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SUMMARY

Background: It is known that cannabis increases mood, decreases anxiety and causes mild euphoria, but also it can cause
serious mental diseases. Previous studies showed harmful effects of cannabis and the aim of this study is to show characteristics of
persons registrated because of cannabinoids abuse in Croatia in the period 2008-2018 and show effectiveness of interventions using
statistic methods.

Subjects and methods: Research data were collected based on the national Registry of Treated Psychoactive Drug Abusers in
period 2008 to 2018 and included 10 533 registrated persons. Statistical analysis was performed by chi-square test and binary
logistic regression.

Results: Results showed that men and very young people took cannabinoids more often than women and older people. There was
a changing trend of registrated people in a ten-year period. The most commonly used intervention of obligatory healthcare treatment
is consultation, but the difference between apstinents and people with unchanged status isn’t statistically significant. The most people
are referred by repressive mechanism and they are more likely to have apstinent status compared to unrepressive source of referral,
with one exception - referred by the family. The highest probability of abstinence have those referred by the center for social welfare.

Conclusions: Registrated people were mostly referred by repressive way, which makes question of its efficiency and prevention
of long term addiction, because system like that more likely stigmatizes and punishes young people, opposite to giving support and

help.
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INTRODUCTION

Cannabis is a term for all products produced from
plant Cannabis sativa, whereas cannabinoids are its
biological active substances. As addiction substances,
the most commonly used forms of cannabis are mari-
juana, which is produced from dry flowers and leaves of
the plant and hashish, a resin obtained from marijuana.
It is usually introduced into the body through smoking,
but also through inhalation. They have psychoactive
effect because of cannabinoid delta-tetrahydrocanna-
binol (THC). Marijuana contains 5-15% of THC and
hashish a little bit more (Turner et al. 2014, ElSohly et
al. 2017). It is known that cannabis increases mood,
decreases anxiety and causes mild euphoria, which are
the main causes of increasing of its use within young
people (Turner et al. 2014, Mehanovi¢ et al. 2019),
especially within boys (Teesson et al. 2015, Osuch et al.
2013, Katalini¢ & Huski¢ 2017), but also causes addic-
tion and in 10% of cases it can cause serious mental
diseases, such as psychosis and schizophrenia, bipolar
disease and depression (Turner et al. 2014, Arias et al.
2013). Furthermore, daily use is associated with higher
risk for lungs cancer, bronchitis, angina pectoris and
hearth attack. Also, it has cognitive effects, such as con-
centration difficulties, problem solving, making deci-

sions and studying (Turner et al. 2014). People younger
than 18 years old are especially in danger because of
their nerve system which is more sensitive to psycho-
active effects of cannabis (Turner et al. 2014, Simpson
& Magid 2016). In Republic of Croatia use of cannabis
is illegal (Zakon o suzbijanju zlouporabe opojnih droga
2001), but use for personal necessities has been
decriminalized since 2013, which means that it is not
criminal, but civil offence (Ministarstvo pravosuda i
uprave 2013), whose possible interventions, following
Misdemeanor law, are obligatory healthcare treatment,
fine, imprisonment, juvenile imprisonment i suspended
sentence (Prekrsajni zakon 2019). Following the article
32 of the Law on Amendments to the Anti-drug Abuse
Act, if the offence was committed for the first time, the
offender can get obligatory treatment in healthcare
institution without imposition of fine or imprisonment
up to 90 days and with fine or imprisonment up to 90
days if it is the case of a drug addict or an occasional
drug user (Zakon o izmjenama i dopunama Zakona o
suzbijanju zlouporabe droga 2019). Previous studies
showed harmful effects of cannabis and the purpose of
this study is to examine characteristics of people's
registrated due to cannabinoids abuse in Republic of
Croatia in the period from 2008 to 2018, to analyse
those characteristics in relation to conducted interven-
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tions and compare them with interventions in other
European countries. Netherlands, Italy, France, Ro-
mania and Czech Republic are especially interesting to
be compared with Croatia because they have legal
regulations with the use of cannabis in medical treat-
ments (Bifulco & Pisanti 2015).

SUBJECTS AND METHODS
Subjects

Research dana were collected based on national
Registry of Treated Psychoactive Drug Abusers in
period from year 2008 to 2018, which is conducted by
the Croatian Institute of Public Health, and included 10
533 registrated persons. Data on persons treated for
psychoactive drug abuse were collected from hospitals,
specialist — consultant services, service for prevention
and outpatient treatment and therapeutic communities®.
All data about respondents are anomized, which means
processed in such a way that no one, not even the one
who processed the data, can connect them with certain
persons, so it doesn’t require ethics committee approval.

Methods

This research paper gives analysis of existing data
from the national Registry of Treated Psychoactive
Drug Abusers. The collection of data for the register is
legally determined by the program of collecting health
statistical data. Publishing such a paper is a way to
analyze and present the results of additional data
analysis that is not done in a typical way and it is very
valuable and informative. Since the data come from the
national Registry which encompass complete population
of those characteristics, and data collection were
specified by legislation, neither of cases was excluded.

Procedure

The data were collected via online Pompidou form, a
standardized questionnaire:
= recommended by the Council of Europe. Treatment
centres participating in the data;
= collection enter the data directly through the online
platform of the register, which includes all;

= questions from the Pompidou form. Patients are
identified uniquely using their national;

= identification number in order to prevent double
registration and double counting of the same;

= person in the report. A lot of treatment facilities are
able to participate in the collecting data for the
registry, which availables a wide coverage of the
population.

Questionnaire

Pompidou questionnaire (Katalini¢ & Huski¢ 2017,
HZJZ 2019) and International Statistical Classification
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of Diseases and Related Health Problems (ICD-10) —
codes from F11 to F19 (Kuzman 2012) were used for
registration. Questions from the Pompidou question-
naire were based on socio-demographic information and
information about treatment, risky behavior and legal
problems, which were strictly confidential (Croatian
Institute of Public Health 2019).

Statistical analysis

We used descriptive statistics to show apsolute num-
bers, chi-square test to determine whether the obtained
frequencies deviate from the expected frequencies
under a particular hypothesis and binary logistic re-
gression to assign which characterictics can predict the
abstinence status of the treated person. The dependent
variable is the result of treatment which takes on two
possible outcomes - a value of 0 (does not abstain) and
1 (abstains - stable). We chose gender and the way of
referral as predictor variables. Gender is a dichoto-
mous variable in which we can see how many times
abstinence is more likely to occur in males than in
females. The method of referral is a variable that we
divided into the following modalities: "Personal,
family, friends", "Health institution", "Police, Muni-
cipal State Attorney's Office, court" and "Social
Welfare Center". The ratio of chances is analysed in
relation to the reference category, and in our case it is
the category "Police, Municipal State Attorney's Offi-
ce, court". Both statistical tests were performed in the
SPSS program.

RESULTS

In table 1 registrated persons are classified based
on their gender and based on the time of their first
treatment. According to that, men take cannabinoids
more than women. There were less registrated people
because of cannabinoids abuse in 2009 compared to
2008, but after that the number was increasing and
achieved maximum in 2014. From 2014 to 2016 the
numbe of registrated people was decreasing and after
that the trend of increasing continued and year 2018
stands out by number of people treated for the first
time in that year.

Table 2 shows registrated people based on their age
and working status. The most registrated people had
been aged 20-24 years until 2009, but after that the age
limit went down and the most registrated people has
been agred 15-19 years. According to that, based on
working status, the most people were students, unem-
ployed or they have an occasional job, what made it
difficult to prescribe a fine because it was about people
without permanent financial income. Registrated per-
sons were referred to treatment personally, by family,
friends, general practicioner, hospitals and other medical
institutions, centre for social care and the court or
police, but for some of them, data were unknown.
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Table 1. Number of patients treated for the first time in certain year and patients treated before that year

Year Treated for Treated before Total
the first time that year Men Woman All

2008 592 60.16% 392 39.84% 895 90.96% 89 9.04% 984
2009 420 60.26% 277 39.74% 620 88.95% 77 11.05% 697
2010 606 67.48% 292 32.52% 792 88.20% 106 11.80% 898
2011 619 62.65% 369 37.35% 864 87.44% 124 12.56% 988
2012 675 64.16% 410 35.84% 927 88.11% 125 11.89% 1052
2013 671 62.01% 411 37.99% 912 84.29% 170 15.71% 1082
2014 700 61.03% 447 38.97% 985 85.88% 162 14.12% 1147
2015 528 53.55% 458 46.45% 871 88.34% 115 11.66% 986
2016 469 59.75% 316 40.25% 668 85.10% 117 14.90% 785
2017 612 63.82% 348 36.18% 802 83.54% 158 16.46% 960
2018 803 84.08% 152 15.92% 803 84.08% 152 15.92% 955

Table 3 shows the way of referral in certain years.
The most people were referred to treatment by police in
every of observed year, center for social welfare is on
the second place and family on the third. Since 2016 the
percent of self-reported people to treatment has been
increasing. Friends, general practicioner, hospitals and
other medical institutions referred to treatment because
of cannabinoids abuse very rarely.

Table 4 shows applications and results of treatments.
The highest and the dominant number of treatments
were in Department for prevention and outpatient treat-
ment for addiction (18 388) whereas on the second
place was hospital treatment, but with convincingly
lower number of cases (2 159). The least number of
patients were treated within the therapeutic community
(278) and day hospital (52).

= Psychotherapy Directions

Consultation Family therapy

Another institution ? Treatment hasn't started yet

Other 7 7 Unknown

8%
1
25%

0%
1%61% 1%

62%

* Among these patients, 884 of them received pharmaceutical therapy

Figure 1. The type of treatment

Figure 1. shows which ways of treatment were used
and that mostly it was about consultations (62%). For 25
% of patients’ data were unknown and on the third place
there was psychotherapy with 9% of cases. Family
therapy, giving directions and referral to another
institution were used in small number of cases. Also,
there wasn’t any treatment for patients in very small
number of cases.

Results of treatments showed that there were almost
the same number of apstinents (5 724) and people who
sometimes took cannabinoids (5 734) and these results
were the most common. Chi-square test showed a
statistically significant difference between apstinents
and patients with unchanged status if these treatments
were used: “family therapy”, “support”, “referred to
another institution” and “the treatment hasn’t started
yet” (Table 5). Treatments “support” and family therapy
were more common in patients with unchanged status
after treatment. Also, patients with unchanged status
were significantly more often referred to another
health institution, whereas in apstinents the treatment
hasn’t started yet in more cases. The most common
used the way of treatment was consultation, but there
wasn’t statistically significant difference between
apstinents and patients with unchanged status after
treatment. Chi-square test showed statistically signifi-
cant difference between apstinents and patients with
unchanged status after treatment according to all ways
of referral written in the table 5. Apstinents were more
often referred by family, centre for social welfare, court
and police. Patients with unchanged stauts after treat-
ment were more often referred by themselves, friends,
Department for prevention and outpatient treatment for
addiction, general practicioner and hospital.

To examine which characteristics affect the proba-
bility of abstinence, we used a binary logistic regres-
sion. Omnibus tests (Table 6) showed significance at a
level of less than 5%. Based on that, we can say that the
model has increased its ability to explain compared to
the model only with the constant. The Hosmer and
Lemeshow test indicate that the model is well adapted
to the data, according to the statistically insignificant
chi-square indicator. Pseudo R? in the table showed that
the predictor variables are about 3% and explain the
changes in the dependent variable, while the classifica-
tion table showed the specificity, ie the percentage of ac-
curate prediction of a negative result (78.8%) and sensiti-
vity, ie the percentage of abstainers correctly predicted
(28.1%). In the results table, the first column of the table
showed the coefficients of binary logistic regression,
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Table 4. Applications and results of treatments

Tretment Total
Department for prevention and 18 338
outpatient treatment for addiction

Hospital - ambulance 2159
Hospital - stationary 2 058
Day hospital 52
Therapeutic community 278
Other 2
Result of treatment Total
Apstinent 5724
Apstinent for the main drug, 94
but takes another

Sometimes takes the main drug 5734
Unchanged 2328
Treatment hasn’t started yet 1 345
Unknown 7 662

while the last column represents the odds ratio in logistic
regression, ie the element to be interpreted. The predictor
variables are gender and the source of referral. In the case
of gender, the odds ratio in binary logistic regression
shows how many times the abstinence is more likely to
occur in one gender than in the other. In case of source of
referral the odds ratio refers to the reference category
“referred by the police, the municipal state attorney's
office or the court”. The results showed that there was no
statistically significant difference between men and
women when it comes to the probability of abstinence,
and the same is among persons referred by the police, the
municipal state attorney's office or the court. The police,
the municipal state attorney's office, and the court were
also the reference category for the variable "The way of
referral”. In the case of the categories "Personally, family,
friends" and "Health care institution", the abstinence
status of persons referred in this way was less likely than
in the reference category, while those referred by the
center for social care were about 1.3 times more likely to

be abstainers compared with the reference category.

Table 5. Chi-square test for the way of treatment, the way of referral and results of treatment

Apstinent (stable) Unchanged status Total  Chi-square
The way of treatment
Psychotherapy 536 176 712 13.924
Directions 96 42 138 6.164
Consultation 3958 1456 5414 12.895
Family therapy 25 19 44 16.047*
Support 70 58 128 34.738%*
Referred to another institution 19 45 64 77.450%**
The treatment hasn’t started yet 11 41 52 88.084**
Other 21 3 24 12.299
Total 4736 1840 6576
Referred by
Personally 393 129 522 14.938*
Family 625 678 1303 67.513%*
Friends 29 13 42 4.136
Department for prevention and outpatient 14 13 27 15.810%*
treatment for addiction
General practicioner 92 56 148 17.251*
Hospitals and other health institutions 88 54 142 17.256*
Centre for social care 1393 382 1775 66.054%%*
Court/Police 2522 766 3288 69.314%*
Total 5156 2091 7247
*p<0.05; **p<0.01
Table 6. Results of binary logistic regression
B S.E. Wald df Sig. Exp (B)
Gender -0.048 0.067 0.524 1 0.469 0.953
The way of referral 187.809 3 0.000
Personally, family, friends -0.598 0.056 114.691 1 0.000 0.550
Healthcare institution -0.371 0.117 10.091 1 0.001 0.690
Center for social care 0.228 0.054 17.999 1 0.000 1.256
Constante -0.047 0.069 0.468 1 0.494 0.954

Cox 1 Snell R Square 0.022; Nagelkerke R Square 0.3; Hosmer and Lemeshow Test: Chi-square: 5.429; Df: 3; Sig. 0.143;
Classification table: 56.4%; Sensitivity: 28.1%; Specificity: 78.8%
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DISCUSSION

The advantage of this study is that the analysis is
based on data from the Registry which includes data
from the total population, not from a sample. Further-
more, the advantage is that over a long period, 10 years,
the same data is collected in the same way and can be
compared. The limitation is that any additional data
cannot be collected from persons because data collec-
tion was specified for Registry by legislation.

Results showed changing trend of registrated people
in a ten-year period. Men take cannabinoids more than
women and also more and more young people are
registrated because of cannabinoids abuse which get on
well with world trends (Cuttler et al. 2016). The most
registrated people were referred by repressive way, which
makes question of its efficiency and prevention of long -
term addiction, because system like that more likely
stigmatizes and punishes young people, opposite to
giving support and help. Those referred by repressive
mechanism are more likely to have the abstinence status,
but it could be explained by the desire to avoid fines, not
real addiction. It is easier for them to stop taking
cannabinoids if they weren't addicted. Comparing the
different repressive ways, those referred by center for
social welfare have higher chance of abstinence status,
which can be explained by a greater assessment of the
need for treatment. The chi square test showed that
persons referred by family were more often abstainers,
but in binary logistic regression referral by family is
classified in the category of unrepressive referral, which
is the category with the result of less abstinence. Absti-
nation of people reffered by family can be explained by
family support, but also with avoiding the payment of
punish, because mostly of them were studens, so parents
needed to pay for them. The most commonly used the
way of treatment is consultation, , but results showed
that there wasn’t significant difference between apsti-
nents and patients with unchanged status, which makes
conclusion that something needs to be wrong with that
treatment. According to data of European Monitoring
Centre for Drugs and Drug Addiction (EMCDDA), 16%
of Croatian citizens aged 15-34 years were taking
cannabis in 2017. European countries with a higher
percent of cannabis consumers were Netherlands
(17.5%), Czech Republik (19.3%), Spain (18.3%), Italy
(20.9%) and France (21.8%) (European Monitoring
Centre for Drugs and Drug Addiction 2017). Drug use
in the Netherlands is not a crime, but in some situations,
it is prohibited at the local level in order to protect the
health of young people or for reasons of public order,
such as at schools and on public transport. Imprison-
ment is the punishment for the possession of small
quantities of drugs for personal use, but, in practice, it is
not a case. If the police finds somebody in in possession
of a small amount of drugs for personal use, in
generally, he will not be pursued, but the police will
seize the drugs. Cannabis sales and consumption outlets,

known as ‘coffee shops’, may be tolerated by local
authorities only under strict conditions which are
following The Opium Act (Colson & Bergeron 2017). In
Czech Republik drug use is not, but the cultivation or
possession of small quantities for personal use is a non-
criminal offence punishable by a fine (The Library of
Congress 2016), whereas in Spain the both situations
are non-criminal offences, punishable by fines. For
minor Spaniards, the fine can be suspended if the offen-
der voluntarily attends treatment, rehabilitation or con-
sultation activities (The European Monitoring Centre for
Drugs and Drug Addiction 2019 a). There are differen-
ces between Spanish regions. In Catalonia system is
liberal, whereas in Madrid is more strict with higher
fines (Euronews 2013), but there is dissatisfaction in
both regions in opinions of doctors and lawyers (Rossi
et al 2018). Drug use in Italy is not specified as an
offence, but the punishment for the possession for
personal use are administrative sanctions, such as the
suspension of a driving licence, that could be completed
with a socio-rehabilitation and therapeutic programme
(The European Monitoring Centre for Drugs and Drug
Addiction 2019 a, Mosher & Akins 2007). The use and
possession of illicit drugs are criminal offences in
France. In simple cases, drug users may receive a
caution, but for all offenders aged over 13 years this
should usually be accompanied by a requirement to
attend a compulsory drug awareness course, introduced
in March 2007, for which an offender may have to pay.
The implementation of educational and health inter-
ventions is a priority for simple drug crimes (Drug
Policy Consortium 2010). Countries with the lowest
prevalence of cannabis use are Turkey (1.8%), Hungary
(3.5%), Cyprus (4.3%), Greece (4.5%), Romania
(5.8%), Litva (6.0%) and Portugal (8%). Eventhough
Turkey is a country with the lowest percent of cannabis
consuments, in last few years there has been increasing
in volume of drugs used in that country and drugs that
are part of transport through that country (Brookings
2014). The punishment for buying, receiving, cultiva-
ting or possessing drugs for personal use is imprison-
ment of 1-2 years. There is also the option of treatment
and/or probation of up to 3 years (The European
Monitoring Centre for Drugs and Drug Addiction 2019
a). Since year 2013, Drug consummation has been a
criminal offence in Hungary punishable by up to 2 years
in prison. Possession is punishable by imprisonment up
to 2 years if it involves small quantities. There is option
of healthcare treatment and suspension of the prose-
cution only if the offender had small quantities of drugs,
but this option is not available within 2 years of a pre-
vious suspension (The European Monitoring Centre for
Drugs and Drug Addiction 2019 a, International drug
policy guide 2013). Possession for personal use in
Cyprus is specified as a serious criminal offence, puni-
shable by imprisonment. In recent years, there has been
trying to introduce alternative sanctions. In the pre-trial
phase, there is an alternative to referre young offenders
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arrested for the first time to the healthcare treatment.
New law, introduced in 2016, allow self-applying for
the treatment for those who are accused of drug-related
offences other than supply and serious felony. Although
drug possession is considered a serious crime, culti-
vation and use of medical cannabis for personal use has
been legalized since 2019 (Healtheuropa 2019). The
Greek law introduced in 2013, specifies imprisonment
up to 5 months for offenders who use, obtain, process or
cultivate cannabis for personal use. If the offender does
not any other criminal offence in the period of 5 years,
the drug offence is not recorded on the offender’s
criminal record. Offenders may be referred to a special
treatment unit operating in a prison setting or a
community drug treatment programme operated by a
lawfully recognised agency if the investigating judge
decides like that. Offenders who have already been
attending the treatment, may avoind the punishment
(The European Monitoring Centre for Drugs and Drug
Addiction 2019a, Lambropoulou 2003). According to
Criminal Code from 2014 Drug consumption is illegal
in Romania, but punishment is not specified. In the case
of possession for personal use, the court can impose a
fine or imprisonment from 3 months to 2 years, or from
6 months to 3 years, depending on the type of drug. In
the case of a drug user who agrees to be referred to the
treatment, the punishment may be suspended (The
European Monitoring Centre for Drugs and Drug
Addiction 2019 a, Dégi 2004). Consumption of drugs is
an administrative offence in Latvia, punishable by a fine
of 30 to 150 euros for a first offence with possible refer-
ring to the treatment. Since January 2017, procurement
and possession of a small amount of an illicit drug for
personal use has been a criminal offence punishable by
community service or restriction of liberty, but non-
prison incarceration of 10 to 45 days (The European
Monitoring Centre for Drugs and Drug Addiction 2019,
Ivanciks et al. 2015). Among these countries with a low
percentage of cannabis use, the most interesting is
Portugal, which is the only EU country with decri-
minalized (not legalized) use of all drugs for personal
use. The Drug Decriminalization Act of 2001 proved to
be very successful in Portugal, since its introduction has
reduced the prevalence of all drugs, which is now
among the lowest in Europe (Greenwald & Glenn
2009). The regulation specifies maximum amounts of
drugs in grams for 10 days of consumption. The local
drug committee evaluate a person who is uses or pos-
sesses a small amount of drug for personal use, unless
he/she is involved in the drug trade. The drug committee
consists of three members, two of them are physicians,
psychologists, sociologists, or social workers, and the
third member is a legal professional. Penalties may
apply, but the main goals are to investigate the need for
treatment and to promote healthy recovery. Portugal is a
great example how successful interventions don’t have
to be very strict and repressive if their use is apropiate
(The European Monitoring Centre for Drugs and Drug
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Addiction 2019 a, The European Monitoring Centre for
Drugs and Drug Addiction 2019 b). Future research
should be more focused on effective preventive inter-
ventions, as well as the outcomes and implications of
therapeutic interventions with the aim of finding the
best models for the prevention and treatment of
cannabis addiction. Recommendation for further studies
is to explore regional differences and specificity of these
population groups and to explore treatment outcome in
relation to other parameters that are not analyzed in this
research paper.

CONCLUSION

Croatia was above European average in cannabis use
in age groups from 15 to 34 years in 2017 according to
data of European Monitoring Centre for Drugs and Drug
Addiction. Results of research in a ten-year period from
2008 to 2018 showed that there hadn’t been significant
changes in decreasing and increasing in number of
registrated people because of cannabinoids abuse, but it
is possible to see difference in number of registrated
people in certain year, so the year 2018 is specific based
on the high number of patients treated for the first time
in that year.. More and more young people are registra-
ted because of cannabinoids abuse. Interventions used in
Croatia, except fines and imprisonment up to 90 days,
are interventions of obligatory treatment in healthcare
institution without fine or imprisonment up to 90 days if
the offense has been done for the first time and with fine
or imprisonment up to 90 days if it is about addict or
occasional drug user (Zakon o izmjenama i dopunama
Zakona o suzbijanju zlouporabe droga 2019). The most
commonly used intervention of obligatory healthcare
treatment is consultation, but there is no statistically
significant difference between apstinents and people
with unchanged status. There are the most people direc-
ted by police in every of observed years, in the second
place there is Centre for social care and in the third
family. The highest probability of abstinence is in the
case of a referral from a center for social care. European
countries with high percent of cannabis users mostly
have liberal laws, whereas countries with low percent
have strict laws and very high penalties for breaking the
law. The only exception is Portugal, which is a great
example how successful interventions don’t have to be
very strict and repressive if their use is apropiate (The
European Monitoring Centre for Drugs and Drug
Addiction 2017, The European Monitoring Centre for
Drugs and Drug Addiction 2019 b). Inadequate imple-
mentation of the protective measure of compulsory
treatment puts a burden on the health system, the people
who don’t need a treatment are referring to it, which
costs and take away the doctor's time for those who
really need help. That’s why it is very important to have
a committee that will evaluate the person caught in the
offense and refer to the healthcare institutions those who
really need it to be treated.
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