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Abstract 

Consumption of supplements and the use/abuse of drugs to support athletic performance is increasingly 
growing. The aim of this paper is to approach the phenomenon by providing a tool to develop critical 
awareness of these problems. By reviewing scientific articles, we collected information on the use of licit 
and illicit substances among professional and non-professional athletes, showing a widespread scenario 
also based on false myths. The use of supplements, drugs and doping substances represents a complex and 
still debated issue, that deserves greater consideration among both sportsmen and health operators. A more 
critical and informed approach to these topics can support empowerment and a conscious use of drugs by 
respecting eating habits, own health and healthy lifestyles.

Introduction

Physical exercise and a balanced diet 
play a major role in the commitment for 
a state of well-being. Sport represents 
an important instrument for gaining and 
maintaining health (1, 2). Training programs 
can allow the athletes to have improve their 
body performance and so obtain better 
results whilst respecting their physical 
characteristics and limits (3, 4). However, 
some athletes seek to obtain greater 
advantages quicker and with less effort 
using illegal substances and/or misuse of 

legal drugs, with the aim of enhancing their 
performance (3-9). The true meaning of 
sport is a fair physical activity in which the 
competitors strive for victory with all their 
might. Such illegal and unsporting behavior 
is unhealthy and thus counterproductive. 
There is no epidemiological data about 
the doping phenomenon (10). The relevant 
data come from antidoping controls in 
professional sport and from the requisition of 
doping substances by supervisory authorities 
in amateur challenges. It is impossible 
to give an adequate evaluation of this 
problem due to the difficulties in full scale 
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checks and the legal implications. The use 
and misuse of substances is common in 
nonprofessional athletes. They use legal 
substances like dietary supplements and 
over-the-counter drugs (11, 12). This article 
focused on scientific reviews about doping, 
dietary supplements and drugs in the sports 
community, offering some ideas for further 
hints and giving some advices on facing 
illegal behaviors and promoting physical 
health in sport.

Dietary supplements

Nowadays dietary supplements are widely 
used in the modern society. As established 
by the European directive 2002/46/CE, 
dietary supplements are no substitute for 
a balanced diet and they do not have any 
therapeutic properties. The product labels 
and advertising cannot claim or suggest 
having healing properties to deceive the 
consumers. Dietary supplements are useful 
in the case of nutrient deficiencies or very 
strict diets. The use of dietary supplements 
is often considered necessary in professional 
sport about physical improvement. Dietary 
supplements are advertised everywhere: in 
drug stores, pharmacies, gyms, magazines, 
on the radio, television and above all on 
the internet. Buying supplements is very 
easy: they are sold without the need of a 
medical prescription. People frequently take 
supplements without thinking about possible 
side-effects mainly because they are said 
to be substances which improve physical 
condition (11, 12). This is the reason for their 
widespread use amongst athletes at all levels 
of sports, reflecting the prevalence of use in 
society. Most people take supplements for the 
following reasons: to satisfy micronutrient 
deficiencies, increase muscle mass, replace 
mineral loss, reduce physical strain and 
improving body condition (12-19). Athletes 
often introduce supplements in the belief 
that they enhance sport performance. The 

use of these substances does not lead to 
real benefits, but they can be damaging. 
A deeper knowledge of these products 
is fundamental to avoid a misuse and 
understand what is classed as a supplement. 
Indeed, there is no single definition but is 
generally acknowledged that these products 
completement a healthy diet and they are 
used by people to add some elements to 
their food intake. The US Congress, for 
example, in defining the 1994 Dietary 
Supplements Health and Education Act 
(DSHEA), described a dietary supplement 
as: “... a product, other than tobacco, which 
is used in combination with a healthy diet 
and contains one or more of the following 
dietary ingredients: a vitamin, mineral, herb 
or other botanical, an amino acid, a dietary 
substance for human use to supplement the 
diet by increasing the total daily intake, or a 
concentrate, metabolite, constituent, extract, 
or combination of these ingredients” (Office 
of Dietary Supplements, National Institutes 
of Health, 1994). The Italian law 21st May 
2004, n. 169 defines the dietary supplements 
as food products to create a balanced diet 

(20). They provide a source of nutritive 
substances such as vitamins, minerals and 
other substances which have a nutritive or 
physiological effect: amino-acids, essential 
fatty acids, fiber and vegetable extracts, 
both mono-compound and multi-compound. 
There are different types of supplements 
to satisfy all the various needs and they 
can be obtained in different forms: pills, 
bars, soluble powders, drinks. Supplements 
contain the same nutritional molecules which 
can be found in food. There is the general 
belief that the principle nutrients enjoy better 
absorption through dietary supplements. 
However, the digestive system may not be 
prepared to receive a fast-available amount 
of nutritional substances. The body can react 
in different ways: an excess of vitamins may 
lead to hypervitaminosis or a huge amount 
of minerals can cause electrolytic imbalance. 
The best way to get the necessary nutritional 



550 G. Savino et al.

substances is through eating. Food has no 
superficial element: everything is useful for 
our health (such as the consistency, taste, 
color or smell). Dietary supplements are far 
removed from the concept of natural eating 
and do not have the said characteristics to 
make food irreplaceable. It is undeniable 
that a glass of orange juice is more tasty and 
delightful than a pill or a protein shake. When 
considering proteins, there is a widespread 
belief among body builders that a high-protein 
diet, further supplemented with purified 
proteins, supports the development of muscle 
mass. However, protein overload can cause 
significant damage to the liver and kidneys 
in all individuals (11). It is important to 
consider that the circular dated 7th June 1999, 
No. 8, by the Ministry of Health (GU 135 of 
11/6/1999) “Guidelines on food adapted to 
intense muscular activity especially for that 
in sportsmen” recommends a daily intake 
of protein (diet plus any supplements) not 
exceeding 1.5 g /kg of body weight. In the 
non-European states, the production and sale 
of dietary supplements is not so stringent. It 
is very common to find illegal substances in 
dietary supplements that have been produced 
in Eastern countries. Athletes naively 
take supplements bought over the internet 
without considering the possibility of doping 
substance contamination, endangering not 
only their sporting career but also their health. 
Athletes take supplements for many reasons: 
to correct or prevent nutrient deficiencies 
that may impair health or performance, for 
convenient provision of energy and nutrients 
around an exercise session, to achieve a 
specific and direct performance benefit 
in a competition, to gain a performance 
improvement indirectly accrued from doing 
more effective training, better recovery from 
training sessions, optimizing mass and body 
composition, or reducing risks of injury and 
illness, for financial gain (sponsorship) or 
because products are provided free of charge, 
as a “just in case” insurance policy, because 
they know or believe that other competitors are 

using the supplements (18). The consumption 
of dietary supplements is widespread 
both in professional athletes and in sport 
amateurs. As shown in the Table 1: this data 
is taken from Ministry of Health, Reporting 
System Doping Antidoping 2017 referring 
to official antidoping controls in qualified 
athletes (10). In Italy, the Ministry of Health 
together with a supervisory committee, do 
antidoping controls in nonprofessional sports 
competitions. The committee compiles 
reports from doping data obtained through 
interviews and questionnaires carried out 
during the controls. The analysis of this 
data shows an increasing use of dietary 
supplements and over-the-counter drugs both 
in amateur and professional athletes.

The Table 1 shows the distribution of 
athletes testing positive in doping controls 
according to the declaration of assumption 
of pharmaceutical and/or health products. 
It is interesting to note that among the 30 
athletes who resulted positive for doping 
controls carried out by the SVD (Vigilance 
Service Doping) in 2017, 86.7% declared the 
intake of one or more substances not banned 
for doping compared to 13.3% who declared 
to not having taken any substance. This 
percentage is higher than that found in the 
total sample of athletes subjected to doping 
controls by SVD (72.8%). Amateur athletes 
take supplements for the same reasons as 
other sports colleagues. It is essential to 
separate what is an intense sport activity 
(cycling competitions, marathons, swimming 
competitions) from moderate physical exercise 
(walking, aerobics, gymnastics, going to the 

Table 1 - Data showed in the doping-antidoping Report-
ing System Ministero della Salute 2017 (10).

Athletes
Total Male Female

N % N % N %

Intake 26 86,7 22 84,6 4 100

No Intake 4 13,3 4 15,4 0 0

Total 30 100 26 100 4 100
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gym 2-3 times a week). Only in intense sports 
do you find a real need to recharge energy 
levels and recoup micronutrients lost during 
the physical activity. Even in this case the 
use of dietary supplements is not necessary: 
a complete and healthy diet is enough to 
guarantee a general state of wellness. In 
addition to this, high-level athletes are 
followed by qualified professionals like sport 
physicians, nutritionist, physical trainers etc. 
After a more in-depth analysis of the athlete’s 
health and the body composition: salts, 
minerals, vitamins, and energy intake the 
sport physician could suggest the assumption 
of supplements. In short, athletes even at 
high levels, have the same nutritional needs 
required by the healthy individuals who are 
not engaged at a competitive level, except 
for the energy demands. The basal metabolic 
rate of the sportsman is slightly increased 
for the greater development of muscle mass. 
In sportsman’s diet neither special foods 
nor special supplements are necessary. The 
reasons why dietary supplements are often 
suggested may differ; there are some kinds 
of sports in which is very difficult to follow a 
diet program: for example in motor racing and 
marathons it is very hard to supply the loss of 
micronutrients through eating simply because 
the digestive process is not helped (car racers 
have to stay for long periods seated, while 
runners are always upright). In these cases, 
dietary supplements can avoid an excess 
burden on the stomach and can give some 
valuable benefits. Another reason may be the 
physical demands of the individual athlete: if 
the athlete’s body has a physiological increase 
in nutrient demands (for example due to a 
high protein turnover), it could be beneficial 
to consider a supplement intake. 

The Australian Institute of Sports (AIS) 
classified supplements into 4 groups (ABCD 
classification) helping the professional 
athletes and the non-professional athletes in 
identifying the possible use of these substances 
(9). This study divides supplements into 4 
groups by considering different parameters: 

characteristics of the supplements, safety, 
uses, scientific evidence. The classification 
starts from group A, which is composed of 
safety compounds (sport foods) and ends 
with group D, in which there are banned or 
high-risk of contamination substances that 
can lead to testing positive for doping (e.g. 
stimulants such as ephedrine, sibutramine, 
strychnine, prohormones and hormones 
boosters). This study gives a scientific view 
of the variety of supplements available and 
can be a useful tool in awareness and use 
of these products (9). The assumption of 
dietary supplements must be well analyzed 
and never underestimated because they are 
not harmless candies. In writing this article 
we have merged different scientific resources 
such as systematic reviews, meta-analysis 
on the topic of dietary supplements with 
the aim of analyzing these interesting issues 
from different points of view. The scientific 
community agree with the importance of 
greater knowledge of the subject and a 
deeper analysis of the social phenomenon. 
Moreover, the Evidence Based Medicine 
warns sportsmen and all the society against 
deception and scientifically unreliable 
advertising, whilst it encourages a balanced 
and varied diet together with a healthy 
sporting activity, at all levels (3-6).

Drugs, off-label use

There are also cases of misuse of 
substances which are not identified as 
doping because they are drugs not prohibited 
by the sport authorities. Off-label refers to 
the use of an authorized pharmaceutical 
product outside the terms of its marketing 
authorization; therefore, not in accordance 
with the information in the Summary of 
Product Characteristics. Off-label occurs 
when a medicine is used for a therapeutic 
indication other than that approved by a 
regulatory authority, or in a different dosage, 
frequency, method of administration, or used 
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in a group of patients for which it has not 
been authorized. The off-label use is very 
common among athletes and it has not any 
therapeutic aim but only the possibility of 
improving performance. In Italy, in medical 
practice “Off-label use of medicinal products 
is possible according to national Law n. 94/98 
(the so-called Di Bella law), related to off-
label use of authorized medicinal products 
under the personal responsibility of the 
prescribing physician and 648/96 national 
Law, when there are some therapeutic 
areas with an unmet medical need and 
when companies do not want to perform 
clinical trials for a given indication. Off-
label use requires the support of phase II 
completed study” (21). The off-label use is 
not forbidden but it is considered potentially 
harmful (22). Sometimes the use of drugs 
arises from a misunderstanding between 
the meaning of therapy and prevention. The 
use of drugs is useful and necessary only in 
case of sickness and disease, after careful 
evaluation of the body condition. However, 
there is the mistaken idea amongst athletes 
that some kinds of drugs, although they 
are not considered as doping, can improve 
the physical performance. Eguale et al. in 
“Association of Off-Label Drug Use and 
Adverse drug events in an adult population” 
supports that as follows (23). Off-label use 
of prescription drugs is associated with 
adverse drug events (23). Caution should be 
exercised in prescribing drugs for off-label 
uses that lack strong scientific evidence. 
Future electronic health records should be 
designed to enable postmarked surveillance of 
treatment indications and treatment outcomes 
to monitor the safety of on- and off-label uses 
of drugs. Every drug has a therapeutic effect 
but can also have its side effects5: using drugs 
when no disease symptoms are present can be 
harmful. Side effects may occur which can 
cause serious damage to the body. Every drug 
has to be prescribed by a medical doctor, who 
analyses each case and decides if the therapy 
requires said medication or not. In the world 

of sport, athletes must be in peak condition 
in order to be declared fit for competition. 
This means they are in a state of wellness and 
their health is kept strictly under control. The 
sport itself can reduce the use of medicines 
because the muscle activity and the aerobic 
exercise produce health benefits. There is no 
reason for sportsmen to use drugs. There are 
a lot of products called “over the counter” 
medicines which are sold without any 
medical prescription (8). This does not mean, 
however, that these products are not harmful 
and do not have side effects. The misuse of 
these substances, having no real reason for 
their use or without considering the possible 
consequences, may lead to serious damage 
to one’s health. Taking medication in an 
unreasonable fashion such as prevention of 
strains or pain, sometimes exceeding the 
dosage is commonly known as off label 
use. Athletes wrongly think that the use of 
painkillers or anti-inflammatory drugs may 
enhance their sport results. Drugs are the 
solution for a pathological condition which 
cannot be resolved by natural remedies. 
An interesting point of view about off-
label drugs comes by authors La Gerche 
and Brosnan, they propose to change the 
definition of illegal agents on World Anti-
Doping Agency (WADA) code to include all 
off-label uses of drugs and any agent being 
used by an athlete without prior declaration 
(7). Considering the off-label use of drugs it 
includes the most widely known practice of 
performance enhancing drugs (PED): active 
principles which are not classified as doping 
drugs but can have an empowering effect 
on the physical performance. This behavior 
is considered unfair and inadequate even 
just for individual health prevention. The 
athletes who need to take medicines in order 
to follow a specific therapeutic program are 
allowed by the sportive committee CONI 
(Italian, National Anti-Doping Organization 
NADO) or WADA to participate in the 
sport competition with a specific medical 
declaration.
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Doping

Doping is defined by institutions as taking 
banned substances or using prohibited methods 
to enhance or maintain sporting performance. 
In competitive sports, doping is the use of 
banned athletic performance-enhancing drugs 
by athletic competitors. The term doping is 
widely used by organizations that regulate 
sports competitions such as WADA and the 
International Olympic Committee (IOC). 
The use of drugs to enhance performance is 
considered unethical, and therefore prohibited, 
by most international sports organizations. 
Furthermore, athletes taking explicit measures 
to evade detection exacerbates the ethical 
violation with overt deception and cheating. 
Doping is prohibited in sport and it is 
punished by Italian and European laws. For 
athletes, doping and drug abuse present a 
considerable risk to health and give them an 
unfair advantage over other athletes, which 
goes against the principle of fair play that is 
embedded in sport. Doping is widespread in 
amateur athletes, who are less controlled by 
the anti-doping committees. Amateurs are 
often pushed to use doping substances by 
their training coach or by medical doctors. 
Even if this unfair practice may cause serious 
health problems, the will to win at all costs 
prevails. It is a common idea that doping 
substances are molecules specifically created 
for sport competitors, but doping products 
are for the most part (90%) drugs which are 
normally used for therapeutic purposes in 
non-sporting individuals. Sometimes doping 
substances are illegal drugs such as cocaine 
or amphetamines. 

The list of doping substances is updated 
every year by WADA (24). In few months, 
even on the site of the regional anti-doping 
center (www.positivoallasalute.it ) it will 
be possible to consult the list of doping 
substances, periodically updated by WADA. 
It will be possible to look for the substance 
using the search filters (drug, class, subclass, 
active substance, producer) and it will be 

an excellent tool for all the people who 
want to know if a certain active ingredient 
or drug (for example) is considered doping 
or not. For this reason together with the 
list of doping substances, on the site of the 
regional anti-doping center (http://www.
positivoallasalute.it/sport-salute/esperto), 
a section called “chiedi all’esperto” (ask 
the expert) will be active. This section is 
dedicated to anyone, even anonymously, 
who wishes to have correct information 
about:

• doping or suspicious substances, about 
their effects on sports performance, their side 
effects, the risks related to their use, their 
interactions with other drugs, substances, 
foods and drinks;

• supplements and herbal products;
• drugs in general relating to their use, 

dosage, and their possible danger in sports.
The dangerous effects produced by 

doping drugs are very different: heart 
and brain damages (heart attack, stroke, 
hemorrhage), risk of tumors (which can 
involve gut, liver, pancreas, brain and bones), 
mood changes (such as schizophrenia, 
depression) and metabolic alterations 
(diabetes, growth alterations), liver, kidneys 
and pancreas damages (liver cirrhosis, 
kidney failure). Doping can also lead to 
death, sometimes after a continuous use 
of substances, but in other cases after few 
doses. Doping is very harmful for health. 
The intake of doping substances can give 
the athlete considerable consequence from 
psychological, behavioral, and relational 
point of view during all their career (both in 
sport competitions and in training sessions) 
(25-29). The aim of the all sport community 
is to encourage the fair play respecting 
body limits supporting physical wellness. 
The athlete can win only if he is honest 
to himself striving for the victory with 
only his own resources. Any drug made a 
champion, but only strain, sacrifice, efforts 
and discipline. The athletes must be fair 
to each other supporting and encouraging 
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an honest sport practice. Doping must be 
discouraged because it is an illegal and 
criminal act which is punished by Italian 
law. The Italian law 376/2000 declares that 
doping is punished with imprisonment from 
3 months to 3 years and a fine from 2.500,00 
euro to 50.000,00 euro. Is punished by law 
everyone who finds, administers, assumes 
or supports the doping substances without 
any medical prescriptions with the goal of 
changing sport performances. 

Conclusions

To reduce doping practice is important 
to make the sports community aware of 
the risks and the possible consequences 
of these illegal behaviors. An adequate 
sport education and a deep knowledge of 
the issues of drugs, dietary supplements 
and doping are need to arouse an athletic 
awareness. All the sport staff, including 
health personnel, need to be trained about 
these principles and must advise against 
not ethical actions. If the sport society 
promote sport principles the athletes are 
much more motivated to follow a fair 
behavior. Moreover, must be created a 
common legislation about doping and 
dietary supplements also in extra-European 
countries to establish a univocal regulation 
and creating a more pragmatic approach 
helping the control authorities.
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Riassunto

Integratori alimentari, farmaci e doping nella so-
cietà sportiva

Nel mondo sportivo, è sempre più diffuso il consumo 
di integratori e l’uso e/o abuso di farmaci a supporto 
della prestazione sportiva. In questo contesto risulta utile 
un’analisi del fenomeno per aumentare le conoscenze 
in tale ambito e sviluppare una coscienza critica su 
questi temi. Le informazioni che abbiamo raccolto in 
merito all’uso di sostanze lecite e illecite tra gli atleti 
professionisti e non professionisti hanno evidenziato 
un quadro di confusione basato troppo spesso anche su 
falsi miti. L’uso di integratori, farmaci e sostanze dopanti 
è un tema complesso e molto discusso, che merita una 
maggiore considerazione tra gli sportivi e gli operatori 
sanitari. Un approccio più critico e informato su questi 
argomenti consentirà di favorire un impiego consapevole 
ed appropriato di farmaci e integratori rispettando le indi-
cazioni mediche, salvaguardando le abitudini alimentari, 
ed uno stile di vita salubre.
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