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Use of Ergogenic Aids by Athletes
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Abstract

‘Ergogenic aid’ is defined as any means of enhancing energy utilization, including energy production,
control, and efficiency. Athletes frequently use ergogenic aids to improve their performance and increase their
chances of winning in competition. It is estimated that between 1 and 3 million male and female athletes in the
United States alone have used anabolic steroids. In response to the problem of drug use, many athletic
organizations have established policies prohibiting the use of certain pharmacologic, physiologic, and

nutritional aids by athletes and have implemented drug testing programs to monitor compliance. Therefore, it is
important for physicians to be knowledgeable about the available ergogenic aids so they can appropriately treat

and counsel the athletic patient.
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1. Ergogenic aids
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4. Buckley

5. National Football League (NFL)
6. Recombinant Erythropoietin

7. Dehydroepiandrosterone (DHEA)
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1. Hallucinogenic mashrooms
2. Charles Edward Brown-Sequard
3. Ben Johnson
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1. Pan American games
2. Probenecid
3. Bromantan
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s C‘a AL,A
Stimulants (e.g., amphetamines, caffeine [>12ug/mL on urinary
testing])
Narcotics (e.g., morphine, meperidine)
Anabolic agents (e.g., dehydroepiandrosterone, androstenedione)
Diuretics (e.g., furosemide, acetazolamide)
Peptide hormones, mimetics, and analogues (e.g., erythropoietin,
growth hormone)

Sl Dgds B BB ekl a LS o (ol shayle
Desoxyephedrine (e.g., Vicks Inhaler)
Pseudoephedrine (e.g., Actifed, Co-Tylenol)
Phenylpropanolamine (e.g., Alka-Seltzer Plus, Contac, Dexatrim)
Ephedrine (e.g., Bronkaid, Collyrium With Ephedrine)
Ma-huang (e.g., ‘Mexican tea,” ‘Bishop’s tea,” ephedra)
Propylhexedrin (e.g., Benzedrex inhaler)

(e ca 6‘.&& 3
Blood doping
Pharmacologic, chemical, and physical manipulation
Use of substances and methods that alter the integrity and validity of
urine samples in drug testing (e.g., probenecid and bromantan)

Lyl 3 5does Lok gias 45 g5 g0

Alcohol
Cannabinoids
Local anesthetics
Corticosteroids
Beta-blockers

Specific B,-agonists
| Caffeine [<12 mg/mL on urinary testing]

* Source: Drug Status Guide: Athlete Reference. Colorado Springs,
Colo: US Olympic Committee, May 1999.
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3. Endurance
4. Beta-Blockers
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1. Human chorionic gonadotropin (HCG)
2. Gigantism
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[. Carnitine
2. Androstenedione
3.King

o518
st eI 5508 gla S 5 eIl g s
Gre o3 ‘(aUu'l Sl 55 o8 Col wel al K g;,;?;
s a s T sy ek s baey e a8
sslizal (goles 8 gac e 5 J ATP cxl ol
wdd el Slahll o pd e e Sigse O
2 S dilesls DL e m e S Ul ok
s, TVl B sdes slacld sl
Y=0 01 Jlis 4 5 oJsb ain 53 55 53 p ST V0 Ygens
oSy ke & g 5 S gn elitd ol Y (5 S5 0 S
spdomn amoale 3 0F o 1y TS e i 1 O astid

(ra)

aU)S oslall . J)J& Cé.} )b.}l )\ Lol J._v_buﬁ 9 |
Sls,s gy wlal st ol TS 5l Saia A S
3TN s I ey g oedwe sla x> U (Sl

.(Y.’r-\).l.::k.gh;ﬂ u‘i d’b)‘}; )\ ‘44:\5 RESE R = C)‘JJ\

b el
3 odd max A4S 53 (KEDA) o 55 Pl lagels s
Uy polie 3 gl Gaae 5 Mgk epdpbe mda
© S e wdi b IS by by el eliSp e
L sy DS sl W g5 g ob et
3 edn 53 OldanSt 3T Olpew C5 A B pslis Sl estizl
5 e J;‘U sl bl DRS00 ol C_L; OLs 5



YA

Jc\ﬁ-‘h\.ﬂ \,‘2“"‘»\)\; _/,5; [7 \YAO )Lé.: Joosled ‘(’)LR 893 /Q./_l\ J,_;k;.a K Q\}Sx;w\ f‘/q- adomes

-<m-1—'5l€_;" o g 5 il ((Sola Ul e 05
S 5 g o i s s S1 et s 0 Sl

Lk 5

L4

e AL e 5L Bl sl

St s Sl e a3 JRlS L0

(te,tv)

LB S
>f \_):"'.jj‘
S s s, ezl 55 gl K sl 5yl wlinls

.‘.[)A )!J_a.uu:u;.ﬂ. .\.,‘J_?u v\k"‘\-‘b éjb?j%d.i\...»
Sh S o lsadas 1 ObT g s Sy s & s
Sle oS 2l el pan 4 23 1 UG A, ol
357 oo Al s aes Do 5 0L AL ols sl
)i)ﬁ aJL.rJd V;;..;\; 9 b ‘_{,LJ]: ./L},.;j ol dl)l;\;w))}

_ - I - CooE
el fﬂ Lol S s sl g

1. Oxygen carrying capacity

5 ok Db Ol Ol S Cel WlP e 05 5
ealaz! J‘;JJ‘} 6LAJU)LA )\ 6)L:M._ "\’>J§ a.bua.jl)jj QLEJM

ol S et O

d‘,> ‘-<;‘:'.'...}’
Sl YL Db ela 5y JLos
OB S N E S ABIICL NI SR S
Sl _isel Sl Ul e andl sl 63 S g e ) ol Lol
S e e oLl gl &S Ll ol s A5
IS s on UG S8 pll S Olgea [ 0T sl o
1 .. .
mtle SIS oL w55 5 0 O3S W) )8 e 3

(£8)
.,\.bbé.a

AL s sl sl s ol
- . . . ELAA ST VI
\_;"j"l" L;LA\_)’"))J P 45 ,_...»1 \;.:‘_. B \_{,.DJ;‘. . .LSJ

gr ot O s had e giler el I b 2l S
IR S E e o2 o";.‘ ;&:J :,\Jﬁfda o e &ﬁj:

o Sl Al Jlest Sl S g5 b e DU

7 7

References

1. Bamberger M, Yaeger D. Over the edge. Sporrs
Hlustrated. 1997:86:60-4.

2. Gunby P. Olympics drug testing: basis for future
study. JAMA. 1984 Jul 27:252(4):454-5, 459-60.

3. Mangi RJ, Jokl P. Drugs and sport. Conn Med.
1981;45(10):637-41.

4. Beckett AH, Cowan DA. Misuse of drugs in sport. Br
J Sports Med. 1978:12(4):185-94.

5. Street C, Antonio J, Cudlipp D. Androgen use by
athletes: a reevaluation of the health risks. Can J Appl
Physiol. 1996;21(6):421-40. Review.

6. Williams MH. Ergogenic and ergolytic substances.
Med Sci Sports Exerc. 1992;24(9 Suppl):S344-8.

7. Williams MH. The use of nutritional ergogenic aids in
sports: is it an ethical issue? [nt J Sport Nuw.
1994;4(2):120-31. Review.

8. Grivetti LE, Applegate EA. From Olympia to Atlanta:

a cultural-historical perspective on diet and athletic
training. J Nutr. 1997;127(5 Suppl):860S-868S. Review.

9. Yesalis CE, Bahrke MS. Anabolic-androgenic
steroids. Current issues. Sports Med. 1995;19(5):326-40.
Review.

10. Hoberman JM, Yesalis CE. The history of synthetic
testosterone. Sci Am. 1995:272(2):76-81. Review,

11. Cowart VS. Accord on drug testing, sanctions sought
before 1992 Olympics in Europe. JAMA. 1988:260 (23):
3397-8.

12. Bahr R, Stray-Gundersen J. Time to get tough on
doping! BrJ Sports Med. 1999;33(2):75-6.

13. American Academy of Pediatrics Committee on
Sports Medicine and Fitness. Adolescents and anabolic
steroids: a subject review. Pediarrics. 1997;99:904-8.

14. Buckley WE, Yesalis CE 3rd, Friedl KE,
Anderson WA, Streit AL, Wright JE. Estimated
prevalence of anabolic steroid use among male high
school seniors. JAMA. 1988:260(23):3441-5.

15. Laure P. Epidemiologic approach of doping in sport.
A review. J Sports Med Phys Fitness. 1997;37(3):218-24,

16. Haupt HA. Anabolic steroids and growth hormone.
Am J Sports Med. 1993;21(3):468-74. Review.

17. Catlin DH, Murray TH. Performance-enhancing
drugs, fair competition, and Olympic sport. JAMA.
1996:276(3):231-7.

18. Johnson WA, Landry GL. Nutritional supplements:
fact vs. fiction. Adofesc Med. 1998;9(3):501-13.



4

OS5, 53 s, ot 5f el

19. Strauss G, Mihoces G. Jury still out on creatine use:
Pro teams' disapproval rate is high on use of popular
diertry supplement. USA Today. 1998;1C.

20. Feldman EB. Creatine: a dietary supplement and
ergogenic aid. Nutr Rev. 1999:57(2):45-50. Review.

21. Bowers LD. Athletic drug testing. Clin Sports Med.
1998:17(2):299-318. Review.

22. Bahrke MS, Yesalis CE, Brower KJ. Anabolic-
androgenic steroid abuse and performance-enhancing
drugs among adolescents. Child Adolesc Psychiatr Clin
N Am. 1998;7(4):821-38. Review.

23. Bell AT. The use of ergogenic aids in athletics. In:
Zachazewski JE, Magee DJ, Quillen WS (eds). Athletic
injuries and rehabilitation. Philadelphia: WB Saunders,
1996. 293-13.

24. Pettine KA. Association of anabolic steroids and
avascular necrosis of femoral heads. Am J Sports Med.
1991;19(1):96-8.

25. Risser WL. Sports medicine. Pediatr Rev. 1993; 14
(11):24-31. Review.

26. Schwartz FL, Miller RJ. Androgens and anabolic
steroids. In: Craig CR, Stitzel RE (eds). Modem
pharmacology. 2nd ed. Boston: Little, Brown; [986. 905-24.

27. Clarkson PM. Nutrition for improved sports performance.
Current issues on ergogenic aids. Sports Med. 1996;21(6):
393-401. Review.

28. Spriet LL. Caffeine and performance. [nt J Sport
Nutr. 1995;5 Suppl:S84-99. Review.

29. Sando BG. Is it legal? Prescribing for the athlete.
Aust Fam Physician. 1999;28(6):549-53.

30. Adamson JW, Vapnek D. Recombinant erythropoietin
to improve athletic performance. N £ngl J Med
1991;324(10):698-9.

31. Dkblom B, Berglund B. Effect of erythropoietin
administration on maximal aerobic power in man. Scan J
Med Sci Sports. 1991;1:125-30.

32. Stricker PR. Other ergogenic agents. Clin Sports
Med. 1998;17(2):283-97. Review.

33. Westfall DP. Adrenoceptor antagonists. In: Craig CR,
Stitzel RE (eds). Modern pharmacology. 2nd ed. Boston:
Little, Brown; 1986. 174-92.

VWWAO Sl Vo lel fjw(.‘j;; 0332 Q‘;i‘ uLaLip K} Jb};:..»? f’f’f adoen

34. Kruse P, Ladefoged J, Nielsen U, Paulev PE,
Sorensen JP. beta-Blockade used in precision sports:
effect on pistol shooting performance. J App! Physiol.
1986:61(2):417-20.

35. Eichner ER. Ergolytic drugs in medicine and sports.
Am J Med. 1993:94(2):205-11. Review.

36. Juhn MS. Oral creatine supplementation: Separating
fact from hype. Phys Sports Med. 1999;27:47-56.

37. Mujika I, Padilla S, lbanez J, lzquierdo M,
Gorostiaga E. Creatine supplementation and sprint
performance in soccer players. Med Sci Sports Exerc.
2000;32(2):518-25.

38. Williams MH, Branch JD. Creatine supplementation
and exercise performance: an update. J Am Coll Nutr.
1998;17(3):216-34. Review.

39. Clark JF. Creatine: a review of its nutritional
applications in sport. Nutrition. 1998;14(3):322-4. Review.

40. Williams MH. Nutritional supplements for strnght
trained athletes. Sports Sci Exchang. 1993:6:1-6.

41. Barone S. Vitamins. In: Craig CR, Stitzel RE (eds).
Modem pharmacology. 2nd ed. Boston: Little, Brown;
1986. 1066-75.

42. Josefson D. Concern raised about performance
enhancing drugs in the US. BMJ. 1998;317(7160):702.

43. Creatine and androstenedione--two "dietary supplements".
Med Lett Drugs Ther. 1998;40(1039):105-6.

44. King DS, Sharp RL, Vukovich MD, Brown GA,
Reifenrath TA, Uhl NL, Parsons KA. Effect of oral
androstenedione on serum testosterone and adaptations to

resistance training in young men: a randomized
controlled trial. JAMA. 1999;281(21):2020-8.

45. Brien AJ, Simon TL. The effects of red blood cell
infusion on 10-km race time. JAMA. 1987,257(20):2761-5.

46. Klein HG. Blood transfusion and athletics. Games
people play. N Engl J Med. 1985;312(13):854-6.

47. Marx JJIM, Vergouwen PCJ. Packed cell volume in
elite athletes [letter]. Lancer. 1993;352:451.



