergovernmental organizations, governments,
public authorities, and other public and private bodies fighting against doping in sports.3
How a Substance Is Banned
WADA is considered the international standard and one of the most respected
organizations for identifying prohibited substances and methods. Each year, WADA
updates its Prohibited List to provide a comprehensive list of banned substances.4
WADA considers 3 criteria when reviewing substances for inclusion on the Prohibited
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List, and any substance included on the list must fulfill at least 2 of the following
criteria5:
1. Substance has the potential to—or is proven to—enhance sport performance.
2. Evidence exists of a potential or actual heath risk to an athlete.
3. Use violates the spirit of sport as described in the World Anti-Doping Code.
Classes of substances on banned substance lists include anabolic-androgenic steroids,
peptide hormones, growth factors, erythropoiesis stimulators, hormone modulators,
stimulants, diuretics, masking agents, and more.2 Although WADA sets the international
standard, each sport organization creates its own list based on the substances that put
athletes at risk or might be used to provide an unfair advantage. Banned substance lists
maintained by international, national, professional, amateur, and student sport
organizations are now commonplace and updated yearly. The consequences of athletes
being caught with a banned substance in their body include sanctions on eligibility for
athletic participation, reputational damage, and stripping of prizes and medals, in
addition to potential health risks or death.
Associations Between Dietary Supplements and Banned Substances
Data indicate that between 40% and 70% of athletes use dietary supplements and that
between 10% and 15% of supplements may contain prohibited substances.6 While
many dietary supplement manufacturing companies make every effort to produce
quality products, it is well documented that unethical individuals and companies
continue to engage in the manufacturing and distribution of intentionally adulterated or
misbranded products labeled as dietary supplements.7,8,9,10,11 The most commonly
adulterated dietary supplements are those marketed as weight loss, sexual
enhancement, or sports supplements.9,10,12,13,14,15,16,17 From January 1, 2004 through
December 19, 2012, 51% of class I drug recalls in the United States were for dietary
supplements as opposed to pharmaceuticals,17 and copious reports detail the detection
of contaminants in dietary supplements.2,18,19,20,21
Contamination of dietary supplements marketed to athletes is often due to
pharmaceutical adulteration, which occurs when an active pharmaceutical is included in
a product and not listed on the label.10 Pharmaceutical adulteration includes drugs
formerly approved by the US Food and Drug Administration (FDA) and withdrawn, drugs
used in other countries and never FDA-approved experimental drugs that were minimally
or never tested in humans, veterinary drugs, and other novel compounds.22,23,24,25
Additionally, some compounds are intentionally designed and manufactured to avoid
regulations and evade standard detection and identification; most of these compounds
are added to dietary supplements without efficacy, safety, or toxicity assessments.26
A former chair of the National Collegiate Athletic Association drug-testing committee
noted in an interview that most college students who report a positive drug test do so
because of substances, including steroids, found in over-the-counter dietary
supplements.27 However, when looking at shelves and aisles in stores and through
pages of products on the internet, how can consumers and athletes learn which ones
might contain banned substances or their markers?
Seven Considerations
With this background in mind, the following considerations should be weighed by all
consumers and athletes before purchasing and consuming dietary supplements.
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Be educated about applicable banned substance lists. All athletes should know if there
is a banned substance list for their sporting organization and what substances are
included on it, as many ingredients in dietary supplements appear on banned substance
lists.2 Minimally, any athlete should have a trusted sports medical professional to
consult when thinking about using a dietary supplement.
Be aware of strict liability and understand that athletes use any products at their own
risk. Most sports organizations hold athletes to a policy of strict liability, meaning that
athletes are solely responsible for the substances in their body, what they consume, and
for any subsequent consequences if metabolites or markers of banned substances are
found in a biofluid—regardless of whether they intentionally or inadvertently ingested a
prohibited substance (eg, in a contaminated dietary supplement).28 Regardless of intent,
athletes who take nutritional supplements risk damaging consequences.29 The provision
of strict liability is a common feature of the drug-testing programs of many sports
organizations.2
Understand that supplement regulations differ from food and drug regulations.
Consumers, including athletes, often assume that dietary supplements are subject to
the same (or similar) regulations as over-the-counter or prescription medications; this is
not true. Dietary supplements are not reviewed premarket and are not held to the same
evidentiary standards of safety or efficacy as medications to be sold to consumers.
Medications go through a rigorous FDA approval process before entering the market;
drugs are considered unsafe until proven otherwise. Dietary supplements do not
undergo this approval process and are instead considered safe until contrary evidence
is provided. However, through the Dietary Supplement Health and Education Act of
1994, the FDA regulates the processing, manufacturing, labeling, and packaging of
dietary supplements.30 This act requires companies to ensure that their products are
safe and that the label claims are truthful and not misleading before they are brought to
market. The FDA is responsible for taking action against any adulterated or misbranded
dietary supplement product only after it reaches the market and a violation is found.31,32
Always be skeptical—if a claim on a label sounds too good to be true, it probably is.
Claims such as Helps you use oxygen more efficiently, Make 10 lbs of muscle in a week,
Incinerate fat, and Get immediate results in energy, size, and strength are red flags.
Although a claim might sound enticing to athletes looking for a competitive edge,
extreme caution is warranted. Advertisement of awards won does not mean a product is
safe; in fact, such advertising might suggest a product contains a banned
substance.33,34
Read the ingredients list and know what each ingredient is. Consumers, especially
athletes, should read the entire list of ingredients, understand what each ingredient is,
and be aware of the amount of each ingredient contained in a serving. New ingredients
continue to appear in products, yet few or no peer-reviewed publications assess
compounds’ pharmacology, toxicology, and safety. Compounds could be banned
substances or produce markers of banned substances.34,35 Some ingredients can cause
serious adverse events or be deadly.36,37,38,39
Stimulants are a common contaminant in dietary supplements.11,40 The
bodybuilding.com 2012 supplement of the year was found to contain a
methamphetamine analog,34 and once including this particular drug in products fell out
of favor, another dangerous and banned stimulant became popular.41 Instances of
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contamination with prescription diuretics have also been documented,42,43,44 and
estrogenic compounds, anabolic agents—including anabolic‐androgenic steroids—are
frequently encountered in products marketed to athletes.45,46,47,48,49,50,51 Adulterants are
even found in dietary supplements for erectile dysfunction.19,52
Look for third-party confirmation of the ingredients list from a trusted source. Often,
labels are intentionally confusing. Products have included false seals of approval noting
“banned substance free” while at the same time listing a substance banned by most
sport organizations among the ingredients. In light of such tactics, third-party
certification of product ingredients from a reputable and trusted source may be helpful.
With the large increase in dietary supplement manufacturers and the subsequent rise in
dietary supplement safety concerns, several companies have started independent
product certification services to provide an additional level of security and risk
minimization for consumers and athletes.53,54,55,56,57
Unfortunately, it can often be a daunting challenge to collect and evaluate all the
information required to develop a strong sense of confidence in a supplement brand
and its products, which is a reason why third‐party certification is a desirable option for
supplement companies. Third‐party certification programs are designed to help protect
the rights and health of consumers and drug‐tested athletes by providing some
assurance that certified products are free of the prohibited substances for which they
are tested. No certification program can assure that a product is entirely free of
prohibited substances because it is not possible to test for all prohibited substances.
However, supplement companies that commit to third‐party certification have done
everything feasible to assure consumers that their certified products present minimal
risk of inadvertent doping. In addition to product certification, consumers can also
usually place trust in well-established companies with no previous issues with product
contamination, a good record with the FDA, and a commitment to scientific integrity
regarding claim substantiation.
Additionally, understand what certification entails, as not all certifications are of equal
quality or content. Many companies test products to verify they contain the labeled
dose(s) of the active ingredient(s), while some companies test to confirm that products
do not contain microbes, heavy metals, or other toxins, and others test for a
comprehensive list of substances that are banned by athletic organizations.53,54,55,56,57
Protect your health and reputation. Be sure to check with your physician or sports health
professional before consuming or incorporating any dietary supplement into your
routine. Do not take any supplement purchased from a store, online, or given to you by a
friend or relative without first discussing it with a medical professional who has your best
interests in mind.
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