
Sports nutrition in 
integrative medicine 
Consumer demand for sports nutrition products is on the rise. In 2020, the global sport nutrition market 

was valued at nearly $17 billion USD and was projected to grow to $31 to 33 billion USD by 2027 to 2028. 

(Grand View Research 2021)(Polaris 2021) Sports nutrition products, initially used predominantly by 

bodybuilders and other athletes, are now popular among a broader audience, including amateur athletes 

and individuals who may use sports products to support active lifestyles. 

Sport supplements, not to be confused with sports foods and drinks such as sports gels or electrolyte drinks, 

may be used to enhance recovery post exercise, build lean mass, aid weight loss, and improve athletic 

performance. (Kerksick 2018)

https://www.grandviewresearch.com/industry-analysis/sports-nutrition-market
https://www.polarismarketresearch.com/industry-analysis/sports-nutrition-market
https://pubmed.ncbi.nlm.nih.gov/30068354/


Macronutrient requirements for athletes
Macronutrient Purpose Recommended intake 

and timing 
Formula 

Carbohydrates Activity level intake 

<1 hour/day 252-420 g* per day 3-5 g/kg

1 hour/day 420-588 g* per day 5-7 g/kg

1-3 hours/day 504-840 g* per day 6-10 g/kg

Peri-exercise (for optimal endurance exercise and performance)

Pre-exercise 84-336 g* 4 hours prior  
to exercise

1-4 g/kg

Intra-exercise 30-60 g* every  
10-15 minutes

-

Post-exercise 101 g every 30 minutes  
for 3.5 hours

1.2 g/kg

Protein** Weight maintenance 118-168 g** per day 1.4-2.0 g/kg

Weight loss 168-202 g** per day 2.0-2.4   g/kg

Fat Daily intake 56-97 g per day 20-35% total calories  
per day

Carbohydrate and protein calculations based on a 185 lb individual, and fat calculations based on an individual eating  
2,500 calories per day.
*Carbohydrate intake should be at the higher end of this range if engaging in intense exercise compared to the lower  
or mid range for mild or moderate exercise, respectively.
**If eating only vegan protein sources, a person may need to consume 30 to 50% more grams of protein to get the same 
content of essential amino acids.
(Burke 2011)(Burke 2019)(Institute of Medicine 2002)(Jäger 2017)(Kerksick 2017)(Kerksick 2018)(Gorissen 2018)(Herreman 2020)

Calorie requirements for athletes
Calories Exercise volume (PAF) Calories per day Formula for weight maintenance

Female Low (1.5) 2214
= (9.99 x weight (kg) + 6.25 x height (cm) 
- 4.92 x age - 161) x PAF (1.4 to 2.4)

Moderate (1.7) 2509

High (2) 2952

Male Low (1.5) 2791
= (9.99 x weight (kg) + 6.25 x height (cm) 
- 4.92 x age + 5) x PAF (1.4 to 2.4)

Moderate (1.7) 3164

High (2) 3722

*Assuming female age 30; U.S. average adult over 20: 171 lb, 5’3.5” (CDC, 2021)
**Assuming male age 30; U.S. average adult over 20: 200 lb, 5’9” (CDC, 2021)
(Bytomski 2018)(Frankenfield 2005)
PAF: Physical Activity Factor
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Popular sport supplement ingredients 
Many dietary supplements have been marketed to improve sports performance; however, only a few key 

ingredients have strong evidence to support these claims. The table below provides an overview of some  

of the ingredients that have supportive research.

Ingredient Main effects Dose

Performance

Beta-alanine ↑ anaerobic performance particularly within 
30-second to 4-minute ranges

2 g  
2-3x per day

Caffeine ↑ athletic performance

↑ aerobic performance

↑ anaerobic performance

↓ ratings of perceived exertion

3-6 mg/kg, 1 hour before exercise

Carbohydrate  
beverage

↑ aerobic performance via glycogen sparing 
for sustained ATP

6-12 oz of 6-8% carbohydrate beverage, 
every 10-15 minutes during exercise

Citrulline malate

& 

L-arginine

↑ anaerobic performance

↓ ratings of perceived exertion

↑ aerobic performance

↑ anaerobic performance

6-12 g, 1 hour before exercise

10-12 g, 1 hour before exercise

Creatine ↑ anaerobic performance and strength, 
especially for bouts of exertion 10 
seconds-2 minutes

Initiation: 5 g, 4x per day for 5-7 days

Maintenance: 3-5 g per day

Magnesium ↑ anaerobic performance 300-500 mg

Omega-3 fatty acids ↓ reaction time

↑ mood

3 g EPA+DHA in 2:1 ratio

Taurine ↑ aerobic performance 1-3 g, 1 hour before exercise

Body composition

Whey protein ↑ muscle protein synthesis

↓ fat mass

20-40 g

HMB ↑ muscle mass in untrained athletes 1 g, 3x per day
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Ingredient Main effects Dose

Recovery and pain

Branched-chain amino 
acids (BCAAs)

↓ post-exercise muscle soreness and 
oxidative damage

200 mg/kg in a 2-3:1:1 leucine: isoleucine: 
valine ratio

Citrulline malate ↓ post-exercise muscle soreness 6-12 g, 1 hour before exercise

Curcumin ↓ exercise-related joint pain and improved 
recovery

180 mg Theracurmin®/500 mg Meriva®

Magnesium ↓ inflammation and migraine headaches 300-500 mg

Omega-3 fatty acids ↓ post-exercise muscle soreness 3 g EPA+DHA in a 2:1 ratio

Collagen ↓ exercise-related joint pain

↑ tendon and ligament repair

5-15 g per day

Immune support

Vitamin C ↓ common cold risk, severity, and duration 1,000 mg per day

Vitamin D ↓ common cold risk 400-1,000 IU per day, though athletes 
may need 4,000-10,000 IU

Zinc ↓ common cold severity and duration 25 mg within 24 hours of onset,  
2x per day for 6 days

(Braakhuis 2012)(Bemben 2005)(Butts 2018)(Doherty 2005)(Douglas 2007)(Fang 2020)(Fedewa 2019)(Fouré 2017)
(Garrison 2012)(Grant 2020)(Gonzalez 2020)(Grgic 2018)(Grgic 2019)(Guest 2021)(Heffernan 2019)(Hobson 2012) 
(Jolliffe 2021)(Khemtong 2021)(Kerksick 2018)(Kreider 2017) (Kurtz 2021)(Ochi 2018)(Polito 2016)(Rhim 2020) 
(Salinas-Garcia 2014)(Saunders 2017)(Shen 2019)(Singh 1994)(Singh 2011)(Suhett 2021)(Thielecke 2020)(Trexler 2015)
(Veronese 2020)(Viribay 2020)(Vukovich 2001)(Waldron 2018)(Zanella 2017)
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Quality considerations for sports supplements
Third-party certifications provide dietary supplement companies with a means to improve industry 

transparency and ensure product quality. Though there are many third-party certifications available,  

a few key certifications of importance within the context of sport include:

• NSF Certified for Sport® 

• Informed Sport® 

• BSCG Certified Drug Free® 

These organizations are particularly attuned to the regulations and doping standards set by various 

regulatory sporting bodies such as the World Anti-Doping Association (WADA). Supplements that do not 

possess these third-party seals can still be of high quality and may not contain any contaminants or banned 

substances prohibited for high-level sport. However, in cases in which sports supplements are used, it may 

be recommended to select products with these third-party certifications, particularly for athletes competing 

in sport, as these certifications offer various levels of testing for banned substances. 

General guidelines for practitioners considering  
the use of dietary supplements for sport

Consider Avoid

Starting with diet first   
  

Non-certified products  


3rd-party certified for sport products  
 

Proprietary blends   
 

3rd-party certified products  


FDA’s tainted products list  
  

(BSCG 2021)(Informed Sport 2021)(NSF 2021)(WADA 2021)

5

https://www.bscg.org/
https://sport.wetestyoutrust.com/
https://www.nsfsport.com/get-certified.php
https://www.wada-ama.org/en


References
1. Bemben, M. G., & Lamont, H. S. (2005). Creatine 

supplementation and exercise performance: Recent 
findings. Sports Medicine , 35(2), 107–125. https://doi.
org/10.2165/00007256-200535020-00002 - F

2. Braakhuis, A. J. (2012). Effect of vitamin C supplements 
on physical performance. Current Sports Medicine 
Reports, 11(4), 180–184. https://doi.org/10.1249/
JSR.0b013e31825e19cd  - F

3. BSCG. (2021). THE GOLD STANDARD IN 
CERTIFICATION AND TESTING. https://www.bscg.org/ -  F

4. Burke, L. M., Hawley, J. A., Wong, S. H. S., & Jeukendrup, 
A. E. (2011). Carbohydrates for training and competition. 
Journal of Sports Sciences, 29 Suppl 1, S17–S27. https://
doi.org/10.1080/02640414.2011.585473  - F

5. Butts, J., Jacobs, B., & Silvis, M. (2018). Creatine use 
in sports. Sports Health, 10(1), 31–34. https://doi.
org/10.1177/1941738117737248 - F

6. Bytomski, J. R. (2018). Fueling for performance. 
Sports Health, 10(1), 47–53. https://doi.
org/10.1177/1941738117743913  - F

7. Doherty, M., & Smith, P. M. (2005). Effects of caffeine 
ingestion on rating of perceived exertion during and 
after exercise: A meta-analysis. Scandinavian Journal of 
Medicine & Science in Sports, 15(2), 69–78. https://doi.
org/10.1111/j.1600-0838.2005.00445.x - A

8. Douglas, R. M., Hemilä, H., Chalker, E., & Treacy, B. (2007). 
Vitamin C for preventing and treating the common 
cold. Cochrane Database of Systematic Reviews , 
3, CD000980. https://doi.org/10.1002/14651858.
CD000980.pub3  - A

9. Fang, W., & Nasir, Y. (2021). The effect of curcumin 
supplementation on recovery following exercise-induced 
muscle damage and delayed-onset muscle soreness: 
A systematic review and meta-analysis of randomized 
controlled trials. Phytotherapy Research: PTR, 35(4), 
1768–1781. https://doi.org/10.1002/ptr.6912  - A

10. Fedewa, M. V., Spencer, S. O., Williams, T. D., Becker, Z. 
E., & Fuqua, C. A. (2019). Effect of branched-chain amino 
acid supplementation on muscle soreness following 
exercise: A meta-analysis. International Journal for 
Vitamin and Nutrition Research, 89(5-6), 348–356. 
https://doi.org/10.1024/0300-9831/a000543 - A

11. Fouré, A., & Bendahan, D. (2017). Is branched-chain 
amino acids supplementation an efficient nutritional 
strategy to alleviate skeletal muscle damage? A 
systematic review. Nutrients, 9(10). https://doi.
org/10.3390/nu9101047 - A

12. Frankenfield, D., Roth-Yousey, L., & Compher, C. 
(2005). Comparison of predictive equations for resting 
metabolic rate in healthy nonobese and obese adults: 
A systematic review. Journal of the American Dietetic 
Association, 105(5), 775–789. https://doi.org/10.1016/j.
jada.2005.02.005  - A

6

https://doi.org/10.2165/00007256-200535020-00002
https://doi.org/10.2165/00007256-200535020-00002
https://doi.org/10.1249/JSR.0b013e31825e19cd
https://doi.org/10.1249/JSR.0b013e31825e19cd
https://www.bscg.org/
https://doi.org/10.1080/02640414.2011.585473
https://doi.org/10.1080/02640414.2011.585473
https://doi.org/10.1177/1941738117737248
https://doi.org/10.1177/1941738117737248
https://doi.org/10.1177/1941738117743913
https://doi.org/10.1177/1941738117743913
https://doi.org/10.1111/j.1600-0838.2005.00445.x
https://doi.org/10.1111/j.1600-0838.2005.00445.x
https://doi.org/10.1002/14651858.CD000980.pub3
https://doi.org/10.1002/14651858.CD000980.pub3
https://doi.org/10.1002/ptr.6912
https://doi.org/10.1024/0300-9831/a000543
https://doi.org/10.3390/nu9101047
https://doi.org/10.3390/nu9101047
https://doi.org/10.1016/j.jada.2005.02.005
https://doi.org/10.1016/j.jada.2005.02.005


13. Garrison, S. R., Allan, G. M., Sekhon, R. K., Musini, V. M., 
& Khan, K. M. (2012). Magnesium for skeletal muscle 
cramps. Cochrane Database of Systematic Reviews 
, 9, CD009402. https://doi.org/10.1002/14651858.
CD009402.pub2  - A

14. Gonzalez, A. M., & Trexler, E. T. (2020). Effects of citrulline 
supplementation on exercise performance in humans: A 
review of the current literature. Journal of Strength and 
Conditioning Research / National Strength & Conditioning 
Association, 34(5), 1480–1495. https://doi.org/10.1519/
JSC.0000000000003426 - F

15. Gorissen, S. H. M., Crombag, J. J. R., Senden, J. M. G., 
Waterval, W. A. H., Bierau, J., Verdijk, L. B., & van Loon, L. 
J. C. (2018). Protein content and amino acid composition 
of commercially available plant-based protein isolates. 
Amino Acids, 50(12), 1685–1695. https://doi.org/10.1007/
s00726-018-2640-5 - E

16. Grand View Research. (2021). Sports nutrition market 
size & growth report, 2021-2028. https://www.
grandviewresearch.com/industry-analysis/sports-
nutrition-market - F

17. Grant, W. B., Lahore, H., & Rockwell, M. S. (2020). The 
Benefits of Vitamin D Supplementation for Athletes: 
Better Performance and Reduced Risk of COVID-19. 
Nutrients, 12(12). https://doi.org/10.3390/nu12123741  - F

18. Grgic, J., & Pickering, C. (2019). The effects of caffeine 
ingestion on isokinetic muscular strength: A meta-
analysis. Journal of Science and Medicine in Sport / 
Sports Medicine Australia, 22(3), 353–360. https://doi.
org/10.1016/j.jsams.2018.08.016 - A

19. Grgic, J., Trexler, E. T., Lazinica, B., & Pedisic, Z. (2018). 
Effects of caffeine intake on muscle strength and power: 
A systematic review and meta-analysis. Journal of the 
International Society of Sports Nutrition, 15, 11. https://
doi.org/10.1186/s12970-018-0216-0 - A

20. Guest, N. S., VanDusseldorp, T. A., Nelson, M. T., Grgic, J., 
Schoenfeld, B. J., Jenkins, N. D. M., Arent, S. M., Antonio, J., 
Stout, J. R., Trexler, E. T., Smith-Ryan, A. E., Goldstein, E. 
R., Kalman, D. S., & Campbell, B. I. (2021). International 
society of sports nutrition position stand: Caffeine and 
exercise performance. Journal of the International Society 
of Sports Nutrition, 18(1), 1. https://doi.org/10.1186/
s12970-020-00383-4  - F

21. Heffernan, S. M., Horner, K., De Vito, G., & Conway, 
G. E. (2019). The role of mineral and trace element 
supplementation in exercise and athletic performance: 
A systematic review. Nutrients, 11(3). https://doi.
org/10.3390/nu11030696 - A

22. Herreman, L., Nommensen, P., Pennings, B., & Laus, M. C. 
(2020). Comprehensive overview of the quality of plant- 
and animal-sourced proteins based on the digestible 
indispensable amino acid score. Food Science & Nutrition, 
8(10), 5379–5391. https://doi.org/10.1002/fsn3.1809 - E

23. Hobson, R. M., Saunders, B., Ball, G., Harris, R. C., & 
Sale, C. (2012). Effects of β-alanine supplementation on 
exercise performance: A meta-analysis. Amino Acids, 
43(1), 25–37. https://doi.org/10.1007/s00726-011-
1200-z - A

24. Informed Sport (2021). https://sport.wetestyoutrust.com/ - F

25. Institute of Medicine. (2002). Dietary reference intakes for 
energy, carbohydrate, fiber, fat, fatty acids, cholesterol, 
protein, and amino acids. The National Academies Press. 
https://www.nal.usda.gov/sites/default/files/fnic_uploads/
energy_full_report.pdf - F

26. Jäger, R., Kerksick, C. M., Campbell, B. I., Cribb, P. J., 
Wells, S. D., Skwiat, T. M., Purpura, M., Ziegenfuss, T. N., 
Ferrando, A. A., Arent, S. M., Smith-Ryan, A. E., Stout, J. R., 
Arciero, P. J., Ormsbee, M. J., Taylor, L. W., Wilborn, C. D., 
Kalman, D. S., Kreider, R. B., Willoughby, D. S., … Antonio, 
J. (2017). International Society of Sports Nutrition position 
stand: Protein and exercise. Journal of the International 
Society of Sports Nutrition, 14, 20. https://doi.org/10.1186/
s12970-017-0177-8 - F

27. Jolliffe, D. A., Camargo, C. A., Jr, Sluyter, J. D., Aglipay, M., 
Aloia, J. F., Ganmaa, D., Bergman, P., Bischoff-Ferrari, 
H. A., Borzutzky, A., Damsgaard, C. T., Dubnov-Raz, 
G., Esposito, S., Gilham, C., Ginde, A. A., Golan-Tripto, I., 
Goodall, E. C., Grant, C. C., Griffiths, C. J., Hibbs, A. M., 
… Martineau, A. R. (2021). Vitamin D supplementation 
to prevent acute respiratory infections: A systematic 
review and meta-analysis of aggregate data from 
randomised controlled trials. The Lancet. Diabetes & 
Endocrinology, 9(5), 276–292. https://doi.org/10.1016/
S2213-8587(21)00051-6  - A

28. Kerksick, C. M., Arent, S., Schoenfeld, B. J., Stout, J. R., 
Campbell, B., Wilborn, C. D., Taylor, L., Kalman, D., 
Smith-Ryan, A. E., Kreider, R. B., Willoughby, D., Arciero, 
P. J., VanDusseldorp, T. A., Ormsbee, M. J., Wildman, 
R., Greenwood, M., Ziegenfuss, T. N., Aragon, A. A., 
& Antonio, J. (2017). International society of sports 
nutrition position stand: Nutrient timing. Journal of the 
International Society of Sports Nutrition, 14, 33. https://
doi.org/10.1186/s12970-017-0189-4  - F

7

https://doi.org/10.1002/14651858.CD009402.pub2
https://doi.org/10.1002/14651858.CD009402.pub2
https://doi.org/10.1519/JSC.0000000000003426
https://doi.org/10.1519/JSC.0000000000003426
https://doi.org/10.1007/s00726-018-2640-5
https://doi.org/10.1007/s00726-018-2640-5
https://www.grandviewresearch.com/industry-analysis/sports-nutrition-market
https://www.grandviewresearch.com/industry-analysis/sports-nutrition-market
https://www.grandviewresearch.com/industry-analysis/sports-nutrition-market
https://doi.org/10.3390/nu12123741
https://doi.org/10.1016/j.jsams.2018.08.016
https://doi.org/10.1016/j.jsams.2018.08.016
https://doi.org/10.1186/s12970-018-0216-0
https://doi.org/10.1186/s12970-018-0216-0
https://doi.org/10.1186/s12970-020-00383-4
https://doi.org/10.1186/s12970-020-00383-4
https://doi.org/10.3390/nu11030696
https://doi.org/10.3390/nu11030696
https://doi.org/10.1002/fsn3.1809
https://doi.org/10.1007/s00726-011-1200-z
https://doi.org/10.1007/s00726-011-1200-z
https://sport.wetestyoutrust.com/
https://www.nal.usda.gov/sites/default/files/fnic_uploads/energy_full_report.pdf
https://www.nal.usda.gov/sites/default/files/fnic_uploads/energy_full_report.pdf
https://doi.org/10.1186/s12970-017-0177-8
https://doi.org/10.1186/s12970-017-0177-8
https://doi.org/10.1016/S2213-8587(21)00051-6
https://doi.org/10.1016/S2213-8587(21)00051-6
https://doi.org/10.1186/s12970-017-0189-4
https://doi.org/10.1186/s12970-017-0189-4


29. Kerksick, C. M., Wilborn, C. D., Roberts, M. D., Smith-Ryan, 
A., Kleiner, S. M., Jäger, R., Collins, R., Cooke, M., Davis, J. 
N., Galvan, E., Greenwood, M., Lowery, L. M., Wildman, R., 
Antonio, J., & Kreider, R. B. (2018). ISSN exercise & sports 
nutrition review update: Research & recommendations. 
Journal of the International Society of Sports Nutrition, 
15(1), 38. https://doi.org/10.1186/s12970-018-0242-y - F

30. Khemtong, C., Kuo, C.-H., Chen, C.-Y., Jaime, S. J., & 
Condello, G. (2021). Does branched-chain amino acids 
(BCAAs) supplementation attenuate muscle damage 
markers and soreness after resistance exercise in trained 
males? A meta-analysis of randomized controlled trials. 
Nutrients, 13(6). https://doi.org/10.3390/nu13061880 - A

31. Kreider, R. B., Kalman, D. S., Antonio, J., Ziegenfuss, T. 
N., Wildman, R., Collins, R., Candow, D. G., Kleiner, S. M., 
Almada, A. L., & Lopez, H. L. (2017). International Society 
of Sports Nutrition position stand: Safety and efficacy 
of creatine supplementation in exercise, sport, and 
medicine. Journal of the International Society of Sports 
Nutrition, 14, 18. https://doi.org/10.1186/s12970-017-
0173-z - F

32. Kurtz, J. A., VanDusseldorp, T. A., Doyle, J. A., & Otis, J. 
S. (2021). Taurine in sports and exercise. Journal of the 
International Society of Sports Nutrition, 18(1), 39. https://
doi.org/10.1186/s12970-021-00438-0 - F

33. NSF. (2021). NSF international product certification steps. 
https://www.nsfsport.com/get-certified.php - F

34. Ochi, E., & Tsuchiya, Y. (2018). Eicosapentaenoic acid 
(EPA) and docosahexaenoic acid (DHA) in muscle 
damage and function. Nutrients, 10(5). https://doi.
org/10.3390/nu10050552 - F

35. Polaris Market Research. (2021). Sports nutrition market 
size, growth and trends 2021-2028. https://www.
polarismarketresearch.com/industry-analysis/sports-
nutrition-market - F

36. Polito, Souza, D. B., Casonatto, J., & Farinatti, P. (2016). 
Acute effect of caffeine consumption on isotonic 
muscular strength and endurance: A systematic review 
and meta-analysis. Science & Sports, 31(3), 119–128. 
https://doi.org/10.1016/j.scispo.2016.01.006 - A

37. Rhim, H. C., Kim, S. J., Park, J., & Jang, K.-M. (2020). Effect 
of citrulline on post-exercise rating of perceived exertion, 
muscle soreness, and blood lactate levels: A systematic 
review and meta-analysis. Journal of Sport and Health 
Science, 9(6), 553–561. https://doi.org/10.1016/j.
jshs.2020.02.003 - A

38. Salinas-García, M. E., Martínez-Sanz, J. M., Urdampilleta, 
A., Mielgo-Ayuso, J., Norte Navarro, A., & Ortiz-Moncada, 
R. (2014). [Effects of branched amino acids in endurance 
sports: a review]. Nutricion Hospitalaria: Organo Oficial 
de la Sociedad Espanola de Nutricion Parenteral 
y Enteral, 31(2), 577–589. https://doi.org/10.3305/
nh.2015.31.2.7852 - F

39. Saunders, B., Elliott-Sale, K., Artioli, G. G., Swinton, P. 
A., Dolan, E., Roschel, H., Sale, C., & Gualano, B. (2017). 
β-Alanine supplementation to improve exercise capacity 
and performance: A systematic review and meta-analysis. 
British Journal of Sports Medicine, 51(8), 658–669. https://
doi.org/10.1136/bjsports-2016-096396 - A

40. Shen, J. G., Brooks, M. B., Cincotta, J., & Manjourides, J. D. 
(2019). Establishing a relationship between the effect 
of caffeine and duration of endurance athletic time trial 
events: A systematic review and meta-analysis. Journal 
of Science and Medicine in Sport / Sports Medicine 
Australia, 22(2), 232–238. https://doi.org/10.1016/j.
jsams.2018.07.022 -A

41. Singh, M., & Das, R. R. (2011). Zinc for the common cold. 
Cochrane Database of Systematic Reviews , 2. https://
doi.org/10.1002/14651858.CD001364.pub3  - A

42. Suhett, L. G., de Miranda Monteiro Santos, R., Silveira, 
B. K. S., Leal, A. C. G., de Brito, A. D. M., de Novaes, 
J. F., & Lucia, C. M. D. (2021). Effects of curcumin 
supplementation on sport and physical exercise: A 
systematic review. Critical Reviews in Food Science and 
Nutrition, 61(6), 946–958. https://doi.org/10.1080/104083
98.2020.1749025  - A

43. Thielecke, F., & Blannin, A. (2020). Omega-3 fatty acids 
for sport performance-are they equally beneficial for 
athletes and amateurs? A Narrative Review. Nutrients, 
12(12). https://doi.org/10.3390/nu12123712 - F

44. Trexler, E. T., Smith-Ryan, A. E., Stout, J. R., Hoffman, J. R., 
Wilborn, C. D., Sale, C., Kreider, R. B., Jäger, R., Earnest, 
C. P., Bannock, L., Campbell, B., Kalman, D., Ziegenfuss, 
T. N., & Antonio, J. (2015). International society of sports 
nutrition position stand: Beta-alanine. Journal of the 
International Society of Sports Nutrition, 12, 30. https://
doi.org/10.1186/s12970-015-0090-y - F

8

https://doi.org/10.1186/s12970-018-0242-y
https://doi.org/10.3390/nu13061880
https://doi.org/10.1186/s12970-017-0173-z
https://doi.org/10.1186/s12970-017-0173-z
https://doi.org/10.1186/s12970-021-00438-0
https://doi.org/10.1186/s12970-021-00438-0
https://www.nsfsport.com/get-certified.php
https://doi.org/10.3390/nu10050552
https://doi.org/10.3390/nu10050552
https://www.polarismarketresearch.com/industry-analysis/sports-nutrition-market
https://www.polarismarketresearch.com/industry-analysis/sports-nutrition-market
https://www.polarismarketresearch.com/industry-analysis/sports-nutrition-market
https://doi.org/10.1016/j.scispo.2016.01.006
https://doi.org/10.1016/j.jshs.2020.02.003
https://doi.org/10.1016/j.jshs.2020.02.003
https://doi.org/10.3305/nh.2015.31.2.7852
https://doi.org/10.3305/nh.2015.31.2.7852
https://doi.org/10.1136/bjsports-2016-096396
https://doi.org/10.1136/bjsports-2016-096396
https://doi.org/10.1016/j.jsams.2018.07.022
https://doi.org/10.1016/j.jsams.2018.07.022
https://doi.org/10.1002/14651858.CD001364.pub3
https://doi.org/10.1002/14651858.CD001364.pub3
https://doi.org/10.1080/10408398.2020.1749025
https://doi.org/10.1080/10408398.2020.1749025
https://doi.org/10.3390/nu12123712
https://doi.org/10.1186/s12970-015-0090-y
https://doi.org/10.1186/s12970-015-0090-y


45. Veronese, N., Demurtas, J., Pesolillo, G., Celotto, S., Barnini, 
T., Calusi, G., Caruso, M. G., Notarnicola, M., Reddavide, R., 
Stubbs, B., Solmi, M., Maggi, S., Vaona, A., Firth, J., Smith, 
L., Koyanagi, A., Dominguez, L., & Barbagallo, M. (2020). 
Magnesium and health outcomes: An umbrella review of 
systematic reviews and meta-analyses of observational 
and intervention studies. European Journal of Nutrition, 
59(1), 263–272. https://doi.org/10.1007/s00394-019-
01905-w  -A

46. Viribay, A., Burgos, J., Fernández-Landa, J., Seco-
Calvo, J., & Mielgo-Ayuso, J. (2020). Effects of arginine 
supplementation on athletic performance based on 
energy metabolism: A systematic review and meta-
analysis. Nutrients, 12(5). https://doi.org/10.3390/
nu12051300 - A

47. Vukovich, M. D., Slater, G., Macchi, M. B., Turner, M. J., 
Fallon, K., Boston, T., & Rathmacher, J. (2001). Beta-
hydroxy-beta-methylbutyrate (HMB) kinetics and the 
influence of glucose ingestion in humans. The Journal of 
Nutritional Biochemistry, 12(11), 631–639. https://doi.
org/10.1016/s0955-2863(01)00182-6  - F

48. WADA. (2021). World Anti-Doping Agency. https://www.
wada-ama.org/en - F

49. Waldron, M., Patterson, S. D., Tallent, J., & Jeffries, 
O. (2018). The effects of an oral taurine dose and 
supplementation period on endurance exercise 
performance in humans: A meta-analysis.  - A

50. Zanella, P. B., Alves, F. D., & de Souza, C. G. (2017). 
Effects of beta-alanine supplementation on performance 
and muscle fatigue in athletes and non-athletes of 
different sports: A systematic review. The Journal of 
Sports Medicine and Physical Fitness, 57(9), 1132–1141. 
https://doi.org/10.23736/S0022-4707.16.06582-8  - A

9

For more educational content and resources: www.fullscript.com/learn

This handout was developed and medically reviewed by Fullscript’s Integrative Medical Advisory team.  
*These statements have not been evaluated by the Food and Drug Administration. This information  

is not intended to diagnose, treat, cure, or prevent any disease.

Updated: November 2021

https://doi.org/10.1007/s00394-019-01905-w
https://doi.org/10.1007/s00394-019-01905-w
https://doi.org/10.3390/nu12051300
https://doi.org/10.3390/nu12051300
https://doi.org/10.1016/s0955-2863(01)00182-6
https://doi.org/10.1016/s0955-2863(01)00182-6
https://www.wada-ama.org/en
https://www.wada-ama.org/en
https://doi.org/10.23736/S0022-4707.16.06582-8

