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Abstract
Introduction. Taking psychoactive substances constitutes a significant problem for Public Health, particularly in preventing 
drug abuse and addiction.  
Objectives. To estimate the amount and incidence of drug consumption in middle and high school pupils, including the 
circumstances in which drug taking first started, and to determine pupils’ knowledge about the consequences of taking 
psychoactive substances and designer drugs (DDs).  
Materials and methods. A randomised study was conducted throughout Poland on 9,360 pupils attending middle 
school (junior high school) in 2009 and 7,971 pupils from middle and high school pupils in 2011. The survey consisted of 
a questionnaire devised by the Chief Sanitary Inspectorate (GIS) and the replies obtained were subject to the relevant 
statistical analyses.  
Results. Drug taking was found to have increased between 2009–2011, especially among those attending high school; 
proportionally rising from 4% – 11%. The numbers who had ever taken designer drugs were 3% for middle school pupils 
and 4% from high school.  
Conclusions. 1) Adolescent drug consumption has increased, particularly in those of older age and in boys. 2) Despite the 
only brief interval for which designer drugs were legal, they have gained high popularity among the young. 3) Adolescents 
have insufficient knowledge about the dangers of using DDs. 4) Faced with the growing threat of a dynamic designer drug 
market, appropriate counter-measures in education and prevention are therefore necessary.
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INTRODUCTION

Drug addiction/abuse is one of the major problems confronting 
Public Health. Its complexity arises from the ever-decreasing 
age at which persons become addicted and their first contact 
with taking psychotropic substances. It is estimated that there 
are globally 185 million people taking illegal substances, 
constituting 3% of the total world population, of whom 5% 
are those aged 15 to 64 years [1]. In Poland, the prevalence of 
drug abuse is very diverse. It has been found that over 35% of 
adolescents have experienced taking drugs, most commonly 
marihuana; however, in some places this behaviour has not 
been observed at all [2]. Although the consequences of such 
behaviour can be devastating, knowledge of drug addiction 

and abusing other psychoactive substances is still limited.
A suitable definition is provided by the amended Act of 29 

July 2005 on counteracting drug addiction, (JL 2012, item 
124): The permanent or periodical taking of non-medicinal 
drugs, psychoactive or substitute substances from which an 
addiction might arise or may have arisen [3]. Drug addiction 
may include both illegal and legal substances, covering 
psychotropic medicinal substances, as well as those used 
for the purposes of being intoxicated. Such active substances, 
when banned by international law, are thus termed drugs 
(narcotics).

At the present time, designer drugs (DDs) undoubtedly 
constitute a large threat as they are inherently designed 
to provide an alternative to established drugs and other 
intoxicating substances, through mimicking their psychoactive 
effects [4]. DDs include a diverse range of substances and 
mixtures that can be obtained from plants and seeds, albeit the 
main thrust of this industry is to synthesise new compounds 
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based on modifications to the molecular structures of already 
known psychoactive ones [5–7]. As reported by the European 
Monitoring Centre for Drugs and Drug Addiction (EMCDDA), 
DDs maybe differentiated into ‘Herbal Highs’ or ‘Legal Highs’ 
[8]. The deceptively sounding name ‘Herbal Highs’ suggest 
that such products are natural in origin, thereby implying that 
they are safer. However, they include substances that can be 
psychoactive which are usually synthetic, sometimes of plant 
origin, or partially synthetic. A significant part of this group 
consists of 1-benzylpiperazine (BZP), a substance with similar 
action to amphetamine [9–12]. The widespread dissemination 
of DDs as safe substances has resulted in adolescents not 
treating/regarding them as drugs of abuse or addiction and 
thus their consumption is ever increasing. In order to prevent 
this, many of the active DD substances have been placed on a 
banned list according to the 1st April 2011 amendment made 
to the Act concerning counteracting drug addiction, (JL No. 
117, item 124). Nevertheless, the problem continually exists, 
as de-legalised substances are constantly replaced with new 
ones of similar action, but which do not fulfil the criteria for 
their prohibition. The legal steps of continuously updating 
lists of banned substances is insufficient as this process is time 
consuming. Furthermore, it constitutes a type of attractive 
challenge or spur to manufacturers, stimulating them seek or 
synthesise new compounds as replacements for those being 
made illegal [13–16].

Constant monitoring of adolescent risky behaviour/lifestyle 
is therefore necessary regarding the use of psychoactive 
substances and the mechanisms involved. Gaining 
information on knowledge, beliefs and opinions on such 
behaviour can thus serve to formulate various and appropriate 
remedial actions targeted against this phenomenon.

OBJECTIVES

1. Estimating the amount and incidence (scale) of drug and 
DD use amongst middle and high school pupils in Poland.

2. Determining the most likely ages and circumstances that 
first contact with drugs is made by the aforementioned 
pupils.

3. Investigating the relationship between pupils’ drug or 
DD-taking with their knowledge of the consequences of 
such action.

4. Comparing the scale of drug taking declared by pupils 
with those assessed by their parents.

MATERIALS AND METHOD

In 2009, a randomised pilot study was conducted in a local 
district of Poland where n = 1,100 high school pupils, (679 girls 
and 320 boys), together with their parents, were surveyed. From 
had the questionnaire replies received, n = 999 were correct 
from pupils and n = 667 from their parents. Those rejected 
had less than 50% correct compliance. The questionnaire 
had been designed by GIS, based on a previous one used for 
the Global School-base Student Health Survey (GSHS). The 
survey was carried out by health education units of the State 
Sanitary Inspectorate (PIS). For the purposes of comparison, 
questions were directed to both pupils and parents in order to 
obtain more reliable results on the pro-healthy or unhealthy 
lifestyle behaviour of respondents. The pilot study was then 

used as a guideline for undertaking the main study, in the 
same year (2009), on 12,005 middle-school pupils, together 
with their parents. Of these, 9,360 pupils (4,961 boys and 4,399 
girls) and 6,951 parents provided correct replies which lent 
themselves to subsequent statistical treatment.

This last study was repeated in 2011 on another group of 
randomised adolescents attending middle and high school 
so that a comparison and diagnosis of drug use could be 
made over the passage of time. From the total 10,083 subjects 
surveyed, 7971 (79%) submitted correct questionnaires. These 
broke down into, respectively, 3,548 and 4,423 middle and 
high school pupils. Of the former, 1,742 and 1,806 were 
respectively girls and boys, while the latter comprised 2,275 
girls and 2,148 boys. In 2011, the survey did not include 
parents because results from 2009 had demonstrated poor 
correlation between the replies by pupils and parents. The 
questionnaire was extended, however, to include issues 
important to adolescents, such as DDs. Questions were also 
more specifically targeted to the consumption of psychoactive 
substances than previously.

The survey had two randomisation steps, the first of which 
was for choosing the school and the second for selecting the 
school type (i.e. middle or high school). Clustered samples 
of pupils per type were also taken, where only those who 
had anonymously completed questionnaires were selected. 
When choosing the schools, the following criteria were 
taken into account: type, district and municipality. Pupils 
were randomly sampled from a schools’ and institutions’ 
base compiled by the Ministry of National Education on 
30 September 2008. In the first stage, four types of schools 
were selected (i.e. middle school, comprehensive high school, 
specialist high school and technical school), followed by a 
randomised selection procedure using statistical Statistica 
and SPSS software programmes.

Hand-written data from the questionnaires were entered 
into a central data base by means of an integrated system of 
data gathering and imputing, allowing statistical analyses 
to be performed by the STATISTICA programme package. 
A Pearson χ2 (Chi-Squared) test was used to statistically 
determine whether variables were related, by testing the 
independence of m≥2 characteristics expressed as nominally 
scaled variables. The test was verified by calculating χ2 statistic 
values and comparing them with values pre-determined by 
the Null Hypothesis at defined levels of probability of p=0.05, 
p=0.02, p=0.01 or p=0,001.

RESULTS

It was found that 3% of all middle-school pupils from 2009–
2011 experienced some form of contact with taking drugs. 
This rose to 11% in pupils from the older aged high-school 
group in 2011 (Fig. 1). Compared to 2009, however, the 2011 
questionnaire had more specific questions focused on how 
often drugs were taken, for example, in the 30-day period 
prior to completing the questionnaire. It was found that of 
those taking drugs, 55% and 43%, respectively, were middle 
and high-school pupils throughout this time.

For middle school pupils, there were twice as many boys 
taking psychoactive substances than girls. This relationship 
was further strengthened in high school pupils (Fig. 2).

The most commonly taken psychoactive substances by 
the pupils were marihuana and amphetamines. In the latter, 
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there were no significant differences noted in the incidence 
of use between the years studied. Despite a small decrease 
in marihuana use for 2011, this drug is undoubtedly still the 
most popularly used illegal drug by the studied teenagers 
(Tab. 1).

As mentioned previously, the 2011 questionnaire was 
extended to include questions on how drugs were acquired;, 
34% and 39% middle and high-school pupils claimed that 
this was from friends, and somewhat fewer, respectively, 
31% and 32%, claiming from dealers. Both middle and high-
school pupils (17% and 19%, respectively), replied that they 
gave their friends the money to purchase their drugs. These 
friends, however, may include persons with easy access to 
drugs or those who were unaware of the legal consequences 
of possessing such drugs.

The 2009 studies focused on parents as well as their 
offspring and, as such, had different questionnaires, designed 
to check the agreement between parents’ and pupils’ answers. 
In the case of psychoactive substances, none was found. Only 
1% of parents claimed that their children took addictive 
psychoactive substances. It should noted that questions on 
drug taking can be sensitive, which should be allowed for 
when interpreting the results. Some information may have 
been withheld by both parents and/or pupils.

Without doubt, DDs constitute a type of alternative to 
established drugs. From the all-Poland 2011 study, it appears 
that there are, respectively, 3% and 4% of middle and high 
school pupils who had ever in their lives taken DDs. Of these, 
correspondingly 67% and 75% had taken DDs once or twice 
two months before the study. However, a very worrying 
feature is that, respectively, 18% and 11% took DDs more 
than 30 times during this period (Fig. 4). The most common 
types of DDs taken were: typhoon, concrete, shiva, buszek, 
black widow, rasta, bobi, gumijagody, magic, mohair.

Figure 4. Incidence of taking DDs in adolescents two months prior to study

In both the younger and older age groups, the incidence 
of taking DDs was double in boys compared to girls (Fig. 5).

Figure 5. Proportions of adolescents taking Designer Drugs, according to gender.

The extended questionnaire from 2011 also included how 
DDs were acquired. Subjects most frequently bought these 
at ‘Head Shops’, from friends or dealers (Fig. 6).

Subjects showed that they indeed had knowledge of the 
adverse effects of taking drugs. There were practically no 
pupils (97%) who did not realise the detrimental effects that 
taking drugs has on health. The all-Poland study of 2011, 
however, showed that 35% and 23%, respectively, of middle 
and high-school pupils were unaware of the consequences 
of taking DDs. Such knowledge is sought on the Internet or 
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Table 1. Most frequently taken drugs by middle and high school pupils 
between 2009–2011

Drug types taken 
by adolescents

Middle-
school pupils

2009

Middle-
school pupils

2011

High-school 
pupils
2009

High-school 
pupils
2011

marihuana 62% 51% 80% 69%

amphetamines 12% 9% 14% 11%

hashish 4% 6% 9% 12%

heroin 2% 3% 4% 6%

cocaine 3% 3% 5% 7%

ecstasy 3% 4% 9% 7%

medicinal drugs 16% 12% 11% 13%

others 27% 24% 14% 19%

P: (chi²) <0,001 <0,001 <0,001 <0,001
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Figure 1. Proportions of pupils who ever took drugs in the years studied

Figure 2. Proportions of pupils admitting to taking drugs, according to gender.



Annals of Agricultural and Environmental Medicine 2017, Vol 24, No 2

Paulina Wojtyła-Buciora, Aneta Klimberg, Lucyna Kapka-Skrzypczak, Jarosław Diatczyk, Monika Urbaniak, Ewa Ulatowska-Szostak et al. Monitoring risk behaviour…

obtained from their friends. Even though teenagers most 
frequently buy their DDs from Head-Shops, those selling 
them do not inform their customers of the health risks/
consequences when taking such drugs (Fig. 7).

Figure 7. Ways in which adolescents acquire information about the consequences 
of taking Designer Drugs

Subjects most often described their taking of DDs as ‘good 
fun’, ‘because I like to’, ‘because others do it’ or ‘something 
to kill the time’. Middle-school pupils more frequently stated 
that taking DDs helps them to cope better with their lives, 
which is important in potentiating an addiction (Table 2).

DISUSSION

Taking drugs is usually an illegal and clandestine activity 
and it is therefore difficult to establish/determine/assess new 
trends in the way they are used. Experimenting in their use 
frequently begins at an early school age. The presented all-
Poland studies conducted in 2009 and 2011 have demonstrated 
that invariably 3% adolescent subjects attending middle-
school have taken drugs. Plainly, this phenomenon, to greater 
degree, alsdo affects higher-school pupils. The proportions 
of such surveyed pupil subjects rose from 4% to 11% between 
the studied years. Since 1995, the European School Project 
on Alcohol and Drugs (ESPAD), conducted every 4 years in 
Poland and other European countries, has shown a collapse 
in the trend for experimenting with substances such as drugs. 
Between 1995–2003, the increase in the taking of illegal 
drugs was halted at least once in 2007 and remained at this 
level until 2011. In 1995, 11% of pupils admitted to taking 
drugs at least once, whilst 18% did so in 2011. Between 
the last two studies, significant increases were observed in 
eleven countries and significant decreases in eight. Lower 
indicators of drug use are seen in countries in south-eastern 
Europe, such as the Balkans, and also in Scandinavia. A 
high proportions of drug taking has been demonstrated by 
the Czech Republic, France and Monaco [17]. The current 
study shows that boys took drugs more often than girls; 
with this difference increasing over the years. This was also 
observed in all the ESPAD studies, with all indicators of 
drug taking being higher in boys than girls. In 2011, 21% of 
boys tried illegal drugs compared to 15% of girls [17]. The 
all-Poland results confirmed this trend. Within that year, 8% 
and 15%, respectively, of girls and boys had tried drugs. The 
presented study demonstrates that the most commonly used 
illegal drugs are an Indian mixture (marihuana and hashish) 
and amphetamines. A previous study has confirmed these 
findings, and stress in particular that marihuana is the most 
frequently used drug of abuse [18, 19].

With regard to the dynamically expanding market for 
psychoactive substances, DDs pose a major threat to public 
health [20]. The current study shows that in 2011, respectively, 
3% and 4% of middle and high-school pupils admitted to 
trying DDs in their lives. As with established drugs, DDs 
are decidedly more frequently taken by boys than girls; 
however, due to the illicit nature of this activity, it is difficult 
to estimate the real scale of the risk. The novelty posed 
by DDs as intoxicating substances on the market, lends 
itself to experimentation with these substances, not only by 
experienced persons but also with beginners [21].

Taking psychoactive substances for the first time 
brings about a pleasant experience, improving mood and 
even leading to a state of euphoria. The intensity of such 
experiences depends on the dose taken, how frequently they 
are used, tolerance, and the routes by which these substances 
are introduced into the body. An ever-present health threat 
exists regarding overdosing, mixing with alcohol and/or 
other recreational substances in order to enhance the desired 
effect. Such behaviour can arise from a lack of information 
on side-effects, medicinal drug/alcohol interactions, 
contraindications and knowing the effective dose. These 
effects can subconsciously often lead to becoming addicted, 
thereby requiring more drugs to satisfy this craving [22, 23]. 
Teenagers frequently take psychoactive substances out of 
curiosity, for coping with life’s difficulties, forgetting about 

Table 2. Most frequent reasons given by adolescents for taking drugs 
or Designer Drugs

Reasons given for taking 
drugs and DDs by 
adolescents

Middle-
school 
pupils
2009

Middle-school 
pupils
2011

High-
school 
pupils
2009

High-school 
pupils
2011

Drugs Drugs DDs Drugs Drugs DDs

good fun 10% 12% 21% 27% 35 % 15%

I like to 19% 17% 25% 29% 24 % 13%

others do it 14% 18% 14% 12% 11% 10%

to kill time 12% 19% 10% 7% 9% 14%

improved coping with life 7% 16% 9% 4% 8% 8%

I am addicted 2% 12% 5% 3% 5% 6%

to catch up with friends 2% 6% 5% 1% 4% 2%

other reasons 27% 15% 14% 18% 11% 32%

P: (chi²) <0,001 <0,001 <0,001 <0,001 <0,001 <0,001
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Figure 6. Sources from which Designer Drugs were obtained by middle and 
high-school pupils
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daily chores, or to express rebellion against their immediate 
world. Psychoactive substances alter consciousness, give 
feelings of security and self-sufficiency. Adolescents 
can therefore create a different and improved reality for 
themselves, whilst losing control over their drug use as well 
as their bodies.

These behaviours can have serious health and societal 
consequences [24]. Psychoactive substances/drugs affect the 
Central Nervous System (CNS), resulting in psychomotor 
agitation, impaired consciousness and widespread body 
toxicity. In the case of DDs, their effects are not fully 
known in terms of the entire spectrum of impairments, 
disorders and complications arising from their use. Although 
ignorant of the risks, drug users may be become criminals 
in satisfying their addiction, along with progressing to 
stronger acting drugs. In this regard, it seems appropriate 
that education is the key: the dissemination of reliable 
information based on scientific evidence, epidemiology and 
any other bona-fide reporting on addictive substances is thus 
indicated [25].

Without doubt, peer pressure is also linked to drug or 
DD taking. The psychological need to initiate drug taking 
is increasingly apparent by individuals belonging to a 
peer group where this activity is commonplace. Teenagers 
are thus able to identify themselves in such peer groups, 
together with winning its approval. Furthermore, by these 
means teenagers can often acquire psychoactive substances 
from their friends. This is borne out by the 2011 study data 
where, respectively, 34% and 39% of middle and high-school 
pupils obtained drugs from their peers; the corresponding 
numbers for DDS being 26% and 32%. The all-Poland study 
also showed that peer acceptance is not the only incentive 
for adolescents taking drugs, but that they do so to increase 
their enjoyment and fun on a given occasion [26]. In such 
situations it goes without saying that the family should play 
a restraining/supervisory role. Having discussions with their 
children, together with participating in their development 
into adulthood, allows this difficult and vulnerable period of 
transition to be more fully monitored by parents. Moreover, 
relationships with parents are reinforced and suitable role 
models supported/promoted than had hitherto been adopted. 
Shortcomings in these areas lead to a weakening of emotional 
ties between parents and children. They can also be the cause 
of conflicts whereby children become disobedient to their 
parents. Through attracting attention to themselves or by 
expressing teenage rebellion, adolescents often start taking 
drugs [27].

The current study shows that according to the surveyed 
parents, only 1% of pupils took drugs. This is clearly a touchy 
subject for adults and indicates that they are unaware of the 
scale of the problem, or worse still, choose to wilfully ignore 
it. Risky high school adolescent behaviour, as demonstrated 
by addictive psychoactive substances abuse, requires the 
introduction of more effective programmes, activities and 
interventions promoting healthy lifestyle behaviour. It is also 
necessary that a more effective and integrated anti-drugs 
policy be adopted internationally, which includes reducing 
the supply and demand for these illegal substances.

The battle against drugs should ideally be directed against 
totally eliminating them from society, thereby removing their 
detrimental effects on human health. It is equally important 
to focus on prevention through having engaged and 
appropriately trained staff/specialists and to create suitable 

role-models for youth. Preparing an anti-DD strategy should 
take into consideration the various factors determining how 
effective any legislation can be in dealing with or modifying 
outcomes – the Public Health perspective being a key issue. It 
is vital to obtain the most reliable and accurate information 
possible on how DD substances act, their dosing toxicities, 
effects on physical and mental health, as well as on society. 
Such data can only be obtained by proper scientific studies 
conducted at centres of excellence. The need for scientific 
research is highlighted by the inconsistent and incomplete 
reporting on the harm caused by DDs, where different 
sources can provide conflicting data even for mortality and 
poisonings. Determining whether DDs probably or possibly 
are the direct cause of death or poisoning vitally depends 
on developing rapid methods for their identification and 
measurement that keep pace with changing circumstances. 
Users of DDs can thus avoid detection by routine monitoring 
if such analytical methods are not already in place.

Banning DDs should also be associated with preventative 
and educational measures. To this end, the Internet could be 
gainfully employed, given that 56% of Europe’s population 
makes use of it and that it constitutes the main source of 
information on drugs for 61% of those aged 15–24 years. 
However, neither government websites, online forums nor 
social networking sites are used as information sources for 
DDs [28–31]. The presented study illustrates this, where 
20% and 24% of middle and high school pupils seek DD 
information from the Internet, as also confirmed by many 
other studies [32, 33]. It so happens that Online forums can 
provide more accessible information for the average user with 
the added advantage of being interactive, thereby allowing 
for the exchanging of opinions, experiences, insights and 
knowledge, including scientific sources by which means 
interested parties are kept up-to-date with current data and 
news. The most comprehensive and up-to-date information 
on DDS, in fact, flow from users themselves. It is therefore 
necessary to develop a service which not only provides 
a reliable data base, but also allows rapid and efficient 
communication for those who require professional help 
and support. With this in mind, the UK has now established 
a website service ‘Talktofrank’ [34]. This not only consists 
of a compendium of knowledge about substances available, 
their potential user risk, popular slang terminology and legal 
status, but also permits fast contact with professionals for 
those, or those associated, who require help.

CONCLUSIONS

1. The taking of psychoactive substances is a universal 
phenomenon which in adolescents increases, particularly 
for both those of older age and for boys.

2. Even though DDs have only recently appeared on legal 
markets, they have become very popular among youths. 
As a result, further and more detailed scientific studies 
are necessary, together with constant monitoring of the 
DD situation.

3. Adolescents possess insufficient knowledge about DD use 
and their effects.

4. Family life has a big influence on whether a youth decides 
to experiment in taking drugs or DDs. Frequent and close 
relations with parents decreases the likelihood of drug 
taking.
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5. Drug taking is rated much lower by parents compared to 
their offspring. Deciding on remedial action is therefore 
required in this area.

6. Educational and preventative actions are highly justified 
due to the increasing threats to health and life in adolescents 
arising from the dynamically developing market available 
for psychoactive substances.
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