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Introduction: There is limited data on the awareness and use of synthetic 
cannabinoids (SCs) in high-risk population in Serbia, despite SCs becoming more 
and more common at illicit drug market.

Aim: This pilot study aimed to examine the awareness and prevalence of use of SCs in 
patients with an opioid-use disorder and to identify patient characteristics and other 
factors associated with SCs use.

Patients and methods: This cross-sectional study was conducted at the Clinic for 
Psychiatry, Clinical Center Vojvodina, Serbia, the largest tertiary health care institution 
in this region of the country. All patients hospitalized due to the treatment of opioid 
dependence during November and December 2017 were included (response rate 
100%), and filled-out an anonymous questionnaire specifically developed for the 
purpose of this study. Differences between patients reporting SCs use and those who 
did not were compared using chi-square test with values of p < 0.05 were considered 
significant.

Results: Out of 64 patients (median age 36.37 years), one third (32.81%) reported using 
SCs. Socio-demographic characteristics of the subjects were not associated with SCs 
use. There were differences in the most common sources of information reported 
between the SCs users and non-users. Majority of SCs users (76.0%) were informed 
about SCs through friends, compared with just 26.0% of non-users (<0.001). Nearly 
all study participants (93.8%) were daily tobacco users. The share of respondents 
reporting alcohol and marihuana use was significantly higher among the SCs users 
(52.0% vs. 20.9%, p = 0.011 and 15.6% vs. 12.5%, p = 0.015), respectively. Higher share of 
SCs users used multiple psychoactive substances (38.1% vs. 16.3%), and this difference 
was statistically significant (p = 0.047). The most commonly reported adverse effect 
of SCs among users included dry mouth (81.0%), trouble thinking clearly (52.4%) and 
panic attacks (52.4%).

Conclusion: Understanding the awareness and use of SCs among high-risk drug 
users, as well as associated factors can help improve substance-use disorder 
treatment in our setting. Educational activities targeting public are urgently needed 
to raise awareness on SCs, considering that social contacts are the main sources of 
information on SC for this vulnerable population. Users of SCs have also reported 
using other psychoactive substances more often, and this calls for a holistic approach 
addressing multiple factors to improve substance-use treatment in our setting.
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Introduction

The United Nations Office for Drugs and Crime has defined NPS 
(new psychoactive substances) as “substances of abuse, either in a pure 
form or a preparation, that are not controlled by the 1961 Single 
Convention on Narcotic Drugs or the 1971 Convention on Psychotropic 
Substances, but which may pose a public health threat” (1, 2). According 
to the distinguished experts in the field, NPS are also defined as narcotic 
drugs or psychotropic substances made available or used from the early 
to mid-2000s for their psychoactive properties (3).

The appearance of NPS has raised considerable concern at 
international level. One of the reasons could be  a high number of 
substances identified by the Early Warning System every year - at the 
end of 2021 the EMCDDA (European Monitoring Centre for Drugs and 
Drug Addiction) was monitoring around 880 NPS, 52 of which were 
first reported in Europe in 2021 (2). In addition, a growing number of 
NPS consumers have been assessed by health care professionals (HCPs) 
with very severe clinical manifestations and unpredictable NPS 
associated untoward effects (4, 5). Considering their psychopathological 
consequences, which are of main interest for mental HCPs, NPS include: 
synthetic cannabinoids/cannabimimetics (SCs), new synthetic opioids, 
ketamine-like dissociatives, novel stimulants and novel psychedelics, 
prescription and over-the-counter medicines with a misusing 
potential (6).

The prevalence of NPS use is very difficult to estimate, especially for 
the countries not included in the standard world warning and 
monitoring systems. Scarce data available originates from analysis of 
calls to national poison control centers, emergency department 
admissions and drug use surveys (7). According to the ESPAD 
(European School Survey Project on Alcohol and Other Drugs) study 
from 2019 which collected information on NPS in general, 3.4% of the 
ESPAD students surveyed had tried NPS during their lifetime and 2.5% 
had used them in the past 12 months (8). While surveys about NPS 
consumption have been most commonly focused on one group of 
potential/real users, the NPS-transnational (NPS-t) project included 6 
European countries (Germany, Hungary, Ireland, the Netherlands, 
Poland and Portugal) and 3 groups of NPS consumers (socially 
marginalized, users in nightlife settings and in online communities) (9). 
In the total sample, last year prevalence was by far highest for stimulant 
NPS, followed by psychedelic NPS and herbal blends and/or SCs, while 
it was lowest for dissociative NPS (9). Moreover, prevalence rate also 
varied across countries included in the study (9). Additionally, to 
investigate the use of selected NPS in general population, wastewater-
based epidemiology has been applied in 14 European countries 
(including Serbia) during 2016 and 2017 (10). Methcathinone was most 
frequently detected (>65% of the cities), followed by mephedrone (>25% 
of the cities), and only mephedrone, methcathinone and methylone 
were found in both years (10). Also, this study confirms that NPS use in 
Europe is much lower than the use of classical psychoactive drugs (10). 
On the other hand, lived experience of people who use NPS as well as 
people who provide harm reduction services were main sources of 
information for the study conducted by Kurcevič et al. in 6 Euroasian 
countries, including Serbia (11).

The Early Warning System in Serbia has been active since 2016. An 
increase in the prevalence of synthetic stimulants and other NPS use has 
been reported within EMCDDA publication next year (2017) (12). The 
study pointed out first clinical and analytical experience of the Serbian 
National Poison Control Centre with SCs, as representatives of NPS, was 
published in 2018 (13). Even though the inhalation of SCs is intended 

to mimic the psychotropic effects of cannabis (mostly euphoric effects 
and relaxation), SCs undesirable effects are unpredictable and more 
severe (e.g., cardiac arrest, liver toxicity, kidney failure, seizures) than 
those provoked by phytocannabinoids (14). The most prominent 
psychiatric and neurological adverse effects are: auditory/visual 
hallucinations, anxiety and agitation, paranoia, mood swings, suicidal 
ideation and attempts, thought disorganization and delirium (4, 6, 15). 
Even a peculiar “synthetic” psychosis, designated “Spiceophrenia,” has 
been described as a chronic psychopathological symptom of SCs 
consumption (5). Finally, SCs use could lead to dependence, tolerance 
and withdrawal phenomena (16).

Evaluating awareness and attitudes of future HCPs in Serbia 
regarding NPS, Mijatović Jovin et  al. in the most recent paper 
emphasized the necessity for improving theoretical and clinical lectures 
about NPS for prospective doctors in the context of their future role in 
the prevention and treatment of NPS overdose and addiction (17).

To the best of our knowledge, there is no available data on the 
awareness and use of SCs in patients admitted to drug detoxification 
treatment in Serbia. This survey based cross-sectional pilot study aimed 
to examine the awareness and use of SCs in patients with an opioid-use 
disorder and to identify patient characteristics and other factors 
associated with SCs use.

Method

This cross-sectional, observational study was conducted at the 
Department for substance-related and addictive disorders of the Clinic 
for Psychiatry Clinical Center Vojvodina. All patients hospitalized for 
the treatment of opioid dependence (F11.2 according to International 
Classification of Diseases, 10th edition – ICD-10) during November and 
December 2017 were asked to participate, and all have accepted 
(response rate 100.0%).

The participants were informed that survey completion was 
voluntary, confidential, that no personal information would be collected/
processed and published, and that no compensation would be provided 
for their potential participation. Study personnel assessed participants’ 
understanding about the study by asking whether they understood the 
nature and purpose of the study, the informed consent procedure, and 
if there were any questions prior to survey administration. After 
obtaining consent for participation, the survey was started.

The investigation was approved by the Ethics Committee of the 
Clinical Center of Vojvodina as well as the Ethics Committee of the 
Faculty of Medicine, University of Novi Sad.

Based on the literature, recommended minimum sample size for 
pilot and feasibility studies is between 24 and 50 participants (18–20). 
Taking this into account, with a sample size of 50, we would have been 
able to estimate a prevalence of SC use of 30% within a 95% confidence 
interval of ±13%.

Items of the study included questions about demographics and 
past and current (past 30-day) substance consumption (tobacco, 
alcohol, marijuana, and other drugs). The survey also inquired about 
(1) source of information regarding SCs, (2) SCs product use and its 
frequency (pattern of use), (3) undesirable subjective effects of SCs 
products (risk and consequences of SCs use), and (4) types of SCs used 
and common slang names. Questionnaire used is available in the 
Supplementary material.

Descriptive statistics, Chi-square test for categorical variables and 
t-test for continuous variables were used for the analysis. Analyses were 
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performed IBM SPSS Statistics V.22 software. A p level < 0.05 was 
considered statistically significant.

Results

Out of 64 patients included in the study, one-third (21, 32.81%) 
reported ever using SCs. One third of the SCs (28.57%) consumers used 
SCs daily. Majority of the respondents (53, 82.81%) identified as male. 

The median age of respondents was 36.37 years, with no significant 
difference in age between SCs users and non-users (F = 0.007, p = 0.93). 
Almost all (87.5%) reported completing secondary school. Most 
(64.06%) were currently employed, and the rest reported being 
unemployed and looking for job. Most of the survey subjects (81.25%) 
were from urban areas. Regarding relationship status, one half of the 
participants were single (51.56%). There were no differences in 
demographic characteristics between those reporting having ever used 
SCs and non-users (Table 1).

Over one-third of the participants (42.0%) were informed about SCs 
by a friend, while 37.0% of respondents were exposed to information 
regarding SCs by traditional and social media (Table 2). There were 
differences in the most common sources of information reported 
between the SCs users and non-users. Majority of SCs users (76.0%) 
were informed about SCs through friends, compared with just 26.0% of 
non-users. Higher share of non-users reported social media and internet 
as sources of information in comparison with SCs users (37.0% vs. 
10.0%). Also, a third of non-users reported never having heard about 
SCs. Respondents’ habits on past and current substance use, and 
differences between SCs users and non-users are reported in Table 3. 
Nearly all study participants (93.8%) were daily tobacco users, with a 
slightly higher percentage of smokers among the non-user group (83.7% 
vs. 81.0%, p = 0.783). Overall, approximately one third reported alcohol 
and marijuana use, 31.3 and 28.1%, respectively. However, the share of 
respondents reporting alcohol and marijuana use was significantly 
higher among the SCs users (52.4% vs. 20.9%, p = 0.011 and 15.6% vs. 
12.5%, p = 0.015, respectively). Higher share of SCs users used multiple 
psychoactive substances (38.1% vs. 16.3%), and this difference was 
statistically significant as well (p = 0.047).

Ninety (90.48%) out of 21 SCs users thought that “Usage of SCs is 
more dangerous than consumption of marijuana,” while slightly over half 
of non-users (55.81%) agreed with this claim, and this difference was 
statistically significant (χ2 = 7.885, p = 0.023).

The most reported adverse effects associated with SCs use were dry 
mouth (81.0%), followed by trouble thinking clearly (52.4%) and panic 
attack (52.4%) (Figure 1).

Survey subjects reported 29 different names of new psychoactive 
drugs available on the Serbian market, but just 3 (10.34%) of them were 
actually SCs (mamba, k2, black sabath).

Discussion

The present study identified prevalence of SCs use and associated 
factors among a vulnerable population of persons being treated for 
opioid-use disorder in order to bring light to this understudied topic 
considering their increasing availability and number of SCs on the market. 
Persons with opioid-use disorder commonly abuse other psychoactive 
substances, including cannabis, which makes them vulnerable to use SCs 
as well. This is influenced by a combination of social, psychological and 
economic factors, in addition to biological features of the opioid and 
cannabinoid receptor systems. SCs, diverse compounds exhibiting high 
affinity for the cannabinoid receptors, are known to interact with opioids 
in many physiological and pathological functions, including addiction 
(16). A neurobiological convergence of the cannabinoid and opioid 
systems is apparent at both receptor and behavioral levels. Both CB1 and 
CB2 agonists are able to induce antinociception by increasing opioid 
precursors’ gene expression or via release of endogenous opioids (21, 22). 
CB2 receptors activation indirectly stimulates opioid receptors located in 

TABLE 1 Socio-demographic characteristics of the respondents (N = 64).

Parameter No % χ2* Value of p

Gender 64 100 0.963 0.326

male 53 82.81

female 11 17.19

Education 64 100 7.064 0.216

less than high school 7 10.94

high school or equivalent 56 87.5

college and above 1 1.56

Living arrangements 64 100 3.032 0.553

married/cohabiting/civil union 25 39.06

single 33 51.56

divorced/widowed/separated 6 9.38

Employment status 64 100 5.341 0.148

employed full-time/part time 21 32.81

temporary jobs 20 31.25

unemployed 23 35.94

Residential area 64 100 1.746 0.186

urban 52 81.25

rural 12 18.75

Family type 64 100 4.307 0.366

nuclear 23 35.94

joint 32 50.00

alone 9 14.06

Living

with young children 22 34.38 3.032 0.553

with opiate addict 9 14.06 0.533 0.465

*users vs. non-users.

TABLE 2 Source of information regarding SCs.

Source Users Non-
users

Total χ2, Value of p

Friends 16 (76.0%) 11 (26.0%) 27 (42.0%) 19.564, <0.001

Social media 

and internet

2 (10.0%) 16 (37.0%) 18 (28.0%)

TV, radio, 

newspapers

3 (14.0%) 3 (7.0%) 6 (9.0%)

Have not heard 

about SC

0 (0.0%) 13 (30.0%) 13 (20.0%)

Total 21 (100.0%) 43 (100.0%) 64 (100.0%)
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primary afferent pathways, implying that cannabinoids can enhance 
opioid effects (23). Pharmacological modulation of the opioid system can 
modify the effects of THC (24). SCs use in this vulnerable population can 
contribute to the worsening of patient’s overall prognosis and prolongation 
of recovery (25), as polydrug use was reported to be associated with 
serious injury, adverse effects on health, fatal overdose, suicidal ideas and 
suicide attempts (4, 26, 27). In addition, SCs are one of the NPS with the 
highest number of reported intoxications (28, 29). Cannabis use was also 
found to be a predictor of the duration of untreated psychosis, and of 
disease outcome (30).

In the present study, more than a third of respondents (32.81%) 
reported having ever used SCs, similarly to the prevalence of SCs or NPS 
use, reported in Italy (33.5%) (25), Germany (32%) (31) and France 
(29%) (32). Several patient characteristics were examined with the 
respect to SCs use. Our study showed that the use of SCs was not 
reserved exclusively for adolescent population, as often reported, with 
the average age of the persons reporting SCs use being 36.37 years. 
Evaluating health and social problems associated with recent NPS use 
in 6 European countries, Van Hout et al. reported that average age of 
marginalized, night life and online users was 33.5, 25.7, and 23.6 years, 
respectively (33), while Soussan et al. revealed age range between 18 and 
75 years (mean 27.6 years) in a self-selected sample of international NPS 
users (34). In contrast to other studies (35, 36), we  did not find 
associations between socio-demographic characteristics such as income, 
education or social-deprivation and SCs use, but several other factors 
related to the use of SCs in persons with an opioid-use disorder 
were confirmed.

Being marijuana, alcohol and/or polydrug user were the most 
important risk factors for the SCs use. These results are in line with 
previous findings, suggesting that SCs (and other NPS) use is 
associated with polysubstance abuse in opioid addicts. The classic 
concept of defining polysubstance use as the simultaneous 
consumption of 3–4 “classic” drugs (e.g., opioids, amphetamines, 
cocaine, and cannabinoids) (37) should be reassessed to also include 
the use of NPS (38), in light of their growing uptake in the illicit drug 
market. A recent study based on the urine analysis reported the 
prevalence of polysubstance use of 66.3% in patients with opioid use 
disorder, with detection of NPS in more than 25% of samples (39). 
Differentiating by type of NPS, new synthetic opioids were most 
commonly determined (8.6%), while NPS cannabinoid type was 
detected in 3.2% of samples (39). Findings by Larabi et al., where 54% 
of NPS users had been exposed to more than one NPS in the same 
time period, mostly in combination with cocaine, amphetamines and 
opioids (32), gives further support for the problem of polydrug use 
associated with the NPS. In addition, SCs are not merely substitutes 
for older “classic” psychoactive substances, but rather represent an 
inseparable part of the drug repertoires. A study by Elliott et  al. 
showed that marijuana and SCs are not commonly used 
interchangeably by the same individuals, implying either that the 
substance effects are sufficiently different, or that SCs are used out of 
a perceived necessity, not preference (40). In Serbia, NPS were 
commonly consumed in combination with amphetamines, cocaine, 
ecstasy, alcohol and cannabis (11). Reasons for drug combinations 
were: to prolong or amplify the drug’s effects, to add a new effect and 
to alleviate drug hangovers (11). Acute side effects reported strongly 
support those described in the literature and included dry mouth, 
trouble thinking clearly, panic attack, palpitations and fear (6, 11, 13, 
14). SCs users from our study were more aware of dangers associated 
with the SCs consumption than non-users. On the other hand, being 
asked to report names of SCs available in Serbia, opioid addicts in our 
survey reported 29 different names, of which only 10.34% belong to 
SCs. In a qualitative study by Kurcevič et  al. intended to identify 
patterns of NPS use in 6 Euroasian countries, respondents from 
Serbia were not entirely clear what constituted “new psychoactives” 
and numbered several substances, including SCs, as being “new” in 
the context of Serbian drug scene (11).

This pilot study has estimated prevalence of SCs use in this 
vulnerable population, and identified opportunities for larger scale 
research. With high willingness of patients to participate in study of 
this type, hospital setting seems a suitable one for recruitment of 
this population. Other that opening venue for further research, 
study identified several opporutnites to improve patient care, 
including offering a basis for preventative strategies. Firstly, the 
HCPs involved in the care for the patients with opioid use disorder 
should also be aware of the possibility of patients using SCs, as these 
appear to be frequent concomitants to the conventional drugs of 
abuse (41). This should be  included when developing treatment 
plans tailored to specific challenges of each individual patient to 
support treatment and recovery. To allow for harm reduction, 
patients should be informed about the dangers of such practice and 
the fact that these combinations can produce unwanted and 
unpredictable effects. It was identified that most of the SCs users in 
the present study were acquainted with SCs through social-contacts. 
Patients who did not report SCs use listed internet as the main 
source of information on the NPS. According to Van Hout et al. 
younger drug users (average age of 23.6 years) are more active 

TABLE 3 Past and current substance use.

Substance SCs 
users 
(N, %)

Non-
users 
(N, %)

Total 
(N, %)

χ2 Value 
of p

Tobacco 17 (81.0%) 36 (83.7%) 60 (93.8%) 0.076 0.783

Alcohol 11 (52.4%) 9 (20.9%) 20 (31.3%) 6.496 0.011

Marijuana 10 (15.6%) 8 (12.5%) 18 (28.1%) 5.876 0.015

Polytoxicomania 8 (38.1%) 7 (16.3%) 15 (23.4%) 4.068 0.047

Total 21 (100.0%) 43 (100%) 64 (100.0%)

FIGURE 1

Reported adverse effects among SCs users (N = 21).
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online, while marginalized, high-risk users of NPS obtain their 
drugs from friends or dealers as opposed to the Internet (33). In 
addition, high-risk group was older (average age 33.5 years) and 
among the NPSs, listed herbal blends and/or SCs as the those most 
commonly used (33). This calls for broader educational health 
communication campaigns about the risks of polydrug use and 
dangers of the NPS, targeting population at risk to decrease 
misconceptions and provide reliable information.

Conclusion

Understanding the awareness and use of SCs among high-risk drug 
users, as well as associated factors, could enable more effective 
prevention and harm reduction within this vulnerable marginalized 
population. Educational activities targeting public are urgently needed 
to raise awareness on SCs, considering that social contacts are the main 
sources of information for this vulnerable population. Users of SCs have 
also reported using other psychoactive substances more often, and this 
calls for a holistic approach addressing multiple factors to improve 
substance-use treatment in our setting.

Limitations

This study had several limitations that need to be mentioned. As it 
was based on a survey of patients currently being treated, this might 
have resulted in selection bias. As with any self-reported measure, recall 
and reporting bias cannot be excluded, which might have resulted in 
under-or over-reporting of  SCs use. Study included a low number of 
participants for a disorder with a difficult to estimate prevalence. 
However, even despite the limitations of this survey, findings identify 
several problem areas in a difficult-to-sample population. A follow-up 
study, including the data from health-care records in addition to self-
reported measures, as well as larger sample is warranted, which would 
make it necessary to include other treatment centers in the country.
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