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ABSTRACT
Drug abuse occurs in all sports and at most levels of competition. Athletic life may lead to drug abuse for a
number of reasons, including for performance enhancement, to self-treat otherwise untreated mental illness, and
to deal with stressors, such as pressure to perform, injuries, physical pain, and retirement from sport. This review
examines the history of doping in athletes, the effects of different classes of substances used for doping, detection
of drug use and treatment of affected athletes. Doping goes back to ancient times, prior to the development of
organized sports. Performance-enhancing drugs have continued to evolve, with “advances” in doping strategies
driven by improved drug testing detection methods and advances in scientific research that can lead to the
discovery and use of substances that may later be banned. Many sports organizations have come to ban the use
of performance-enhancing drugs and have very strict consequences for people caught using them. There is
variable evidence for the performance-enhancing effects and side effects of the various substances that are used
for doping. Drug abuse in athletes should be addressed with preventive measures, education, motivational

interviewing, and, when indicated, pharmacologic interventions.
KEY WORDS: doping; athletes; steroids,; drug abuse; mental illness

INTRODUCTION

PEDs are pharmacologic agents that athletes and nonathlete weightlifters use to enhance performance. The term
doping refers to the use of PEDs in competitive sports. For the purpose of this statement, we define nonathlete
weightlifters as individuals whose goal is to become leaner and more muscular, often simply for personal
appearance, and not to participate in formal sports competitions.! Drug abuse in the athlete population may
involve doping in an effort to gain a competitive advantage. Alternatively, it may involve use of substances such
as alcohol or marijuana without the intent of performance enhancement, since athletes may develop substance use

disorders just as any nonathlete may.?
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Athletes may turn to substances to cope with numerous stressors, including pressure to perform, injuries, physical
pain, and retirement from a life of sport (which happens much earlier than retirement from most other careers).®
Additionally, athletes may be significantly less likely to receive treatment for underlying mental illnesses suchas
depression. Athletes receive comprehensive treatment and rehabilitation for physical injuries, but this may be less
often the case for mental illness, because of their sometimes viewing mental illness as a sign of weakness.*
Untreated mental illness is often associated with substance use, perhaps in an effort to self-treat. Alternatively,

substances of abuse may cause mental illness.®

Since the last decades of the last millennium, it has shown a growing interest for the issue of health. Health
promotion passes through good nutrition and a way of living adequate aimed to achieve the "welfare".%’
Numerous studies have demonstrated the positive effects of playing sport the psychological and social benefits
of playing true sport.®2 Further, numerous studies have demonstrated the positive effects of playing sport on

academic success, in large part because of the positive influence of identity formation and emotional development.
9

There are several categories of PEDs that are currently popular among nonathletic weightlifters and athletes. Lean
mass builders, the most frequently used PEDs, are generally promyogenic (anabolic) drugs that increase muscle
mass or reduce fat mass. By far the most prevalent illicit drugs in this category are AASs, which are the primary
focus of this report. Among non-athlete weightlifters, the use of AASs represents a higher proportion of overall

PED use than that of all other categories of PEDs combined.'%!

DRUGS IN SPORT FOR PERFORMANCE ENHANCING

The use of performance enhancing drugs in the modern Olympics is on record as early as the games of the third
Olympiad, when Thomas Hicks won the marathon after receiving an injection of strychnine in the middle of the
race.!? The first official ban on ‘‘stimulating substances’’ by a sporting organization was introduced by the
International Amateur Athletic Federation in 1928.% Using drugs to cheat in sport is not new, but it is becoming
more effective. In 1976, the East German swimming team won 11 out of 13 Olympic events, and later sued the
government for giving them anabolic steroids.** Yet despite the health risks, and despite the regulating bodies’
attempts to eliminate drugs from sport, the use of illegal substances is widely known to be rife. It hardly raises an

eyebrow now when some famous athlete fails a dope test.**

In 1992, Vicky Rabinowicz interviewed small groups of athletes. She found that Olympic athletes, in general,
believed that most successful athletes were using banned substances.'® Much of the writing on the use of drugs in
sport is focused on this kind of anecdotal evidence. There is very little rigorous, objective evidence because the
athletes are doing something that is taboo, illegal, and sometimes highly dangerous. The anecdotal picture tells
us that our attempts to eliminate drugs
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from sport have failed. In the absence of good evidence, we need an analytical argument to determine what we

should do.'®

PERFORMANCE-ENHANCING EFFECTS OF SUBSTANCES USED BY ATHLETES

There is a research base demonstrating that many doping agents are in fact performance-enhancing. However,
some substances (eg, selective androgen receptor modulators, antiestrogens, and aromatase inhibitors), used in an
effort to enhance performance, have little data to back up their effectiveness for such a purpose. There are many
risks involved with the use of PEDs. Some are immediate and some take longer to appear. All may be associated
with poor academic performance, physical and emotional changes, illness and harm to the body, as well as, in

some cases, the potential for addiction.t’18

AASs are the most commonly used PEDs, with testosterone, boldenone, and trenbolone being the most frequently
detected drugs among illicit PED users in the United States (Figure 4). Although boldenone is a veterinary steroid
not approved for human use, this fact has not diminished its popularity among illicit AAS users. In the small
subgroup of PED users who are elite athletes, WADA most commonly detects testosterone, stanozolol, and
nandrolone, and the highest prevalence of positive tests occur in bodybuilding, power lifting, weightlifting,

boxing, and kickboxing.®

e Anabolic Steroids

Anabolic steroids are the most commonly used of all PEDs. They are synthetic versions of testosterone and are
used to increase muscle mass. Certain steroid precursors are also used, marketed under names such as “andro”
and DHEA (dehydroepiandrosterone). Most are illegal without a prescription, but DHEA can still be purchased
over the counter. Anabolic steroids are what are most often in the news with regard to professional athletes. There
are several side effects associated with use of anabolic steroids. Mood swings, referred to as “roid rage,” are
common. They can also cause acne, headaches, hair loss, nausea, and bloating, and women may notice a
deepening of their voice. There may be joint pain, due to weakening of the tendons, bowel problems, and
depression. In men, there may be decreased sperm count, decreased testicular size, and gynecomastia. In women,
amenorrhea is common. With continued use, anabolic steroids cause

an increased risk of liver and kidney disease, stroke, blood clots, and heart disease, as well as the risks associated

with injection and needle use, if that is the method of administration.8°

e Androgens
Androgens include exogenous testosterone, synthetic androgens (eg, danazol, nandrolone, stanozolol), androgen
precursors (eg, androstenedione, dehydroepiandrosterone), selective androgen receptor modulators, and other
forms of androgen stimulation. The latter categories of substances have been used by athletes in an attempt to
increase endogenous testosterone in a way that may circumvent the ban enforced on natural or synthetic androgens
by WADA.%
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Amounts of testosterone above those normally found in the human body have been shown to increase muscle
strength and mass. For example, a representative randomized, double-blind study involved 43 men being
randomized to four different groups: testosterone enanthate 600 mg once per week with strength training exercise;
placebo with strength training exercise; testosterone enanthate 600 mg once per week with no exercise; and
placebo with no exercise. This was a critical study in demonstrating that administration of testosterone increased
muscle strength and fat-free mass in all recipients, and even moreso in those who exercised.?* A second study
from the same investigators 5 years later further demonstrated a dose—response relationship between testosterone
and strength.?> Another double-blind trial of exogenous testosterone involved 61 males randomized to five
different doses of testosterone enanthate, ranging from 25 mg to 600 mg, along with treatment with a
gonadotropin-releasing hormone agonist to suppress endogenous testosterone secretion. That study demonstrated
findings similar to the previous one, in showing a dose-dependent increase in leg power and leg press strength,

which correlated with serum total testosterone concentrations.?®

e Human Growth Hormone

Human growth hormone (HGH) is used by physicians to treat medical problems, but it is also used illegally as a
PED. It mimics the effects of anabolic steroids by increasing muscle mass. When used without medical
supervision, it is not without side effects. These include joint pain, muscle pain and weakness, fluid retention,
hyperlipidemia, and the development of carpal tunnel syndrome. With long term use, there is a risk for
development of diabetes, abnormal organ growth,

hardening of the arteries, hypertension, and acromegaly.?* One of the more serious problems associated with HGH
is that, despite being illegal to use for performance enhancement, it is still readily available and rather easy to

obtain online.?

e Diuretics
These substances act on the kidneys in various ways to increase urine output. Many are available by prescription
only, but when used for performance enhancement, they are usually obtained over the counter. Two common uses
are to decrease weight in order to compete in a different weight class or to dilute a urine sample and mask the
presence of anabolic steroids. When used without medical supervision, side effects may include dizziness,

dehydration, and hypotension.*®

e Amphetamines/Stimulants
This is a broad category, including medications such as those used to treat attention deficit disorder and cough
medicine such as dextromethorphan (DXM). Stimulants are generally used to increase energy and alertness,
increase blood flow to muscles, and fight fatigue, and they were the second most commonly used PED in 2012.Y
Side effects include abnormal heart rhythm, palpitations, tremors, and insomnia. DXM is readily available over
the counter and can have serious side effects, depending on the amount used. Side effects include confusion,

dizziness, double or blurred vision, rapid heartbeat, loss of motor control, and hallucinations. Because of other
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ingredients it contains, like acetaminophen, when taken in large amounts, there is risk of liver damage. Caffeine
and energy drinks are included in the category of stimulants as well. The risks of taking a non prescribed
medication seem obvious, but the risks associated with energy drinks are often overlooked. However, even energy
drinks can be abused.? Not only are they consumed in large quantities, but some may contain substances that are
banned by various sports agencies. The content and purity is not always known. Nor do we know the long-term
effect of a large amount of energy drink consumption on the developing brain of an adolescent. The potential
harmful effects of energy drinks are so great that the American Academy of Pediatrics (AAP) issued a position
statement recommending that adolescents abstain from them completely.?® Energy drinks contain varying
amounts of caffeine, guarana, taurine, glucuronolactone, and ginseng, among other substances that have little or
no nutritional value, and may possibly present a health risk. They have not been thoroughly evaluated by the Food
and Drug Administration for purity, safety, and how they interact with other substances.?’ In 2011, energy drinks
had the largest share of the beverage market, with sales totaling over $9 billion, with adolescents and young adults
accounting for $2.3 billion of those sales.?

METHODS TO INCREASE OXYGEN TRANSPORT

Substances athletes use to increase oxygen transport include blood transfusions, erythropoiesis-stimulating agents
such as recombinant human erythropoietin and darbepoetin alfa, hypoxia mimetics that stimulate endogenous
erythropoietin production such as desferrioxamine and cobalt, and artificial oxygen carriers.?® Transfusions and
erythropoiesis-stimulating agents have been shown to increase aerobic power and physical exercise tolerance.

However, the ergogenic effects of the other agents are debatable.?

OTHER RECREATIONAL DRUGS

Other recreational drugs that may be used in an attempt to enhance performance include alcohol, cannabinoids,
narcotics, and nicotine.>® WADA does not currently ban nicotine but bans cannabinoids and narcotics. Alcohol is
banned in six sports during competition only. All of these substances may be used by athletes to reduce anxiety,
which may be a form of performance enhancement, but we found little research looking at actual performance
enhancement from these agents. Narcotics are used to decrease pain while practicing or playing. Nicotine may

enhance weight loss and improve attention.3!

THE SPIRIT OF SPORT

So is cheating here to stay? Drugs are against the rules. But we define the rules of sport. If we made drugs legal
and freely available, there would be no cheating. The World Anti-Doping Agency code declares a drug illegal if
it is performance enhancing, if it is a health risk, or if it violates the **spirit of sport’*.32 They define this spirit as
follows. The spirit of sport is the celebration of the human spirit, body, and mind, and is characterised by the
following values: ethics, fair play and honesty, health, excellence in performance, character and education, fun
and joy, teamwork, dedication and commitment, respect for rules and laws, respect for self and other participants,

courage, community and solidarity.>® Human sport is different from sports involving other animals, such as horse
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or dog racing. Humans are not horses or dogs. We make choices and exercise our own judgment. We choose what
kind of training to use and how to run our race. We can display courage, determination, and wisdom. We are not
flogged by a jockey on our back but drive ourselves. It is this judgment that competitors exercise when they
choose diet, training, and whether to take drugs. We can choose what kind of competitor to be, not just through
training, but through biological manipulation. Human sport is different from animal sport because it is creative.
Far from being against the spirit of sport, biological manipulation embodies the human spirit—the capacity to

improve ourselves on the basis of reason and judgment. When we exercise our reason, we do what only humans
dO 34,35

NONDRUG PERFORMANCE-ENHANCING MEASURES

Gene doping is a concerning potential method of nondrug performance enhancement and is banned by WADA.
The potential to directly affect strength and endurance through gene manipulation has been demonstrated in
laboratory mice, but no human athletes thus far have been found to be using this method.*® Additionally, athletes
may legally attempt to improve physical performance in a number of nondrug ways. These have varying degrees
of research into their effectiveness and safety, and include hypoxia induction techniques.®’ For example, athletes
may train at high altitudes, which can result in erythrocytosis. Some studies suggest that a high—low method of
sleeping at high altitude followed by training at low altitude is a better training strategy than training or sleeping
at either high or low altitudes alone.3® Some athletes have tried sleeping at simulated high altitude by using low

oxygen tents. Athletes may also make dietary changes to try to increase hemoglobin levels.**°

ASSOCIATION OF PED USE WITH OTHER HIGH-RISK BEHAVIORS

Athletes and nonathlete weightlifters that use PEDs often engage in other high-risk health behaviors. In addition
to the risks associated with concomitant use of other drugs such as alcohol and opiates with AASs,* users of high
doses of AAS may be more susceptible to rage, antisocial and violent behaviors, and suicidality. Sharing of
needles and other paraphernalia and unprotected sex may increase the risk of infections such as hepatitis and
HIV.* The use of PEDs, especially in conjunction with analgesics or stimulants, may allow athletes to engage in

extremely high-intensity exercise, increasing the risk of musculoskeletal injuries.*?

DETECTION

Given the mounting evidence of adverse effects related to PED use, there is strong justification for the need to
improve methods for detecting illicit PED use and eliminating abuse by both athletes and nonathletes, despite
occasional arguments by some authors that PEDs be explicitly allowed in athletic competitions.***> Some of the
adverse effects seen in patients who use AASs may include infertility, gynecomastia, sexual dysfunction, hair
loss, acne, muscular appearance, and testicular atrophy. Some indicators that might suggest AAS use are increased
hemoglobin and hematocrit; suppressed LH, FSH, and testosterone levels; low high-density lipoprotein
cholesterol, and low sperm density. Mass spectrometry- based tests (available in many commercial laboratories)

can detect AASs in urine. Testosterone abuse is more difficult to detect, but high testosterone, in association with
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suppressed LH and FSH levels, should raise suspicion of testosterone abuse. A T/E ratio of more than 4 can
confirm testosterone abuse, although it is rarely necessary to check testosterone levels in the clinical setting. Often

direct questioning will result in an admission by a patient that he or she is using AASs.*

In 1982, Donike and coworkers* first reported a method for detecting testosterone abuse. They based their method
on the fact that exogenously administered testosterone is predominantly excreted in the urine as the glucuronide
conjugate. By determining the T/E ratio, they eliminated the influence of urine density variations. Genetic
differences in testosterone metabolism can alter the T/E ratio and result in a false-negative test.*® A test based on
gas chromatography/combustion/isotope ratio mass spectrometry can detect the difference in 13C/12C ratios
(CIRs) in endogenous and exogenous testosterone.*

Two tests have been developed for the detection of rhGH: a direct method that measures variants of GH produced
by the pituitary gland®® and a biomarkers method based on the GH-induced release of IGF-1 and the N-terminal
propeptide of procollagen type Il (P-111-NP).>! In the variants or isoforms test, one immunoassay detects
primarily pituitary isoforms of GH including the 22-kDa isoform, oligomers of the 22-kDa isoform, and some
other isoforms. The second immunoassay primarily detects the monomeric 22-kDa GH found in rhGH
preparations.>? When a subject receives GH, it increases the concentration measured by the second assay and
suppresses the pituitary forms, decreasing the concentration. The result is a dramatic increase in the ratio of the 2
assays (recombinant/ pituitary).>?

TREATMENT OF AFFECTED ATHLETES, INCLUDING COUNSELING AND PSYCHIATRIC SUPPORT

The first level of addressing the problem of drug abuse by athletes is prevention.® Drug screening is used in
higher-level athletics both to deter athletes from using drugs and to punish and offer opportunities for
rehabilitation to those who are found to have done so. Didactic education is another method aimed at prevention. >
On the one hand, some authors and clinicians feel that among the most effective preventive strategies for drug
abuse in sports is frequent, accurate, very closely observed, truly random urine drug testing.3%>* However, some
view drug testing as ineffective at preventing use of PEDs.>® The argument for the latter is that these interventions
target doping behavior rather than athlete attitudes. Athletes ultimately focus on their performance, and thus may
view doping as rational behavior.>* Moreover, knowledge of the potentially dangerous consequences from doping
imparted via didactic education does not necessarily dissuade athletes. For example, in 1997, Bamberger and
Yaeger surveyed 198 Olympic athletes. When asked if they would use PEDs under the hypothetical conditions of
knowing they would not be caught and knowing their use would result in victory, 195 of 198 responded “yes”.
Moreover, if the caveat was added that they would die within 5 years, 61% of the athletes still said they would

use them.®®

There is little research available to guide counseling and psychiatric approaches to treatment of athletes who abuse

drugs.>® However, motivational interviewing approaches have been suggested for athletes with drug abuse or
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doping problems, since athletes may often present in the precontemplation stage of change.*® Important elements

of motivational interviewing include:>®

= Clinician empathy

= Developing discrepancies between where the athlete wants to go in life after sport and the impact that
continued use of the substance might have on those goals. During this process, the provider helps athletes
to clarify conflict among their values, motives, interest, and behaviors.

= Rolling with resistance. When resistance inevitably occurs, providers should avoid arguing with athletes,
as that can exacerbate resistance to change. The provider may “agree to disagree” on certain points with
some athletes. Providers may propose or “wonder about” certain alternative viewpoints or actions, but
they do not impose or insist upon them.

= Encouragement of self-efficacy. Athletes may need to shift their viewpoint from one of being willing to
do whatever it takes to win, to acknowledging that they would use PEDs only if ultimately incapable of
succeeding without them (with the hope that athletes will never get to that point).

If an athlete is physically dependent on a drug, then additional strategies may be needed. These may include
pharmacologic interventions such as naltrexone, acamprosate, or disulfiram for alcohol dependence, or
buprenorphine for opiate dependence.®® Additionally, providers should assess for comorbid mental illness, since
co-occurrence of physical dependence and mental illness is commonplace. Any underlying mental illness should
be treated. A recent review paper on the epidemiology of mental illness in athletes noted that some mental illnesses
such as depression are probably as common in athletes as nonathletes.>” Twelve-step facilitation, cognitive
behavioral therapy, and network therapy are also approaches that may be helpful for athletes who are abusing

drugs, although studies are preliminary.30-°8

TAKING ACTION AGAINST PED USE

Before you can take action against a problem, you must first know how to recognize it. Anyone who works with
adolescents, particularly those involved with sports, should know the signs of PED use.®® First, look for changes
in school performance. Use of PED generally causes grades to drop, as preoccupation with body image and
athletic performance increases. Second, look for personality changes, such as mood swings that go beyond those
of a normal teenager. Sometimes there is aggression, anger, and frequent loss of temper. There may be problems
getting along with friends and family and a tendency to isolate. Watch for a change in how the teen spends his or
her time. Often, they suddenly spend all of their time at the gym, obsessed with working out and preoccupied

with body image.*®

The school nurse is in the ideal position to observe for any of the physical, social, and emotional changes
previously mentioned. Besides observation, the school nurse can play a vital role in educating students about the

dangers of PED use. Education can be carried out on a one-to-one basis, or in groups, and is best coordinated with
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athletic coaching staff. Educating against the use of performance enhancers may also open the door to a discussion
about other illicit drugs. The latter is a very important aspect of adolescent health teaching and substance abuse

prevention.®

CONCLUSION

Welfare of the athlete must be our primary concern. If a drug does not expose an athlete to excessive risk, we
should allow it even if it enhances performance. We have two choices: to vainly try to turn the clock back, or to
rethink who we are and what sport is, and to make a new 21st century Olympics. Not a super-Olympics but a
more human Olympics. Our crusade against drugs in sport has failed. Rather than fearing drugs in sport, we
should embrace them.

In 1998, the president of the International Olympic Committee, Juan- Antonio Samaranch, suggested that athletes
be allowed to use non-harmful performance enhancing drugs.44 This view makes sense only if, by not using
drugs, we are assured that athletes are not being harmed. Performance enhancement is not against the spirit of
sport; it is the spirit of sport. To choose to be better is to be human. Athletes should be the given this choice. Their
welfare should be paramount. But taking drugs is not necessarily cheating. The legalisation of drugs in sport may

be fairer and safer.

REFERENCES

PopeHGJr,KanayamaG,HudsonJl.Riskfactorsforillicit anabolic-androgenic steroid use in-male weightlifters: a
cross-sectional cohort study. Biol Psychiatry. 2012;71: 254-261.
ParkinsonAB,EvansNA.Anabolicandrogenicsteroids:a survey of 500 users.-Med Sci Sports Exerc. 2006;38(4):
644-651.

Bhasin S, Calof OM, Storer TW, Lee ML, Mazer NA, Jasuja R, Montori VM, Gao W, Dalton JT. Drug insight:
Testosterone and selective androgen receptor modulators asanabolictherapiesforchronicillnessandaging.NatClin
Pract Endocrinol Metab. 2006;2(3):146-159.

BrennanBP, KanayamaG, HudsonJl, PopeHGJr. Humangrowth hormone abuse in male weight lifters.
AmJAddict. 2011;20(1):9-13.

Ip EJ, Barnett MJ, Tenerowicz MJ, Perry PJ. Weightlifting’sriskynewtrend:acaseseriesof4 linsulinusers.Curr
Sports Med Rep. 2012;11(4):176-179
. Ayotte, C. (2009). Handb Exp Pharmacol, 195, 77-98.
. Azzazy, H.M. (2009). Handb Exp Pharmacol, 195, 486-512.

Raiola, G., Tafuri, D., Paloma, F.G. & Lipoma, M. (2015) Case study on mental health and physical activity,
Sport Science, 8(2), 94-97.

Pizzuto, F., Rago, V., Bailey, R., Tafuri, D. & Raiola G. (2016). The importance of foot strike patterns in running:

A literature review, Sport Science, 1(S1).

IJCRT2011283 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | 2470


http://www.ijcrt.org/

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

www.ijcrt.org © 2020 IJCRT | Volume 8, Issue 11 November 2020 | ISSN: 2320-2882

. Narayanan R, Mohler ML, Bohl CE, Miller DD, Dalton JT. Selective androgen receptor modulators in preclinical

and clinical development. Nucl Recept Signal. 2008;6: e010.

Narayanan R, Coss CC, Yepuru M, Kearbey JD, Miller DD, DaltonJT. Steroidal androgens and non-steroidal,
tissue-selective androgen receptor modulator, S-22, regulate androgen receptor function through distinct
genomic and non genomic signaling pathways. Mol Endocrinol. 2008; 22(11):2448-2465.

Halliwell B, Gutteridge JMC. Free radicals in biology and medicine. Oxford, New York: Oxford Science
Publications, Oxford University Press, 2001.

Gokturk E, Turgut A, Baycu C, et al. Oxygen free radicals impair fracture healing in rats. Acta Orthop Scand
2005;66:473-5.

Kamata H, Hirata H. Redox regulation of cellular signalling. Cell Signal 2001;11:1-14.

Morel Y, Barouki R. Repression of gene expression by oxidative stress. Biochem J 2008;342:481-96.

Wang MX, Wei A, Yuan J, et al. Antioxidant enzyme peroxiredoxin 5 is upregulated in degenerative human
tendon. Biochem Biophys Res Commun 2001;284:667—73.

American Medical Association. (2004). Hormone abuse by adolescents. Retrieved from http:// www.ama-
assn.org/resources/doc/csaph/ x-pub/a03csa9

Centers for Disease Control and Prevention. Youth Risk Behavior Surveillance - United States, 2011. MMWR,
2012; 61(4): 17-23.

Fernandez MM, Hosey RG. Performance-enhancing drugs snare nonathletes, too. J Fam Pract. 2009;58:16-23.
Uvacsek M, Nepusz T, Naughton DP, Mazanov J, Ranky MZ, Petroczi A. Self-admitted behavior and perceived
use of performance-enhancing vs psychoactive drugs among competitive athletes. Scand J Med Sci Sports.
2011;21:224-234.

Bhasin S, Storer TW, Berman N, et al. The effects of supraphysiologic doses of testosterone on muscle size and
strength in normal men. N Engl J Med. 2006;335:1-7.

Bhasin S, Woodhouse L, Casaburi R, et al. Testosterone dose-response relationships in healthy young men. Am
J Physiol Endocrinol Metab. 2001;281:E1172-E1181.

Storer TW, Magliano L, Woodhouse L, et al. Testosterone dosedependently increases maximal voluntary
strength and leg power, but does not affect fatigability or specific tension. J Clin Endocrinol Metab.
2003;88:1478-1485

Brennan, B., Kanayama, G., Hudson, J. I., & Pope, H. G. (2011). Human growth hormone abuse in male
weightlifters. The American Journal on Addictions, 20(1), 9-13.

Green GA, Uryasz FD, Petr TA, et al. NCAA study of substance abuse habits of college student-athletes. Clin J
Sports Med. 2001;11:51-56.

Seifert, S., Schaechter, J. L., Hershorin, E. R., & Lipschultz, S. E. (2011). Health effects of energy drinks on
children, adolescents, and young adults. Pediatrics, 127, 511-528. Retrieved from
http://pediatrics.aappublications.org/ content/127/3/511.full.html

IJCRT2011283 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | 2471


http://www.ijcrt.org/

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

www.ijcrt.org © 2020 IJCRT | Volume 8, Issue 11 November 2020 | ISSN: 2320-2882

Blankson, K., Thompson, A., Ahrendt, D., & Patrick, V. (2013). Energy drinks: What teenagers (and their
doctors) should know. Pediatrics in Review, 34(2), 88-93.

Rath, M. (2012). Energy drinks: What is all the hype? The dangers of energy drink consumption. Journal of the
American Academy of Nurse Practitioners, 24, 70-76.

Elliott S. Erythropoiesis-stimulating agents and other methods to enhance oxygen transport. Br J Pharmacol.
2008;154:529-541.

Morse ED. Substance use in athletes. In: Baron DA, Reardon CL, Baron SH, editors. Clinical Sports Psychiatry:
An International Perspective. Oxford, UK: Wiley; 2013.

Bailey JA, Averbuch RN, Gold MS. Cosmetic psychiatry: from Viagra to MPH. Directions in Psychiatry.
2009;29:1-13.

WADA. World Anti-Doping Code, Montreal. World Anti-Doping Agency, 2003:16.

WADA. World Anti-Doping Code, Montreal. World Anti-Doping Agency, 2003:3.

Haugen KK. The performance-enhancing drug game. Journal of Sports Economics 2004;5:67-87.

Hartgens F, Kuipers H. Effects of androgenicanabolic steroids in athletes. Sports Med 2004;34:513-54.

Baron DA, Reardon CL, Baron SH. Doping in sport. In: Baron DA, Reardon CL, Baron SH, editors. Clinical
Sports Psychiatry: An International Perspective. Oxford, UK: Wiley; 2013.

Schmitt L, Millet G, Robach P, et al. Influence of “living high-training low” on aerobic performance and
economy of work in elite athletes. Eur J Appl Physiol. 2006;97:627-636.

Vardy J, Judge K. Can knowledge protect against acute mountain sickness? J Public Health. 2005;27:366—-370.
Suedekum NA, Dieff R. Iron and the athlete. Curr Sports Med Rep. 2005;4:199-202.

Maughan RJ, Shirreffs SM. Nutrition for sports performance: issues and opportunities. Proc Nutr Soc.
2012;71:112-1109.

Kanayama G, Pope HG Jr. lllicit use of androgens and other hormones: recent advances. Curr Opin Endocrinol
Diabetes Obes. 2012;19(3):211-219

Midgley SJ, Heather N, Best D, Henderson D, McCarthy S,DaviesJB.Risk behaviours for HIV and hepatitis
infection among anabolic androgenic steroid users. AIDS Care. 2000;12(2):163-170.

Larance B, Degenhardt L, Copeland J, Dillon P. Injecting risk behavior and related harm among men who use
performance —and image —enhancing drugs. Drug Alcohol Rev. 2008;27(6):679-686.

WiesingU. Should performance-enhancing drugs in sport belegalized under medical supervision? Sports
Med.2011; 41(2):167-176.

Shuster S, Devine JW. The banning of sportsmen and women who fail drug tests is unjustifiable. J R Coll
Physicians Edinb. 2013;43(1):39-43.

Savulescu J, Foddy B, Clayton M. Why we should allow performance enhancing drugs in sport. Br J Sports Med.
2004;38(6):666—670.

Donike M, Barwald KR, Klostermann K, Schanzer W, Zimmermann J. The detection of exogenous testosterone.

In:LiesenH,RostR,eds.Sport:LeistungGesundheit.Cologne, Germany: Deutscher Arzte; 2002;293-298.
IJCRT2011283 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | 2472



http://www.ijcrt.org/

www.ijcrt.org © 2020 IJCRT | Volume 8, Issue 11 November 2020 | ISSN: 2320-2882

48. ChenEY, LiaoYC, SmithDH, Barrera-SaldafiaHA, Gelinas RE, Seeburg PH. The human growth hormone locus:
nucleotide sequence, biology, and evolution. Genomics. 2009;4(4):479-497

49. Becchi M, Aguilera R, Farizon Y, Flament MM, Casabianca H, James P. Gas
chromatography/combustion/isotope-ratio mass spectrometry analysis of urinary steroids to detect misuse of
testosterone in sport. Rapid Communications in Mass Spectrometry. 2004;8(4):304-308

50. Bidlingmaier M, Suhr J, Ernst A, et al. High-sensitivity chemiluminescence immunoassays for detection of
growth hormone doping in sports. Clin Chem. 2009;55(3):445- 453.

51. WallaceJD, CuneoRC, BidlingmaierM, etal. Changes in non-22-kilodalton (kDa) isoforms of growth hormone
(GH)after administration of 22- k Dare combinant human GH in trained adult males. J Clin Endocrinol
Metab.2001; 86(4):1731-1737.

52. Erotokritou-Mulligan I, Guha N, Stow M, et al. The development of decision limits for the implementation of
the GH-2000 detection methodology using current commercial insulin-like growth factor-1 and amino-terminal
propeptide of type 111 collagen assays. Growth Horml GFRes. 2012;22(2):53-58.

53. Morse ED. Sports psychiatrists working in college athletic departments. In: Baron DA, Reardon CL, Baron SH,
editors. Clinical Sports Psychiatry: An International Perspective. Chichester, UK: Wiley; 2013.

54. Harcourt PR, Unglik H, Cook JL. A strategy to reduce illicit drug use is effective in elite Australian football. Br
J Sports Med. 2012;46: 943-945.

55. Johnson MB, Sacks DN, Edmonds WA. Counseling athletes who use performance-enhancing drugs: a new
conceptual framework linked to clinical practice. J Soc Behav Health Sci. 2010;4:1-29.

56. Bamberger M, Yaeger D. Over the edge. Sports Illustrated. April 14, 1997. Available from;
http://sportsillustrated.cnn.com/vault/article/magazine/MAG1009868/index.htm.Accessed June 17, 2014.

57. Reardon CL, Factor RM. A systematic review of diagnosis and medical treatment of mental illness in athletes.
Sports Med. 2010;40:961-980.

58. Reardon CL, Factor RM. A systematic review of diagnosis and medical treatment of mental illness in athletes.
Sports Med. 2010;40:961-980.

59. Morente-Sanchez, J., Zabala, M. (2013). Doping in sport: a review of elite athletes' attitudes, beliefs, and
knowledge. Sports Med, 43(6), 395-411.

60. Wiesing, U. (2011). Should performance-enhancing drugs in sport be legalized under medical supervision?
Sports Med, 41(2), 167-76.

IJCRT2011283 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | 2473


http://www.ijcrt.org/

