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It is fairly common to hear of an athlete or avid gym-goer discuss their goals of wanting to increase their athletic performance or different ways of promoting muscle growth.  Something just as common in these discussions is the topic of the nutrient creatine, and its use to increase one’s ability to perform on the field or at the gym.  Creatine is typically supplemented in the diet because it is commonly believed to enhance one’s muscle mass and also help one achieve increased performance during various exercises and assist one in obtaining overall leaner muscle mass.  It is not uncommon to wander the aisles of a health and nutrition store and see large tubs of creatine being sold.  However, this supplement has only been studied for its use in sport supplementation in the past few decades, so it is fairly speculative as to whether or not creatine supplementation is effective for what it is being used for.  Much of the information that we have today for creatine is fairly new.
Creatine monohydrate is a nutrient that is found naturally in the human body.  It is an amino acid that is produced by the liver, which would mean that it is not an essential amino acid, and can also be found in foods such as meat and fish.  Creatine is released from the liver and kidneys (which is where it is synthesized) into the bloodstream and then enters muscle cells via a transporter.  Creatine is then stored in the skeletal muscles in the body, and is then converted into ATP (a high-energy molecule) when the body performs high-intensity short-duration exercises.  Creatine is commonly believed to be very beneficial in delaying the onset of muscle fatigue and quicker recovery from high-intensity exercise.  This supplement is often available for purchase without a prescription at various health and nutrition retail stores.  It is not necessary for an individual to consult with a doctor when supplementing their diet with creatine; however, it is always recommended to have a doctor’s supervision and professional advice when taking any supplement.  Although creatine is a nutrient that is already produced in your body, this does not necessarily mean that it is completely safe to take and that there are no side effects.  It has been reported that the side effects of supplementing your diet with creatine monohydrate include weight gain, anxiety, difficulty breathing, diarrhea, fatigue, fever, headache, kidney problems, nausea, vomiting, rash, and an upset stomach (“An Overview of Creatine Supplements,” 2016).  So, it is always important to monitor your health when taking creatine.
A study cited by Bemben and Lamont yielded results that contradict with what was expected.  In this study, a group of 21 men were given creatine and a second group was given a placebo over a 37-day period.  These two groups followed a resistance-training program, which analyzed their performance on the incline leg press and bench press.  According to Syrotuik, this study failed to show that creatine had a significant impact on their 1RM (1 Repetition Max) measures of these exercises (Bemben & Lamont, 2005).  Both groups showed increases in their total lifting volume and strength-to-mass ratio, and each groups showed improvements for their 1RM; however, the first group did not show to any significant physical improvements from creatine loading that could not have been achieved from just regular resistance training alone.  After analyzing Syrotuik’s study, it is conclusive that this experiment showed that “…creatine does not produce an anabolic effect on skeletal muscle that is independent of the quality and quantity of the exercise stimulus” (Bemben & Lamont, 2005, p. 114).  This study shows to be inconsistent with the common belief that creatine should overall stimulate muscle growth and enhance athletic performance; instead, it shows that creatine supplementation does not seem to have much more of a stimulating effect than just regular resistance training.  
In Beverly Jordan’s study of performance enhancing supplements, Jordan (2006) states, “The two theoretical benefits of creatine supplementation are faster recovery from brief bouts of high-intensity exercise and delayed muscle fatigue” (p. 56).  However, when it comes to creatine supplementation with athletes who are already physically active, this article provides evidence to indicate that the addition of supplemental creatine to their diet did not yield any significant results like one would expect.  It is theorized that athletes already have very high concentrations of creatine in their bodies due to their diets, so supplementation of this nutrient does not seem to yield additional benefits to their performance.  Not only that, but Jordan indicates that weight gain is a side effect of creatine supplementation.  However, the weight gain being referenced here can be attributed to mostly water weight gain, rather than an increase in lean muscle mass.  This indicates a contrast to the typical results of creatine supplementation, or what is usually sought after from creatine supplementation.
On the other hand, creatine supplementation does seem to yield some positive results in terms of enhancing an athlete’s performance.  Tarnopolsky cites a couple studies that examine the effects of creatine supplementation on individuals who perform regular resistance training.  The studies show that the individuals did indeed show results that were indicative of gaining mass that were free of fat (however, the article did not indicate whether or not it was muscle or water weight that was gained).  However, some of the subjects of the study did seem to show an increase in strength in relation to the resistance-training regimen they did, which is indicative of creatine being helpful in enhancing one’s strength.  Tarnopolsky conducted another study in which randomly selected university students were assigned supplementation regimens of either creatine monohydrate (10 g) and carbohydrate (50g) or casein protein (10 g) and carbohydrate (50 g) (2008, p. 72).  This study was supportive of creatine monohydrate’s role in enhancing the fat-free mass of the subjects who received the creatine/carbohydrate supplements in that these subjects increased their mass while also having identical gains in strength as the subjects who received casein protein/carbohydrate supplements.  Tarnopolsky suggests, “…in sports in which absolute power is important and weight is not a factor (i.e. a lineman in American football), training with creatine and carbohydrate versus protein and carbohydrate is superior” (2008, p. 72).  These two studies are indicative of creatine being more beneficial for exercises and/or sports that require large amounts of energy.  Another study cited by Tarnopolsky discusses how creatine monohydrate supplementation for cyclists yielded beneficial results due to the high-intensity nature of this exercise.  Tarnopolsky states, “These acute benefits from creatine supplementation and high-intensity power input may be of benefit in high-intensity sprint cycling performance” (2008, p. 71), which supports creatine’s role in enhancing an athlete’s performance in high-intensity exercises.
Creatine supplementation and its effects was analyzed in another 12-week study in which healthy, older adults (ages 50-64) were assigned to two groups, in which one group was supplemented with creatine before their resistance-training, and the other group was supplemented with creatine after (Candow et. al., 2014).  The 22 participants who were selected for this study were individuals who had not performed any resistance-training for 6 weeks before the study was to be conducted, and they were randomly assigned different times to take the supplement.  They were to follow the same resistance-training program throughout the course of the study.  After the study was over, the participants’ lean tissue mass, muscle thickness, muscle strength, and protein catabolism.  The results indicated that creatine supplementation was beneficial to both test groups (also, both sexes showed significant increases) and that the majority of the participants showed an increase in all the tests performed, with the exception of 3 participants who did not respond to the addition of this supplement to their diet.  However, this study failed to test these results against a placebo group, so these results are not completely accurate.  “The lack of a placebo eliminates our ability to determine whether creatine supplementation, independent of the timing of ingestion, was more effective than resistance training alone” (Candow et al., 2014, p. 72).  Without the placebo group, they do not have any other results to compare against in order to accurately determine the effectiveness of creatine supplementation on these participants.  The participants in this study also had their urine tested for secretion of 3-methylhistidine, which is commonly excreted when protein catabolism occurs.  These participants showed a reduction of up to 40%, which indicates that the intake of creatine helped to reduce the breakdown of muscle tissue (Candow et al., 2014, p. 71).  The results from this study support the various claims that creatine is beneficial for enhancing lean muscle mass.
[bookmark: _GoBack]After reviewing the evidence presented in these articles, it is clear to me that creatine supplementation certainly does seem to have some beneficial effects on an individual’s athletic performance.  However, due to the mixed conclusions drawn from these studies, it is not accurate to say that creatine will be a surefire way to gain fat-free mass and increase strength (in relation to one’s own mass).  Some of these studies have indicated that creatine monohydrate supplementation does indeed support the numerous claims of it being extremely beneficial for supporting muscle growth and enhancing the individual’s performance during short-duration, high-intensity exercises.  Creatine monohydrate supplementation seems to be mostly effective in supporting one’s performance during high-intensity workouts that do not require large amounts of endurance or stamina.  The studies for this supplement also seem to indicate that it will be beneficial in helping one become stronger through resistance-training programs, specifically those that require explosive movements.  In order to completely understand how creatine monohydrate affects our athletic performance, multiple studies need to be conducted properly in order for us to collect more data that would give us a more complete understanding of how it functions in the body.
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