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Abstract
Introduction. We investigated emerging trends in consuming behaviours for non-con-
trolled substances in a cross sectional study on urban Italian adolescents and young 
adults, the reasons for consumption and risk perception as function of age, the relation 
with lifestyles and finally risk factors associated.
Methods. The survey methodology involved the administration of an anonymous ques-
tionnaire. It consisted of 68 questions, divided into five sections: personal details, socio-
economic characteristics, family and peer group, free time and lifestyles, and substances 
use.
Results. A total of 2621 adolescents and young adults (14-35 years old) from seven dif-
ferent Italian cities answered the questionnaire. The substances examined were mainly 
used recreationally (alcohol, energy drinks and smart-drugs) or to improve physical and 
sexual performance (physical performance-enhancing drugs, anabolic steroids and male 
sexual enhancement). The knowledge of the health related harm arising from the use 
of these products was very high for alcohol (> 90%), high for smart-drugs (> 70%), but 
significantly lower for anabolic steroids, drugs for sexual enhancement (~ 60%), physical 
performance-enhancing drugs or energy drinks (~ 55%). The principal risks factors for 
consumption were: the influence of friends (OR: 8.8), attending recreational places (OR: 
5.4) aged between 25-35 years (OR: 3.0), be male (OR: 2.5) and having a bad relation-
ship with the mother (OR: 2.1).
Conclusions. These results have implication for prevention and early intervention pro-
grams of “physically and psychologically enhancing” non controlled substances use, 
which similarly to what is frequently advised for classical illicit drugs should focus on in-
formation campaigns and awareness initiatives especially addressed to young male adults 
who go clubbing, live outside the family and showed closed links with peers. 

INTRODUCTION
The most recent national survey conducted on  

19 000 Italians from 15 to 64 years old in 2012, esti-
mated that the percentage of occasional or daily users 
of illegal psychotropic drugs at least once in the last 
12 months showed a decreasing trend with respect to 
2010. This slight decrease was observed also in 2014 for 
the specific case of secondary school students (from 15 
to 19 years of age) for all the above-reported substances 
with the exception of cannabis whose consumption at 
least once in the last 12 months increased from 21.56 
to 23.46% [1].

Unlike the decreasing use of illegal psychotropic 
drugs, legal addictive substances such as tobacco and 
alcohol together with non controlled substances such 
as energy drinks, smart-drugs, physical performance-
enhancing drugs (anabolic steroids and male sexual en-
hancement products, are widespread between adoles-
cents and young adults in western countries including 
Italy [2, 3].

In this concern, official reports informed that, in 
2014, 19.7% from 15 to 24 years old people were tobac-
co smokers with 1.3% youngsters smoking more than 
25 cigarettes/day, with the percentage of young smokers 
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stable around 19% since the previous five years [4].
Likewise, in 2014, 21.5% adolescents and 74.3% 

young adults drunk at least one alcoholic beverage dur-
ing the year with a decreasing trend since the previous 
10 years (32.1 and 82.1% respectively), with 15.5% risk 
behaviors (e.g, binge drinking) prevailing in 18-24 years 
old youngsters [5].

In contrast from the detailed information on tobacco 
and alcohol consumption, few data are available con-
cerning the consumption of energy drinks [6, 7], smart-
drugs [8-10] and physical and sexual [11]  performance 
enhancers by Italian adolescents and young adults.

In particular, a first recent study showed that nearly 
68% of 616 interviewed Italian adolescents drunk at 
least a whole can of energy drink during their life, and 
about 55% reported consuming energy drinks during 
the previous 30 days before the survey [6]. Moreover, 
a study conducted during the 2011-2012 in the Vene-
to Region (northeastern Italy), demonstrated that the 
energy drinks use increased significantly with age, go-
ing from 17.8% among sixth graders to 56.2% among 
eighth graders [7]. Similarly, in 2013 smart-drugs (de-
fined as club drugs and novel psychoactive substances) 
misuse was monitored through a self-administered 
questionnaire proposed to subjects 18-30 years old 
at the entrance of 5 nightclubs in Rome proving that 
78% of respondents had a lifetime history of use of new 
psychoactive drugs such as amyl nitrite (45%), syn-
thetic cannabinoids (35%), lysergic acid diethylamide 
(LSD) (24%), mephedrone (18.8%), ketamine (18%), 
Gamma-hydroxybutyrate (GHB) (10.2%), psilocybin 
(4%), and Salvia divinorum (3.2%), with 39% having 
used them in the 12 hours preceding questionnaire ad-
ministration [8]. Unfortunately, there is no information 
about the “recreational” use of sildenafil or other sexual 
enhancement products in young men in Italy. However, 
an American study reported that about 21.5% of 321 
healthy men between 18 and 30 years old interviewed 
from August to November 2009, used a phosphodies-
terase type 5 inhibitors recreationally [11].

What it is known is that the majority of these products 
can be bought from internet web sites anonymously, 
with the risk of buying something different, counterfeit 
or completely fake; caffeinated energy drinks are often 
mixed with alcoholic beverages with increased risk of 
binge drinking, impaired driving, risky sexual behavior, 
and decreased perceived intoxication [12]; and male 
sexual enhancement products (e.g. sildenafil) have been 
used concomitantly with cocaine with severe cardiovas-
cular effect [13, 14].

Finally, whereas the socio-familiar factors related to 
the initiation to tobacco smoke or to the alcohol drink-
ing are well known and proved to be supported by peers 
and friends [15, 16], nothing is known about predictors 
of non controlled substances use.

At the end of 2011, the Italian Youth Department 
funded the National Institute of Health (Istituto Su-
periore di Sanità, ISS) to perform a population-based 
survey. The aim of the study was to fill the gaps in 
knowledge of a phenomenon that lies somewhere be-
tween a new trend of substance consumption to gener-
ally improve performance and new forms of addiction 

to psychoactive substances and misuse of physical and 
sexual enhancers potentially harmful to the health of 
youngsters.

In this paper we present the results of the survey con-
cerning the emerging trends in consuming behaviours 
for non-controlled “physically and psychologically en-
hancing” substances in adolescents and young adults, 
the reasons for consumption and the perception of the 
risk as function of age, the relation with lifestyles and 
finally associated risk factors to these new trends of 
consumption.

METHODS
Sampling and subjects

The project was a multidisciplinary, multicentric, 
cross-sectional study carried out in 6 Italian cities dur-
ing August 2013-March 2014: Turin (Northern pen-
insula), Pistoia, Ascoli Piceno and Rieti (central pen-
insula), Olbia (Sardinia Island) and Lecce (Southern 
peninsula). The choice of the above-reported cities was 
carried out considering the capillary knowledge of the 
area by the interviewers. In each city, well known recre-
ational premises (discos or other recreational sites, e.g. 
pubs, night bars, etc.) and schools which accepted to 
participate were included. The total sample size was set 
at 2500 subjects of both sexes, and a sampling design 
proportionally stratified by sex, age group and area of 
investigation was selected. Apart from the above re-
ported characteristics, no other inclusion or exclusion 
criteria were considered.

The indicator chosen to define the number of sub-
jects to be interviewed in each city was detected in the 
percentage of subjects consuming at least one of the 
substances under investigation. For each city (where 
estimated population from 14 to 35 years of age was 
around 10 000 persons) the sample size, established in 
417 subjects stratified by gender and age group allowed 
with a probability of 95% estimates of consumers [17, 
18].

Questionnaire
Eligible individuals were briefed about the purposes 

of the study and subsequently received a sealed enve-
lope containing an informed consent form and a ques-
tionnaire. Participants signed the informed consent and 
a parental written informed consent was necessary for 
the subjects under 18 years of age. The study was ap-
proved by the Institutional Ethical Committee and con-
ducted in accordance with the Declaration of Helsinki. 
The questionnaire was prepared ad hoc modifying in 
some points the one in the previous survey carried out 
in 2009 (the questionnaire is available as Supplemen-
tary Material in Italian at www.iss.it/anna, authors can 
provide an English translation if necessary).

For individuals older than 18 years of age, question-
naires were administered at recreational premises such 
as discos or other recreational sites (e.g. pubs, night 
bars, etc.).

The questionnaire consisted of 68 questions divided 
into five different sections:

1. personal details: gender, place and date of birth 
and educational level;
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2. socioeconomic characteristics as occupational sta-
tus or eventual job type;

3. family and peer group. The respondents were asked 
with whom they live at the moment (e.g. mother, father, 
friends. In this section they were also asked about their 
relationship with each of the parents or the partner, 
their relationship with the friends (complicity, enjoy-
ment, affection, safeness);

4. typical free-time (meaning in the recent years, de-
pending on the age of responder). In this section re-
spondents were asked how they spent their free time 
(e.g. watching television, with friends, with family, going 
to the bar or the discotheque or any recreational place, 
going to gym;

5. typical Lifestyle and substances use at least once 
in the lifetime. This was the main section of the ques-
tionnaire. Respondents were asked about their possible 
drinking pattern (frequency of alcohol drinking, type of 
alcoholic beverage, reasons to drink alcohol, with who 
and where they drink alcohol, their knowledge about 
the associated risks). Similar questions were asked 
for energy drinks, smart-drugs, physical performance-
enhancing drugs, anabolic steroids and male sexual 
enhancement products. For all these last substances, 
the source of supply was also investigated. The even-
tual substances consumption was referred to once in a 
lifetime.

It has to be specified that the questions regarding 
substances were general, just the class of substances 
was mentioned and not the specific compounds, which 
were listed by the interviewer only if required. 

In order to investigate the risk perception associated 
to substances consumption, responders were asked to 
assert their knowledge regarding health related harm 
for all the considered substances.

Questions with multiple answers were formulated by 
an expert team which included psychologists, sociolo-
gists, statisticians and pharmacologists coordinated by 
the study group of National Institute of Health. 

Substances under investigation
The substances under investigation were the follow-

ing: alcohol, caffeinated energy drinks (beverages that 
contain from 80 to 500 mg caffeine per drink plus tau-
rine, guarana, amino acids, vitamins and sugar, pro-
moted as being beneficial in increasing stamina and 
improving physical performance, endurance and con-
centration), physical performance enhancers (proteins 
powders, carnitine, creatine, branched-chain amino 
acids), smart-drugs (e.g. herbal products with psychoac-
tive principles,  new designer drugs, legal highs typically 
freely sold on internet web sites and not in the list of 
prohibited substances under law control in Italy at the 
time of the study) drugs for sexual enhancement (e.g. 
sildenafil, vardenafil, tadalafil and drugs sold in smart 
or sex shops as sexual enhancers), and finally anabolic 
steroids (possibly obtained by prescription or directly 
by internet web sites). 

We chose the above reported groups of substances 
that seem to have in common the notion that they are 
legal “physically and psychologically enhancing” sub-
stances and the fact they are declared as the most com-

monly used by adolescents and young adults. 
In this concern, it has to be said that they are legal in 

a deeply different sense.
In the case of fosfodiesterase-5-inhibitors (as sexual 

enhancers) and anabolic steroids (as physical enhanc-
ers), they are therapeutics and their use is subordinated 
to medical prescription; moreover, being scheduled as 
doping drugs, the use of anabolic steroids as “physical 
enhancers” is strictly forbidden. Nonetheless, they are 
freely sold on internet web sites and easily available for 
purchase.

The definition “Smart-drugs” was the one reported in 
the technical books published by the Italian National 
Institute of Health and at the time of interviews [19, 
20] and the best known by interviewed population to 
define herbal products with psychoactive principles 
(e.g. Salvia Divinorum or “Spices”) and new psychoactive 
substances (e.g. synthetic cathinones or new designer 
drugs) legal in a transient sense since they are quickly 
scheduled as soon as are seized or when their health 
risk is disclosed. Nonetheless, also in this case they are 
freely sold on internet web sites and easily available for 
purchase.

Finally, physical performance enhancers enlisted in 
the study are in fact dietetic commodities and are usu-
ally defined as “non-banned performance-enhancing 
products” to distinguish them from anabolic steroids 
and the other “banned performance-enhancing prod-
ucts”. However, since used without medical prescrip-
tion they can present   health risks, especially in the 
eventual association with anabolic steroids.

Data analysis
Statistical analyses were carried out using the SPSS 

software package release 18.0 [21] the R software pack-
age release 2.8.1 [22] the Confidence Interval Analysis 
software package release 2.0.0 [23] and the StatsDirect 
software, release 2.8.0 [23]. Frequencies and percent-
ages (%) were calculated for all the categorical variables. 
Associations between the prevalence of substances con-
sumption and habits/behaviour (sport, disco, friend-
ship, parental   relationship, etc.) of respondents were 
performed using the Pearson Chi-Square test (χ2) or 
the Fisher’s exact test, as appropriate. The estimation 
of the risk factors of substance consumption was as-
sessed using a logistic regression model. The covariates 
included in this model were selected using a bivariate 
analysis using the Pearson Chi-Square test (χ2). The 
odds ratio were used to determine whether a particu-
lar exposure was a risk factor for a particular outcome, 
and to compare the magnitude of various risk factors 
for that outcome [25]. A p-value < 0.05 was used to 
establish statistical significance.

Furthermore, the associations between substances 
and lifestyles were investigated. The respondents were 
divided into groups and subgroups: 1) performing 
sports (regularly, irregularly or not performing); 2) go-
ing to disco or other recreational places (yes or no); 3) 
browsing Internet to know about and/or to purchase the 
substances (yes or no); 4) being influenced by friends 
in the knowledge and consumption of these substances 
(yes or no); 5) parents’ status (married/partnership, 
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separated, deceased); 6) relationship with the parents 
(excellent/good or bad with the mother, with the father 
or both). Associations between the prevalence of sub-
stance consumption and habits/behaviour (sport, disco, 
friendship, parental relationship, etc.) of respondents 
were performed using the Pearson Chi-Square test (χ2) 
or the Fisher’s exact test, as appropriate. A p-value < 
0.05 was used to establish statistical significance.

Finally, the prevalence of polyconsumption with re-
spect to the different associations with the analyzed 
substances, alcoholic beverages, energy drinks, smart-
drugs, dietary supplements and anabolic steroids was 
performed using the Chi-Square Test (χ2) for the analy-
sis of independent proportions. If it was not applicable, 
the analogous non-parametric Fisher’s Exact Test was 
used. A p-value < 0.05 was used to establish statistical 
significance.

RESULTS
Prevalence in “physically and psychologically 
enhancing” non controlled substances use and 
perceived risk

A total of 2621 participants aged 14-35 years complet-
ed the questionnaire with 100% response rate (Table 1).

The most consumed “physically and psychologically 
enhancing” non controlled substance was alcohol fol-
lowed by energy drinks, physical performance enhanc-
ers, smart-drugs, sexual enhancers  and finally anabolic 
androgenic steroids (Table 2). Age influenced alcohol 
use, being minimum during adolescence and maximum 
in young adults (18-24 years of age) with a prevalence 
of male consumption after adolescence (Table 2). Con-
versely, in case of energy drinks, the consumption trend 
was maximum during the adolescence, but it was still a 
prevailing male use. Surprisingly, physical performance 
enhancers were similarly used by both males and fe-
males with a significant decrease in the percentage of 
consumers just in young male adults. Whereas smart-
drugs were similarly consumed by males of any age 
group, adolescent females use was significantly higher 
than that by older peers. Drugs for sexual enhancement 
were exclusively used by males with a statistical increase 
in the oldest age group. Finally, anabolic androgenic 
steroids were used by around 2% of the male respond-
ers with no difference between the age groups, while in 
case of females the greatest consumers were the adoles-
cents compared to older peers (Table 2).

Multiple reasons were proposed for the use of legal 
recreational substances (Table 3).

In case of alcohol, the main reason for drinking and 
far superior to the others was “to have fun without 
overdoing” in case of all age groups. Just in case of the 
older age group the reason of having fun overlapped 
with the tendency to accompany the meals  Similarly, 
the main reason to consume energy drinks was the nice 
taste, especially in case of adolescents (81.9%). Physi-
cal performance enhancers were considered products 
to both, replace physiological and nutritional shortcom-
ings and to improve physical performance with high-
est   and lowest percentage in the oldest age group, 
respectively. Smart-drugs were principally employed 
to feel emotions and energy, while drugs for sexual en-
hancement were clearly used for their medical indica-
tion. Surprisingly, in this latter case with the exception 
of 25-29 years age group, all the other males declared 
not only a self-administration but also a medical pre-
scription from a doctor. Finally, respondents declared 
the use of androgenic anabolic steroids first to enhance 
their physical performance and second to supplement 
for nutritional or physiological deficiency Alcohol was 
correctly perceived as a most dangerous legal recreation 
substance by more than 90% males and females of the 
all age groups, followed by smart-drugs, androgenic an-
abolic steroids and drugs for sexual enhancement, en-
ergy drinks and physical performance enhancers (Table 
4). Adolescents generally showed a trend toward lower 
perception of health related harm for all the considered 
substances compared to older peers.

Associations between consumption of legal 
recreational substances, lifestyles and relationships

The consumption of alcoholic beverages was associated 
(with p-value < 0.001): with going to disco or to other 
recreational places (95.5% clubbers vs 63.2% respond-
ers who did not attend any place), with browsing Inter-
net to know about and/or to purchase the substances 
(76.7% users vs 68.6% non users) and with the influ-
ence of informed friends and users of these substances 
(88.0% influenced by peers vs 19.4% responders not in-
fluenced by friends).

The use of energy drinks was associated (with p-value < 
0.001): with going to disco or to other recreational places 
(31.8% clubbers vs 16.6% responders who did not attend 
any place) and with the influence of informed friends 
and users of these substances (22.6% influenced by peers 
vs 12.9% respondents not influenced by friends).

Conversely, the intake of physical performance en-
hancers was related (p-value < 0.001) only with sport 
performing (20.8% regular performers vs 10.0% irregu-
lar performers and 8.1% not performing any sport).

The consumption of smart-drugs was associated (p-value 
< 0.001) with: going to disco or to other recreational 
places (6.3% clubbers vs 2.1% of respondents who did 
not attend any place), with browsing Internet to know 
about and/or to purchase the substances (5.1% users vs 
2.3% non users), with the influence of friends with the 
knowledge and users of substances (those affected by the 
friends had a higher prevalence of being consumers of 
smart-drugs - 3.9% compared with 0.8% of the respon-
dents who claimed not to be affected), and with the rela-
tionship with parents (those with a bad relationship with 

Table 1 
Number of individuals participating in the survey as for each 
age group

Class age Males Females Total

14-17 216 188 404

18-24 387 394 781

25-29 292 292 584

30-35 420 432 852

Total 1315 1306 2621
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Table 2
Prevalence of “at least once in the lifetime” use of legal recreational substances as age function

Age (years)

Alcoholic beverages 14-17 18-24 25-29 30-35 Total

% % % % %

Males 58.3 85.8 82.9 83.1 79.8

P-value (14-17 vs others) - < 0.001 < 0.001 < 0.001

Females 56.4 65.0 66.4 58.3 61.9

P-value (14-17 vs others) - 0.046 0.026 0.651

Total 57.4 75.3 74.7 70.5 70.9

P-value (14-17 vs others) - < 0.001 < 0.001 < 0.001

Energy drinks 14-17 18-24 25-29 30-35 Total

% % % % %

Males 40.7 30.5 27.4 22.1 28.8

P-value (14-17 vs others) - 0.011 0.002 < 0.001

Females 20.7 12.4 12.3 5.8 11.4

P-value (14-17 vs others) - 0.009 0.013 < 0.001

Total 31.4 21.4 19.9 13.8 20.1

P-value (14-17 vs others) - < 0.001 < 0.001 < 0.001

Physical performance enhancers 14-17 18-24 25-29 30-35 Total

% % % % %

Males 19.9 12.1 15.1 16.0 15.3

P-value (14-17 vs others) - 0.010 0.152 0.212

Females 12.2 12.2 11.6 16.0 13.3

P-value (14-17 vs others) - 0.986 0.845 0.229

Total 16.3 12.2 13.4 16.0 14.3

P-value (14-17 vs others) - 0.047 0.192 0.866

Smart drugs 14-17 18-24 25-29 30-35 Total

% % % % %

Males 4.6 6.5 3.1 3.6 4.5

P-value (14-17 vs others) - 0.357 0.364 0.516

Females 6.9 1.0 1.4 0.2 1.7

P-value (14-17 vs others) - < 0.001 0.001 < 0.001

Total 5.7 3.7 2.2 1.9 3.1

P-value (14-17 vs others) - 0.115 0.004 < 0.001

Drugs for sexual enhancement 14-17 18-24 25-29 30-35 Total

% % % % %

Males 2.3 1.0 1.7 6.9 3.3

P-value (14-17 vs others) - 0.214 0.629 0.015

Anabolic androgenic steroids 14-17 18-24 25-29 30-35 Total

% % % % %

Males 1.4 2.3 1.4 2.1 1.9

P-value (14-17 vs others) - 0.430 0.986 0.508

Female 1.6 0.0 1.0 0.2 0.5

P-value (14-17 vs others) - 0.012 0.584 0.051

Total 1.5 1.2 1.2 1.2 1.2

P-value (14-17 vs others) - 0.627 0.698 0.646
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their mother had a higher prevalence of being consumers 
of smart-drugs - 6.4% compared to 4.4% of those with a 
bad relationship with the father and 2.1% of those who 
have a good/excellent relationship with both parents).

Unlike other investigated substances, the consump-
tion of drugs for sexual enhancement was not associ-
ated with a specific lifestyle or relation to peers.

Finally, similar to what was observed for physical per-
formance enhancers, the use of androgenic anabolic 
steroids was only related (p-value < 0.001) with sport 

performing (2.3% regular performers vs 0.1% irregular 
performers and 0.5% not performing any sport).

Polyconsumption
There was a significant association (p-value < 0.001) 

between consumption of alcoholic beverages, and that 
of energy drinks and of smart-drugs. Also, there was a 
significant association (p < 0.001) between the intake 
of anabolic steroids and consumption of alcoholic bev-
erages, energy drinks and smart-drugs.

Table 3
Reasons for consumption of legal recreational substances as age function (multiple answers) expressed as percentage of chosen 
answers

Age (years)

Alcoholic beverages 14-17 18-24 25-29 30-35 Total

% % % %

To have with meals 19.0 27.2 39.2 56.7 38.6

To have fun without overdoing 76.7 82.1 78.9 60.7 73.8

To get high 10.3 6.3 5.0 3.5 5.6

To forget problems 8.6 2.6 1.4 3.0 3.2

Energy drinks 14-17 18-24 25-29 30-35 Total

% % % % %

I like them. They are tasty 81.9 68.3 62.9 63.6 69.3

I like them. They give me emotions 6.3 4.2 9.5 9.3 7.0

I need them to feel myself alive 3.9 10.8 10.3 15.3 10.0

My friends pushed me to consume 0.8 1.8 1.7 0.0 1.1

Physical performance enhancers 14-17 18-24 25-29 30-35 Total

% % % % %

To replace physiological and for nutritional 
shortcomings

54.5 66.3 64.1 73.5 66.4

To improve my performances 36.4 30.5 37.2 22.1 29.9

To improve my physical appearance 9.1 9.5 7.7 8.8 8.8

Smart-drugs 14-17 18-24 25-29 30-35 Total

% % % % %

I like them. They give me energy 39.1 17.2 15.4 12.5 22.2

I like them. They give me emotions 39.1 44.8 69.2 43.8 46.9

I need them to face my problems 17.4 0.0 7.7 18.8 9.9

They help me in socializing 0.0 10.3 7.7 12.5 7.4

My friends pushed me to consume 4.3 24.1 7.7 18.8 14.8

Drugs for sexual enhancement 14-17 18-24 25-29 30-35 Total

% % % % %

They were prescribed by the doctor 20.0 25.0 0.0 24.1 20.9

To enhance my sexual performances 80.0 75.0 80.0 72.4 74.4

No answer 0.0 0.0 20.0 3.4 4.7

Androgenic anabolic steroids 14-17 18-24 25-29 30-35 Total

% % % % %

To replace physiological and for nutritional 
shortcomings

16.7 44.4 42.9 20.0 31.3

To improve my performances 100.0 44.4 14.3 50.0 50.0

To improve my physical appearance 0.0 11.1 57.1 40.0 28.1
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Risk factors in legal recreational substances use
The main risk factor influencing the use of legal recre-

ational substances was the peer pressure from informed 
and user friends (OR: 8.8), followed by the attendance 
to discos or other recreational places (OR: 5.4), being 
aged between 25 and 35 years (OR: 3.0), browsing In-
ternet to know about and/or to purchase the substanc-
es, be male (OR: 2.1 and 2.5 respectively), have a bad 
relationship with the mother (OR: 2.1) and finally living 
outside the family (OR: 1.4).

DISCUSSION
The first obvious result of the present survey is that 

the most consumed legal recreational substance among 
adolescents and young adults is still alcohol, although 
other legal compounds are spreading [26, 27].

The first ones are certainly energy drinks and interest-

ingly the highest percentage of use was observed in the 
youngest respondents (14-17 years old) characterised 
by the lowest consumption of alcoholic beverages [28-
30]. This is probably related to the fact that alcoholic 
beverages are considered dangerous by the majority of 
young responders which replace them with non alcohol-
ic drinks considered only slightly harmful to the health. 

Furthermore, it has to be reminded that the current 
law on alcohol prohibits its use under the age of 18, so 
that its limited use in adolescence is justified by legal 
restriction. By the way, it has to be also noted that legal 
prohibition fails in making consumption in adolescence 
at zero value. 

Nonetheless, as already demonstrated, there is a sig-
nificant association between consumption of alcoholic 
beverages and of energy drinks [31, 32]. Thus, it is likely 
that with the passing of the years the two beverages are 

Table 4
Perceived risk* for the different legal recreational substances

Age (years)

Alcoholic beverages 14-17 18-24 25-29 30-35 Total

% % % % %

Males 89.8 94.1 91.1 92.1 92.1

Females 94.1 95.4 94.2 91.9 93.8

Total 91.8 94.8 92.6 92.0 92.9

Energy drinks 14-17 18-24 25-29 30-35 Total

% % % % %

Males 48.3 58.1 59.3 57.5 56.7

Females 60.9 60.1 57.1 56.0 58.2

Total 54.3 59.1 58.2 56.7 57.4

Physical performance enhancers 14-17 18-24 25-29 30-35 Total

% % % % %

Males 46.8 57.4 55.1 55.5 54.5

Females 51.6 58.1 58.9 59.3 57.7

Total 49.0 57.7 57.0 57.4 56.1

Smart-drugs 14-17 18-24 25-29 30-35 Total

% % % % %

Males 56.4 65.8 75.5 67.9 67.7

Females 70.7 72.0 76.6 82.4 76.1

Total 63.8 68.5 76.0 74.1 71.4

Drugs for sexual enhancement 14-17 18-24 25-29 30-35 Total

% % % % %

Males 50.2 63.1 65.4 65.0 62.2

Females 50.6 61.6 65.6 66.3 62.6

Total 50.4 62.3 65.5 65.7 62.4

Androgenic anabolic steroids 14-17 18-24 25-29 30-35 Total

% % % % %

Males 52.3 63.6 67.5 64.3 62.8

Females 54.3 59.1 60.3 63.9 60.3

Total 53.2 61.3 63.9 64.1 61.5

*Perceived risk expressed as percentage of positive answers to the question: “are you aware about the health related harm of considered substance?”.
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increasingly used simultaneously to have fun, although 
the Mediterranean habit of consuming alcohol with 
meals persists especially in the older peers [33]. A third 
class of legal recreation substances whose intake is asso-
ciated with that of alcohol and energy drinks are smart-
drugs prevalent in younger males [34, 35]. 

Another sizable emerging consumption is that of 
physical performance enhancers, which is recognized 
as unsafe by half of the responders and are consumed 
to replace “perceived” nutritional deficiency and to im-
prove performance [36, 37]. The reason of performance 
increase is shared with anabolic androgenic steroids, 
taken by a minority of responders and with drugs for 
sexual enhancement, used exclusively by males with a 
prevalence of older peers [38-40]. Surprisingly, physical 
performance enhancers which are dietary supplements 
and both, steroids and drugs for sexual enhancement, 
which are medicinal are similarly perceived as harmful 
to the health. In addition steroids consumers are more 
likely to use also alcohol, smart-drugs and energy drinks.

Whereas recreational substances such as alcohol, en-
ergy drinks and smart-drugs were mainly consumed for 
fun, related to nightlife and associated to  influence by 
peers and the use of internet, compounds enhancing 
physical performance were associated with training.

Considering all the above reported results and simi-
lar to what was already reported for illicit psychotropic 
drugs, the risk factors associated with consumption of 
above-reported substances are the influence of friends 
and the attendance to recreational places together with 
lack of consideration for family ties [41-43].

Although the present study has the important limi-
tation of participants who cannot be perfectly repre-
sentative of the Italian population (Italian cities to be 
investigated and related premises were established as 
a function of the capillary knowledge of the area by 
the interviewers) the huge sample size and its diffusion 
throughout the national territory support the study va-
lidity. In addition, it has to be reminded that results are 

based on self-reported answers to questionnaire with no 
objective assessment (e.g. consumption biomarkers in 
biological fluids) of personal statements.

Nonetheless, the most important message of this 
study is that together with alcohol, for centuries the 
most used legal recreational substance, other legal com-
pounds of different nature and health related harm are 
of emergent use among adolescents and young adults. 
A typical trend of the 21st century is that these substanc-
es can be anonymously supplied by internet, where they 
are sold with alleged effects on mental, physical and 
sexual performance without any real evidence-based re-
search. This is true for energy drinks, smart-drugs and 
physical performance enhancers whose advantages/dis-
advantages ratio is not systematically established and 
for androgenic anabolic steroids and drugs for sexual 
enhances administered without any real hormonal or 
sexual dysfunction [37].

Whereas some features of these new legal substances 
are typical of the 21st century, the risk factors associated 
to their use − nightlife, influence of peers and poor fam-
ily ties − are common with those of classic illicit drugs 
and alcohol. Specifically, the bad relationship with the 
mother influencing the consumption is a conventional 
Italian (or Mediterranean) characteristic.

These results have implications for prevention and 
early intervention programs of new legal recreational 
substance use, which, similar to what is frequently ad-
vised for classical illicit drugs, should focus on infor-
mation campaigns and awareness initiatives especially 
addressed to young male adults who go clubbing, live 
outside the family and show close links with peers.
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