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Introduction: 
It is well known that many athletes will do whatever it takes to gain a competitive advantage. Examples of this may be extra practice, hiring a personal training, or even taking supplements that promise benefits that will increase athletic performance. 
The prevalence of supplements among athletes is massive. According to the NCAA, 41% of NCAA athletes use some type of nutritional supplement to boost or improve performance (Bagnato). In addition to this, a common supplement protein powder, which is commonly used among athletes reached $4.7 billion in sales in the U.S. and is expected to rise to more than $11 billion by 2020. More evidence of this according to Jessica Butts, “In the United States, sales of dietary supplements exceeded $38.8 billion in 2015, with sports supplements accounting for 14% of total sales” (Butts). The purpose of this paper will be to determine if athletic supplements are worth using.  
History of Athletic Supplements: 
To understand the history of athletic supplements it is important to understand the history of supplements. The history of products that are recognized as supplements today began when the Dietary Supplement Health and Education Act of 1994 was passed. This act defined that to be considered a supplement a product must be intended to supplement the diet and contain at least one of the following; a vitamin, a mineral, an herb or other botanical an amino acid, a dietary substance for use by man to supplement the diet by increasing the total dietary intake or
 a concentrate, metabolite, constituent, extract, or combination of any ingredient described (Dietary). The DSHEA also required that supplements must comply with good manufacturing processes. In addition to this DSHEA granted the FDA with greater enforcement authority. This included including the ability to remove from the market products the agency deems unsafe through: 1) an “imminent hazard” clause which permits FDA to immediately remove a product it considers to present an immediate safety concern and 2) a “significant or unreasonable risk” clause that allows removal of a product considered to pose an unacceptable risk of illness or injury (CRN). 
	Now that the definition and background for how supplements are regulated, we can look at how supplements have been used historically. Since protein powder is the most popular athletic supplement it will be the focus. Protein powder was created in the 1930. By a scientist named Eugene Schiff. Schiff was the first to find a way to separate whey from milk in a way that humans would be able to consume. Protein powder did not become popular until around 1945 when WWII created a higher need for non-perishable foods. Protein powder was especially useful since it could help complete diets low in protein. In the 1950s, fitness industry leaders Bob Hoffman and Joe Weider began selling their own lines of protein powder as its popularity grew. In the 1980s protein powders popularity grew with the publics increased interest in fitness. New types of protein powder such as casein and soy also became more popular. Today the market is filled with many different types and flavors as its popularity only continues to grow (Mackenzie).
	Another popular athletic supplement used is creatine. Creatine was discovered in 1832, when Michel Eugene Chevreul extracted the compound from meat. Its ability to be used to effectively boost athletic performance would not be discovered until the 20th century. However, creatine did not become popular until the 1990s when two Olympic gold medalists credited creatine as part of their success. Because of this, in the 1996 Olympic games in Atlanta, 80% of athletes were using supplemental creatine (Soroka).
Scientific Facts/ Issues:  
One of the biggest issues with athletic supplements is the sheer volume of supplements that exist. Since supplements do not face the same rigorous testing and approval process that clinical drugs do, many often have little or no research to back up their claims. This means that many supplements have no evidence that their product actually does what it advertises and that the supplement could even be unsafe. There are some supplements that are well studied such as whey protein powder or creatine. One study found that “short-term use of creatine is considered safe and without significant adverse effects, although caution should be advised as the number of long-term studies is limited. Suggested dosing is variable, with many different regimens showing benefits. The safety of creatine supplementation has not been studied in children and adolescents. Currently, the scientific literature best supports creatine supplementation for increased performance in short-duration, maximal-intensity resistance training” (Butts). This shows that even one of the most studied supplements still requires more research. Another example of a well-studied supplement is whey protein found that the “ingestion of supplementary protein powder for 4 months exerts antioxidant effects and increases muscle mass among American football players” (Omi). This again shows that supplements can be effective in boosting athletic performance. 
However, many supplements fail to live up to the claims on their packaging. One major example of this is supplemental branched chain amino acids, commonly known as BCAAs. This supplement is often advertised to increase muscle protein synthesis in order to build more muscle. However, a meta-analysis found that after “an extensive search of the literature has revealed no studies in human subjects in which the response of muscle protein synthesis to orally-ingested BCAAs alone was quantified, and only two studies in which the effect of intravenously infused BCAAs alone was assessed. We conclude that the claim that consumption of dietary BCAAs stimulates muscle protein synthesis or produces an anabolic response in human subjects is unwarranted” (Wolfe). This shows that BCAAs have zero evidence to support their claims. Another supplement that fails to live up to its claims is glutamine. A review found that “most of the studies evaluated observed that glutamine supplementation improved some fatigue markers, such as increased glycogen synthesis and reduced ammonia accumulation, but this intervention did not increase physical performance. Thus, despite improving some fatigue parameters, glutamine supplementation seems to have limited effects on performance” (Coqueiro). This is another example of how supplements can fail to live up to their claims. 
	False claims of improved athletic performance are not even the worst part about some supplements. Many sports supplements have been shown to be downright dangerous to consume. A prime example of this is ephedra. Ephedra was a popular herb often added to supplements to aid in weight loss. However, “In December 2003, the U.S. Food and Drug Administration announced it was banning the sale of products containing ephedra. This announcement heralded the first time the agency has banned an herbal supplement. Its decision was based on extensive research involving more than 16,000 reports of adverse health effects from products containing ephedra. These studies clearly indicate that ephedra is dangerous. And it can kill. Roughly 155 deaths have been blamed on the amphetamine-like stimulant, including the 2003 death of 23-year-old Baltimore Orioles pitcher Steve Bechler” (FDA). This shows that supplements can have unknown side effects and can even lead to death. 
Legal Issues: 
Though there are many effective and ineffective athletic supplements, there are some that are illegal for use in athletics. The agency that tests for many of these supplements is USADA. Also known as The United States Anti-Doping Agency, is the national anti-doping organization for Olympic, Paralympic, Pan American, and Parapan American sports in the United States. There are 6 different classifications of supplements USADA prohibits (USADA). 
	The first category is non approved substances. This category incudes any drug that is not approved for medical use anywhere in the world and has the potential to be performance enhancing. The second category is anabolic agents also known as steroids. Even when prescribed by a doctor, taking things like testosterone still disqualify an individual from competing. Other banned substances in this category include Clenbuterol; a drug sometimes used to treat asthma or fatten livestock and SARMS. The third category includes peptide hormones and growth factors.   This section includes substances that increase red blood cell count, blood oxygenation, or oxygen-carrying capacity, and other drugs to treat anemia. The fourth section includes the Beta-2 Agonists. These are used in asthma treatment and when inhaled make it easier to breathe. The fifth section includes hormone and metabolic modulators. These block or inhibit the effect of certain hormones in a way that grants and athletic advantage. The final section includes diuretics and inhibitors. These are drugs or supplements that are taken in an effort to mask the presence of an illegal substance during testing (USADA).  
Political Issues: 
Supplements are good for the economy. According to Colin Binns, “dietary supplements are a global business worth more than US$100 billion annually”. The United states alone makes up over 30% of those sale (Binns). This is one reason why politicians are often hesitant to push for greater regulation of this industry. Evidence of this can be seen in the Office of Diet Supplements or ODS. Despite more than 50% of Americans now using some type of supplement and that number only increasing, along with the number of new supplements, the ODS’s budget has decreased. This seems like a strange decision because “when the DSHEA was enacted in 1994, there were 4,000 dietary supplements being marketed, increasing to 90,000 in 2014. Despite the requirement to register new ingredients, even with the increase of 86,000 supplements on the market, only 170 notifications of new ingredients were received” (Binns). Since supplements add so much to the economy its no surprise that increased regulation is not more popular. It would mean significantly raised manufacturing and quality improvements that would not come cheap to supplement producers and would certainly lead to lower profits. Also, since these new regulations could cause some companies to go under it could also lead to higher unemployment. Because of this many politicians are wary of pushing for any change. 
Cultural Issues: 
According to the U.S. Bureau of Labor Statistics nearly 20 of adults participate in daily exercise or sports (BLS.) We clearly have a culture that values athletics. Therefore, people feel the pressure to be at the top of their game and will do what it takes to get an edge. Further evidence of this according to Ronald J Maughan, “Many athletes use dietary supplements as part of their regular training or competition routine, including about 85% of elite track and field athletes. These supplements are often used without a full understanding or evaluation of the potential benefits and risks associated with their use, and without consultation with a sports nutrition professional” (Maughan). This shows people are willing to use products they may not fully understand, even without knowing the risks. 
Religious Issues: 
	During Ramadan, many Muslims will fast, only eating or drinking when the sun sets. Naturally, it can be difficult for individuals who do this to take in all of the needed nutrients, this can be especially challenging for athletes who have higher calorie requirements. This is how supplements such as protein powder and vitamins can assist those who fast for their religion in getting the nutrients that they need. 
	Another religious issue in supplements is the fact that the ingredients in some supplements prevents those with a certain religion from using them. An example of this would be Hindus and beef protein powder. 
Ethical Issues: 
The athletic supplements industry faces many ethical issues. Since supplements do not require FDA approval or evidence showing the supplement can match its claims, it enables sellers to create products that do little or nothing and may even be unsafe. Another issue is that no standardization is required in supplements which means there is no guarantee in the amount of active ingredients within a product. This means that a product may not contain anything listed on the ingredient list or could contain twice as much of an ingredient (Harris). This presents an ethical issue on the side of the producer. They must choose between delivering a quality product that has been proven by their own research or selling a product with no scientific backing and cutting corners in production. Because of the way the FDA does not require evidence supplements must back claims, it is highly profitable yet immoral, for supplement companies to sell products with little or no research to back claims. Another issue is that by doing this, an immoral company isn’t just taking money for a product with false claims, they could also be selling something unsafe to consume. 


Economic Issues: 
American sales for supplements promising an athletic boost are in the rise. In 2015 alone Americans spent $2.6 billion on muscle-building products (Bryn). As discussed previously, some of these products can positively effect performance while others do nothing or even hinder performance. Some products even have health risks on top of being ineffective. Despite this, sports supplements and the supplement industry as a whole aren’t going anywhere. In fact, they are only growing larger. According to Tamar Haspel of the Washington Post, “every year, Americans spend something like $35 billion on vitamins, minerals, botanicals and various other substances” (Haspel). This shows just how large the market is for supplements and how people are willing to spend a lot of money on products that may have little or no effect. The issue with this is that if supplements were properly regulated these numbers would likely plummet. This is because companies would have to spend significantly more money on research and proper production methods. This would be unpopular to many because it would likely lead to the loss of many jobs. 
Environmental Issues: 
	The major environmental issue with supplements is with the production of Omega 3 fatty acids supplements. The reason this supplement impacts the environment is because fish are used in its production, and it has contributed to overfishing. According to Rick LeBlan “Here's a statistic that might be a bit shocking but is sadly correct: 90 percent of the larger predatory fish (cod, shark, tuna) that once graced our oceans are now gone” (LeBlan). This shows how a single supplement has contributed to a massive environmental issue. One solution for this, is to get Omega 3s from nuts as opposed to fish.   
Professional Organizations:  
	As has been shown, some supplements have proven positive effects while others do not. But what do dietitians believe about supplements? A study that surveyed dietitians and their beliefs on supplements found that 74% of dietitians were regular users of supplements, 22% said they used dietary supplements regularly or seasonally, and only 4% did not use supplements at all. When these dietitians were asked if they recommended supplements to clients 97% said they did (Dickinson). This survey of 300 dieticians clearly show they support the use of supplements, however the reasons they recommend them are for bone health (70%), to fill nutrient gaps (67%), and overall health and wellness. Notably athletic performance was not mentioned in the reason’s dieticians recommended supplements. This is likely because many of these dieticians are not working with athletes. The study ended with 95% of dietitians expressing an interest in continuing education about dietary supplements on a variety of topics (Dickinson).  
	USADA has its own recommendations. Their stance is that “No regulatory body approves the accuracy of the label or safety of the contents before they are sold to consumers. As such, no dietary supplement can be guaranteed to be 100 percent risk-free” (USADA). They go on to say if an athlete is going to take a supplement, they should take one that has been approved by a third-party testing agency.
Pros and Cons of Athletic Supplements: 
	Some of the pros for athletic supplement use are that some supplements have been properly studied and have been shown to work. Another pro is that taking a supplement can be more convenient then getting the same nutrients from food. A third pro for taking athletic supplements, is that taking the supplement may save money on food. 
	One of the major cons is that supplements can make claims that have not been proven to be true. Also, supplements may not contain the ingredients it claims to contain. Yet another con for taking athletic supplements, is that some of them have been shown to have no effect on athletic performance at all and some have been shown to even have negative effects. 
 Solutions: 
	There are obviously many problems with the athletic supplement industry but there are also some solutions to these problems. The first solution would be to have stricter regulations on supplements. This would include having to prove claims made on the label were backed by scientific studies. It would also include testing of supplements to ensure the supplement contains all the ingredients that are put on the label. Another solution would be to create a separate branch of the FDA the specializes in regulating supplements. To lessen the environmental impact increased education would help people understand they can get nutrients like Omega 3 from food. With these recommendations I believe supplements could help people instead of misleading or disappointing them. 
Reflection:    
	In doing this project, I learned many things. One thing I learned is the importance of keeping sources organized so they are easy to access again. Another lesson I learned is to not take on an entire project all at once and to break it up into manageable pieces. In doing this research paper I also learned a great deal about the regulation or lack of regulation of supplements I was not originally aware of. 
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