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Creatine is one of the most studied and popular ergogenic aids for athletes and recreational weightlifters seeking to
improve sport and exercise performance, augment exercise training adaptations, and mitigate recovery time.
Studies consistently reveal that creatine supplementation exerts positive ergogenic effects on single and multiple

bouts of short-duration, high-intensity exercise activities, in addition to potentiating exercise training adaptations.

supplementation ergogenic aid athletic performance weightlifting resistance exercise

training muscular power recovery muscular adaptation muscle damage

| 1. Introduction

In the area of sports performance and exercise, both athletes and recreational non-athletes are continuously
seeking competitive advantages to improve their health and optimize physical performance. Although various
activities and considerations interact to achieve this end, many people turn to various exercise and nutritional
strategies to augment performance (i.e., enhanced muscular strength, power, and force) 2. One of the most
commonly used and scientifically supported ergogenic aids is creatine monohydrate (commonly referred to as
creatine) [LIBIEIBI Creatine is an amino acid found in relatively high concentrations in skeletal muscle. Since 1992,
when the first reports emerged that exogenous creatine monohydrate supplementation increases intramuscular
phosphocreatine (PCr) stores €, and shortly afterwards, when these increases were inextricably linked to
augmented exercise performance 8l the ability of creatine to function as an ergogenic aid has attracted great
interest. Still today, creatine is one of the most popular nutritional ergogenic aids for athletes and recreational
performers WEIH, |n addition to its popularity in the consumer realm, creatine’s ability to enhance or augment some
types of exercise performance has arguably been one of the most researched topics in the sport nutrition literature
for the past 25 years LBIZIRILALL |y this regard, creatine has yielded predominantly positive effects regarding
exercise performance measures with no ergolytic effects and minimal to no side effects in populations ranging from
adolescents to the elderly B, The reported ergogenic benefits of creatine monohydrate include enhanced force
output, augmented power output, increased strength, increased anaerobic threshold, increased work capacity,

enhanced recovery, and enhanced training adaptations [HEI4I2112]13]

Although a complete discussion is beyond the scope of this review, several supplementation strategies have been
explored to increase intramuscular creatine stores. A loading phase was initially proposed by Harris et al. in 1992 8
and has subsequently been used in a large number of scientific investigations. This approach requires consuming

four separate doses of 5 g/day for five consecutive days and consistently leads to a 20%—40% increase in creatine
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content Bl. Later, Hultman et al. 14 determined that smaller ‘maintenance’ doses (2-5 g per dose, 1 x/day, or 0.03
g/kg/dose) could be used to maintain elevated creatine stores in the muscle. It is now commonly accepted that a
loading phase may not be needed, but this approach remains the most rapid means to increase intramuscular PCr
levels and, thereby, performance 1415 Notably, Law and colleagues 18] compared the efficacy of creatine loading
on performance measures using a 2- and 5-day regimen (4 x 5 g/day) in 20 physically active men. They reported
significant improvements in maximal leg strength and average anaerobic power following a 5-day creatine loading
regimen compared to the placebo group; however, no significance in performance was found following 2 days of
loading. Additionally, Sale et al. 17! found that the total ingestion of 20 g of creatine at 1 g per 30 min intervals for 5
days yielded lower urinary excretion of creatine than the typical loading regimen of 4 x 5 g/day over a 5-day period,
leading the authors to conclude that this likely resulted in higher intramuscular levels. In this respect, it is without
guestion that increasing intramuscular creatine stores through any number of supplemental approaches can
increase intramuscular PCr levels and that these increases are directly linked to various ergogenic outcomes B9,
In this respect, Table 1 (adapted from: &) outlines the potential ergogenic benefits of creatine supplementation,
whereas Table 2 provides examples of sports or sporting events that may be enhanced by creatine
supplementation (also adapted from [E). In addition to these tables, results from previous selected original
investigations and review papers surrounding the ergogenic potential of creatine supplementation are summarized
throughout this paper in tables. Finally, the interested reader is directed to other reviews that have outlined the

impact of creatine supplementation on exercise performance [EIRI112][13][18]

Table 1. Potential ergogenic benefits of creatine supplementation.

e Increased single and repetitive sprint performance

* Increased work performed during sets of maximal effort muscle contractions

* Increased muscle mass and strength adaptations during training

e Enhanced glycogen synthesis

* Increased anaerobic threshold

» Possible enhancement of aerobic capacity via greater shuttling of ATP from mitochondria

e Increased work capacity
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e Enhanced recovery

e Greater training tolerance

Adopted Trom Kreiaer et al. ZUlL7s Eip

Table 2. Examples of sports and activities in which performance may be enhanced by creatine supplementation.

Increased PCr

e Track sprints: 60—200 m

e Swim sprints: 50 m

e Pursuit cycling

Increased PCr Resynthesis

* Basketball

¢ Field hockey

* America Football

¢ Ice hockey

e Lacrosse

e Volleyball

Reduced Muscle Acidosis
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e Downhill skiing

e Water Sports (e.g., Rowing, Canoeing, Kayaking, Stand-Up Paddling)

¢ Swim events: 100, 200 m

* Track events: 400, 800 m

e Combat Sports (e.g., MMA, Wrestling, Boxing, etc.)

Oxidative Metabolism

* Basketball

¢ Soccer

* Team handball

e Tennis

e Volleyball

e Interval Training in Endurance Athletes

Increased Body Mass/Muscle Mass

* American Football

e Bodybuilding
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» Combat Sports (e.g., MMA, Wrestling, Boxing, etc.)

« Powerlifting

¢ Rughby

« Track/Field events (Shot put; Javelin; Discus; Hammer Throw)

« Olympic Weightlifting >ollins,

te:

Research & recommendations. J. Int. Soc. Sports Nutr. 2018, 15, 38.
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dynamic high-intensity intermittent exercise. Scand. J. Med. Sci. Sports 2007, 3, 143-149.
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of a robust, energetic substrate that can be used to resynthesize ATP. In this capacity, creatine supplementation
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Aside from overt improvements in the performance of single bouts of maximal efforts, creatine is able to augment
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