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The study examines the relationship of family, school and geographic factors in relation to the
prevalence of different health risk behaviours among Czech adolescents (aged 15-16 years) based on
cross-sectional study design. Risk behaviours such as cigarette smoking, alcohol drinking and marijuana
use among adolescents have often been shown to co-occur with each other. Data from the European
School Survey Project on Alcohol and Other Drugs 2007 were used. A total of 7616 students from the
Czech Republic were analysed in the study. About two thirds of students (63.5%) did not engage in any
type of considered health risk behaviour, 21.1% reported one risk, 10.8% two risks, and 4.6% three risks.
Thus, in sum 15.4% of Czech, students were engaged in multiple risk behaviour forms. Separate
multilevel logistic regression models were performed in order to explore the redistribution of factors
on categories of multiple health risk behaviour.

© 2014 Elsevier Ltd. All rights reserved.

1. Introduction

In many countries of Central and Eastern Europe, the political
changes during the transition period brought a change in the
lifestyle and behaviour of many citizens. The democratization of
society brought the possibility of free decision making and choice,
both on the individual level and on the level of the whole society.
In the context of market economy and open borders allowing the
free movement of goods, services and citizens, illegal drugs have
also appeared, the use of which has spread rapidly and substan-
tially (Nozina, 1997; Csémy et al., 2002). These issues form an
important part of current public health challenges, especially in
order to find new and effective measures on substance misuse and
its prevention. Despite the rapid increase of drug problems, the
most serious forms of risk behaviour still remain to be smoking
and excessive alcohol drinking, with significant impacts on society
as a whole (Sovinova et al.,, 2003; Csémy et al., 2009). Despite
many governmental efforts and other measures (campaigns, taxa-
tion, etc.) during the last decade, the prevalence of health risk
behaviour in the Czech Republic remains high (Currie et al., 2004;
Hibell et al., 2009; Dzurova et al., 2010; Spilkova et al., 2011).
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In 1990, the Czech Republic started a process of social,
economic and political transformation. However, this transforma-
tion also brought higher social and economic inequalities, and
significantly influenced the lifestyle of the newborn society (Janik,
2010; Spilkova and Dzarova, 2012). Societal changes are associated
with various forms of risk behaviours that are dangerous to the
subsequent health development, especially of the younger gen-
eration. Substance misuse during adolescence and young adult-
hood remains a prominent public health problem in the Czech
Republic. Recent analyses (Vesely and Dzirova, 2011) of the
“Sample Survey of the Health Status and Life Style of the Popula-
tion of the Czech Republic” showed that more than half of young
people aged 18-29 years did not engage in multiple health risk
behaviours (59%), 25% reported one risk, 14% two risks, and 2.6%
three health risk behaviours (drinking alcohol four times or more
per week, smoking at least one cigarette daily, or drug use during
the last 12 months). The results of this study suggest that co-
occurrence of health risk behaviours increases with age, while at
age 18-29 years 59% was without risk factors, at age 30-39 years it
was 63.7%, at age 40-49 years 60.4% and by age 50-64 years it was
already 70.8%. In addition to age, it varies also by gender, level of
education and socioeconomic status of the individual.

Researchers have found that evidence of risk as well as
protective factors contribute to substance use (alcohol, tobacco
and illicit substances) at the individual, family, school, and com-
munity levels (Jessor, 1991; Brooks et al., 2012). Parental support
and family socioeconomic status (SES) can operate as protective
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factors (Vakalahi, 2001). Bobakova et al. (2012) found that parental
monitoring is significantly associated with the reduction of sub-
stance use in youth subcultures. Young people, whose parents do
not provide adequate family care, are more prone to health risk
behaviours, whereas those with a non-parental adult mentor may
not be (Fergus and Zimmerman, 2005). For example Pickett et al.
(2002) study the occurrence of health events associated with
multiple risk behaviours through the existence of protective
factors. They declare that young people may have high rates of
risk behaviours, but also have high rates of protective factors such
as family, school or material support. There is scientific evidence
that in addition to personal and social factors, geographic factors
also play a role in risk behaviour occurrence, e.g. Atav and Spencer
(2002) and Jiang et al. (2008) show that frequency of alcohol use
differs by community size. Fergus and Zimmerman (2005)
describe models of resilience for understanding the healthy
development of adolescents. Based on their work, youths living
in deprived areas are more likely to indulge in risk behaviour.
Programs focused on parental supervision or school-based pre-
ventive programs may help to reduce the negative effects of living
in such areas.

Reviewing the literature, few studies have examined intercon-
nections of family-level factors with school and geographic envir-
onment on risk behaviours of adolescents in the post-communist
societies. Recent comparative risk behaviour studies, participating
on the ESPAD project involving inter alia Central and Eastern
European Countries, have either been focused on differences in
youth risk behaviour between countries or they have analysed the
impact of family and individual psychological characteristics.
However, effects of the school environment and eventual geo-
graphic factors have rarely been taken into consideration
(Bjarnason et al., 2003a,b; Kokkevi et al., 2007; Olszewski et al.,
2009). The major aim of this study was to explore the role of
family structure as well as school and geographic factors on
specific types of risk behaviour (daily smoking, frequent heavy
drinking and cannabis use) in Czech adolescents. The specific
objective was to evaluate the impact of these factors on multiple
health risk behaviour.

2. Methods

The study uses data collected in the frame of the Czech
participation in the European School Survey Project on Alcohol and
Drugs (ESPAD) in 2007. Questionnaires were distributed in the
Czech Republic to students during regular classroom time by
teachers. Background and purpose of the study was explained
and participants were reassured that their participation was fully
confidential and voluntary. 45 min were given to complete the
questionnaire. Full details of data collection method and survey
can be seen in Hibell et al. (2009).

2.1. Sample and design

In the study a total of 7616 student respondents from the Czech
ESPAD 2007 Survey, aged 15-16 years, with no missing declaration
on any of the analysed questions were used. Those with higher or
lower age were excluded from the analysis. The study was
performed at 342 schools (average number of respondents per
school 22.27, SD 5.9) with four different school types: elementary
(9th grade, 22.5% of students), secondary grammar (22.1% of
students), secondary vocational (30.3% of students), and appren-
ticeships (25.1% of students). The purpose of surveying was to
ensure that data would be nationally as well as regionally
representative. Schools were randomly sampled from the school
register and implicitly categorized into mentioned types.

2.2. Ethical considerations

The study was carried out as an anonymous survey whereby all
students participated voluntarily. Therefore, neither the ethics
committee approval nor parental permission for participation
was required (Hibell et al., 2009).

2.3. Family background variables

In the ESPAD questionnaire some questions describing family
environment were asked. Six assets of variables were investigated:
family composition, perceived family affluence, parental emotional
support (student relationship satisfaction with his/her mother and
father) and parental level of education.

In the questionnaire students were asked: “Which of the
following people live in the same household with you?” According
to this, students were categorized into four separate family
composition classes: two parents; one parent and one stepparent;
just one parent and zero-parent/other—if they lived in a family of
any other combination.

Student satisfaction with the quality of his/her relationships to
parents was measured by two questions: “How satisfied are you
usually with (a) your relationship to your mother? (b) your relation-
ship to your father?” The original six point ordinal scale was
recoded into three satisfaction categories: high (“Very satisfied”
and “Satisfied“), medium (“Neither satisfied nor not satisfied”) and
low (“Not so satisfied” and “Not at all satisfied”).

Based on the question “What is the highest level of schooling
your father/mother completed?” the parental level of education
was classified into 3 groups: low (when parent completed primary
school or less), medium (completed secondary education level)
and high (completed university degree).

Perceived family affluence score was measured by the question:
“How well off is your family compared to other families in your
country?” Respondents answered on a seven point ordinal scale.
The scores were recoded into three categories: high (“Very much
better off”, “Much better off” and “Better off’), medium (“About
the same”) and low (“Less well off”, “Much less well off” and “Very
much less well off”).

2.4. School and place related variables

Three aggregate variables were investigated: school environ-
ment (associated with four different types of school), socioeco-
nomic environment of the school locality (indicated by the
unemployment rate; average 6.15%; range 2.20-16.26%) and popu-
lation number of 116 localities. Population sizes of the localities
were plotted on the map using GIS (from very small with less than
5000 inhabitants, to the Capital City of Prague with 1.2 million) as
can be seen in Fig. 1.

2.5. Measures of the health risk behaviours

The following three types of health risk behaviour (HRB) were
assessed:

2.5.1. Tobacco smoking

In the questionnaire students were asked: “How frequently
have you smoked cigarettes during the last 30 days?” Answering
options were: “Not at all”, “Less than 1 cigarette per week”, “Less
than 1 cigarette per day”, “1-5 cigarettes per day”, “6-10 cigarettes
per day”, “11-20 cigarettes per day” and “More than 20 cigarettes
per day”. Those reporting smoking at least 1 cigarette per day were
considered as having a tobacco smoking risk behaviour.
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2.5.2. Alcohol drinking

In the questionnaire students were asked: “Think back again
over the last 30 days. How many times (if any) have you had five or
more drinks on one occasion?” Answering options were: “Number
of occasions: 1-2”, “Number of occasions: 3-5”, “Number of
occasions: 6-9”, “Number of occasions: 10-19”, “Number of occa-
sions: 20 or more”. Those reporting five or more drinks on three or
more occasions were considered as heavy episodic drinkers and
coded as cases of health risk behaviour.

2.5.3. Marijuana use

In the questionnaire students were asked: “On how many
occasions (if any) have you used marijuana or hashish (cannabis)
during the last 12 months?” Answering options were: “0 occa-
sions”, “1-2", “3-5", “6-9”, “10-19”, “20-39” or “40 or more”.
Those reporting cannabis use 6 or more times during last 12
months were considered as marijuana users and coded as cases for
this type of health risk behaviour.

In the first step, these measures were used to determine the
prevalence of single health risk behaviour in Czech students.
Subsequently, respondents were classified as having none, one,
two or three types of considered health risk behaviours.

3. Data analysis

The analysis was conducted using SPSS Statistics version 21.0.
The Chi-square tests combined with confidence limits compari-
sons of corresponding prevalence proportions examined the
relationship between substance use, categories of health risk
behaviour (HRB) and basic family, school and area characteristics.
Subsequently, separate multilevel logistic regression models con-
trolling for potential intra-class correlation in dependent outcome
were conducted (students nested in particular school and locality).

Modelled binary variables (dichotomized in 2 categories: 1—yes;
0—no) were: daily tobacco smoking; heavy episodic drinking;
marijuana use. Multinomial dependent variable of adolescent
multiple health risk behaviour (m-HRB) was categorized into
4 levels: 0, 1, 2 and 3 (0O—without any HRB; 1—indicating those
with one HRB; 2—those with two types of HRB; 3—those with all
three considered types of HRB).

Tables 1-4 present HRB prevalence rates within 95% confidence
limits and fully adjusted odds ratios as outputs of logistic regres-
sion models. Significant results (p <0.05) are shaded. Positive
categories of explanatory variables were set as reference levels.
In addition to the above described factors, gender and age were
also included as explanatory variables in regression models,
resulting in fully adjusted logistic models presented in
Tables 3 and 4.

4. Results

A total of 7616 students (age 15-16 years) were analysed in the
study. 72.5% of respondents came from families with both own
mother and father, 12.7% from families with one own and one
stepparent, 12.5% with just one parent and 2.2% came from zero-
parent family. The largest proportion of students attended school
at localities of 5000-19,999 and 20,000-99,999 inhabitants (34.3%,
33.0% respectively), the smallest proportion of students came from
localities with the lowest number of inhabitants (population size
less than 5000).

Table 1 provides a full description of the sample according to
prevalence rates of daily smoking, heavy episodic drinking and
marijuana use cross-tabulated by indicators of family composition
and population of locality. Results show that almost a quarter of
adolescents (23.0%) reported smoking 1 or more cigarettes per
day, about one fifth of them (19.1%) reported 5 or more drinks on
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Prevalence rates of adolescent health risk behaviour by family composition and population of locality, ESPAD, 2007 (N=7616).
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Daily tobacco smoking
> 1 Cigarettes per day

Heavy episodic drinking
>5 Drinks on >3 occasions

Marijuana use
> 6 Times during last 12 months

Sample size

N % (95% CI) N % (95% CI) N % (95% CI) N
Family composition
Two parents 1062 19.2% (18.2-20.4) 975 17.6% (16.7-18.6) 688 12.5% (11.6-13.4) 5525
One parent and one stepparent 336 34.6% (31.6-37.9) 222 22.9% (20.4-25.8) 181 18.7% (16.3-21.1) 970
Just one parent 302 31.7% (28.7-34.9) 215 22.6% (19.9-25.4) 192 20.1% (17.5-22.8) 953
Zero-parent/other 53 31.5% (24.8-39.2) 43 25.6% (19.2-32.2) 31 18.5% (12.6-24.8) 168
Asymp. sig. (2-sided) <0.0001 <0.0001 <0.0001
Population of locality
—5,000 101 38.0% (32.5-43.6) 74 27.8% (22.7-33.5) 41 15.4% (11.2-19.9) 266
5,000-19,999 632 24.2% (22.5-25.9) 520 19.9% (18.4-21.5) 374 14.3% (12.9-15.8) 2615
20,000-99,999 530 21.1% (19.6-22.7) 474 18.9% (17.4-20.4) 358 14.3% (13.0-15.8) 2510
Regional centres 338 21.3% (19.2-23.2) 263 16.6% (14.7-18.3) 212 13.4% (11.7-15.1) 1588
Capital city of Prague 152 23.9% (20.7-27.2) 124 19.5% (16.5-22.5) 107 16.8% (13.9-19.8) 637
Asymp. sig. (2-sided) < 0.0001 <0.0001 0.122
Total 1753 23.0% (22.0-24.0) 1455 19.1% (18.2-20.1) 1092 14.3% (13.6-15.2) 7616

Note: CI of estimates computed by bootstrapping approach, number of bootstrapped samples=1000.

at least 3 occasions in last month and 14.3% had used cannabis
more than 6 times during the last 12 months. The highest rates of
smoking and alcohol drinking were found in the localities with the
lowest population size (38.0%, 27.8% respectively). As regards to
marijuana use, significantly lower rates were found in two-
parental families (12.5%), however, population of locality did not
show significant differences in this type of health risk behaviour.

Table 2 provides estimated rates of health-risk behaviour co-
occurrence by family structure and population of locality. Almost
two thirds of students (63.5%) did not engage in any type of health
risk behaviour, 21.1% reported one risk, 10.8% two risks and 4.6%
reported use of all three types of HRB. Hence, the estimated
prevalence rate of multiple health risk behaviour (m-HRB) created
15.4% (95% Cl=14.6-16.2) of the Czech students aged 15-16 years
(two risks+three risks). All combinations of HRB's co-occurrence
with corresponding prevalence estimates from the ESPAD 2007
sample are presented in Fig. 2.

According to Fig. 2, daily tobacco smokers with no other HRB
form created the largest sample proportion with 9.3% of students,
followed by heavy episodic drinkers with no other HRB (8.0%). As
one can see from the overlapping Venn diagram areas, these two
types of HRB are strongly interconnected. Simultaneously, 4.8% of
Czech students reported daily smoking with heavy episodic
drinking and this group ranked the third highest proportion in
the sample. Strong interdependence of daily tobacco smoking and
heavy episodic drinking can be documented also by the Mantel-
Haenszel common odds ratio between these two health risk
behaviours, OR=4.71 (95% Cl=4.197-5.274). Similar results were
evident for students with simultaneous daily tobacco smoking and
marihuana use (4.3% of the sample). Computing the Mantel-
Haenszel odds ratio one can see that the association between
these two HRB forms is nearly twice as high as in the previous
case, OR=8.29 (95% Cl=7.278-9.435). Marijuana users alone
represent 3.7% of the sample. The association between heavy
episodic drinking and marijuana use is also strong, OR=4.45
(95% CI=3.911-5.055). However, the marijuana users subgroup
was shown to have the highest prevalence of the simultaneous use
of all three HRB's (31.9% of the marihuana users) and marijuana
use combined with daily tobacco smoking following closely in
second place (30.3% of the marihuana users).

For the purposes of the study, the figures of the “Without HRB”
vs. “Two” and “Three” considered health risk behaviour categories,
as presented in Table 2, are of special importance (simultaneous
daily tobacco smoking and/or heavy episodic drinking and/or

Daily tobacco
smoking

Heavy episodic
drinking

Marijuana
use

3.7%
n=283

Students,
15-16 yrs. = 100 %

Fig. 2. Prevalence rate estimates of various types of adolescent multiple health risk
behaviour in the Czech Republic, ESPAD, 2007 (N=7616).

marijuana use). Adolescents coming from two-parental families
with own mother and father have a significantly higher proportion
of the “Without HRB” category (67.2%) than those coming from all
other considered family types. Similarly, students coming from
families with both parents had a significantly lower proportion of
the type “Three” m-HRB (3.6%) than those from other groups (6.8%
for one parent and one stepparent, 7.1% for one parent, 9.5% for
zero-parent). A similar relationship between m-HRB and family
composition applies also for the case of “Two” risks (the relatively
low number of cases in the zero-parent families lowered the
estimated prevalence according to the previous two family types).

As regards the localities, students living in the least populated
areas tended to have a lower proportion of “Without HRB”
category (51.9%) and higher prevalence of “Two” (16.5%) and
“Three” m-HRB (8.3%) categories compared to all other locality
categories. Although underlying confidence intervals are over-
lapping one another, the asymptotic chi-square test is highly
significant and the distinctive position of the least populated
localities is quite obvious.
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Table 2

Prevalence rates of adolescent multiple health risk behaviour (m-HRB) by family composition and population of locality, ESPAD, 2007 (N=7616).

Co-occurrence of HRB's

Without HRB One Two Three Total

N % (95% CI) N % (95% CI) N % (95% CI) N % (95% CI) N %
Family composition
Two parents 3712 672% (66.0-68.5) 1099 19.9% (18.8-209) 516 9.3%  (8.5-10.2) 198 3.6% (3.1-4.1) 5525 100%
One parent and one stepparent 510 52.6% (49.4-55.5) 247 25.5% (22.8-28.0) 147 15.2% (12.8-17.5) 66 6.8% (53-84) 970 100%
Just one parent 525 551% (52.3-58.1) 215 22.6% (19.9-249) 145 152% (13.0-17.7) 68 71% (5.5-8.7) 953  100%
Zero-parent/other 90 53.6% (45.2-61.8) 45 26.8% (20.1-34.0) 17 101% (5.8-15.3) 16 9.5% (5.5-14.5) 168  100%
Asymp. sig. (2-sided) <0.0001

Population of locality

—5,000 138 51.9% (46.0-58.2) 62 23.3%
5,000-19,999 1611 61.6% (59.7-63.4) 594 22.7%
20,000-99,999 1640 65.3% (63.4-67.2) 493  19.6%
Regional centres 1054 66.4% (63.9-68.6) 323 20.3%
Capital city of Prague 394 61.9% (58.3-65.5) 134 21.0%
Asymp. sig. (2-sided) < 0.0001

Total 4837 63.5% (62.4-64.6) 1606 21.1%

(181-28.3) 44 165% (12.0-211) 22 83% (50-120) 266 100%
(211-244) 298 114% (101-127) 112 43% (3.6-52) 2615 100%
(181-212) 262 104%  (93-116) 115 4.6% (3.8-55) 2510 100%
(183-224) 143 9.0% (7.6-104) 68 43% (33-54) 1588 100%
(181-240) 78 122% (9.6-149) 31 49% (33-65) 637 100%

(201-22.0) 825 10.8% (101-11.6) 348 4.6% (41-51) 7616 100%

Note: CI of estimates computed by bootstrapping approach, number of bootstrapped samples=1000.

Table 3

Adjusted odds ratios (OR) and 95% CI for daily tobacco smoking, heavy episodic drinking and marijuana use, ESPAD, 2007 (N=7616).

Daily tobacco smoking Heavy episodic drinking Marijuana use
Fully adj. OR*  95% CI Fully adj. OR*  95% CI Fully adj. OR*  95% CI

Lower  Upper Lower  Upper Lower  Upper
Family characteristics
Zero-parent/other 148 1.042 2.107 1.41 0.980 2.040 1.37 0.908 2.073
Just one parent 1.72 1.461 2.036 1.24 1.040 1.483 1.59 1315 1918
One parent and one stepparent 1.99 1.698 2.326 131 1.100 1.549 154 1.280 1.859
Family composition: Two parents (ref.) 1 1 1 1 1 1 1 1 1
Perceived family affluence: High (ref.) 1 1 1 1 1 1 1 1 1
Medium 0.77 0.674 0.889 0.77 0.672 0.890 0.77 0.662 0.904
Low 0.56 0.439 0.723 0.70 0.545 0.904 0.69 0.517 0.911
Satisfaction with relationship to mother: High (ref.) 1 1 1 1 1 1 1 1 1
Medium 1.32 1.089 1591 1.28 1.049 1.564 1.25 1.001 1.556
Low 1.85 1.449 2.371 173 1.343 2233 2.00 1.535 2.614
Satisfaction with relationship to father: High (ref.) 1 1 1 1 1 1 1 1 1
Medium 1.34 1127 1.601 1.23 1.018 1.478 1.36 1107 1.663
Low 1.69 1411 2.026 1.39 1.148 1.690 1.55 1.255 1.902
Low 1.07 0.871 1.327 1.02 0.825 1.262 0.83 0.656 1.046
Medium 0.96 0.789 1.165 0.94 0.779 1145 0.86 0.698 1.058
Mother educational level: High (ref.) 1 1 1 1 1 1 1 1 1
Low 1.28 1.053 1.566 1.22 0.999 1.497 112 0.900 1.403
Medium 117 0.962 1413 1.22 1.010 1.485 112 0.910 1.384
Father educational level: High (ref.) 1 1 1 1 1 1 1 1 1
School/area characteristics
Type of school: Secondary grammar (ref.) 1 1 1 1 1 1 1 1 1
Secondary vocational 2.67 2.073 3.429 1.70 1.404 2.050 1.62 1314 1.992
Apprenticeship 6.46 5.221 8.004 2.58 2123 3.126 221 1.788 2.742
Elementary 2.67 2.073 3.429 0.92 0.718 1173 0.89 0.676 1173
Population of locality: Regional centres (ref.) 1 1 1 1 1 1 1 1 1
—5,000 214 1.593 2.876 1.94 1413 2.658 119 0.812 1.735
5,000-19,999 131 1.116 1535 135 1143 1.601 117 0.967 1.406
20,000-99,999 1.01 0.857 1193 1.22 1.027 1.454 1.06 0.871 1.280
Capital city of Prague 1.51 1.184 1934 1.28 0.992 1.657 1.58 1197 2.082
Unemployment rate: 1.03 1.006 1.053 0.99 0.971 1.019 1.05 1.022 1.077

* Fully adjusted also to gender and age.

Table 3 summarizes results of three separate binary logistic
models for each of the considered health risk behaviours.
Smoking, alcohol drinking and marijuana use are modelled by
two main factor sets—family and school/area characteristics. Sig-
nificant parameter estimates (odds ratios) are shaded.

Adolescent daily tobacco smoking is strongly correlated with
family composition characteristics, self-perceived family affluence
position, relationship satisfaction with mother and father and
father's level of education. Mother's education did not show
significant association. Similar results were given by both the
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Table 4

Adjusted odds ratios (OR) and 95% CI for one, two and three factors of HRB contrasted to “without HRB”, ESPAD, 2007 (N=7616).

1 Risk factor=1/No=0

2 Risk factors=1/No=0 3 Risk factors=1/No=0

Fully adj. OR*  95% CI Fully adj. OR*  95% CI Fully adj. OR°  95% CI
Lower  Upper Lower  Upper Lower  Upper

Family characteristics
Zero-parent/other 145 0.996 2.107 112 0.653 1.929 248 1.391 4.436
Just one parent 1.30 1.080 1.554 1.84 1477 2.293 197 1.445 2.687
One parent and one stepparent 1.53 1.292 1.821 1.94 1.568 2.404 2.20 1.621 2.982
Family composition: Two parents (ref.) 1 1 1 1 1 1 1 1 1
Perceived family affluence: High (ref.) 1 1 1 1 1 1 1 1 1
Medium 0.77 0.665 0.881 0.67 0.561 0.808 0.71 0.544 0.933
Low 0.64 0.496 0.820 0.51 0.363 0.712 0.56 0.345 0.900
Satisfaction with relationship to mother: High (ref.) 1 1 1 1 1 1 1 1 1
Medium 1.34 1.096 1.638 145 1127 1.871 141 0.977 2.042
Low 1.57 1.189 2.074 1.99 1426 2.779 3.31 2232 4.922
Satisfaction with relationship to father: High (ref.) 1 1 1 1 1 1 1 1 1
Medium 114 0.945 1.379 141 1117 1.785 1.69 1.209 2.362
Low 1.55 1272 1.883 1.59 1.236 2.041 2.36 1.705 3.270
Low 119 0.964 1.474 1.05 0.795 1.384 0.75 0.505 1120
Medium 1.07 0.880 1.290 0.89 0.693 1152 0.77 0.537 1113
Mother educational level: High (ref.) 1 1 1 1 1 1 1 1 1
Low 1.21 0.997 1.473 1.26 0.969 1.649 138 0.930 2.040
Medium 110 0.914 1.327 1.25 0.970 1.613 1.28 0.877 1.879
Father educational level: High (ref.) 1 1 1 1 1 1 1 1 1
School/area characteristics
Type of school: Secondary grammar (ref.) 1 1 1 1 1 1 1 1 1
Sec. vocational 1.68 1.406 2.011 2.68 2.057 3.505 3.50 2.255 5.438
Apprenticeship 2.77 2294 3.348 512 3.904 6.723 8.25 5329 12.768
Elementary 117 0.927 1.465 1.48 1.060 2.063 1.74 1.012 2.999
Population of locality: Regional centres (ref.) 1 1 1 1 1 1 1 1 1
—5,000 145 1.035 2.037 235 1.568 3.512 254 1.476 4.364
5,000-19,999 1.28 1.093 1.509 1.54 1.232 1.920 1.28 0.930 1.769
20,000-99,999 0.98 0.828 1.159 119 0.944 1.493 116 0.834 1.602
Capital city of Prague 1.36 1.058 1.750 1.88 1.351 2.604 1.54 0.952 2.499
Unemployment rate: 1.03 1.002 1.050 1.03 1.003 1.067 1.03 0.982 1.075

* Fully adjusted also to gender and age.

heavy episodic drinking and marijuana use models. In the latter
case, parental level of education (neither mother nor father)
did not show significant association. Students who perceived
themselves as coming from families relatively better well off had
generally higher odds of HRB's than those who perceived them-
selves to be from families with lower level of household income.
Secondary grammar school students were characterized by
generally lower levels of HRB than those from the other schools.
Comparing odds ratios between types of school one can see a
higher risk associated with the lower academic demands imposed
on students by the school type attended. For example, students
from apprenticeships had 6.46 times higher odds of daily tobacco
smoking than those coming from secondary grammar schools.
Locality differences in adolescent health risk behaviours showed
that those living in less populated areas had generally higher
prevalence of HRB's. Students coming from municipalities with less
than 5000 inhabitants had on average 2.14 times higher odds of
daily tobacco smoking and 1.94 times higher odds of heavy episodic
drinking than those living in regional centres. Towns with 5000-
19,999 inhabitants showed similar results (OR=1.31; 1.35 respec-
tively compared to regional centres). On the contrary, students living
in the Capital City of Prague were the most prevalent marijuana
users within all the geographic areas (OR=1.58), and additionally,
their daily tobacco smoking showed an elevated risk (OR=1.51).
The association of HRB's with the “socioeconomic climate” of
locality (measured by the unemployment rate) was also present in
the models. Although the effect was quite small, it was still
statistically significant, showing a higher prevalence of daily
tobacco smoking and marijuana use in more deprived areas.

Table 4 presents results of the adolescent m-HRB modelled by
the multinomial logistic approach. The same factor variable sets
were considered as in the previous Table 3.

Generally, results gave similar findings as the previous analysis.
Full families with own mother and father, satisfying personal
relationship with parents, higher academic intensity of student
secondary education are protective factors in adolescent multiple
health risk behaviours. For example, Czech apprenticeship stu-
dents had 5.12 times higher odds of two HRB's and 8.25 times
higher odds of daily tobacco smoking and heavy episodic drinking
combined with marijuana use than those coming from secondary
grammar schools. Students’ additional financial resources can
potentially elevate m-HRB's. Consistent with previous findings,
m-HRB's were higher in both less densely populated areas and the
capital city compared to regional centres. Areas with the least
inhabitants had the highest risk of m-HRB's. Association with the
unemployment rate was also significant, giving a higher risk of m-
HRB in areas with higher unemployment.

5. Discussion

First, results show that various forms of health risk behaviour
are mutually interconnected. Strong associations were found
between all three considered forms of risk behaviour. Second,
results give empirical evidence that family structure, type of
school attended and geographic characteristics aid in understand-
ing the complexity of health risk behaviours in Czech adolescents.
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Regarding the strong interconnection between analysed forms
of health risk behaviour, results show that all three forms are
strongly associated. Heavy episodic drinking students have about
4 to 5 times higher odds of also being tobacco smokers or
marijuana users. The association between tobacco smoking and
marijuana use is even stronger and nearly twice as high. Such
menace between cigarette smoking and the possibility of becom-
ing a marijuana user has been revealed in other studies on young
people too (Nyari et al., 2005).

Regarding other publications on multiple HRB prevalence
within the Czech population, our results could be compared with
those obtained by the study of Czech adults (18-64 years old)
(Vesely and Dzirova, 2011). Here, a polysubstance use variable
was constructed as a sum of three health-related behaviours
(drinking alcohol four times or more per week, smoking at least
one cigarette daily and drug use during the last 12 months). About
64% of Czech adults reported no risk, 26% one risk, 9% two risks
and 1% reported all three risk behaviour forms.

The educational level of parents operates variously. While a
higher level of father’s education is associated with protective
effects, the level of maternal education is not related to the
occurrence of health risk behaviour. The fact that the father’s
education did apply in separate analysis of daily tobacco smoking
and heavy episodic drinking is probably due to different behavioural
patterns related to the level of education. Adult men with lower
education are more prevalent smokers and excessive drinkers and
their behaviour is assumed as a model by their descendants (White
et al,, 2000; Williams et al., 2000; Spilkova et al. 2011). However, this
effect did not show significant association with either adolescent
marijuana use or the analysis of multiple HRB forms.

There are consistent findings confirming the influence of family
composition on the prevalence of risk behaviour. Growing up in a
non-complete family implies higher probability of risk behaviour
related to all three substances and multiple HRB. Similarly strong
results are predicted by family ties, particularly the quality of
relationships with father and/or mother. Satisfaction with these
relations represents a significant protective factor. The protective
effect of family ties have also been confirmed by other studies
(Repetti et al., 2002; Bjarnason et al., 2003a,b; Wang et al., 2009;
Brooks et al., 2012). Kuendig and Kuntsche (2006) found that
“strong family bonds were related to lower level of alcohol use in
adolescents irrespective if they live in a family with or without
excessive alcohol drinking”.

Family affluence also acted as a significant predictor. In our
study, similar to other publications (Hanson and Chen, 2007;
Richter et al., 2006), a better financial family situation was
associated with higher prevalence of health risk behaviours, as
well as with its multiple forms. Hanson and Chen (2007) con-
cluded that high SES teens are more likely to use substances than
low SES teens and that family financial resources are a stronger
predictor of substance use than family status. However, contrary to
these publications, there are also several other studies concluding
different results in the issue of family affluence than in the
previous ones. Boys et al. (2003) reported that children from more
affluent families were slightly more likely to be regular alcohol
users, but less likely to smoke cigarettes. Wang et al. (2009) found
family affluence as a significant predictor of substance use in
adolescents in a model where substance use was a composite
variable for alcohol drinking, smoking and use of marijuana.
Results from a recent multicultural study (Richter et al., 2009)
showed that family affluence had almost no significant effect on
regular smoking in 28 countries, and the association between
alcohol use and parental socioeconomic status was weak and
inconsistent too. Nevertheless, based on the results obtained from
our data, we can hypothesize that excess disposable financial
resources can lead to adolescent misuse of such family relative

advantages compared to other schoolmates, resulting in a higher
risk of substance abuse in the context of the Czech adolescent
population. However, further studies are needed to establish
stronger empirical evidence according to such hypothesis.

Secondary grammar school students are characterized by the
lowest level of substance use compared to other school types.
There is a strong risk gradient followed by decreasing intensity of
study imposed on students in particular type of school attended.
Generally lower levels of HRB's in the category of elementary
school students compared to secondary vocational schools and
apprenticeships can be explained by heterogeneous socio-
economic family background among students attending elemen-
tary schools. These differences are being selectively homogenized
on the next study level. Thus, elementary school students create,
from the socio-economic point of view, a kind of “mixture” in their
classes, resulting in averaged risk behaviour prevalence. Subse-
quently, at the next study level (secondary grammar schools,
apprenticeships, secondary vocational schools), students tend to
come from families with greater socio-economic background
similarities. This is mirrored also by aggregate risk behaviour
patterns of these schools, either in a relatively positive (secondary
grammar schools) or negative way (apprenticeships, secondary
vocational schools).

Czech students living in localities with a lower number of
inhabitants have generally higher prevalence of HRB's than those
living in other geographic areas. These observations are in contrast
to the expected facts that higher intensity and better social
relations in smaller settlements tend to be understood as a
protective factor for health risk behaviour (Atkins et al., 2002;
Smylie et al., 2006; Bartkowski and Xu, 2007). In our case, we can
assume this is related to the fact that smaller municipalities have
less to offer adolescents in the way of leisure activities (active or
passive) than larger ones, e.g. sport, cultural, further educational
activities, etc., thus raising the potential for HRB's in the Czech
context. However, students living in the Capital City of Prague are
characterized specifically by more prevalent marijuana use, and
together with the students from small municipalities constitute
the most endangered groups in the context of multiple HRB's.

6. Strengths and limitations

Co-occurring substance use is a topic of growing interest.
Though most of this work has been conducted in the USA, this
study represents results from a specific context of countries after
transition, which could be very welcome. Limitations of the study
that should be mentioned are: (1) cross-sectional study design,
which reflects associations between analysed phenomena but not
the causal relationships; (2) all the data were self-reported.
Despite careful methodology, self-reports may be partly influenced
by memory and/or social desirability factors.

7. Conclusions and implications

The outcomes offer important consequences for policies aimed
at preventing future health risk behaviours. Despite the situation
that substance use is highly prevalent within the Czech society and
Czechs are rather tolerant to smoking and alcohol drinking, the
key role is still being played by family and both behavioural norms
and family rules are still being set by parents. Our results revealed
a close association between teenage risk behaviours and satisfac-
tion with his/her relationship to parents.

Especially in the socially deprived and less affluent areas, with
the concentration of socio-pathological phenomena, the accessible
counselling services focused on family and social support which
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seem to be the key measures in tackling the risk behaviour
prevalence.

International implementation experiences of the youth risk
behaviour prevention programs suggest the need for comprehensive
and complex approaches to design effective political measures
(Jackson, 2012; Strang et al., 2012), both at national as well as local
level, taking into account the impact of contextual factors and socio-
cultural specificity of the particular environment.
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3. Jakou roli hraji v Cesku faktory rodinného,
skolniho a geografického prostredi?

LADISLAV KAZMER, DAGMAR DZUROVA, LADISLAV CSEMY, JANA SPILKOVA

3.1. Uvod

V této kapitole se zamérujeme na prevalenci
rizikového chovani ceskych adolescentd, jejich
vzajemnou propojenost a podminénost, a to
v kontextu specifickych podminek rodinného
a Skolniho prostredi, které ve své kazdodennosti
dospivajici mladez obklopuji na mikrotrovni.
Zamérujeme se i na specifické sociogeografické
faktory a vlivy plsobici na jejich chovani v pro-
storové Sirsim aspektu. Vyuzitim tfi indikatord
zdravotné rizikového chovéni (denni koufeni,
nadmérna konzumace alkoholu a uzivani mari-
huany) byl odvozen ukazatel syndrom rizikového
chovani a nésledné byly identifikovany jeho
zakladni prediktory ve vztahu k vy$e uvedenym
socialné prostorovym podminénostem.

Pro ucely analyz byla vyuzity data ze studie
ESPAD 2007 pro Cesko, obsahujici individualni
Gdaje o rizikovém uzivani navykovych latek ces-
kou mladezi v dokonéeném véku 15 az 16 let,
pricemz vedle b&znych analytickych technik byly
aplikovany i pokrocilé postupy vicetrovitového
statistického modelovani dat. Kapitola je souhr-
nem hlavnich zjisténi, kterd byla publikovéana jiz
jinde (Kazmér a kol. 2014).

3.2. Teoreticka vychodiska

V kontextu uzivani navykovych latek existuji jak
faktory rizikové, tak protektivni (Jessor 1991;
Brooks a kol. 2012), a to jednak na trovni indivi-
duélni (napt. pohlavi, vék, vzdélani, disponibilni
prijem, zivotni styl, pfitomnost chronického one-
mocnéni, hodnotova orientace apod.), tak i pro-
storové (socialné environmentalni) — napf. struk-
tura a kvalita rodinného prostredi, prostredi skoly,
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kulturni vzorce a normy dané socialni skupiny,
resp. komunity v uzsim méfitku; nebo dokonce
i specificky vliv jednotek socialné prostorové or-
ganizace v méfitku prostorové $ir§im (napf. roz-
dily mezi méstskym a venkovskym prostredim,
pfip. i rozdily mezi sidly téze velikostni Grovné).
Rodicovska podpora a jeji pozice v rdmci sociélni
strukturace (socioekonomicky status) mohou
v kontextu rizikového chovani typicky pUsobit
jako protektivni faktor (Vakalahi 2001). Bobakova
a kol. (2012) napf. poukazuje na skute¢nost, Ze ro-
dicovsky dohled je u dospivajici mladeze spojen
s vyznamné niz$im vyskytem uzivani navykovych
latek. Mladi lidé, ktefi naopak vyrdstaji v pro-
stfedi neadekvatni nebo nedostatecné rodinné
péce jsou zase k takovému rizikovému chovani
nachylnéjsi. Pfitomnost vychovatele mimo pfi-
mou rodic¢ovskou pribuznost v§ak mize na Udro-
ven rizikového chovéani pdsobit kompenzacné
(Fergus, Zimmerman 2005). Pfislusné faktory je
pfitom mozné vystopovat jednak v rdmci uzivani
navykovych latek samostatné, tak i simultanné
(tj. situace, kdy dospivajici uziva vice navykovych
latek soubézné, viz napt. Pickett a kol. 2002).
Kromé zminénych individualnich a socialnich
vlivli jsou rovnéz k dispozici doklady o dalsi, Sirsi
podminénosti rizikového chovani, jez spadaji do
kategorie ,geografickych faktord” (napf. Atav,
Spencer 2002; Jiang a kol. 2008). Fergus a Zimmer-
man (2005) v tomto ohledu odkazuji na koncept
,odolnosti” (resilience). Vychazejic z jejich prace,
mladez Zijici v socialné deprimovanych oblastech
mé& obecné vyssi sklon k zdravotné rizikovému
chovéani nez ostatni jedinci, Zijici v prostredi, ve
kterém se tato (relativni) deprivace nevyskytuje.
Intervenéni preventivni programy rizikového
chovani, explicitné cilené na problémové Gzemi,
mohou vyskyt takovychto negativnich jev( snizit.



Obrazek 3.1 — Lokalizace
Skol zarazenych do studie
ESPAD 2007 v Cesku
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3.3. Data a metody

Do analyz bylo celkem zahrnuto 7616 respon-
dentl ve véku 15—16 let, ktefi v dotazniku ESPAD
2007 zodpovédéli vSechny 3 otazky tykajici se
frekvence uzivani vybranych navykovych latek
(chybéjici odpovédi byly tedy z dal$ich analyz
vyloudeny): (1) koufeni cigaret, (2) konzumace
alkoholu, (3) uzivani marihuany. Vybérového
zkoumani se ztcastnilo 342 skol (primérny pocet
respondentll v jedné skole = 22,3; SD = 5,9). Cel-
kové se jednalo o studenty 4 rGznych typl skol:
zakladnich $kol (studenti 9. tridy; 22,5 %), gym-
nazif (22,1%), stiednich odbornych skol (30,3 %)
a odbornych ugilist (25,1%).

Geografickou polohu kol zarazenych do
Setfeni prezentuje obrazek 3.1. V prvnim kroku
byli studenti hodnoceni ve vztahu k jednotlivym
formam rizikového uzivani navykovych latek. Na-
sledné byli klasifikovani do skupin (trovni) s ,ani
jednou”, ,jednou”, ,dvéma” nebo vsemi ,tremi”
formami syndromu rizikového chovani.

3.4. Analyza a diskuse

Obrazek 3.2 sumarizuje prevalenci rizikového
uzivani sledovanych tfi navykovych latek mezi
Setfenou ceskou mladeZi v roce 2007, a to jak sa-
mostatné, tak v kombinované formé. Témér Ctvr-

tina z Setfenych studentd (23,0 %) deklarovala, ze

[ /\/‘
® ¥ e
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® NAD,
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denné koufi cigarety (alespon jednu cigaretu za
den). Pfiblizné pétina dotazanych (19,1%) uvedla,
Zze v priibéhu posledniho mésice minimalné tfi-
krat pila ndrazové nadmérné davky alkoholu (kon-
zumace 5 a vice alkoholickych napojd na jedno
posezeni). Celkové 14,3 % studentl uvedlo, Ze
uzivd marihuanu opakované (vice nez 6 uziti za
poslednich 12 mésict).

Z obrazku 3.2 je patrné, Ze ,vyluéni” denni ku-
raci (tj. bez uzivani jinych z analyzovanych navy-
kovych latek) tvori z rizikové se chovajici mladeze
nejvetsi ¢ast (9,3% z celku). Za nimi nasleduje
skupina téch, ktefi priznavaji Casté epizodické piti
alkoholu, tj. opét bez dalsich z uvazovanych fo-
rem rizikového chovani (8,0 %). Jak je z navzéjem
se prekryvajicich diagram( ziejmé, koureni a piti
alkoholu jsou navzéjem silné propojeny. Celkové
9,4 % Ceskych studentl (4,8 % + 4,6 %) uvedlo,
Ze kromé denniho koureni cigaret mé také sklony
k piti velkych déavek alkoholu.

Silnou provazanost koufeni a piti je pritom
mozné dokumentovat také pomoci ukazatele
Mantel-Haenszelova poméru Sanci: OR = 4,71
(95% Cl = 4,197—5,274), viz tabulka 3.1. Vyskyt
jedné z forem rizikového chovéani tedy zvysuje
Sance vyskytu druhé v priméru 4,7krat. Podobné
silnou provazanost je mozné pozorovat taky
mezi koufenim cigaret a uzivanim marihuany,
nebo narazovym pitim alkoholu a uzivanim mari-
huany (tabulka 3.1). Analyzy ukazuji, Ze vSechny
tfi vybrané indikatory rizikového chovéani spolu
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Denni
koufeni

Narazové piti
alkoholu

9,3%
N =710

8,0%
N=613

Uzivani
marihuany

3,7%

N =283 Studenti

15—16 let =100 %

Obrazek 3.2 — Prevalence rizikového uzivani navykovych
latek mezi adolescenty, Cesko, ESPAD, 2007 (N=7616)
Poznamka: Obrazek byl vytvoren na zakladé kombinatoric-
kého pravidla souctu, zobrazuje Ctverec se tfemi kruzni-
cemi, podsoubory (denni kufak, konzument narazového
piti a uzivatel marihuany) s neprazdnymi praniky, mimo
kruznice je doplnék celku (respondenti bez rizikového
chovéni).

Vychozi soubor 7616 studentt tvofilo 100 %. Bez rizikovych
faktord (mimo kruZnice celkem 63,6 % studentd). Jeden &i
vice rizikovych faktor( vykazalo 36,4 % studentl a zbyla
¢ast studentd (63,6 %) byla bez rizikového chovéni. Podil
studentl se tifemi rizikovymi faktory byl 4,6 % (N =348).

Gzce souviseji, tj. vyskyt jedné z forem vede
Casto i k formé jiné. Z prislusnych tfi priméarnich
ukazatell byl tedy pro Ucely analyz odvozen
i sekundarni ukazatel cetnosti rizikového chovani.
V nasledujicim textu se zamérime na identifikaci
zékladnich (sociogeografickych) faktord, které
jednotlivé formy vicecetného rizikového uZivani
navykovych latek podminuji.

Tabulka 3.2 podava informaci o prevalenci
jednotlivych trovni vicecetného rizikového cho-
vani Ceskych adolescentll oddélené podle typu
rodinného a geografického prostredi, ze kterého
prislusnd mladez pochazi. TEmér dvé tretiny
studentd (63,5 %) se na rizikovém uzivani sle-
dovanych navykovych latek nepodilelo, priblizné
pétina (21,1%) uvedla jednu latku, 10,8 % dvé
a 4,6 % vsechny tfi navykové substance. Pri-
slusné prevalence jsou pritom vyznamné struk-
turovany podle obou uvazovanych faktord. Vyskyt
kombinovanych forem rizikového chovéani roste
s nelplnosti rodiny. Napriklad rizikové uzivani
vSech tfi navykovych latek bylo pritomno u 3,6 %
adolescentll s obéma vlastnimi rodici. V pripadé
rodiny s jednim vlastnim a jednim nevlastnim
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rodicem byl vSak tento podil uz 6,8%, u rodin
jenom s jednim (vlastnim) rodi¢em 7,1% a u ado-
lescentl pochazejicich z prostredi bez vlastniho
rodice az 9,5 %.

Obdobnou strukturaci vidime i v tabulce 3.2
v pripadé populacni velikosti mésta, kde je po-
meérné prekvapujici, ze vyskyt vice¢etného riziko-
vého uzivani navykovych latek je relativné vyssi
nejen u adolescentd pochazejicich z hlavniho
mésta Praha, ale i z populacné nejmensich si-
del Ceska (do 5000 obyvatel). Pfislugné rizikové
faktory uzivani navykovych latek jsou vSak pod-
minény rovnéz individualnimi faktory (v daném
pfipadé hlavné pohlavim), nebo i jinymi faktory
prostredi, které s uvedenymi sociogeografickyni
proménnymi Uzce souvisi. Zde se uplatiuje pre-
devsim typ navstévované skoly, kde napf. ,vy-
skyt” zakl zakladni skoly / respondentt mdze byt
typicky hlavné pro mala mésta, nebo , protektivni
efekt gymnazii” maze byt lokalizovan predevsim
do mést s vy$§im poctem obyvatel). Prislusné
vlivy a jejich efekt na prevalenci vicecetného
rizikového chovéani je proto v analyzach nutno
navzajem kontrolovat.

Tabulka 3.3 pak dokumentuje vystupy z kom-
plexni, vicedroviiové regresni analyzy, kde jsou
efekty uvedenych faktord navzajem kontrolovany
a odstupriovéany (hierachizovany) — tj. napf. in-
dividualni efekt pohlavi ¢i véku na Grovni 1 je na
dalsi (prostorové) drovni 2 efekt typu navstévo-
vané Skoly explicitné kontrolovan. Vysledky ana-
lyzy podévaji nasledujici zavéry.

Rodinné prostredi s obéma vlastnimi rodici vy-
tvéari spolecné se spokojenymi vzajemnymi vztahy
studenta ke svym rodiclim vyrazné protektivni
efekt na Uroven rizikového uzivani navykovych
latek. V kontextu efektu rodinné struktury a vni-
mané kvality vzajemnych vztah( se vSak jako rizi-
kovéjsi jevi mladez pochéazejici z rodin s relativné
vy$Sim prijmem. Tato souvislost se mlize jevit na
prvni pohled jako prekvapujici, protoze je obecné
zn&dmo, Ze osoby s niz§im vzdélanim (a nasledné
i celkové niz§im pfijmem) jsou Castéj$imi (riziko-
vymi) konzumenty alkoholu &i tabéaku, pricemz
mladé osoby od svych rodi¢t takovéto chovani
Casto prebiraji. Zde nutno podotknout, ze uve-
dené vysledky jsou ziskané po explicitni kontrole
jak na vzdélani rodicd, tak na efekt (studentem)
navstévované skoly. Mizeme se tedy domnivat,
Ze vys$si (disponibilni) prijem (oproti osobadm se
stejnou Urovni vzdélani) maze v kontextu vice-
¢etného zdravotné rizikového chovani ceské
mladeze plsobit rizikoveéji, a to v disledku vyssi



Tabulka 3.1 — Vzajemné asociace mezi rizikovym uzivanim t¥i vybranych navykovych latek u adolescentt, Cesko,

ESPAD, 2007

Mantel-Haenszel@iv pomér $anci (Ano/Ne)

Pomér sanci

Denni koureni cigaret 4,71

Nérazové piti alkoholu

(finan¢ni) dostupnosti sledovanych navykovych
latek. K G¢ink@im rodinného prostredi se prida-
vaji také efekty prostredi skoly, ve které mladez
dospiva. Studenti gymnazii maji z ostatnich typ(
Skol nejnizsi prevalenci (vice¢etného) rizikového
chovéni.

Naopak, jako nejrizikovéjsi se jevi studenti
stfednich odbornych udilist. Vy$si ndrocnost stu-
dia plsobi na rizikové chovani mladeze protektiv-
nim ucinkem. V souladu s predchozimi vysledky
v tabulce 3.2 je rovnéz vidét, Ze prevalence (vi-
cecetného) rizikového uzivani navykovych latek
je vyznamné diferencovana podle populaéni ve-
likosti mésta. K prislusné diferenciaci se pridava
i mira nezaméstnanosti vdaném mésté. Ukazuje
se, ze kromé hlavniho mésta Prahy jsou dal$imi
rizikovymi misty popula¢né nejmensi a (socio-
ekonomicky) deprimované oblasti Ceska. Toto
empirické zjisténi Ize interpretovat v ramci sku-
te¢nosti, ze mensi sidla maji nizsi nabidku moz-
nosti aktivniho i pasivniho traveni volného ¢asu
(napf. rtizné kulturni, sportovni, $irsi vzdélavaci
aktivity apod.), coz v kontextu ¢eské mladeze
nasledné mlze zvysSovat jeji sklon k zdravotné
rizikovému chovani.

3.5. Shrnuti

Vysledky studie nabizeji vyznamné zjisténi pro
tvorbu doporuceni a planovéni preventivnich
programd rizikového chovani mladeze. | navzdory
skutec¢nosti, ze ,kultura rizikového chovani” je
v domacim c¢eském prostredi v porovnani s ji-
nymi evropskymi zemémi vice rozsifena a cel-
kové tolerovana, zékladni normy jsou v daném
kontextu stale nastaveny skrze strukturu a kva-
litu rodinného prostredi, ve kterém adolescent
vyrlsta. Vlivy rodinného prostredi jsou néasledné
moderovany socialnim a normotvornym pro-
stfedim $koly, ve které dospivajici studenti travi
vyznamnou cast svych kazdodennich aktivit.
Zdravotné rizikové chovani mladeze je vsSak

Nérazové piti alkoholu

UZivani marihuany

95% ClI Pomér Sanci 95% ClI
(4/197—5,274) 8,29 (7,278-9,435)
4,45 (3.911-5,055)

vyznamné podminéno také Sir§imi sociéalné pro-
storovymi vlivy, ve kterych ma pozice mésta/
sidla v hierarchii prostorové organizace spolec-
nosti na strané jedné a relativni socioekono-
mické deprivace pfislusného prostredi na strané
druhé, také vyznamné postaveni. Pro planovani
Uspésnych a efektivnich preventivnich programi
by projektové plany mély ve své komplexnosti
a prostorové viceuroviovosti klast dliraz také na
socioekonomickou a sociokulturni specificnost
daného mésta/mista, ve kterém dana mladez
Zije, studuje a dospiva.

Literatura

ATAV, S., SPENCER, G. A. (2002): Health risk behaviors
among adolescents attending rural, suburban, and urban
schools: a comparative study. Family and Community
Health, 25, ¢. 2, s. 53—64.

BOBAKOVA, D., GECKOVA, A. M., KLEIN., D., REIJNEVELD,
S. A., VAN DUK, J. P. (2012): Protective factors of sub-
stance use in youth subcultures. Addictive Behavior 37,
¢. 9, s.1063—1067.

BROOKS, F. M., MAGNUSSON, J., SPENCER, N., MORGAN,
A. (2012): Adolescent multiple risk behaviour: an asset
approach to the role of family, school and community.
Journal of Public Health, 34, ¢. 1, s. 48—56.

FERGUS, S., ZIMMERMAN, M. A. (2005): Adolescent resil-
ience: A framework for understanding healthy develop-
ment in the face of risk. Annual Review of Public Health,
26, s. 399—419.

JESSOR, R. (1991): Risk behavior in adolescence: A psycho-
social framework for understanding and action. Journal
of Adolescent Health, 12, s. 597—605.

JIANG, X., LI, D., BOYCE, W., PICKETT, W. (2008): Alcohol
consumption and injury among Canadian adolescents:
variations by urban-rural geographic status. The Journal
of Rural Health, 24, ¢. 2, s. 143—147.

KAZMER, L., DZUROVA, D., CSEMY, L., SPILKOVA, J. (2014):
Multiple health risk behaviour in Czech adolescents: Fam-
ily, school and geographic factors. Health and Place, 29,
¢. 9,s.18—25.

PICKETT, W., GARNER, M. J., BOYCE, W., KING, M. A. (2002):
Gradients in risk for youth injury associated with multiple-
risk behaviours: a study of 11,329 Canadian adolescents.
Social Science & Medicine, 55 €. 6, s. 1055—1068.

VAKALAHI, H. F. (2001): Adolescent substance use and family-
based risk and protective factors: a literature review. Jour-
nal of Drug Education, 31 €. 1, s. 20—46.

41



000 L = RI3QAA yafnodpaisiooq 1990d “dpaisiooq Aporaw wniznod AusigodAn Ajeasaiul luguapyuoy (eweuzod

ooL oLgL (L'G—L"p) 9t gve (9'tL—L'oL) g’oL Geg (o'ze—L'oT) L'ts 9ogL  (9'V9—P'z9) G'¢9  LEgY wayj29)
L0000 > (1521 Auupaisnoqo) “Sis duifsy
0oL L9 (G'9-£'€) 6t Le (6'7L—9'6) 3'5L gL (o'e—1'gL) ots L (G'Go—£'89) 6'L9g  ¥6¢ 031S9W [UAg|Y — eyeld
ooL 884G L (r'a—£€) %4 89 (r'oL—9'L) 0’6 crL (r'ee—£'gL) €05  €c¢ (9'89—6'€9) 99 P90l e1saw esfesy|
ooL oLGe (9'9—g'¢) 9y GLL (9'LL—£'6) v'oL (414 (c'Le—L'gL) 9'6L 196174 (¢'Lo—t"€9) £'Gg otgL 666 66 — 000 0T
ooL  GLge (z'9—9'¢) %4 zLL (L'zL—1'oL) v 86¢ (v've—L12) L85 69 (v'€9—L'69) 9'L9  LLgL 66661 —000 9
0oL 99¢ (o'zL—0'9) g'g ce (t'Lz—o'zL) G'9L 4% (€'ge—L'gL) €€ 29 (c'8G—0'9t) 6'lG  gtL 000G op
V1SIW LSOMITIA INQVINOd
L0000 > (1521 Auupaisnoqo) “3is duihsy
ooL 8oL (G'L—9'9) 9’6 oL (€'9L—8'9) L'oL LL (o'7€—L'07) 995  Gb (8'Lo—zc'St) 966G 06 Auif 7 21pod juise|a uapal 1uy
ooL €96 (£'8—9"9) L'l 89 (L'LL—0"EL) 5GL GhL (6'vz—6'6L) 9’85  Giz (L'89—¢'29) 166 Ge§ 21po.J Julse|A uapal uar
ooL 0L6 (v'g—€'9) 8% 99 (9'LL—g'zL) 3'GL L (o'ge—g'zT) G'Gg  Lbe (9'99—v'6Y) 986  oLS 21pOJ JUlSE|ASU USPa( B JulSe|A Uapaf
ooL 924§ (L'v—1"€) 9’¢ 86L (z'oL—-9'g) 139 gL (6'0z—g'gL) 6'6L  660L  (49'89—0'99) 809  TLLE 1uise|A 991pod eqO
103Y1SOYd OHINNIAOY dAL

% N (12 9%56) % N (10 9%56) % N (10 9%56) % N (10 9%56) % N

w0 L 2 eupaf eupaf luy

391g| yoAnodAneu yoAueaizn 10904

(9L9L=N) Looz ‘avds3
'ersgw 1n1soyjijan jugendod e 1pasisosd oyguuipos ndAy a|p azapejw JueAOYO OYIN0)|IZII JUIOABIPZ 0YIULIQIJIA JunoIn YoAaljpoupal Apeypo 1upuajenald — ¢'€ eyjnqer



Glo'L
667'c
To9'L
69L'L
vy
L
666'c
89/'cL
geY'q

L

6L8'L
obo'c

CLLL

ocL'L

ole'S
Tot'c

Tech'y
cho'c

006’0
€¢6'0

zgb'c
/g9'c
oer'y

0 = eupal lue / L = Ay1e| 9noAneu €

je@

zg6'o
z46'o
7€g'o
0£6'0
9LV'L

TLo'L
(4%
GGz'e

LLg'0

0£6'0

L£G'0
GoG'o

Gol'L

6oc'L

cte'e
LL6'0

Gr¢'o
4’0o

Lz9'L

Gi'L
L6E'L

uje@

€o'L
7a'L
gL'L
gT'L
v4's

vl
63’
09’

gT'L

g8e'L

LL'0
Gl'o

98’8
69’'L

LE’E
L'

94’0
(WAL)

03’8
L6°L
gr's

+(031z11 "21)
1oues J1wod

Lgo'L
09'c
€ov'L
0cTh’L
TLg'e

€90’
gecllo
GoG'e

€Lo’L
6779’L

TaL'L
ge'L

Lvo'c
agl'L

6/L't
LLg'L

cLl'o

80g'o

vob'c
€6t
626'L

0 = eupal lue / L = Ayie| 9nodAneu ¢

JuloH

10 %56

€oo’L
LGE"L
v6'o
cee'L
894'L

090'L
706'¢
LGS0’

0L6'0

696’0

£69'0
G6L'0

ote'L

LiL'L

och'L

LeL'L

£9¢'0
194’0

80G'L

LLY'L
€49'0

jo@

(Go'o > eyoupoy-d) noniziny AuguzesAnz Ayuaioyaoy auweuzAn A)oiIsiiels ‘¥4 e JAp[yod eu QUSEQNOS OUBAOZIPIEPUEIS
1S|0%$0N0SAN — A ‘PS|0Y$OPINS — §S 'JUPEPEZ — §7 ‘BWiguzOd

go'L
88'L
6LL
va'L
G€'s
L
gr'L
3L'G
89's
L

Gz'L

9T'L

68’0

Go'L

69'L

Ly'L

66'L
'L

LG

£9’0

76’L
rg’L

cL'L

«(01Z11 *|31)
1ouUes JWod

090’L
0GL'L
6GL'L
609'L
LEo't
L
Gob'L
gre'e
LLO'T

L

LeE'L
CLh'L

obz'L
ViYL

£83'L
6LE'L

vlo'c
8€9'L

0cg'o

Lgg8'o

Leg'L
v4G'L

LoL'e

0 = eupal lue / L = exie| eroyAneu L

JuIoH

10 %56

T0o0'L
gGo’L
gzg'o
£60’'L
Geo'L
L
Lz6'0
v6c'c
got'L

L

16’0
L66'0

088’0
¥96'0

ctle'L
Gv6'o

6gL'L
960’L

961’0
G99'0

zhT'L

080'L
0660

je@

«(o1
Joues J3Wod

go'L
9¢’L
g6'o
98'L
(9740}
L
JAY
L'
89'L
L

oL'L

Lc'L

Lo'L

6L'L

Gq'L
rLL

YA
L

79’0
Y740

£G'L
0¢’L
'L

11S0UPUISIUDZIU DAIN

01S9W JUAB|Y — eyeld

666 66 — 000 0T

66661 — 0009

0004 op

(Jo4) easwi exslesy :pisaw 1s0)1jaA jugp[ndod
g|oyg lupepiez

R12![12n UI09pPO

€[0’fg gulogpo JUpais

(Jo1) winizeuwAs :Ajoys dAp

1@3YLSOUd INOI4VYD0ID V |NTOMS

198AN $S Is7IU §S

Sy4

(J21) SN 2930 Jupjapzp

188An g5 "Is71U §S

Y4

(Ja1) SN\ Ayapwr Jupjapzp

23ZIN

upaiis

(Jo4) x0SAN w2230 s wWiaypiza 3s 13s0U2(0N0ds 20d22454
2AZIN

upsis

(J24) 30SAN oW s wiaypiza as 13s0u2f0yods 20d221a4
mEQO

guWINd

(J24) e1qoOQ :990N2S PYOIMOUOND JUUIPOI 99022494
21pOJ JUISE|ASU USPA( B JulSe|A Uapaf

91poJ Julse|A uapal uar

Auil 7 91pos juaseja uapal luy

(Ja4) 1uase|n 991pod eqQ :Auipos dA|

1a3¥1S0¥d INNIAOY

(9L9L=N) Looz ‘avds3 ‘oxyse

‘0159w (€) « ejoys (z) « wapms (L) :]opow Anounoaniiy -yare] yoAnoxAneu yoAueaizn 1990d — euugwoud ajsinez *asaiSas aonsiSo] jujeiwounnw z AdnisAp — €°€ eynqel

R



Cent Eur J Public Health 2017 Jul; 25 (Suppl 1): S47-S50
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SUMMARY

Objective: The aim of the study was to examine trends in the prevalence of lifetime cannabis use among the Czech 15-year old students.
Methods: Data from the nationally representative Health Behaviour in School-aged Children Survey, conducted in the Czech Republic in 2002,
2006, 2010 and 2014, were used. Trends in cannabis use among both boys and girls were modelled through binary logistic regression with period

as a predictor of the lifetime cannabis use.

Results: The prevalence of lifetime cannabis use has significantly decreased among young Czechs, particularly among boys. Gender differences
in cannabis use have been also gradually decreasing since 2002, with no significant differences between genders in recent period.

Conclusions: Although there are positive changes in the prevalence of adolescent cannabis use, from the European perspective, Czech stu-
dents still belong to those with significantly higher rates in this respect. Thus, alongside with the use of other substances, adolescent cannabis
consumption remains an important challenge for the national public health policy.

Key words: cannabis, adolescents, prevalence, trends
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INTRODUCTION

Substance use during adolescence is a serious public health
concern (1, 2) with significant impact on society as a whole.
Among illicit substances, cannabis is the most prevalent psychoac-
tive drug with consumption primarily concentrated among young
population (3). From an international perspective, the Czech
Republic belongs to countries with relatively high rates of illicit
substance use (4), which is apparent particularly for cannabis
use. For example, data from the recent European Drug Report
indicate that, in 2015, almost one in five (18.8%) young adults
aged 15-34 years had used cannabis in the past year, ranking the
Czech Republic on 3rd position among European countries (4, 5).

In epidemiology, there is a rich scientific evidence document-
ing how early and intensive cannabis use can lead to a number of
physical, mental and social problems during the adolescence or
later in adulthood (6). Although there is still a debate on its causal
link to other substances (7, 8), cannabis is frequently regarded as
a getaway to other forms of illicit drug use (9, 10). This increased
risk of later drug-related problems is of particular concern among
individuals where the first experience with drug occurs before
mid-adolescence (11, 12).

Given the specific vulnerability of juveniles to substance use
related consequences, research on adolescent illicit drug use

provides an important insight into the complex picture of both
adolescent health assessment and national drug monitoring.
Applying internationally comparable data, we analyse both the
prevalence of cannabis use among the Czech 15-year old youths
and possible temporal changes in this respect. As the prevalence
rates of substance use typically vary between boys and girls,
gender specific differences are also taken account.

MATERIAL AND METHODS

The data used in our analysis were obtained through the Health
Behaviour in School-aged Children study (HBSC). The aim of
HBSC is to increase understanding of adolescent health behav-
iours as well as general health and wellbeing in the specific social
context of adolescents. This is achieved through the collection of
high quality data available for both scientific and policy purposes,
obtained by large cross-national school-based research (13). In
the Czech Republic, HBSC has been conducted every four years
since 1994 and it provides reliable and comparable database for
variety of adolescent health indicators.

As regards adolescents’ substance use, HBSC provides data
on consumption of both licit (tobacco, alcohol) and illicit sub-
stances (cannabis). Data on adolescent cannabis use are available
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since 2002, providing information on the prevalence of lifetime
cannabis use during the last 12-year period (2002-2014). The
HBSC provides some additional data on cannabis use (past year
prevalence, past month prevalence), however, these data were not
collected regularly; thus, they were not suitable for our analysis.

In HBSC, the question on lifetime cannabis use was surveyed
amongst 15-year-old respondents only (i.e. younger student co-
horts were not included in this part of the questionnaire). Students
reported the frequency of cannabis use in their life on a 7-point
scale ranging from “never” to “40 times or more”. Those who
reported at least one cannabis experience in their life were clas-
sified as lifetime cannabis users. The data were collected during
the survey using an anonymous self-reported questionnaire, where
all respondents participated on voluntary basis. Therefore, no
consent was required for the study.

The statistical analysis was conducted in two steps. First,
prevalence estimates of lifetime cannabis use with correspond-
ing 95% confidence intervals (95% CI) were computed for both
genders and plotted to graph. Gender differences in prevalence
estimates were tested by both Pearson Chi-square statistic and
Mantel-Haenszel common odds ratio (14). Second, trends in
lifetime cannabis use were modelled by binary logistic regres-
sion. In the model, survey period was used as a predictor of the
lifetime cannabis use.

RESULTS

As already stated above, we used data from the last four
HBSC studies conducted in the Czech Republic from 2002 to
2014. Table 1 summarizes sample sizes of 15-year-old students

Table 1. Sample structure for the study by gender and the year
of survey, 15 years old students, Czech Republic, HBSC data

2002-2014 (N=6,607)
Year of survey
2002 2006 2010 2014
Boys 806 842 747 852
Girls 854 823 775 908
Total 1,660 1,665 1,622 1,760

surveyed in each cross-sectional period. The size of samples
varied from 1,522 in 2010 to 1,760 in 2014, with a proportional
share of both genders. In the analysis, a total sample of 6,607
respondents compiled from four surveys was used (3,247 boys
and 3,360 girls). With regards to the response rates, the share of
missing responses on lifetime cannabis use did not exceed 4%
in any survey. The overall percentage of missing values in the
compiled dataset was also very low (2.7%).

Table 2 presents time series of the estimated share of 15-years-
old Czechs, who have ever used cannabis in their life. Both sepa-
rate estimates by gender and total prevalence rates are presented.
The total prevalence rate varied from 30.5% in 2002 to 23.1%
in 2014. Additionally, gender differences were tested by Pearson
Chi-square and Mantel-Haenszel common odds ratio statistics.
While in 2002 there were clear gender differences in lifetime can-
nabis use with significantly lower rate among girls (OR=0.69,
p<0.001), these differences gradually decreased in later periods.
In 2010 and 2014, no significant differences were detected.

The following Fig. 1 summarizes trends in lifetime cannabis
use separately for boys and girls; 95% Cls are also plotted.
There is a gradual decline in the proportion of students with
the lifetime cannabis experience, particularly among boys.
Among girls, the time series has a rather fluctuating character
with no clear temporal trend. This resulted in a gradual de-

40

35+
30 +
25 +

20 + J

Prevalence (%)

—Boys

Girls

2002 2006 2010 2014

Year of survey

Fig. 1. Trends in lifetime cannabis use in 15 years old students
by gender (%, 95% Cl), Czech Republic, HBSC (2002—-2014).

Table 2. Prevalence estimates of lifetime cannabis use in 15 years old students by gender and the year of survey, Czech

Republic, HBSC (2002-2014)

Year of survey

2002 2006 2010 2014
Prevalence estimates (%)
Boys 346 273 313 228
Girls 26.7 223 298 233
Total 305 248 30.5 23.1
Tests of gender differences
Pearson chi-square (df) 12.25 (1) 5.35(1) 0.37 (1) 0.07 (1)
M-H odds ratio 0.69 0.77 0.93 1.03
p value <0.001 0.021 0.544 0.791

p values are 2-sided; M-H — Mantel-Haenszel common odds ratio (girls vs. boys).
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Table 3. Binary logistic regression by gender. Dependent variable — Lifetime cannabis use in 15 years old students, Czech

Republic, HBSC (2002—2014)

Beta (SE) p value Exp(Beta) (95% Cl)

Boys Time period? -0.04 (0.009) <0.001 0.96 (0.945-0.978)
Constant -0.67 (0.064) <0.001 0.51(0.451-0.578)

Girs Time period? 0.00 (0.009) 0.601 1.00 (0.978-1.013)
Constant -1.05 (0.066) <0.001 0.35(0.308-0.399)

Total Time period? -0.02 (0.006) <0.001 0.98 (0.966-0.990)
Constant -0.86 (0.046) <0.001 0.42 (0.387-0.463)

aContinuous variable, number of years since the baseline period 2002. Lifetime cannabis use: Yes =1, No = 0

crease of differences in the prevalence of lifetime cannabis use
between the genders.

In the last step, temporal trends were tested through the binary
logistic regression. In the model, survey period was used as an in-
dependent predictor of the lifetime cannabis use. It was measured
as a continuous variable indicating the number of years since the
baseline period 2002 (i.e. “0” for 2002; “4” for 2006, etc.). The
analysis was conducted both separately for genders and for total
prevalence. Results are presented in Table 3.

The regression analysis confirmed previous results summarised
in Table 2 and Fig. 1. The total prevalence of lifetime cannabis
use significantly decreased from 2002 to 2014 (Beta=-0.02;
p<0.001). However, temporal trends were different between
genders (Z-test for difference in Beta coefficients between boys
and girls = —3.14, p=0.002). While the gradual decline in the
prevalence of lifetime cannabis use was pronounced particularly
among boys (BetaBoys =-0.04; p<0.001), there was no significant
change in the prevalence among girls (Beta_.., =0.00; p=0.601).

Girls

DISCUSSION

Results of the analysis clearly pointed to a downward trend in
the prevalence of cannabis use among the Czech youth. Although
we had to limit the study only to the examination of lifetime can-
nabis use, our results can be compared with some other studies
focused on the level of adolescent cannabis consumption.

The issue of decreasing trends in cannabis use among the
school-age youngsters, particularly among those living in western
societies, has been already presented by some authors. Kuntsche
et al. (2) studied the prevalence of adolescent past year cannabis
use, and found that in most of the 31 countries there was a de-
crease in the prevalence from 2002 to 2006. In a similar manner,
Brooks-Russell et al. (15) found that from 1998 to 2010, there was
a continuous decline in the past year cannabis use among the 10th
grade students living in the United States. The study by Hublet
etal. (16) generally confirmed the decreasing trend in adolescent
cannabis use both in Europe and North America — despite some
regional variations particularly among Eastern European coun-
tries. According to latest data published by the 2015 European
School Survey Project on Alcohol and Other Drugs (ESPAD)
report (17), the prevalence of lifetime cannabis use among the
Czech 16-year old students also continually declined from 2003
to 2015. Put together, all these positive trends are in congruence
with our analysis and point to lowering prevalence of adolescent
cannabis use as a rather more general trend in developed countries.

Nevertheless, as documented by recent international studies
surveyed by both HBSC (2014) and ESPAD (2015) consortiums,
the Czech adolescents still belong to those with a relatively ex-
tensive cannabis use as compared to their counterparts from other
European countries. For example, in 2015, the rate of adolescent
lifetime cannabis use in the Czech Republic was 2.3times higher
than the ESPAD average (17). Similar results were published for
2014 by the HBSC report (the Czech rate was 1.5times higher
than the average from all HBSC countries) (18). For current
cannabis use, defined as the prevalence of use within the last 30
days, the Czech rate was twice as high as the 2015 ESPAD aver-
age (17). Furthermore, the age of cannabis initiation among the
Czech students was also relatively low (in 2014, the percentage
of 15-year-olds, who used cannabis at the age 13 or earlier, was
2.2 times higher among Czechs than in other HBSC countries)
(18). Therefore, the issue of adolescent cannabis consumption, as
well as the use of other substances, cannot be neglected. This is
particularly important due to the fact that in the Czech Republic
the availability of cannabis is still relatively high and possession
of low amount of marijuana is not defined as a criminal act any
more (19).

There can be several factors underlying recent positive trends
in cannabis use among the Czech youth. In this regard we em-
phasize, however, social factors, especially those responsible for
changes in patterns of leisure time activities of the contemporary
youth. In the study of Kuntsche et al. (2) authors demonstrated
that in most countries participating in the HBSC project, the
decrease in adolescent cannabis use from 2002 to 2006 occurred
in accordance with general decrease in frequency of going out
with their friends. Results from the recent research presented by
Chomynova et al. (20) provides empirical evidence on significant
changes in leisure time activities among the Czech adolescents
as well. Applying the Czech data obtained within six waves of
the ESPAD study (1995-2015), they document that since 2003
there has been strong and gradual decline in the proportion of
students going out with their friends, seeking for various fun
activities (e.g. parties, discos, etc.). On the other hand, proportion
of students preferring internet surfing as a leisure time activity
and using various tools of information and communication tech-
nologies for entertainment strongly increased. Thus, adolescents
nowadays seem to spend significantly less time with their peers
than the Czech youth twelve years ago. Additionally, changes
in higher awareness and/or perceptions of risks associated with
the cannabis use do not seem to explain the positive trend (there
are no significant changes from 2003 to 2015 as documented
by Chomynova et al.) (20). Therefore, in accordance with the
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international research conducted by Kuntsche et al. (2) and their
reference to the concept of “exposure opportunity” (21), it seems
to be plausible that new modes of leisure time activities mostly
contribute to the lowering prevalence of (lifetime) cannabis use.
This can be attributed to the contemporary Czech youths, as well
as to adolescents living in other countries in general.

At the end of the discussion, we also point to some methodical
considerations related to our study. In the analysis, representative
data from large sample school-based research with internationally
unified methodology were used. This is undoubtedly a strength
of the study. However, we should also mention that the data rely
on self-reported responses of students present in the school at the
time of survey. This could partially underestimate prevalence rates
ofiillicit substance use due to both willingness to disclose accurate
information on socially undesirable behaviour and possibly higher
rates of school absenteeism among adolescent substance users.
Although there can be several factors related to reliability of the
data, the available research evidence suggest that self-reports
on adolescent substance use are mostly valid and reliable. This
applies especially to studies where surveys are anonymous and
confidentiality of responses is assured (22, 23), as in our research.

CONCLUSIONS

The study provides an empirical evidence on decreasing trend
in the prevalence of adolescent cannabis use in the Czech Re-
public. This positive development is consistent with some other
studies focusing on adolescent cannabis consumption, conducted
in developed countries. The analysis showed that the decreas-
ing trend was present particularly among boys. This resulted
in shrinking gender differences in the prevalence of lifetime
cannabis use among the Czech youths. Although the lowering
prevalence is seen to be a positive trend, it has to be emphasized
that adolescents in the Czech Republic still belong to those with
relatively high rates of cannabis consumption comparing to other
European teenagers.
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SUMMARY

Objective: The aim of the article is to examine trends in tobacco consumption among the Czech school-age population.
Methods: For the analysis, data from the Czech Health Behaviour in School-aged Children project, conducted between 1994 and 2014 were
used. Trends in tobacco smoking were determined separately for boys and girls, applying the binary logistic regression with survey period as an

independent variable for the smoking status.

Results: The analysis showed that there have been significant changes in adolescent tobacco smoking for the recent 20 years. While the share
of current school-aged smokers was continuously increasing since the mid-1990s, the trend reached its peak in the mid-2000s.

Conclusion: In recent years, the prevalence of adolescent smokers has significantly declined in the Czech Republic. Despite this recent decline,
adolescent smoking remains a major challenge for the national health policy.
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INTRODUCTION

Despite many reports on the negative health consequences of
smoking, tobacco consumption is still the leading cause of pre-
ventable death in developed countries (1, 2). It has been estimated
that the life expectancy for smokers is about 10 years shorter than
for non-smokers (3). In a similar vein, it has been recognized
that smoking increases the risk of a variety of diseases causing
the major proportion of total deaths, including several sites of
cancer, vascular diseases and chronic pulmonary diseases (4). In
the Czech Republic, tobacco smoking is currently related to ap-
proximately 16% of total adult mortality (23.5% in men and 10%
in women) (5). The negative effects on health are proportional
to the smoking exposure in terms of both number of years and
frequency of tobacco consumption during the lifespan. Given
the high burden of smoking-related harms and its direct effects
on population morbidity and mortality, it is of major concern of
public health in many developed countries all over the world.

Adolescence is a critical period for the future smoking habits in
adulthood. Most of adult daily smokers tried their first cigarette be-
fore the age of 18 (6). However, once the habit changes to addiction,
smoking is extremely difficult to break. It has been shown that less
than half of all smokers successfully quit before the age of 60 (7).

Despite of all the negative health consequences, adolescents
still may see positive aspects in smoking. The most prevalent func-

tions of smoking are: controlling negative moods and depression
(relaxation, concentration, stress reduction, boredom elimination);
social group affiliation (smoking as a tool for joining a desired
friendship group, for establishing contact with other gender);
weight control (especially among girls); identification with a
certain image of adulthood and self-reliance (8). More recent
research reveals complexity of social roles that smoking plays
in the life of adolescents (9, 10).

The research on prevalence of smoking among adolescent
population provides important data for both the complex na-
tional monitoring of health-related behaviours and addressing
the specific needs for national health policy. The information on
recent trends can subsequently serve as an empirical evidence on
changing behaviour of the growing-up part of the population, as a
response to policy changes and preventative measures introduced
in the past. The aim of this study is, therefore, the examination of
trends in tobacco consumption in the Czech teenage population,
covering relatively long period of 20 years. The paper refers to
some other similar studies published in the past (11, 12).

MATERIAL AND METHODS

For the study, data from the series of nationally representative
surveys on adolescents’ health conditions were used; drawn from
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the Czech part of the international project of Health Behaviour in
School-aged Children (HBSC). HBSC is a major cross-sectional
study that deals with monitoring of young people’s health, life
satisfaction and its determinants. In the Czech Republic, HBSC
has been conducted at four-year intervals since 1994. The project
is based on a unified methodology, where all countries follow
the same research protocol in terms of sampling, questionnaire
and survey administration. A detailed description of the aims,
methods and design of the study is available elsewhere (13). For
this paper, data from the last 6 survey waves, conducted in the
Czech Republic from 1994 to 2014, were used.

Regarding the analysis, data on the current status of adolescents
smoking were applied. The data were collected by self-adminis-
tered questionnaire completed in the classroom in a standardized
way. Among the other HBSC questions on adolescent tobacco
consumption, data on the current smoking status were the only
ones that were fully comparable to the other waves of the survey.

The question used in the analysis was as follows: “How often
do you smoke tobacco at present?” The possible answers were:
‘every day’; ‘at least once a week, but not every day’; ‘less than
once a week’; ‘I do not smoke’. Respondents 11, 13 and 15 years
old were asked this question. Those who answered ‘I do not
smoke’ were then coded as non-smokers; other responses were
coded as current adolescent smokers.

The analysis was carried out in two steps. In the first step, age-
specific prevalence estimates of adolescent current smoking with
corresponding 95% confidence intervals (95% CI) were computed
for the three age groups (11-, 13- and 15-year olds) and plotted to
graph. Trends in smoking were assessed both visually and by fitted
trend curve. The shape of the curve was determined by consecu-
tive fitting of linear, logarithmic, exponential, and polynomial
trends. The shape with the highest fit (R?) was selected — in our
case, the quadratic trend.

In the second step of the analysis, trends in adolescent current
smoking were tested by binary logistic regression. Based on the
previous results, following regression equation was estimated:

Log [n/(1-m)] = Constant + B -(period) + B,-(period*), period
=0,4,8, 12, 16, 20,

>

where 7 is the prevalence of adolescent current smokers and
period is a number of years since the first HBSC survey in 1994.
Lastly, the peak of the quadratic trend (vertex) was computed
from the estimated regression coefficients.

The analysis was conducted both separately by gender and for
total student population. As the prevalence of current smokers was
very low among the 11-year olds, trend analyses were tested only
among 13- and 15-year old students.

RESULTS

Table 1 presents description of the sample used in our study.
Number of respondents surveyed in each cross-sectional period
is presented separately by their gender and age. The sample
size varied from 3,585 students in 1994 to 5,055 in 2014 with
a proportional share of 11-, 13- and 15-year olds in each wave
(approximately one third of the respondents per age group). The
total sample size, compiled from all 6 survey periods, was 26,589
(a total of 13,021 boys and 13,568 girls).

In Table 2, age-specific prevalence estimates of adolescent
current smoking are presented in the 20-year time series since
1994. The proportion of smoking adolescents gradually increases
with students’ age. For example, in 2002, there was almost 30%
of current smokers among 15-year old Czechs, while it was 11%
among 13-year olds and only 2% among 11-year olds. Regard-
ing differences between genders, these were apparent only at the
beginning of the analysed period, with higher rates of smoking
among boys. During the 2000s, gender differences declined and,
in recent years, higher prevalence estimates were even observed
among girls.

Trends in adolescent smoking are plotted in Figlabc, sepa-
rately by age-group and gender. The corresponding 95% Cls of
prevalence estimates are also presented. As one may observe,
there were significant changes in adolescent smoking since the
mid-1990s, particularly among 13- and 15-year olds. While there
was a strong increase in the share of smoking teenagers between
1994 and 2002, the trend was rather declining in 2006 and 2010.

Table 1. Sample structure for the study by gender, age and the year of survey, Czech Republic, HBSC data 1994-2014

Year of survey
Gender Age group
1994 1998 2002 2006 2010 2014
11 years old 539 586 826 765 719 738
Boys 13 years old 644 646 780 804 669 818
15 years old 606 607 806 842 747 852
Total boys 1,789 1,839 2,412 2,411 2,135 2,408
11 years old 555 598 865 744 707 836
Gitls 13 years old 646 644 881 797 787 903
15 years old 595 622 854 823 775 908
Total girls 1,796 1,864 2,600 2,364 2,269 2,647
11 years old 1,094 1,184 1,691 1,509 1,426 1,574
Total 13 years old 1,290 1,290 1,661 1,601 1,456 1,721
15 years old 1,201 1,229 1,660 1,665 1,522 1,760
Total sample size 3,585 3,703 5,012 4,775 4,404 5,055
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Table 2. Current smoking prevalence estimates (%), by gender, age and the year of survey, Czech Republic, HBSC 1994-2014

Year of survey
Gender Age group
1994 1998 2002 2006 2010 2014
11 years old 22 1.9 3.0 1.6 24 1.6
Boys 13 years old 7.3 10.1 13.7 79 8.9 4.0
15 years old 15.8 224 287 19.7 220 10.8
11 years old 1.4 1.0 1.0 1.1 0.9 0.8
Girls 13 years old 42 7.0 8.6 8.8 10.3 3.6
15 years old 1.9 175 30.6 234 27.8 15.6
11 years old 18 1.4 20 1.3 1.6 1.2
Total 13 years old 5.7 8.5 1.0 8.3 9.7 3.7
15 years old 13.9 19.9 29.7 21.6 25.0 13.3

The most significant decline was, however, observed in the recent
period of 2014.

In the last step of the analysis, trends in adolescent tobacco
smoking were modelled by binary logistic regression. The analysis
was conducted for 13- and 15-year old students, with the results
presented in Table 3.

Regression analyses in Table 3 confirmed previous findings
from Fig.1bc. The prevalence of adolescent smoking experienced
significant non-linear changes in the Czech Republic since 1994.
While the share of current school-age smokers was increasing
since the mid-1990s, the trend reached its peak in the mid-2000s
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Fig. 1abc. Trends in current smoking (%, 95% ClI), by age and
gender, Czech Republic, HBSC (1994-2014).

and dropped in recent period (negative values of B, coefficients
for period squared reflect the concave shape of the trend curve).
Trends in tobacco smoking were similar in both genders, with ap-
proximately 2.5-year later onset of decline among girls (compared
vertex estimates between the genders).

DISCUSSION

The results of our analysis prove the significant changes in
the prevalence of tobacco smoking among the Czech adolescent
population during the last 20 years. While the share of current
school-age smokers was continuously increasing since the mid-
1990s, the trend reached its peak in mid-2000s. In recent years,
the prevalence of adolescent smoking has significantly decreased
in the Czech Republic.

Our findings are in line with the results from other studies
on trends in adolescent health-related behaviours conducted in
Europe. Although the adolescent smoking is still of a concern
for national health policies, data from the recent HBSC surveys
indicate that the prevalence of smoking is declining in other
European countries as well (13, 14).

The decline in smoking prevalence has been evident in North-
ern and Western European countries since 1998. The trend was,
in general, similar in countries of the Southern Europe, with a
slight increase in prevalence between 2006 and 2010. However,
smoking among adolescents from the post-communist countries
of Central Europe was and still is more common compared to their
Western European peers. Based on our data from the HBSC study
conducted in the Czech Republic, an increasing trend between
years 1998 to 2002 was reported, followed by a slight continual
increase to 2010. The decrease from 2010 to 2014 was the most
impressive up to now.

The results of the ESPAD study are in line with the findings
of the HBSC study. The last data collection from 2015 confirmed
the overall decline in smoking in most of the countries. On aver-
age, about one in five (21%) of European adolescents reported
current smoking (during the past 30 days), as compared to 29%
in the study carried out in 2011. In a similar vein, more European
students reported they had never smoked (54% in 2015; 44% in
2011). Between 2011 and 2015, the Czech students surveyed in
ESPAD reported similar rapid decrease in smoking, as that re-

S44



Table 3. Binary logistic regression by gender and age. Dependent var. — Current smoking (Yes = 1; No = 0), Czech Republic,

HBSC 1994-2014

95% Cl for Beta Vertex
Gender Age group Independent? Beta (SE) p value . .
Lower Upper estimate®
Time period squared -0.008 (0.001) -0.01 -0.005 <0.001
13 years old Time period 0.122 (0.030) 0.064 0.181 <0.001 79
Boys Constant -2.514(0.132) -2.173 -2.255 <0.001
Time period squared -0.008 (0.001) -0.010 -0.006 <0.001
15 years old Time period 0.136 (0.021) 0.095 0.177 <0.001 8.7
Constant -1.645 (0.097) -1.835 -1.455 <0.001
Time period squared -0.009 (0.002) -0.012 -0.006 <0.001
13 years old Time period 0.194 (0.035) 0.125 0.263 <0.001 10.5
Gitls Constant -3.229 (0.173) -3.568 -2.891 <0.001
Time period squared -0.009 (0.001) -0.011 -0.007 <0.001
15 years old Time period 0.203 (0.022) 0.160 0.246 <0.001 1.2
Constant -2.053 (0.109) -2.267 -1.840 <0.001
Time period squared -0.008 (0.001) -0.010 -0.006 <0.001
13 years old Time period 0.150 (0.022) 0.106 0.194 <0.001 9.2
Total Constant -2.820 (0.105) -3.026 -2.615 <0.001
Time period squared -0.008 (0.001) -0.010 -0.007 <0.001
15 years old Time period 0.166 (0.015) 0.137 0.196 <0.001 10.1
Constant -1.834 (0.072) -1.976 -1.693 <0.001

aTime period is a continuous variable representing number of years since the baseline period 1994.
Y\ertex represents the time period, where the estimated quadratic regression function reaches its maximum.

ported in the HBSC study. Despite this decrease, the prevalence
of smoking among young Czechs is still higher than the European
average or the smoking in Scandinavia and in most of the Western
European countries. (13, 15, 17, 20).

According to our findings, differences in the smoking preva-
lence between genders were apparent only at the beginning of
the analysed period, with higher rates of smoking among boys.
The gender differences declined during the 2000s, and, in recent
years, there have been even higher rates of smoking among girls.
The phenomenon of decline of gender inequalities in smoking is
not unique for the Czech students only. It has been documented
by international studies based on data from the HBSC in Europe
(14), as well as in a global perspective on the data from the Global
Youth Tobacco Survey (15, 16).

As regards the decline in both prevalence and gender inequali-
ties in adolescent smoking, the descriptive model of cigarette
epidemic proposed by Lopez et al. (21) states there are four
main stages of tobacco consumption that can be recognized in
developed countries. The stages are characterized by distinctive
patterns of both prevalence of smoking and smoking-attributable
mortality in the population, differentiated between the genders (the
onset of the smoking epidemic among women is delayed to that
among men). In its final stages, prevalence of smoking continually
declines among both genders, possibly with higher prevalence
rates among women (depending on the specific stage). Although
the model was proposed for adult population, some parallels
with the research aimed at adolescents is apparent. The model
is, however, descriptive and do not refer to broader social factors
related to the smoking behaviour, other than income, availability

oftobacco products and preventative policy measures. Therefore,
concerning particularly inequalities between genders, factors of
converging gender-specific social roles, perceived norms and
expectations in the society should be emphasized as well (22).
Given the method used in our study, we also point to some
potential limitations related to the findings presented in the paper.
In the analysis, we used self-reported information on adolescent
substance use, collected within the large school-based survey. Al-
though self-reports are, in general, considered as a good estimator
ofthe smoking status (23), factors related to possible underreport-
ing of the actual prevalence among the adolescent population
should be still taken into account (24). In the school-based study,
such bias may arise in situations, where a specific group of stu-
dents is not included in the survey, e.g. due to school dropouts or
absenteeism. Similarly, specific recall bias on the actual frequency
of substance use and/or perceived normativity on adolescent be-
haviour may play a certain role, too. Furthermore, the presented
study is rather descriptive and cannot provide evidence on causes
underlying the recent trends in the prevalence of adolescent health-
related behaviours. The future research should focus on a more
detailed analysis of factors related to the recent decline, as well
as to possibly different effects of preventative measures between
adolescents coming from the distinctive social environment.

CONCLUSIONS

The findings of our study demonstrated the declining trend of
tobacco consumption among the Czech adolescents. The trend is
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apparent among both boys and girls, and there are rather minor
differences in this respect. However, given the higher prevalence
of smoking among adolescent girls, as compared to boys in recent
periods, there are some implications that should not be neglected.

As suggested by our findings, preventive programmes insti-
tuted in the Czech schools should pay more attention to gender-
specific perceptions and norms related to smoking behaviour.
Moreover, existing regulatory measures on the sale of tobacco
products to minors need to be enforced vigorously as, unfortu-
nately, there are some deficiencies (17, 25).
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BACKGROUND: Alcohol use in adolescence poses a ma-
jor risk to people’s health in their later life. In the long term,
Czech adolescents show the highest levels of alcohol con-
sumption in Europe. AIMS: To analyse the prevalence of
excessive drinking among Czech adolescents and assess its
development in the past 20 years, as well as to identify se-
lected risk factors associated with different levels of drinking
among Czech adolescents at present. METHODS: Quanti-
tative analysis of data generated by a sample survey of risk
behaviour among young Czechs, correlation and regression
analysis, and multilevel modelling. SAMPLE: Individual
data from the ESPAD international surveys (1995-2015),
a total of six cross-sectional waves, representative data on
Czech adolescents aged 16 (N=2,738 to 5,399) with the pro-
portionate representation of gender, type of school at-
tended, and regions. RESULTS: The prevalence of exces-
sive drinking seems to have dropped in the most recent pe-

riod (2015). Male students at apprentice training centres
(without the school-leaving examination — “maturita”) con-
tinue to be the most vulnerable group in this respect. Signif-
icantly higher rates of excessive alcohol use were found
among adolescents from incomplete families and those
showing poor relationships with their parents, high degrees
of social alienation, and generally low life satisfaction. Ex-
cessive drinking also tends to be more common among ad-
olescents from families with low levels of education
and higher family affluence. CONCLUSIONS: Despite
a marked decline in the prevalence of excessive alcohol use
among Czech adolescents, this issue continues to be a chal-
lenge for the national health and drug policies. This paper
demonstrates that the levels of drinking continue to be
strongly conditioned by both individual and social or envi-

ronmental factors (such as family and schoaol).
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VYCHODISKA: Konzumace alkoholu v obdobi dospivani
predstavuje zavazné riziko pro budouci zdravi daného je-
dince. Uroven piti mezi éeskymi nezletilymi pat#i dlouho-
dobé k nejvy35im v Evropé. CiLE: Analyza prevalence nad-
mérné konzumace alkoholu u mladistvych Cechti a zhod-
noceni jejiho vyvoje za poslednich priblizné 20 let.
Identifikace vybranych rizikovych faktorii souvisejicich
s rozdilnou urovni piti u souéasnych éeskych adolescenttl.
METODY: Kvantitativni analyza dat z vybéroveho setieni
zaméieného na rizikové chovani ceské mladeze. Korelaéni
a regresni analyza, vicetroviiové modelovani. SOUEBOR:
Individualni data z mezinarodni studie ESPAD (1995-2015),
celkem 6 prifezovych vin. Reprezentativni idaje o éeskych
dospivajicich ve véku 16 let (N=2 738 az 5 399) s proporcio-
nalnim zastoupenim pohlavi, typu navstévované skoly

a kraje. VYSLEDKY: Prevalence nadmérného piti v po-

slednim obdobi klesla (rok 2015). Nejrizikovéjsi skupinou
v daném ohledu jsou i nadale chlapci studujici na odbor-
nych uéilistich (bez maturity). U adolescent(i pochézejicich
z neuplnych rodin, se Spatnymi vztahy k rodiéiim, s vyso-
kym stupném socidlniho odcizeni a s celkové nizkou
spokojenosti se svym Zivotem se nadmérna konzumace
alkoholu vyskytuje vyznamné castéji. f:astéiél' je rovnéz
u dospivajicich pochazejicich z rodin s nizS§im vzdélanim
a s vy$si finanéni zamoZnosti. ZAVERY : | navzdory vyraz-
nému poklesu prevalence nadmérného piti mezi ¢eskymi
adolescenty zlistava tato problematika i nadale vyzvou
pro statni zdravotni a drogovou politiku. Clanek doklada,
Ze Uroven piti je i nadale vyznamné podminéna jak indivi-
dualnimi faktory u daného jedince, tak i faktory SirSiho so-
cialniho charakteru, ve kterych jedinec dospiva (rodinne

a skolni prostredi).
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® 1 UVoD

Nadmérnd konzumace alkoholu je zdvainy celospole¢ensky
problém. Jelikoz dospivani je v Zivoté mladého ¢lovéka spe-
cifickym a senzitivnim obdobim, ¢asny zaciatek pravidelné
konzumace alkoholu muze byt zdsadnim zlomem pro jeho
budouci zdravotni, socidlni a psychicky vyvoj.

Z mezinarodnich prevalenénich Setfeni vyplyva, Ze je
v Ceské republice troveri konzumace alkoholu dlouhodobé
vysok4, a to jak u mladistvych, tak i dospélych osob. V roce
2015 pilo v obecné populaci (ve véku 15-64 let) alkohol den-
né nebo témér denné 12,5 % lidi (18,9 % muzna a 6,4 % zen).
Do kategorie gkodlivého piti spadalo 6,0 % obyvatel starsich
15 let, daldich 7,2 9% pak spadalo do kategorie rizikového pi-
ti; celkové tedy priblizné 540 tis., resp. 640 tis. osob (Mrav-
¢ik et al., 2016). Co se tyce mladistvych, vysledky posledni
Evropské sSkolni studie o alkoholu a jinych drogéach
(ESPAD) z roku 2015 ukazaly, Ze i navzdory poklesu uziva-
ni navykovych latek v poslednim obdobi ztastava éeska mla-
deZ nadile nad evropskym pramérem (Kraus et al., 2016).
Tato pozice je pfitom patrna nejen u konzumace alkoholu,
ale 1 v uzivani tabaku ¢i v zkusenostech s konopim. Ze stu-
die ESPAD 2015 napt. vyplynulo, ze 95,8 % ¢eskych mla-
distvych jiz v Zivoté ochutnalo alkohol, pricemz v poslednich
dnech ho konzumovalo 68,5 %. Piti nadmérnych davek
(5 a vice sklenic alkoholu pfi jedné prilezitosti) v poslednich
30 dnech pfitom uvedlo 41,9 % dospivajicich Cecht (Cho-
mynova et al., 2016; Kraus et al., 2016).

Negativni dusledky konzumace alkoholu u mladist-
vych na jejich zdravi jsou zdokumentovany v mnoha za-
hraniénich studiich. V pfipadé psychickych problému se
jedni napt. o poruchy spanku, depresivni stavy, sebevra-
zedné myslenky apod. (Bossarte et al., 2011; Harding et
al., 2016). Kvuli své neurotoxicité muze alkohol zpusobit
poskozeni mozku a kognitivni deficity nasledné vedouci
ke zhor§enym vykontm ve §kole a dalsim negativnim dua-
sledkim, které jsou nezfidka dlouhodobé (Zeigler et al.,
2005). Z primych efekit na fyzické zdravi se pak jedna
o negativni jevy zpusobené intoxikaci alkoholem (nevol-
nost, otrava), které byvaji obvykle hure snageny nez u do-
spélych (Zeigler et al., 2005). Dlouhodoba konzumace al-
koholu nasledné zpusobuje podetné chronické zdravotni
potiZe — poSkozeni jater, pankreatu, ledvin, kardiovasku-
larniho systému, poruchy endokrinniho systému, imuni-
ty apod. (Newbury-Birch el al., 2009).

Alkohol je u mladistvych rovnéz spojen s rizikovym se-
xudlnim chovanim, dopravnimi nehodami a urazy. Ze so-
cidlnich problému se zvy&uje riziko, Ze se mladistvy stane
obéti trestného ¢inu, pfipadné se sam dostane do konfliktu
se zdkonem (Harding et al., 2016). V pfipadé excesivniho pi-
ti dochazi také k ¢astému naruSeni vztahu s rodici, vztaha
s kamarady a zanedbavani $kolni dochazky.

Kromé téchto negativnich dusledku je typické, Ze ado-
lescenti konzumujici alkohol v nadmérné mire jsou nachyl-

néjéi 1 k uZivani jinych navykovych latek (tabak, konopné
drogy apod.) (Donoghue et al., 2016; KaZmér et al., 2014;
Newbury-Birch et al., 2009). Riziko rozvoje zavislosti je
u nich rovnéz vétsi nez u dospélych osob. U mladych je také
obvyklejéi, ze alkohol konzumuji nirazové ve velkych dav-
kach — tzv. ,binge drinking” (Harding et al., 2016). Vzorce
konzumace alkoholu viak ztstavaji relativné stabilni a ti,
kteri piji alkohol rizikové jiz v obdobi adolescence, obycéejné
piji rizikové i v dospélosti (Percy et al., 2015). Rizika a dopa-
dy na zdravi jsou pfitom o to vy$si, ¢im nizsi je vék, v némz
k prvnim zkuSenostem s alkoholem dochdzi (Cheng et al.,
2016; Liang et al., 2015).

Faktora, které mohou mit vliv na ¢asnou konzumaci
alkoholu, je cel4 fada. Cést z nich je individuAlni, jako jsou
napt. pohlavi, genetické predispozice, traumaticka zkuse-
nost (fyzické a sexudlni zneuZivani, umrti blizkého ¢lena ro-
diny), nebo specifické osobnostni rysy (impulzivita, tenden-
ce vyhleddvat nové zazitky, depresivni symptomy, nizka se-
beduvéra, horsi socidlni dovednosti, celkova spokojenost se
svym zZivotem apod.) (Blatny et al., 2016; Heinrich et al.,
2016; Newbury-Birch et al., 2009; Skopal et al., 2014; Spil-
kova a Dzuarova, 2012; Sucha et al., 2016; Wartberg et al.,
2016). Casné problémy s chovanim ditéte jsou jednim z pre-
diktoru rizikové konzumace alkoholu, zejména jsou-li spo-
jeny s genetickou zatézi a uzivanim alkoholu v rodiné
(Newbury-Birch et al., 2009).

Rodinné vzorce chovani a historie problému s alkoho-
lem u rodinnych pfislusnika jsou také vyznamnymi faktory
ovliviiujicimi tdrovennt konzumace alkoholu u adolescentt
(Newbury-Birch et al., 2009). Dal&imi fakiory souvisejicimi
g rodinou jsou rodinna struktura (iplna vs. nedplna rodina)
a hodnoceni vztahu se svymi rodiéi (Toméikova et al., 2015).
K dalgim faktortm patfi rovnéz skolni prostredi, vztahy se
spoluzdky ¢i ostatnimi vrstevniky (Ajilore et al., 2016), kte-
ré u dospivajicich osob vyrazné ovliviluji jejich oéekdvani
a postoje ke konzumaci alkoholu. Neméné dualezity je ale ta-
ké celospolecensky kontexi. Jednd se zejména o specifické
vzorce chovani a postoje pfitomné u ostatnich dospélych, se
kterymi mladi lidé prichazeji do kontaktu. Jako odraz téch-
to vzorcu muze slouzit napf. celkova troven konzumace al-
koholu v dospélé populaci (Nelson et al., 2009) nebo také do-
stupnost alkoholu pro mladeZ (Harding et al., 2016; Row-
land et al., 2016).

Je tedy vidét, ze otazky tykajici se konzumace alkoholu
v obdobi dospivani maji komplexni charakter. Monitoring
a analyza rizik spojenych s takovymto chovanim vsak po-
skytuje uziteény vhled do problematiky, ktery ndsledné
slouzi 1 jako podklad pro vytvareni efektivni politiky v této
oblasti. V predkladaném prispévku se proto zamérujeme na
nékolik cili. Prvnim je analyza prevalence nadmérné kon-
zumace alkoholu u ¢eskych adolescentu, a to ve vyvojové
perspektivé poslednich priblizné 20 let. Navzdory tomu, Ze
v poslednim obdobi doglo v tomto ohledu k vyraznym zmé-
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nam, v dal$ich analyzich poukazujeme na skuteénost, Ze ri-
zikové faktory souvisejici s vyskytem nadmeérného piti za-
stavaji zachovany. Jednim z hlavnich faktoru, ktery je vy-
razny po celou analyzovanou dobu, je druh navstévované
gkoly, na kiery se zamérujeme ve druhé éasti prispévku.
Tretim cilem je pak identifikace dalgich faktord, kieré
jsou spojeny s rozdilnou tdrovni konzumace alkoholu
u soucfasnych ¢eskych adolescentt (kromé pohlavi a skol-
niho prostredi také rodinné vlivy a individudlni psycholo-
gické faktory).

® 2 MATERIAL A METODIKA
Clanek ¢erpa z dat eské ¢4sti mezinarodniho priifezového
getreni ESPAD (European School Survey Project on Alcohol
and Other Drugs) zaméreného na konzumaci alkoholu
a uzivani navykovych latek mezi adolescenty. Studie posky-
tuje vysoce kvalitni a mezinarodné srovnatelna data sbira-
nd jednotnou metodologii, nasledné slouzici jak pro ucely
monitoringu drogové problematiky u dospivajicich, tak pro
hodnocenti rizikovych faktoru a naslednou pfipravu a evalu-
aci strategii zamérenych na prevenci a lé¢bu poruch zptso-
benych uzivanim navykovych latek.

V Ceské republice se studie realizuje jiz od roku 1995,
a to v pravidelnych 4letych intervalech. Cilovou populaci
jsou dospivajici ve véku 15-16 let, tedy studenti 1. ro¢éniku
stfednich $kol, pfip. 9. roéniku ZS. Studie méa v Cesku celo-
statni rozsah a poskytuje reprezentativni udaje o dospivaji-
cich s proporciondlnim zastoupenim vech kraju. Podrobné
informace o metodice shéru dat v jednotlivych vinach jsou
dostupné ve vyzkumnych zpraviach projektu ESPAD a na
webové adrese www_espad.org. V prispévku jsou kromé pre-
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PUVODNI PRACE

deslych vln pfednostné vyuzita data z posledniho dostupné-
ho roku Setfeni (rok 2015).

Pro ucely analyz v naSem prispévku byly jako vychozi
pouzity dva ukazatele:

A/ piti nadmérnych davek alkoholu (5 a vice sklenic na
jedno posezeni) v obdobi poslednich 30 dnu;
B/ ¢etnost opiti v poslednich 30 dnech.

Analyzy byly rozdéleny do tfi na sebe navazujicich kro-
ka. V prvnich dvou krocich jsme se zamérili na celé dostup-
né obdobi let 1995-2015. Nejprve byl hodnocen vyvoj preva-
lence nadmérného piti, nasledné pak byly analyzovany roz-
dily mezi studenty z raznych typa gkol. Oba vychozi
ukazatele byly v analyzach dichotomizovany: I = piti nad-
mérnych ddvek | opiti se alespon jednou, 0 = ani jednou.

Cilem tretiho kroku byla identifikace dalsich riziko-
vych faktora vazicich se ke konzumaci alkoholu u soucas-
nych ¢eskych dospivajicich (rok 2015), a to vyuzZitim nastro-
ju vicedroviiové regresni analyzy (L. studenti ve II. gkolach).
Analyzy byly zpracovany v softwarovém prostifedi progra-
mu IBM SPSS Statisties 21 (Heck et al., 2012). Oba vychozi
ukazatele (zdvisle proménné) byly pfitom ponechany na své
puvodni skale. Jako nezavisle proménné byly pouZity vy-
brané indikatory tykajici se tfi skupin rizikovych faktora:
1) socioekonomické zazemi; 2) rodinna struktura a vztahy
g rodiéi; 3) individudlni psychologické faktory. Pfesnou for-
mulaci vSech otdzek pouzZitych v analyzach uvadime pro
lepéi prehlednost na konei élanku (viz tabulka 5 — priloha).

® 3 VYSLEDKY
Tabulka 1 podava zakladni prehled a deskripci dat pouzi-
tych v prispévku. Analyzy celkové ¢erpaji ze série Sesii na

Popisna charakteristika série vybérovych soubort pouZitych v analyze, Cesko, 1995-2015

Descriptive characteristics of the series of samples used in the analysis, Czechia, 1995-2015

Pohlavi Muzské (%) 54,9 471
Zenske (%) 45,1 52,9
Typ skoly Gymnazium 15,0 23,0
(%)
S0S (%) 373 44,3
SOU (%) 47,7 32,7
75 (%) -
Poiet skol (M) 133 127
Pocet respondenti (N) 2 962 3579

48,1 45,6 46,0 46,7 49,3
53,9 54,4 54,0 53,3 50,7
26,4 19,7 | 20,8 26,1 245
40,8 28,0 28,2 31,0 29,9
329 25,2 | 244 20,7 235

- 27,2 26,6 22,2 22,0
180 350 | 363 206 208
3172 5399 5 104 2738 5713

Pozndmka: SOS — stfedni odborna kola s maturitou; SOU — stfedni odborné uéilisté (bez maturity); 75 — zdkladni 3kola (9. ro&nik)

Zdroj: ESPAD, vlastni vypoéty

Note: SOS — secondary vocational school with the “maturita” school-leaving examination; SOU — apprentice training centre (without the “maturita” school-leaving ex-

amination); ZS — middle school (9th grade)
Source: ESPAD, original study calculations
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— Chla pci

_Divky

1995 1999 2003 2007 2011 2015

Rok
Graf 1/ Figure 1
Vyvoj prevalence konzumace nadmérnych dévek alkoholu, adolescenti ve véku 16 let, Cesko, 1995-2015
Development of the prevalence of excessive alcohol use, adolescents aged 16, Czechia, 1995-2015

Nadmérné piti definovano jako konzumace 5 a vice sklenic alkoholickych napoji na jedno posezeni. Data reprezentuji podil téch respondenti, ktefi

v pribéhu posledniho mésice alespoi jednou konzumovali alkohol v uvedené nadmérné mife.

Zdroj: ESPAD, viastni vypoéty

Excessive drinking is defined as the consumption of five or more drinks on one occasion. The data represents the proportions of those respondents who
engaged in such excessive alcohol use at least once during the last month.

Source: ESPAD, original study calculations

Chlapci
s vk

2007 20m 2015
Rok
Graf 2 / Figure 2
Vyvoj prevalence opiti v poslednich 30 dnech, adolescenti ve véku 16 let, Cesko, 2007-2015
Develop t of the pr lence of drunk in the last 30 days, adolescents aged 16, Czechia, 2007-2015

Zdroj: ESPAD, vlastni vypocty
Source: ESPAD, original study calculations
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Rozdily v prevalenci konzumace nadmérnych dévek alkoholu mezi jednotlivymi typy $kol, adolescenti ve véku 16 let, Cesko, 1995-2015

Variations in the prevalence of excessive alcohol use among different types of schools, adolescents aged 16, Czechia, 1995-2015

Chlapci
Gymnazium (%) 221 41,7

‘ S0S (%) 358 53,6
SOU (%) 56,7 61,0

‘ 75 (%) = =
12 test (stupné volnosti) 109.4 (2) 32,1 (2)

‘ p-hodnota <0,001 <0,001
Divky

‘ Gymnazium (%) 14,7 21,9
S0S (%) 26,5 33,3

‘ S0OU (%) 36,3 46,4
ZS (%) - -

‘ o test (stupné volnosti) 38,7 (2) 70,0 (2)
p-hodnota <0,001 <0,001

36,7 41,3 53,1 34,6
51,7 54,9 63,8 | 48,5
64,7 67,6 71,4 59,5
- 47,5 53,9 | 11,7
68,2 (2) 92,4 (3) 58,9 (3) 40,2 (3)
<0,001 <0,001 <0,001 | <0,001
27,2 39,4 38,9 | 28,7
39,3 48,3 52,4 40,2
615 63,9 62,3 | 46,7
41,4 40,8 30,7
113,1(2) 95,2 (3) 85,2 (3) | 29,4 (3)
<0,001 <0,001 <0,001 <0,001

Poznamka: SOS — stfedni odborna $kola s maturitou; SOU — stfedni odborné uéilisté (bez maturity); Z5 — zakladni Skola (9. roénik); pro celkovou prevalenci — porovnej

s grafem 1
Zdroj: ESPAD, viastni vypocty

Note: SOS — secondary vocational school with the “maturita” school-leaving examination; SOU — apprentice training centre (without the “maturita” school-leaving ex-

amination); ZS — middle school (9th grade),; see Figure 1 for the overall prevalence rates.

Source: ESPAD, original study calculations

sebe navazujicich vin projektu ESPAD poskytujicich repre-
zentativni Gdaje o rizikovém chovani ¢eské mladeze v obdo-
bilet 1995 az 2015. V prvnich tfech vlnach se jednalo o stu-
denty prvnich roénika stfednich &kol (gymnazii, stfednich
odbornych gkol nebo odbornych uéilist), v dalSich vlnach
io0 zdky v poslednim roéniku zakladnich gkol (9. roénik). Pro
ucely analyz v prvnich dvou krocich (obdobi let 1995-2015)
byli vybrani jenom respondenti narozeni v tom samém roce —
za ucelem explicitni kontroly na studentiav vék. Ve tfetim
kroku (regresni analyza) byla vyuzita data dostupna z celé-
ho vzorku studentu, ktefi se na studii podileli v roce 2015
(ro¢nikové kohorty 1998 az 2000); pfi¢emz vék respondentu
byl kontrolovan implicitné (vék jako nezavisla proménna
byl zahrnut do regresnich modela — viz niZe).

Graf 1 poskytuje prehled o vyvoji konzumace nad-
mérnych ddvek alkoholu u éeskych 16letych studenta
v prubéhu poslednich pfiblizné 20 let, a to oddélené dle
pohlavi (prevalence spole¢né s 95% intervaly spolehlivos-
ti). Na zaéatku sledovaného obdobi doglo k vyraznému
narustu v prevalenci nadmérného piti. V prabéhu dalSich
let doslo k postupné stabilizaci stavu s vrcholem v roce
2011 (prevalence 54,3 % pro obé pohlavi dohromady).
V poslednim sledovaném obdobi (rok 2015) je pak vidét
vyrazny pokles, a to priblizné na tGroven pred 15 lety (cel-
kova prevalence 41,9 %).

Z grafu 1 je zaroven vidét, Zze vyskyt nadmérného piti
byl v prabéhu celého obdobi vy33i u chlapcet nez divek. Tyto
rozdily se ale postupné snizovaly, a to ve smyslu postupné-
ho priblizovani se dévéat k chlapem. V obdobi 1999-2011
to byly pravé divky, které prevalenci nadmérného piti zvy-
Sovaly nejvyraznéji. Relativni rozdily mezi pohlavimi se tak
v daném ukazateli snizily z hodnoty 1,7 v roku 1995 ({j. mi-
ra u chlapet 1,7krat vy38i nez u divek) na 1,3 v roce 2015.

Obdobné vysledky jako predesly graf poskytuje i ana-
lyza vyvoje prevalence opiti v obdobi poslednich 30 dnu, kte-
rou prezentuje graf 2. V dasledku omezené srovnatelnosti dat
z drivéjsich let projektu ESPAD jsme se u tohoto ukazatele
museli omezit na obdobi poslednich tii vln (2007-2015). Z vy-
voje prevalence je viak vidét, ze i v pfipadé tohoto indikatoru
doglo v poslednim obdobi k vyznamnému poklesu. Zatimco
v roce 2011 alespon jedno opiti uvedla celkové téméf pétina
studentt (21,9 % pro obé pohlavi), v roku 2015 to bylo jenom
14,2 9% (16,9 % chlapet a 11,7 % divek). Grafy 1 a 2 tedy sou-
hlasné poukazuji na vyrazny pokles prevalence nadmérné
konzumace alkoholu u souc¢asnych ¢eskych adolescenta.

Tabulka 2 podava prehled o rozdilech ve vyskytu opa-
kovaného piti nadmérnych davek alkoholu mezi studenty
z jednotlivych typu $kol. Pro udely kontroly prevalenénich
mér na vék a pohlavi jsou data prezentovana oddélené pro
chlapce a divky; v kazdém prufezovém obdobi se pfitom jed-
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Tabulka 3 / Table 3

Vystupy z viceurovihové ordindlni logistické regrese (l. studenti ve Il. 8kolach). Zavisle proménna: Konzumace 5 a vice sklenic alkoholu pfi jedné piileZitosti za
poslednich 30 dnd, (':FI, ESPAD 2015 (N=5 564)

Results of multilevel ordinal logistic regression (students [Level If in schools [Level ll]). Dependent variable: Consumption of five or more drinks on one
occasion in the last 30 days, Czechia, ESPAD 2015 (N=5,564)

Fixni efekty Model 1 Model 2 Model 3 Model 4

Socioekonomické Rodinné vztahy Psychologické faktory Koneény model
zdzemi a jejich struktura

Koef. Sig. Koef. Sig. Koef. Sig. Koef. Sig.

Csewoe | a0 | aom | e | wom | om | oom | s | <oon |
Cisom | am | aon | s | oon | s | oon | sw | <oon |
Cwe | om | aom | om | wom | om | wonm | om | <oon |
o | com | om | com | ow | comn | om | <o

T T B R R T R
I N T B e e R TR

Pohlawi

Vék (Z-skare)

Stredni
odborné
uéilistd

Zamoznost

rodiny

Nic z toho se 0,22 0,306 . . B
nehodi/nevi

Nedokonéené 0,38 0,078 . . .
vysokoskolské

Veens 03 | om0 .|

Vzdélani otce Nic z toho se -0,26 0,182 . . . . -0,16 0,387
nehodi/nevi

Nedokonéené -0,67 0,002 . . . . -0,46 0,032
vysokoskolské

Vyuéen -0,28 0,102 . . . . -0,10 0,560
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PUVODNI PRACE

Model 1 Model 2 Model 3 Model 4

Socioekonomické Rodinné vztahy Psychologické faktory Kone¢ny model

zazemi a jejich struktura

Koef. Sig. Koef. Sig. Koef. Sig. Koef. Sig.

poums  Lame L | | em | wem | | | om | am
struktura
domécnosti

Jenom 1 vlastni . . -0,01 0,856
rodié

. . 0,01 0,885

Vlastni oba . . Ref. . . . Ref.
rodice

Ani spokojen/a,
ani nespoko-
jen/a

Velmi

spokojen/a

Ani spokojen/a, . . 0,29 0,002 . . 0,25 0,012
ani
nespokojen/a
Velmi . . Ref. . . . Ref. .
spokojen/a
Spokojenost se Zivotem (skdre na . . . . -0,06 0,003 -0,05 0,035
skale 0-6)
Uroven Il (skola): Variance 0,202 <0,001 0,202 <0,001 0,201 <0,001 0,196 <0,001
(intercept)

Pozndmka: Koef. = regresni koeficient; Sig. = statistickd vyznamnost (signifikance); Ref. = referenéni skupina; hodnoty parametrl s p<0.05 jsou zvyraznény tuc-
nym pismenm.

Pojem ,sklenice alkoholu” odpovida 1 velkému pivu (0.5 1), 1 sklenici vina (0.2 1), 1 panaku destilatu (0.04 1) nebo 1 lahvi/plechovce alkopops (0.33 1).

Note: Koef. = regression coefficient; Sig. = statistical significance,; Ref. = reference group, parameter values with p<0.05 are indicated in bold.

“Drink” is understood as equivalent to one large beer (0.5 ), one glass of wine (0.2 [), one “shot” of spirits {0.04 {), or one bottle/can of alcopops (0.33 ).
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Tabulka 4 / Table 4

Vystupy z viceuroviiové ordinalni logistické regrese (1. studenti ve I1. $koldch). Zavisle proménna: Frekvence opiti v poslednich 30 dnech, CR, ESPAD 2015
(M=5 485)

Results of multilevel ordinal logistic regression (students [Level If in schools [Level ll]). Dependent variable: Frequency of drunkenness in the last 30 days,
Czechia, ESPAD 2015 (N=5,485)

Fixni efekty Model 1 Model 2 Model 3 Model 4

Socioekonomické Rodinné vztahy Psychologické faktory Koneény model
zdzemi a jejich struktura

Koef. Sig. Koef. Sig. Koef. Sig. Koef. Sig.

v | an | oo | aw | oon | s | won | am | <oon |
icoms | sm | oo | em | won | sw | oon | sm | <oon |
i | ow | won | o | won | em | oom | e | <oon |
S R P I S 0 B I
s | om | owe | ow | am | ow | oms | on | o |

omowas | oy | oz | . | | . | . | s | om
sosororss | o | oo | . | . | . | . | ew | <o

Spise/dost/vel
mi chuda

Pohlavi

Druh Skoly

Vzdélani

matky
Ukonéené -0,08 0,736 . . .
vysokoskolské
Stiedni gkola -0,12 0,612 . . .
s maturitou
Zikladni (nebo Ref. . . . .
nizsi)

Stiredni skola

s maturitou
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Fixni efekty Model 1 Model 2 Model 3 Model 4

Socioekonomické Rodinné vztahy Psychologické faktory Kone¢ny model

zazemi a jejich struktura

Koef. Sig. Koef. Sig. Koef. Sig. Koef. Sig.

Zakladni (nebo

nizsi)
Rodinna
struktura Jenom . . 0,50 0,175 . . 045 0,233
domacnosti nevlastni

rodic/e

1 vlastni a 1 . . 0,24 0,036 . . 0,23 0,044
nevlastni rodié

Nespokojen/
zcela nespoko-

jen, neni

Spokojenost Nespokojen/zce 0,32 0,020
se vztahem la nespokojen,
k otci neni

e o | 3o | oms | o | omm | Su | owm | s |

Socidlni odcizeni
(skore na Skale 0-9)

Poznamka: Koef. = regresni koeficient; Sig. = statisticka vyznamnost (signifikance); Ref. = referenéni skupina; hodnoty parametrll s p<0.05 jsou zwyraznény tud-
nym pismem.
Note: Koef. = regression coefficient; Sig. — statistical significance, Ref. — reference group, parameter values with p<0.05 are indicated in bold.

TRENDY A RIZIKOVE FAKTORY NADMERNE KONZUMACE ALKOHOLU U CESKYCH... ADIKTOLOGIE

127



Tabulka 5 / Table 5
Piiloha - definice otdzek pouzitych v analyzach ¢lanku
Appendix — definitions of questions used in the analyses

A) Piti nadmérnych davek alkoholu (v poslednim mésici)

Odpovédi: a) Ani jednou; b) Jednou; c) Dvakrat; d) 3-5krat; e) 6-9krat; f) 10 a vicekrat

Otdzka: Kolikrat jste za poslednich 30 dni byl/a opily/4 tak, Ze jste mélfa problémy s chidzi, s mluvenim, zvracel/a nebo si nepamatoval/a, co se stalo?

NEZAVISLE PROMENNE

Otdazka: Jaké vzdélani ma 1) Vas otec; 2) Vase matka?

Odpovédi: a) Je velmi bohatd; b) Je dost bohata; c) Je spiSe bohatd; d) Je tak asi primérnd; e) Je spise chudsi; f) Je dost chudé; g) Je velmi chuda

Otéazka: Kdo z nésledujicich lidi s Vami Zije v téZe domacnosti? (Oznaéte vSechny osoby, které s vami Ziji v domécnosti.)

Spokojenost se vztahem k matce/otci

Odpovédi: a) Velmi spokojen/a; b) Spokojen/a; c) Ani tak, ani tak; d) Nespokojen/a; e} Zcela nespokojen/a; f) Nemam takovou osobu
Otéazka: Do jaké miry plati pro Vas Zivot nasledujici vyroky?
2. Moje Zivotni podminky jsou vynikajici.

4. Zatim se mi vidy podafilo dosdhnout téch dilezitych véci, které jsem v Zivoté chtél/a.

Odpovédi: a) Rozhodné nesouhlasim; b) Nesouhlasim; c) Spi$e nesouhlasim; d) Nemohu se rozhodnout; e) Spige souhlasim; f) Souhlasim;
g) Rozhodné souhlasim

2. Nékdy mam pochybnosti, jestli ma vilbec jesté néco smysl.
4.V dnesni dobé musi élovék myslet hlavné na to, co je dnes, a nezabyvat se tim, co bude zitra.
6. Sotva je spravné piivést dité na svét, kdyZ vyhlidky do budoucna jsou tak Spatné.

8. Dnes uzZ nevite, na koho se miZete spolehnout.

Odpovédi: a) Ano; b) Ne
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né o respondenty narozené v tom samém roce. Rozdily mezi
$kolami jsou testovany Pearsonovou +° statistikou (vSechny
prezentované rozdily jsou pfitom vysoce signifikantni).

Z tabulky 2 je ndzorné vidét, Ze typ navstévované skoly
je u ceskych adolescentii vyraznym diferenciaénim fakio-
rem konzumace nadmérnych davek alkoholu. Nejrizikovéj-
&1 skupinou jsou v tomto ohledu zejména studenti odbor-
nych ucilist; tedy skol se studenty navstévujicimi obory re-
lativné nizsiho vzdélani, typicky bez maturity. Naopak
u studentt gymndzii je vyskyt nadmérné konzumace rela-
tivné nejnizii. Prevalence u zaka 9. tfid zdkladnich skol se
pohybuje mezi obéma exirémy, coz je vysledkem jejich smi-
gené struktury v daném ohledu ({j. i navzdory stejnému vé-
ku se budouci kariérni draha® téchto studenta zaéina profi-
lovat aZ v dal8im Skolnim roce). Faktor typu navétévované
gkoly je pritom zretelny jak u chlaped, tak u divek, a to
v prubéhu celého sledovaného obdobi 1995-2015.

Naisledujici dvé tabulky (tabulka 3 a tabulka 4) prezen-
tuji vystupy z vicendsobné regresni analyzy. Pfislugné (lo-
gitové) modely byly sestrojeny za ucelem identifikace dal-
gich faktora podminujicich uroven piti souc¢asnych ¢eskych
adolescentu (data za rok 2015). Jako zavisle proménna je
nejdrfiv analyzovana A) konzumace nadmérnych divek al-
koholu na jedno posezeni (viz tabulka 3), nasledné potom
i B) éetnost opiti v obdobi poslednich 30 dnu (viz tabulka 4).
Obé zavisle proménné jsou analyzovany na své puvodni or-
dindlni skale; do regresnich modelu je pfitom zahrnuta
2aroviiova struktura vstupnich dat (student — daroven I
gkola — droven II). Jako nezavislé proménné jsou pouZity
skupiny otdzek vazicich se ke tfem vybranym okruhtm rizi-
kovych faktora: socioekonomické zazemi (model 1), struk-
tura a vztahy uvnitf rodiny (model 2) a individualni psycho-
logické faktory studenta (model 3); pro presnou definici
téchto proménnych viz tabulka 5 (pfiloha). Vychdazejice
z vysledkt predeslé analyzy (tabulka 2), jsou pohlavi, vék
a druh navstévované skoly zahrnuty do regresnich modeli
jako kontrolni (nezavislé) proménné. Do vysledného mode-
lu (model 4) jsou pak kromé téchto kontrolnich faktort
zahrnuty taky vSechny ostatni proménné, které maji v pre-
deslych tfech modelech vyznamny vliv na troven analyzo-
vaného rizikového chovani (nadmérna konzumace alkoho-
lu/resp. opijeni se).

Vysledky vicendsobné regresni analyzy prezentované
v tabulkdch 3 a 4 souhlasné poukazuji na skuteénost, ze
konzumace nadmérnych davek alkoholu (viz tabulka 3),
resp. opiti (viz tabulka 4), je u soucasnych ¢eskych adoles-
centt vyznamné podminéna véemi tfemi okruhy rizikovych
faktoru. Kladné hodnoty (fixnich) regresnich koeficienti
poukazuji na fakt, Ze — v porovnani s referenéni skupinou —
se hodnota nezavisle proménné vaze na vygsi hodnoty za-
visle proménné (fetnost nadmérného piti tedy relativné
»zvySuje”); naopak, zaporné hodnoty koeficientt indikuji
HShegativni vztah® (v porovndni s referencni skupinou je tedy
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hodnota nezavisle proménné korelovana s relativné nizsi
¢etnosti nadmérného piti). Pro analyticky méné zkusené
¢tenare poznamenavame, ze odhadnuté efekiy jednotlivych
nezavislych proménnych jsou v modelech jiz kontrolovany
na vliv ostatnich faktord zahrnutych do (vicendsobné) re-
gresni analyzy. Predstavuji tedy ,dodateény vliv® pfislugné
proménné na droven piti, ktery je jiz ,oci8tén” od vliva os-
tatnich faktorta zahrnutych do modelu — viz pfedevsim vy-
sledky u modelu 4 (vysledné modely). U vicedrovriové re-
gresni analyzy rovnéz plati, Ze efekt ,kontextu konkréini
gkoly“ je v analyzach rovnéz kontrolovdn (v nasi analyze je
tedy uvazovan nejen ,druh skoly“, ale i jeji specificky ,kon-
text®). Kromé samotného designu studie poukazuje na dile-
zitost viceuroviiového pristupu také skuteénost, Ze variance
uvedenych ndahodnych efekta (ij. kontextu jednotlivych
gkol) je ve vSech prezentovanych modelech vysoce signifi-
kantni (p<0.001).

Jak jsme jiz uvadeéli vyge, pohlavi je spoleéné s druhem
navétévované Skoly vyraznym faktorem vazicim se k vysky-
tu nadmérného piti u soudasné ¢eské mladeze, coz doku-
mentuji 1 vysledky v tabulkdch 3 a 4. Jako nejrizikovéjsi se
v tomto ohledu jevi chlapei z odbornych uéilist, nejméné pak
divky studujici na gymnaziich (porovnej i s vysledky v pie-
deslé tabulce 2).

Kromé téchio faktori je vyznamné také socidlni a eko-
nomické zazemi rodiny, ze které dany student pochazi. Vy-
stupy regresnich analyz prezentované v tabulkdach 3 a 4
souhlasné poukazuji na skutefnost, Ze nizké vzdélani otce
se spoleéné s vySsi (finanéni) zdmoznosti rodiny vaZe na ¢as-
téjsi konzumaci nadmérnych davek alkoholu u éeskych ne-
zletilych. Na jedné strané je tedy nizsi vzdélani rodice rizi-
kovym faktorem nadmérného piti, na strané druhé jsou
vysoké prijmy domacnosti rovnéz rizikovym faktorem tako-
véhoto chovani.

Struktura rodiny a vztahy s rodiéi jsou u ¢eskych ne-
zletilych také vyznamnym prediktorem nadmérné konzu-
mace alkoholu. Vysoka spokojenost se svym vztahem
k matce a otei je signifikaninim protektivnim faktorem
pred takovym chovanim. Jako protektivni faktor se jevi ta-
ké skuteénost, kdyz dany adolescent pochazi z uplné rodiny
a bydli spoleéné s obéma vlastnimi rodiéi.

Jako treti oblast vyznamnych faktori nadmérné kon-
zumace alkoholu, kieré vysledky v tabulkdch 3 a 4 souhlas-
né dokladaji, jsou individudlni psychologické vlivy pfitom-
né udaného jedince. Z nich jsme se zaméfili na efekty celko-
vé spokojenosti se Zivotem mérené na tzv. Dienerové skale
zivolni spokojenosti (odvozené z vybranych 5 otdzek podle
Diener et al., 1985) a uroven socidlniho odcizeni (soudtové
skdre ze skupiny 9 otazek — tabulka 5). Adolescenti, kteri
jsou vice spokojeni se svym Zivotem, konzumuji alkohol
v nizéi mite, nez je tomu u jejich méné spokojenych vrstev-
niku. Naopak u téch, u kterych jsou pfitomny vyrazné poci-
ty socidlniho odcizeni, je ¢etnost nadmérného piti vySsi.
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® 4 DISKUZE

Vysledky prezentovanych analyz prindseji nékolik vyznam-
nych zjisténi. Prvnim je skute¢nost, ze u ¢eské mladeze do-
chazi v poslednim obdobi k vyraznému poklesu nadmérné
konzumace alkoholu. Tento nahly zvrat, ktery vystridal
predeglé dlouholeté obdobi rastu jiz od vzniku samostatné
Ceské republiky, je nepochybné dobrou zpravou pro statni
zdravotni politiku. Kromé dat ESPAD pouzitych v nasem
prispévku potvrzuji tento pozitivni trend i jiné obdobné stu-
die vychazejici z poslednich vln mezinarodniho projekiu
HBSC — Health Behaviour in School-aged Children (Csémy
a Kdazmér, 2017; Inchley et al., 2016).

Jak dokladaji mezinarodni Setfeni, neni vyznamny po-
kles v prevalenci nadmérného piti specifikem jenom u Ces-
kych mladistvych. K podobnému poklesu doslo v poslednich
letech i v mnoha jinych zemich Evropy (Kraus et al., 2016),
mimo jiné také na Slovensku (Bagka et al., 2016). K dlouho-
dobéjéimu poklesu dochizi i u adolescentt pochazejicich
z USA (Brooks-Russell et al., 2014; Johnston et al., 2017)
nebo Kanady (Elgar et al., 2011).

Navzdory témto pozitivnim trendim vSak autofi pfi-
spévku upozoriuji, Ze je nutné divat se na dany vyvoj také
kriticky. Vychdzime pfitom z predpokladu, Ze v prabéhu po-
sledniho desetileti nedoglo v domaci zdravotni ¢éi protidrogo-
vé politice k tak prilomovym meznikiim, kieré by byly
schopny tuto ndhlou zménu v chovani ¢eské mladeze dosta-
teéné dobfe vysvétlit. Pfi interpretaci pozorovanych zmén
proto autori odkazuji na §irsi procesy, které pravdépodobné
stoji v pozadi prisludného vyvoje.

Prvnim z téchto procesu jsou zmény ve vzoreich a zpu-
sobu traveni volného ¢asu. Dynamicky rozvoj informac-
né-komunikaénich technologii (ICT) a vznik novych elek-
tronickych médii, kterého jsme v soucasné dobé svédky, je
spojen i s prfichodem novych prilezitosti ,,oddychu na siti®
(razné socidlni sité, videohry apod.). Rozvoj ICT je pfitom
nejrychleji pfijiman u mladé a dospivajici populace. Tyto
nové vzorce chovani véak mohou vést i k relativné niz&i so-
cializaci (,face-to-face”) a sniZovani poétu aktivit mimo do-
mov, nez tomu bylo u adolescentu pred nékolika lety. Socia-
lizace a normativita v kruhu vrstevniku jsou pritom jedné-
mi z hlavnich faktoru, které ovliviiuji chovani dospivajicich
osob (viz teorie socidlniho uceni, teorie planovaného chova-
ni, teorie vrstevnickych skupin apod.). Je tedy moZné, Ze ne-
davny pokles v konzumaci alkoholu u éeskych adolescenta
je spiSe vysledkem substituce jedné formy rizikového chova-
ni za jinou (tj. traveni vice ¢asu ,ve virtualnim prostoru®).

Kromé zpusobu traveni volného ¢asu viak neni mozné
zapomenout i na zmény v dalSich faktorech, které maji na
droven uzivani navykovych liatek pfimy vliv. Jednim z nich
je také vnimani rizik spojenych s nadmérnou konzumaci al-
koholu. Neddvna studie od Chomynové et al. (2016) posky-
tuje prehled o vyvoji vybranych indikatora rizikového cho-
vani ¢eské mlddeze, a to rovnéz s vyuzitim dat z projektu

ESPAD (1995-2015). Kromé vyrazného poklesu v ¢etnosti
»chozeni vecéer ven za zdbavou® v obdobi 2015 (pokles vice
nez o polovinu oproti roku 2011) je zfetelny i mirny narust
ve vonimani rizik spojenych s konzumaci nadmérnych davek
alkoholu (Chomynovi et al., 2016, p. 11-12). Lze tedy vidét,
Ze objasnéni faktora stojicich v pozadi zmén v prevalenci ri-
zikového chovani souéasné feské mladeze ma komplexni
charakter a bude potfebovat dalsi cileny vyzkum.

Navzdory vyraznému poklesu nadmérného piti v po-
slednich letech doklddaji rovnéz vysledky analyz faktora
spojenych s takovymto rizikovym chovanim, Ze strukiura
téchto proménnych ma v zdsadé obdobny charakter, jakého
jsme jiz byli svédky v predeglych obdobich (viz napf#. Kaz-
mér et al., 2014). V daném pripadé se jedna hlavné o faktor
druhu navstévované skoly, ktery byl zietelny ve viech dosa-
vadnich vlnach studie ESPAD, a to shodné u obou pohlavi.
Prevalence nadmérné konzumace alkoholu byla pritom
u studenta stfednich odbornych uéilist priblizné 2 az 3krat
vy&éinez u studentt gymnazii. Je tedy vidét, ze aspirace do-
spivajicich osob na jejich budouci vzdélani je silnym fakto-
rem vazicim se na uroven piti ¢eské mladeze. Vysledky ana-
1yz pro rok 2015 rovnéz ukazaly, Ze kromé druhu navstévo-
vané Skoly je také dulezity i specificky kontext konkrétni
gkoly (ij. po kontrole na druh skoly/resp. budouci vzdélani
studenta, je typické, Ze vyskyt nadmérného piti se u nezleti-
lych ¢éastokrat shlukuje uvnitf jednotlivych kol — viz vyso-
ka signifikance tzv. ndhodnych efektt zminénd v predeslé
kapitole). Vysledky téchto zjisténi je tedy, v Sir&im smyslu,
moZné interpretovat jak ve prospéch (spiSe selekiivnich)
tendenci studenti orientovat svoje dalsi studium na takovy
druh stfednich gkol, ktery odpovida aspiracim na jejich
vzdélani, tak ve prospéch dodateénych (spise kauzdlnich)
souvislosti, vyplyvajicich ze vzdajemné interakce studentua
s ostatnimi vrstevniky studujicimi na dané skole.

Co se tyce analyzovanych rozdila v piti mezi pohlavi-
mi, naznacuji empirické vysledky, Ze v pribéhu poslednich
20 let dochazelo k postupnému prfiblizovani se divek
k chlapctim. Analyza téchto trendu jiz byla predmétem i ji-
nych predeslych studii s obdobnymi vysledky (Kuntsche et
al., 2011; Simons-Morton et al., 2009). I navzdory skutec-
nosti, Ze pric¢iny snizujicich se rozdila v konzumaci alkoholu
mezi dospivajicimi divkami a chlapci jsou stdle jesté pred-
métem védeckych diskusi, autori se shoduji v nazoru, Ze ty-
to pozorované trendy pravdépodobné souvisi i s postupnymi
zménami ve spolecenskych rolich, postojich a vzoreich cho-
vani vazicich se k prislusnému genderu (postupna konver-
gence téchto socidlnich konstrukta v irsim smyslu).

Kromé jiz zminénych faktora genderu a charakteru
gkolniho prosifedi identifikovaly vysledky nasich analyz
idal&i proménné souvisejici s rozdilnou trovni piti u souéas-
nych ¢eskych adolescenti. Vedle individualnich psycholo-
gickych vliva (socidlni odcizeni, celkova spokojenost se
svym Zivotem) se jako nezavislé potvrdily i faktory vztahu-
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jici se k charakteru rodinného prostredi, ze kterého dany
student pochédzi.

Socioekonomicky status rodiny, uréeny vzdélanim ro-
di¢t a jejich (finanéni) zdmoZnosti, se v naSich analyzach je-
vi jako ponékud ambivalentni fakior. Ce&ti studenti, jejichz
rodi¢e maji relativné niz&i vzdélani, konzumuji alkohol ve
vySSi mire; coZ odpovida chovani vyplyvajicimu z teoretic-
kych konceptu socidlni kontroly a socidlnitho uceni. Jak
viak ukazuji i jiné zahraniéni studie (Richter et al., 2006),
vztah mezi socioekonomickym statusem a drovni uzivani
navykovych latek muzZe mit i nelinedrni charakter, piede-
v&im u rodin s relativné vyS&imi prijmy. Vysoké prijmy mo-
hou totiz u mladistvych ndsledné zvySovat finanéni dostup-
nost navykovych latek. Takovymto zavérum odpovidajiivy-
sledky nasi studie.

Struktura rodiny a spokojenost se vztahem ke svym ro-
dié¢tim jsou rovnéz vyznamnymi faktory. Nekonflikini ro-
dinné prostredi spojené s adekvatni vychovou pecujicich ro-
dién, ktefi se zajimaji o problémy svych dospivajicich déti, je
vyraznym protektivnim faktorem pred rizikovym chova-
nim, a to nejen v pripadé alkoholu. Brook et al. (1990) ve své
teorii rodinné interakce (,family interaction theory“) popi-
suji, jak citovd vazba mladistvych na své rodice, rodinna
podpora a rodi¢ovsky dohled maji, ve spojeni s dalsimi fak-
tory, pfimy vliv na droven rizikového chovani adolescenti.
Pro uéely efektivnich intervenci v oblasti primarni prevence
rovnéz zdaraziuji, Ze rodinné vztahy vytvari jeden ze za-
kladnich pilifa takovychto preventivnich aktivit.

Z vysledkn na$i studie je tedy celkové patrné, Ze pri
piipravé a tvorbé preventivnich opatfeni zacilenych na rizi-
kovou konzumaci alkoholu v obdobi dospivani jsou kom-
plexni pristupy zcela na misté (viz napf. Miovsky et al.,
2011). I v domacim ¢eském prostredi plati, Ze kromé indivi-
dudlnich faktorn, operujicich na drovni konkrétniho jedin-
ce, se jako vyznamné jevi také fakiory socidlniho prostredi,
ve kiterém mladistvy dospiva. Vedle rodinného zazemi
a vztahu s rodiéi se z téchto socidlnich vlivi dlouhodobé pro-
jevuje faktor gkolniho prostfedi. Dal&i vyzkum ukdZe, zda
snizeni vyskytu nadmérného piti u soucéasnych céeskych
adolescentt bude mit dlouhodobéjsi charakter, nebo se
v daném ohledu jedna spiSe o jev pfechodny.
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Piti alkoholu u nezletilych predstavuje zdvazné celospole-
¢enské riziko, jehoZ dusledky na zdravi jedince se muzou
projevit v pozdéjsich etapach jeho zivotni drahy. I navzdory
vyraznému poklesu nadmérné konzumace alkoholu u ées-
kych nezletilych zhastdava tato problematika i nadile vyzvou
pro statni zdravotni politiku. Kromé individualnich psycho-
logickych faktort ma na droven piti mladistvych vyrazny
vliv také charakter socialniho prostfedi, ve kterém tyto oso-
by dospivaji, a to jak ve smyslu rodinného prostredi, tak
prostiedi skoly, kierou navstévuji. Clanek podéava jedno-
znacénou evidenci ve prospéch nazoru, Ze pro ucely realizace
efektivni politiky v oblasti primérni prevence rizikového
chovéni je i v ¢eském prostiedi nutné vychazet z komplex-
nich pfistupu, které jednotlivé trovné preventivnich aktivit
navzdjem propojuji a integruji.
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SOCIALNT FAKTORY UZIVANT NAVYKOVYCH LATEK U CESKYCH
ADOLESCENTU — VLIV VRSTEVNICKYCH SKUPIN, RODICOVSKYCH VAZEB
A RODICOVSKEHO DOHLEDU

SOCIAL FACTORS OF ADOLESCENT SUBSTANCE USE — EFFECTS OF PEERS,
PARENTAL BONDING AND PARENTAL MONITORING

Ladislav KAZMER
Nérodni tstav dusevniho zdravi, Topolové 748, Klecany, email: ladislav.kazmer@nudz.cz

Univerzita Karlova, P¥irodovédecka fakulta, katedra socialni geografie a regionélniho rozvoje, Albertov 6, Praha

Abstrakt: Prispévek se zaméiuje na analyzu vztahu mezi vybranymi socialnimi faktory a vyskytem rizikového uzivani na-
vykovych latek u deskych mladistvych. VyuZita jsou data z Evropské Skolni studie o alkoholu a jingch drogach, realizované na
Seskych skolach v roce 2011. Pomoci néstrojit viceurovnového modelovani je poukézano na specificky vliv uZivani navykouvyjch
latek v prostitedi vrstevnickych skupin, kamaradil a pratel, se kterymi se mladistvy styka a na vjznamnou roli rodicovskych
vazeb a kontroly nad travenim jeho volného ¢asu. Uvedené faktory se jevi jako klicové pro planovani a realizaci prevence rizi-
kového chovani Ceské mladeze.

Klicova slova: navykové latky; adolescence; socialni faktory; kvantitativni analyza; vicetiroviiové modelovani

Abstract: The paper aims at the analysis of the relationship between selected soctal factors and the prevalence of substance
abuse among the Czech juveniles. Data from the Czech 2011 wave of the European School Survey Project on Alcohol and Other
Drugs were used. Using a multilevel modelling framework, we point to the important role of both substance use among peer
groups and friends the teenager socializes with, and the level of parental bonding and monitoring over his/her leisure time.
These factors appear to be key for an effective planning and practice of prevention of risk behaviour among the Czech youth.

Keywords: substance use; adolescence; social factors; quantitative analysis; multilevel modelling
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1. Uvod, teoretické zaramovani a cile

Adolescence je specifickym formativnim obdobim mladého jedince, pro které je charakteristické i ziskavani zkusenosti s uzivinim
navykovych latek; a to jak legalnich (alkohol, tabak), tak ¢astokrat i nelegalnich (konopi). Navzdory skute¢nosti, ze tyto prvotni
zkuenosti k dospivani do jisté miry pfirozené patti, pravidelné a intenzivni uZivani navykovych latek jiz od raného véku predsta-
vuje pro tyto dospivajici zavazné zdravotni i socilni riziko (viz napf. Newcomb, 1997).

Rozsahla literatura vénujici se faktortim vzniku a prevenci uzivani ndvykovych latek v obdobi adolescence (napi. Miovsky et al.,
2010; Petriatis, Flay, & Miller, 1995; Schor, 1996) v zasadé rozlisuje mezi faktory i) individudlnimi, vyskytujicimi se na Grovni
daného jedince (napt. pohlavi, vk, genetické predispozice, osobnostni rysy) a faktory ii) spoledenského prostiedi, které tohoto
jedince obklopuje. V ptipadé socialné podminéngch vlivii se zaroven rozlisuje i prostorové métitko (tirovert), na kterém tyto kon-
textualni faktory operuji (mikro-, mezo- a makrospole¢enska tiroveri). Povaha vSech téchto faktori mize mit pfitom jak rizikovy,
tak protektivni charakter (Jessor, Donovan, & Costa, 1991).
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Z mikrosocialnich faktort se v literatufe rozlisuji tfi nejdilezitéjsi okruhy, a to faktory i) rodinného prostiedj, ii) prostedi §koly
a i) vrstevnickych skupin. Hranice mezi uvedenymi okruhy pfitom nejsou v socidlnim prostfedi adolescenta stanoveny pevné,
ale navzajem se prolinaji a uvedené faktory tak mezi sebou interaguji. V pripadé faktorti rodinného prostfedi se jedna tieba
o0 socidlni postaveni rodiny ve spoleénosti, jeji materialni zabezpe&eni, rodinnou strukturu, vazby dospivajiciho ke svym rodi¢tim
a sourozenctim, emocionalni podporu, rodi¢ovsky dohled, hodnoty a postoje nastavené rodic¢ovskou vychovou, apod. Ze §kolnich
faktor(i by bylo mozné uvést napiiklad typ $koly z pohledu budouciho profesniho zaméteni studentt, kurikulum a naro¢nost stu-
dia, institucionalni zfizeni (statni, soukromé skoly), socialni strukturu studentii a spoluzakd, hodnotové vzorce a socialni kontrolu
vedenou ze strany pedagogického sboru ¢ vedeni skoly. V pfipadé efektu vrstevnickych skupin se kromé jiz uvedenych socialné
strukturalnich charakteristik jedna pfedev§im o jejich specificky normativni charakter, utvafejici postoje a hodnotové orientace
¢lent: téchto skupin nejen k uzivani navykovych latek, ale i celkovému Zivotnimu stylu a spole¢nosti jako takové.

Vsechny tyto zminéné faktory jsou pfitom pridruZenou souéésti procesti socializace a individualizace mladého jedince. Vycet vyse
uvedenych faktort uréité neni koneény. Definitivni neni ani tiroveri, na které tyto faktory operuji — jedna doména miiZe skrze soci-
alni vazby zasahovat i do prostorové vys$si trovné (do trovné komunity, mésta, regionu ¢i celospole¢enské trovné). Je vsak celkové
znamo, Ze pravé uvedené tii okruhy mikrosocialnich faktorti maji pro ispesnost téchto procesti zdsadni vyznam.

Prispévek je proto zaméfen na analyzu rozdil v prevalenci rizikového uzivani navykovych latek u éeskych adolescentt, a to se
zvla§tnim ohledem k vybranym typtim mikrosocialnich faktort: i) rizikovému vlivu normotvorného prosttedi vrstevnikii ve vztahu
k wzivani navykovych latek; ii) protektivnimu efektu rodi¢ovského dohledu a vazeb dospivajicich ke svym rodi¢tim (tzv. rodi¢ovsky
.monitoring” a ,bonding®). Sou¢asti analyzy je i zahrnuti specifického efektu prostiedi skoly, kterou dany jedinec navstévuje.

2. Data a metody

V pispévku jsou vyuzita data z ¢eské viny Evropské $kolni studie o alkoholu a jingch drogach (ESPAD), realizované v roce 2011.
Cilovou populaci studie jsou osoby ve véku 15-16 let, tedy mladi dospivajici, navstévujici prvni roénik sttedni, ptip. i posledni roé-
nik zakladni §koly. Jedna se o celondrodni, priifezové Setieni, reprezentativni z hlediska pohlavi studenta, typu navstévované skoly
a kraji (pro bliz§i informace, viz Chomynova et al., 2014; Narodni monitorovaci stedisko pro drogy a zavislosti). Cilem projektu
Jje poskytovat vysoce kvalitni a mezinarodné srovnatelnd data o rizikovém chovani adolescentti a zajistit tak dostupny a spolehlivy
monitoring nad drogovou problematikou této vékové specifické skupiny.

Zavisle proménné

Vychodiskem analyz byly otazky tykajici se aktualniho uzivani tif vybranych navykovych latek (alkoholu, tabaku a konopi). V pii-
padé uZivani tabaku se jednalo o frekvenci koufeni cigaret v pritbéhu poslednich 30 dnti. Respondenti odpovédéli na 7stupriové
Likertové skale — od 1) ,viibec nekoufil/a“ aZ po vii) ,koufil/a vice neZ 20 cigaret denné®. Ti, kteti uvedli koufeni alesponi jedné
cigarety kazdy den, byli v daném ohledu povazovani za zdravotné rizikové osoby (denni kutaci).

Podobné otazka tykajici se rizikové konzumace alkoholu se dotazovala na vyskyt a frekvenci konzumace péti nebo vice sklenic
alkoholu za sebou pii jedné prileZitosti, a to v pritbéhu poslednich 30 dnt. ,Sklenice alkoholu® pfitom piedstavovala jednu stan-
dardni davku piva (0,51) nebo vina (2 del), nebo jednu skleni¢ku destilatu (0,5 del). Studenti odpovédéli na 6stupriové skéale — od 1)
wani jednou® az po vi) ,10krat a vicekrat”. Respondenti uvadéjici alespori tfi takovéto konzumni piilezitosti v priibéhu posledniho
meésice byli povazovani za rizikové jedince (epizodické piti nadmérnych davek).

Ohledné konopi byla pouZita otdzka na frekvenci jeho uZivani v pritb&hu poslednich 12 mésicti. Odpovédi byly 7stuptiové — od 1)
wani jednou® po vii) ,40 nebo vicekrat®. Respondenti, ktefi v poslednim roce uvedli uziti konopi alespon Sestkrat (tedy v priiméru
alespoti jednou za dva mésice), byli kddovani jako rizikovi uzivatelé marihuany.

Nezavisle proménné

V analyze byly jako nezavislé proménné pouzity dva kontrolni ukazatele (pohlavi a typ navstévované skoly) a skupina otazek vzta-
hujicich se ke tfem vyse zminénym mikrosocialnim faktortim.
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Normotvorné prostiedi vrstevnikii ve vztahu k uZivani navykové latky bylo méfeno néasledujici sérii otazek: , Podle Vaseho odhadu,
kolik z Vasich pratel: a) kourt cigarety; b) se obcas opije; ¢) kouri marthuanu nebo hasis?“ Odpovédi byly 5stupiiové: i) nikdo; ii)
malokdo; iii) nékolik; iv) vétsina; v) vSichni.

Vazby na rodi¢e byly odvozeny z odpovédi respondentti tykajicich se téchto dvou tvrzeni: a) ,,Mi rodice jsou na mé hodni a maji
o mé starost*; b) ,Dostdua se mi emocni a citové opory od rodicit“. Odpovédi byly 5stupiiové: 1) vzdy; ii) ¢asto; iii) nékdy; iv) ma-
lokdy; v) nikdy. Kazdé z obou odpovédi bylo piisouzeno skére od o (,vzdy*) po 4 (,nikdy*). Uroven rodi¢ovskych vazeb byla pak

spoétena jako primérné skore z obou tvrzeni a nabyvala spojitych hodnot na stupnici o az 4.

Uroveii rodi¢ovského dohledu nad travenim volného ¢asu byla dotazovana nésledujici otizkou: ,Védi Vasi rodice, kde travite
sobotni vecery?*; s odpovédmi: i) vzdy; ii) vétsinou; iii) nékdy; iv) obvykle ne.

Analyticky postup

Pro statistické testovani a modelovani vztaht mezi vybranymi proménnymi byly aplikovany dnes jiz standardni postupy analyzy
kategoridlnich dat (viz napt. Agresti, 2007). Jelikoz ptivodni databaze ESPAD 2011 obsahuje kromé rozsahlé mnoziny sledovanych
proménnych i vyrazny pocet respondentt, jejichz vék nespada pfimo do cilové skupiny projektu, samotné analyze predchazel
vybér poZzadované podskupiny, splriujici pfedem definovana kritéria. V naem ptipadé se jednalo o respondenty, ktefi se narodili
vroce 1995 (tj. explicitni kontrola na vék studenta) a zaroveri uvedli tiplné odpovédi na vSechny tii otazky tykajici se uzivani vybra-
nych navykovych latek. Analyza se sklddala ze ti1 navazujicich krokii. Prvni krok piedstavovala zakladni popisna charakteristika
vstupnich proménnych, s pfihlédnutim na rozbor ptipadnych rozdilti v jejich distribuci mezi chlapei a divkami. Pro testovani

statistické vyznamnosti t&chto rozdilii byl pouZit Pearsontiv chi-kvadrat test dobré shody.

Cilem druhého kroku bylo analyzovat vztahy mezi vstupnimi proménnymi navzajem a porovnat silu téchto vazeb (velikost korela-
ci) k rizikovému uzivani vybranych tif navykovych latek. Pro analyzu byl pouzit neparametricky ukazatel — Spearmantiv poradovy
korelaéni koeficient s Bonferonniho korekéni procedurou pro vicenasobné testovani hypotéz. Jelikoz Spearmantiv koeficient pred-
poklada ordinalni sekvenci hodnot vstupujicich proménngch, z analyzy v tomto druhém kroku byla vylou¢ena skupina studenttt
ze zékladnich $kol. Zbyla skupina stfednich $kol byla sefazena do posloupnosti odpovidajici relativnim studijnim predpokladtim
anaro¢nosti studia. Korelaéni koeficienty byly pfitom spoéteny oddélené pro chlapce i divky.

Ve tetim kroku byla sestrojena série na sebe navazujicich dvoutroviiovych logistickych modelt (tzv. binarni logit s fixnimi
anahodnymi efekty; studenti — troven I; §kola — tiroveri I1). Zavisle proménnou pfedstavovalo rizikové uZivani vybrané navykové
latky — Modely 1 (Alkohol), 2 (Tab4k) a 3 (Konopi). Fixni efekty nezavislych prediktort byly v modelech testovany ve dvou krocich:
1) nejprve efekt dvou kontrolnich faktorti pohlavi a typu navstévované skoly (modely ..a“); ii) nasledné efekty dalsich ptidanych
proménnych — uzivani dané latky kamarady/prételi, rodi¢ovsky dohled a vazby na rodie (modely ,b“). Ugelem takovéto dvou-
stupiiové analyzy bylo sledovat vliv nové piidangch fixnich efektti na ndhodnou komponentu regresniho modelu; tedy na varianci
néhodnych efektt (Groviiovych konstant), predstavujici odhad nerovnosti ve vyskytu uzivini dané navykové latky mezi jednotlivy-
mi dotazovanymi $kolami (troveii IT). Pokles v téchto nerovnostech byl dodate¢né prepoéten do procentudlni podoby.

3. Vysledky

Tab. 1 poskytuje zakladni deskriptivni statistiku vybérového souboru a proménnych pouzitych v analyze. Celkové byly pouzity
tdaje o0 4 939 dospivajicich studentech narozenych v roce 1995, z ¢eho 2 243 bylo chlapcti a 2 696 divek. Data jsou prezentovana
oddélené pro ob& pohlavi, spoleéné s Pearsonovou chi-kvadrat statistikou, testujici rovnost distribuce vybrangch proménnych
mezi chlapci a divkami. Tyto statistiky maji spise dopliikovou popisnou tlohu; nicméné, lze z nich vy¢ist nékolik predbéznych
tdaji tykajicich se vybérového vzorku.

V Tab. 11ze z hlediska typu navstévované skoly vidét vyssi zastoupeni chlapeti studujicich na stfednich odbornych uéilistich (SOU)
oproti divkdm a naopak v§raznou pevahu divek nad chlapci v ptipadé studentfi gymnézii a stéednich odborngch kol (SOS).

Prevalence rizikové konzumace alkoholu a pravidelného uzivani konopi byla asi 1.7krat vys$si u chlapeti nez u divek (27.4 % vs. 16.3
%:; resp. 14.5 % vs. 8.6 %). Prevalence denniho kouteni byla také u chlapcti o néco vyssi (27.1 % vs. 24.5 %); nicméné, jak ukazaly

pozdéjsi analyzy pomoci regresnich modeltt, v daném ptipadé byly tyto hrubé miry ovlivnény strukturou studentti podle jiz zminé-
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ného typu nav§tévované koly (po kontrole na typ $koly jiz rozdily v koufeni nebyly statisticky v§znamné — vizi Model 2a v Tab. 3).

Zajimavé je, Ze konzumaci alkoholu a kouteni cigaret u svych vrstevnikii a pratel uvadély o néco ¢astéji divky nez chlapei. Uzivani
konopi zas bylo ¢ast&jsi v okoli chlapeti. I v tomto ptipadé se vak jedné o hrubé ukazatele, ze kterych nelze odvozovat hlubsi za-
véry.

U promeénnych ,vazby na rodi¢e” a ,rodi¢ovsky dohled” byl vyskyt v obou ptipadech vyssi u divek, coz pravdépodobné souvisi
s jejich relativni vulnerabilitou a konzervativnéjsimi pristupy rodi¢ti k jejich vichové, nez je tomu v ptipadé chlapeti.

Ve druhém kroku byly pomoci Spearmanovych korelaci analyzovany vztahy mezi vSemi proménnymi navzajem. Vysledky v podob&
korela¢ni matice prezentuje Tab. 2, a to oddélené pro chlapce a divky. V tomto kroku byly vybréani jenom studenti stfednich skol.

Z Tab. 2 1ze vidét, Ze rizikové uzivani jedné latky tizce souvisi i s intenzivnim uzivinim latky druhé. Korela¢ni koeficienty jsou pii-
tom pomérné silné v rozmezi hodnot od 0.24 do 0.36 (levy horni roh matice). Podobné je tomu i v pfipadé uzivani vybranych t¥i
latek u kamaradu a pratel, s hodnotami korelaci jesté o néco vy$§imi (0.33 aZ 0.44; proménné (5) aZ (7) ve stfedni ¢asti tabulky).
Je tedy vidét, Ze rizikové uzivani navykovych latek je navzajem propojeno a shlukuje se jak na trovni jednotlivee — proménné (1)
az (3), tak na rovni vrstevnickych skupin, se kterymi tento jedinec pfichazi pravidelné do kontaktu — proménné (5) az (7).

Normativita vrstevniki ve vztahu k uZivani latek se rovnéz vaze s jejich uzivanim u samotného respondenta (korelaéni koeficienty
0d 0.26 a% 0.42 u chlapct; 0.22 a7 0.39 udivek). S rizikovym uZivanim je taky spojena nizka tiroveri rodi¢ovskych vazeb a nedosta-
teény rodifovsky dohled nad travenim volného ¢asu (koeficienty pfiblizné na trovni 0.10-0.25 u chlapeti; 0.12-0.23 u divek). Sila
téchto korelaci je vak ve srovnani s predeslymi, normativnimi vlivy vrstevnikd, znaéné mensi.

Zhodnot korelaénich koeficientti v Tab. 2 1ze taky vyéist, Ze uZivani navykovych latek vyznamné souvisi i s typem $koly, kterou stu-
denti navstévuji; resp. s jejich studijnimi aspiracemi a budoucim profesnim zaméfenim — proménna (4). JelikoZ je tento ukazatel
vyznamné korelovani s ostatnimi (nezavislymi) proménnymi (5) az (9), byl v regresnich modelech pouzit spoleéné s pohlavim jako
dalsi kontrolni proménna.

Vysledky tieti, nejdilezitéjsi ¢asti analyz, prezentuje Tab. 3. Efekty nezavislych proménnych na binarni zavisle proménnou, tj.
rizikové uzivani i. alkoholu, ii. tabaku a iii. konopi, byly testovany pomoci série dvoutroviiovych logitovych modeli.
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Tab. 1: Popisnd charakteristika vjbérového souboru a proménnyjch vstupujicich do analyzy, chlapci, divky, Cesko, data
ESPAD 2011 (N = 4939)

Chlapei Divky S
Pocet respondentil 2243 2696 -
Vék, primér (min-max) 16.1 (15.6-16.5) 16.1 (15.6-16.5) -
Gymndzium (%) 17.0 24.6
o
Typ skoly z(O)SU((jo)) zzj fjj X3(3) =166.9 (p<0.001)
Zakladni (%) 30.2 23.1
Epizodické piti nadmeérnych davek alkoholu (%) | 27.4 16.3 x2(1) = 89.8 (p<0.001)
Dennti kuractvi (%) 27.1 24.5 X(1) = 4.3 (p=0.038)
Pravidelné uzivant konopt (%) 14.5 8.6 x2(1) = 42.9 (p<0.001)
Nikdo (%) 3.0 1.9
o Malokdo (%) 12.8 12.7
Efsiﬁ:gsgz; J: éTe?e Nekolik (%) 33.8 31.4 X2(4) = 12.1 (p=0.017)
Vétsina (%) 40.1 43.4
Vsichni (%) 10.2 10.6
Nikdo (%) 2.0 1.1
Prevalence kourent Mdilokdo (%) 7.8 75
cigaret u kamaradil/ | Nekolik (%) 38.7 35.6 X2(4) = 13.4 (p=0.009)
prtel Vétsina (%) 47.7 51.9
Vsichni (%) 3.8 3.9
Nikdo (%) 17.9 22,5
Prevalence kourent Malokdo (%) 46.0 1.2
konopi u kamaradi/ | Nékolik (%) 27.1 28.3 X2(4) = 25.1 (p<0.001)
e Vetsina (%) 7.6 1
Vsichni (%) 1.5 0.8
Silné (%) q42.7 55.2
) ) Spise silné (%) 35.6 27.5
Z}ajsbli ’;’i‘)gg‘é’fjf rodi- | g sedni (%) 16.3 12.3 xe(4) = 82.5 (p<0.001)
Spise slabé (%) 3% 39
Slabé (%) 1.8 1.0
Vidy (%) 35-9 53-6
Rodicovsky dohled Vétsinou (%) 381 314 X3(3) = 174.7 (p<0.001)
Nékdy (%) 18.5 11.1
Obuykle ne (%) 7.5 3.9

Poznamka: Ro¢ntkova kohorta studentil narozenyjch v roce 1995. Pearsoniiv chi-kvadrat test o rovnosti distribuce vybranych
proménnych mezi chlapci a divkami.

Do modeli byly nejprve zahrnuty jenom efekty kontrolnich proménngych, tedy pohlavi a typu navstévované skoly (modely .,a“). Ve
vystupech z tohoto prvniho kroku lze vidét, Ze vyskyt epizodické konzumace nadmérnych dévek alkoholu byl spoleéné s pravidel-
nym uzivanim konopi u divek vyznamné niz§i nez u chlapeti (Model 1a, Model 3a). V pfipadé denniho koufent jiz v§ak rozdily mezi
pohlavimi nebyly vyznamné (Model 2a). Vyraznéjsi rozdily byly pozorovany piedevdim mezi studenty z jednotlivych typti Skol.
Nejvyssi vyskyt rizikového uzivani byl ptitomen u studentt odbornych ugilist (SOU), nasledng pak u student stfednich odbor-

nych kol (SOS). Naopak, v ptipadé gymnazistti se v daném ohledu jednalo o nejméné rizikovou skupinu.
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Nisledné byly do regresni analyzy pfidany efekty dalsich proménnych — Groven uZivani latky kamarady a prateli, vazby na rodiée
arodi¢ovsky dohled (modely ,.b“). Z vystupti lze vidét, Ze tiroveri vech téchto mikrosocialnich faktort se vyrazné vaze k rizikovému
uzivani vech tif analyzovanych latek; tedy jak alkoholu, tak tabaku & konopi. Vy$si podil kamaradii a vrstevnikii uZivajicich danou
latku je rovnéZ spojen s vy$§im rizikem jejiho uZivani u dotazovanych studentti. Slabsi vazby adolescentii na své rodi¢e a nizka
troven rodi¢ovského dohledu nad travenim volného ¢asu jsou spojeny s vyssi prevalenci takovéhoto rizikového chovani.

Tab. 2: Korelaéni matice proménnych vstupujicich do analyzy — Spearmenovy korelacni koeficienty poradi, vybrani jenom
studenti strednich skol (n = 3 639), chlapci, divky, Cesko, data ESPAD 2011

Divky (n2 = 2 073)
[€3) (2) (3) (4) (5) ) &) 8 9)
Chlapci @ 1 0.324% 0.237% 0.148* 0.217*% 0.220* 0.204* 0.143% 0.196*
1(;166=) (2) 0.363% 1 0.307* 0.296* 0.184* 0.392% 0.307* 0.124% 0.233%
3) 0.244* 0.344% 1 0.128% 0.138% 0.206* 0.351* 0.121* 0.191%
(4) 0.203* 0.276* 0.122% 1 0.055 0.359* 0.147* 0.085* 0.126%
() 0.255% 0.228* 0.227% 0.115% 1 0.332% 0.431* 0.043 0.160*
©) 0.265% 0.392% 0.198% 0.384* 0.394* 1 0.441% 0.102% 0.215*
@) 0.185% 0.189* 0.423% 0.148% 0.421% 0.403% 1 0.153* 0.260*
(€)) 0.126% 0.162% 0.103% 0.135% 0.048 0.115* 0.073 1 0.331%
©) 0.211% 0.245% 0.207* 0.157% 0.170* 0.191% 0.175% 0.302* 1
Poznamky:

=

Epizodické piti nadmeérnych davek alkoholu;

2. Denni kuractvi;

Pravidelné uzivani konopi;

Typ skoly — sei‘azeno ndsledovné: 0 = Gymnazium, 1 = SOS, 2 = SOU;

Prevalence opijenti se u kamaradii/pratel;

TN

Prevalence kourent cigaret u kamaradil/piatel;

7. Prevalence koureni konopi u kamaraduv/pratel;

8. Vazby na rodice (rodi¢ovskda podpora) — sefazeno od o = Silné do 4 = Slabé;
9. Rodicovsky dohled — sefazeno od o = Vzdy do 3 = Obvykle ne;

* p<0.05, p-hodnota s Bonferroniho koreként procedurou pro vicendsobné testovani hypotéz
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Tab. 3: Vistupy z dvoutiroviiové bindrni logistické regrese (studenti — tiroven I; skola — tiroven II). Zavisle proménné: Riziko-
vé urivani navykové latky (i. alkohol; i. tabdk; iii. konopi) [ano = 1 / ne = o]. Cesko, data ESPAD 2011

Alkohol Tabak Konopi

Model 1a Model 1b Model 2a Model 2b Model 3a Model 3b
Poméry Poméry Pomeéry Poméry Pomeéry Poméry
Sanct Sanct Sanct Sanci Sanct Sanct

Fixni efekty

Pohlavi (Chlapci = ref.) ref. ref. ref. ref. ref. ref.
Divky 0.55%%% 0.59%%* 1.03 1.08 0.57%%% 0.58%%%

ref. ref. ref. ref. ref. ref.

Typ skoly (Gymnazium = ref.) el o el / S o
Sti‘edni odbornd kola 1.927%** 159" 3.64™** 1.86** 1.77%* 113
Stiredni odborné uciliste 3.7 2,485 7.94%%* 3.36%%% 3.03%%% 1.49%
Zakladni skola

1.30 1.32 2.90%** 1.63%* 1.25 0.90

Uivant latky kamarddy/piateli |- ref. : ref. : ref.

(Nikdo/Malokdo = ref.) . 1.65%* . 3.69%%* . 7.74%%
Nekolik e . -
Vétgina 387 : 1499 : 27.98
Wiehni . 6.747 % . 54167 . 75,927

Vazby na rodice . e P .

(skére od 0 = Silné do 4 = Slabé) | . 115 116 : 216

ref. . ref. . ref.

Rodidousky dohled (Vidy = ref.) el 2l .
Vétsinou . 1.82%** . 1.917%%* . 2,22%%*
Nekdy . 2.56%%% . 2.51%%* . 2,77
Obuvykle ne

2.08%%% ] 3,464 . 2.65%

Konstanta 0.19%*% 0.04*** 0.09%** 0.01%*% 0.09%** 0.02%%*

Nahodné efekty

Uroven II ($kola): Variance (Kon- 0.173%% 0.143** 0.302%% 0.142% 0.356%%* 0.142

stanta)

[ 1 -

{ g} %okles ve ,Variance (Konstan: [17.5%] [52.0%] [60.1%]

Popisna charakteristika regresnich modelit

Pocet respondentil (N) 4 866 4 866 4880 4880 4 865 4 865

Pocet skol (M) 363 363 363 363 363 363

-2LL 4792 4 386 5160 4 464 3288 2504

AIC 4803 4413 5173 4 490 3300 3339

BIC 4842 4497 5212 4574 2531 2615

LR test (stupné volnosti), _

p-hodnota 404.4 (7), p<0.001 697.2 (7), p<0.001 783.5 (7), p<0.001

Poznamky: Alkohol ~ epizodické piti nadmeérnych davek alkoholu; Tabdk ~ denni kuractvi; Konopi ~ pravidelné uzivani kono-
Di; ref. ~ referenéni skupina; -2LL ~ -2krat log-likelthood; AIC ~ Akaikeho informacéni kritérium; BIC ~ Bayesovo informacni
kritérium; LR test ~ likelthood ratio test (srovndni modelu ,.b“s predeslym modelem ,a®); * p<o0.05; ** p<0.01; *** p<0.001

Ve srovnani s pfeslymi modely ,.a“ poukazuji modely ,b“ mimo jiné i na vyrazny pokles ve varianci nahodnych efektii (arovitovych
konstant). Z dat prezentovanych v Tab. 3 lze vidét, Ze dodateéné zahrnuté efekty normotvorného prostredi vrstevniki, spole¢né
s nizkou trovni rodi¢ovskych vazeb a rodi¢ovského dohledu, vysvétlily podstatnou ¢ast rozdilii ve vyskytu rizikového uzivani dané
latky mezi jednotlivymi dotazovanymi $kolami (celkovy pocet skol M = 363). V piipadé alkoholu vysvétlily 17.5 % téchto rozdili;
u denniho kouieni 52.9 %; v uzivani konopi az 60.1 %.
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4. Diskuse a zavéry

Vysledky analyz jednoznaéné poukézaly na silnou vazbu mezi rizikovym uzivanim navykovych latek u ¢eskych adolescentt s vy-
branymi mikrosocialnimi faktory; konkrétné tedy se specifickou normativitou jejich uzivani v prostfedi vrstevniki, kamaradu
a pratel, slabymi vazbami na své rodice a nizkou tirovni rodi¢ovského dohledu nad travenim volného ¢asu mladistvych. Normativi-

ta v kruhu vrstevnikt se jevi byt na uZivani vybrangch latek navazana silnéji, a tedy i rizikovéji, nez je tomu u zbylych dvou faktort.

Vystupy z regresnich modelti rovnéz poukazaly na vyrazné mezigkolni rozdily ve vyskytu pfislusného rizikového chovani. Typ na-
vstévované skoly byl i nadéle vyraznym diferenciaénim faktorem; nicméné, vyznamné rozdily existovaly i mezi skolami téhoz typu

(vy$e zmifiovand variance nihodnych interceptii/Groviiovych konstant).

Skupina tfech ndmi analyzovanych mikrosocidlnich faktorii poskytla dtilezity vhled do podstaty téchto mezi§kolnich nerovnosti.
Analyzované faktory vysvétlily jejich vyraznou ¢ast a poukézaly tak na kli¢ovou roli normativnich a hodnotové orientovanych
mechanizmi pfi vzniku a prevenci rizikového uzivani navykovych latek. Jelikoz jsou tyto hodnotové vzorce vytvareny a nastavo-
vany priméarné v rodinném, a nésledné ve §kolnim prosttedi, integrativni pfistupy zaméfené na vzajemné propojeni strukturalné
ladénych strategii a intervenci, premostujici mezi (problémovym) rodinnym a §kolnim prostiedim na jedné strang, a podporou
individualnich a skupinovych kompetenci néctiletych ve vztahu k rizikovému chovani na strané druhé, mtizou hrat pro planovani
a realizaci efektivni protidrogové politiky zasadni roli. Vysledky nasich analyz mluvi jednoznaéné ve prospéch takovychto kom-
plexnich pfistupi.
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What Affects What? Perceived

Cannabis Availability and Its Use Among
Czech Urban Youth—A Multilevel
Sociogeographic Analysis

Ladislav Kazmér'? , Pavla Chomynova',',
and Ladislav Csémy'[GQ: 1]

Abstract

[AQ: 1]Although there is already considerable research on the connection between the availability of substance and the
prevalence of its use, the relative effect that one factor has on the other is rather unclear. The present study aims to scrutinize
the mutual relationship between subjectively perceived cannabis availability and the prevalence of cannabis use among |5- to
| 6-year-old students, applying an integrative multilevel analytic framework. The Czech 201 | European School Survey Project
on Alcohol and Other Drugs (ESPAD) dataset (N = 8,069 respondents) entered multilevel regression analyses to examine
the sociogeographical inequalities in both perceived availability and adolescent frequent cannabis use (individuals [Level
IT nested within schools [Level 2] and localities [Level 3]). At the same time, the mutual relationship of the two cannabis
indicators was demonstrated. At the level of individuals (Level 1), the simultaneous equations modeling (SEM) approach was
applied to estimate the relative effect of perceived cannabis availability on the frequency of cannabis use and compare it vice
versa. Adolescents coming from highly urbanized areas perceived cannabis to be more readily available, and they had a higher
prevalence of frequent cannabis use. The higher availability mediated the sociogeographic inequalities in cannabis use. The
locality unemployment rate was unrelated to either of the two cannabis indicators. At the individual level of the adolescent
respondent, the effect of perceived availability on cannabis use appears to be much stronger than that of the effect of cannabis
use on perceived availability when reversed. Perceived availability was found to mediate sociogeographic inequalities in
cannabis use among Czechs adolescents. If a higher availability increases opportunities for adolescent substance misuse, then
alongside other preventive measures, a spatially integrated approach should be applied in the national drug policy.

Keywords
cannabis use, perceived availability, adolescence, multilevel analysis, simultaneous equations models

Introduction

Background

Cannabis is the most frequently used illegal substance in
Europe, with higher prevalence rates among adolescents and
young adults (Hibell & Andersson, 2008; Vicente, Olszewski,
& Matias, 2008). As adolescence is a specific period of tran-
sition in the individual’s lifespan characterized by multiple
physiological, psychological, and social stressors, young
people are more prone to indulge in risk behaviors and thus
represent more vulnerable groups in this respect than those
older in age.

While gaining firsthand experience with psychoactive
substances might be considered as a rather natural phenom-
enon associated with adolescence (de Looze, Janssen, Elgar,
Craig, & Pickett, 2015; ter Bogt et al., 2014), early cannabis
use on a frequent basis can have serious consequences for the

future mental and physical health of a young individual
(Hall, 2009; Volkow, Baler, Compton, & Weiss, 2014). The
research on determinants of the early onset of substance mis-
use, including frequent use of cannabis, is therefore particu-
larly important for the public health agenda.

Several health risks are associated with cannabis use dur-
ing adolescence, including the possible development of
schizophrenia, anxiety, depression, suicidal tendencies, or
drug dependence (Andréasson, Allebeck, Engstrom, &
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Rydberg, 1987; Arseneault et al., 2002; Copeland, Rooke, &
Swift, 2013). The long-term effects of frequent cannabis use
starting in adolescence were also found to increase the risk of
altered brain development, cognitive impairment, reduced
educational outcome, lower income, and lower life satisfac-
tion (Fergusson & Boden, 2008; Volkow et al., 2014). In
addition, cannabis as a psychoactive substance may serve as
a potential gateway into other forms of illicit drug use with
even more harmful consequences on an individual’s health,
(Fergusson, Boden, & Horwood, 2006; Kandel, 1975), par-
ticularly among individuals predisposed to substance misuse
and addiction.

From a global perspective, the prevalence of illicit drugs
seems to be higher in more developed countries (Degenhardt
& Hall, 2012). In most of these countries, restrictions and
measures targeted at decreasing the availability of psychoac-
tive substances are considered to be particularly important in
preventing substance use and its related problems among
youths (Knibbe et al., 2005). As documented by international
surveys (Currie et al., 2012; Hibell et al., 2012), however,
Czech adolescents have the highest levels of both availabil-
ity and prevalence of substance use compared to other
European teenagers. This applies to illicit substances, espe-
cially cannabis, as well as licit substances in general (alco-
hol, tobacco). The high availability and prevalence of
substance use is considered to be due to the specific socio-
cultural environment of the Czech society, which is charac-
terized by a high level of tolerance toward alcohol, tobacco,
and cannabis consumptions (Csémy, Sovinova, & Prochazka,
2012). A deeper understanding of the factors associated with
the higher availability of drugs and their effects on substance
use with a specific emphasize on the Czech adolescent popu-
lation is, therefore, an issue that we focus on in the present
article.

Muiltilevel Factors of Adolescent Cannabis Use

Regarding early cannabis use, multiple risk factors have
been documented in public health research (European
Monitoring Center for Drugs and Drug Addiction
[EMCDDA], 2008; Substance Abuse and Mental Health
Services Administration [SAMHSA], 2014). These factors
operate at multiple levels, ranging from the level of the indi-
vidual (e.g., age, gender, personality traits), through factors
of school (e.g., the type of school attended) and the influence
of adolescent peers, to factors operating at higher levels of
the community and society as a whole. Starting in adoles-
cence, the factors operating at higher levels grow increas-
ingly important, as individuals increase their independence
on families, spending more time in new and broader social
contexts (Tucker, Pollard, de la Haye, Kennedy, & Green,
2013).

In the epidemiology of substance use, gender is recog-
nized as one of the key factors for inequalities in adolescent
cannabis consumption operating at the individual level

(EMCDDA, 2008). Alongside biological differences (Fattore
& Fratta, 2010), the higher prevalence of substance use
among boys is considered to reflect a rather externalizing
coping strategies with the adolescent transitional period; this
contrasts with girls, where instead internalizing strategies are
expected (Hurrelmann & Richter, 2006; Raithel, 2004; In:
Pitel, Madarasova Geckova, Reijneveld, & van Dijk, 2013).
Gender-differentiated attitudes toward substance misuse
play a significant role as well (Mason, Mennis, Linker, Bares,
& Zaharakis, 2014; Musher-Eizenman, Holub, & Arnett,
2003; Rienzi et al., 1996), including issues of unwanted loss
of self-control resulting from intoxication among girls (Dahl
& Sandberg, 2015). At the same time, cannabis use seen as a
rebellious act might be attributed to a masculine behavior
(Dahl & Sandberg, 2015). As documented by qualitative
research studies, the gendered differences are particularly
pronounced within frequent and intensive use of cannabis,
rather than within experimental and occasional use
(Measham, 2002; Warner, Weber, & Albanes, 1999).

In addition to gender, age is a significant predictor of can-
nabis use operating at the individual level as well. As adoles-
cents’ health-related behaviors, including substance use,
significantly change during this developmental period, the
specific importance of appropriately timing an intervention,
with a specific focus on the age of adolescence, is empha-
sized within both public health and the drug policy agenda
(Currie et al., 2012). For example, with respect to cannabis
use, according to the results of the 2011 Czech European
School Survey Project on Alcohol and Other Drugs (ESPAD)
survey, 21% of all the surveyed adolescent respondents
declared that their first cannabis use occurred by the age of
14 years, 38% by the age of 15 years, and 43% by the age of
16 years (thus, the lifetime prevalence of cannabis use among
these students was 43% in 2011; see Chomynova, Csémy,
Grolmusova, & Sadilek, 2014). Although these data apply
only to first experiences with the substance, they point to the
growing importance of contextually determined factors on
adolescent behavior during this specific developmental
period.

Within structurally determined factors, the research has
mainly focused on the effects of the socioeconomic status
(SES) of an adolescent’s family, providing that adolescents
from lower SES are characterized by a higher prevalence of
cannabis use. In the meta-analysis, Lemstra et al. (2008)
reviewed articles defining the family SES on the basis of
parental income, parental education, employment status, and
occupational classification. However, among adolescent stu-
dents, the type of school attended may also be used as a
proxy of students’ own SES (Berten, Cardoen, Brondeel, &
Vettenburg, 2012; Geckova, van Dijk, Groothoff, & Post,
2002). As documented by earlier studies, students’ own edu-
cational levels, defined by attended school type, had a much
stronger effect on substance use than the parental SES,
including effects on the adolescent use of tobacco (Richter &
Leppin, 2007), alcohol, cannabis, and other illicit drugs
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(Berten et al., 2012; Kazmér & Orlikova, 2017; Vereecken,
Maes, & De Bacquer, 2004).

There are two mechanisms going on behind the effect of
school type on adolescent substance use. First, the selection
of a school type influenced by parental SES, parental norms,
and modes of behavior, as well as educational aspirations
transmitted from parents to a young student, predicts the
later SES and behaviors of an adolescent individual
(Hagquist, 2000, 2007; Richter & Leppin, 2007). The second
mechanism involves the effect of a specific school environ-
ment that may influence adolescent behavior through norma-
tive peer culture associated with substance use prevalent in
schools with lower educational aspirations, less demanding
school curricula, and lower educational motivations (Richter
& Leppin, 2007). The two mechanisms are parallel and of a
cumulative nature. The mechanisms indicate that students
from disadvantaged backgrounds tend to cluster in lower
SES school types, and being among substance-use favoring
peers, they tend to adapt to the lifestyle of the social group
prevalent in their educational track (Koivusilta, Rimpela, &
Rimpela, 1999).

The specific focus of our study is the effects of risk fac-
tors operating at higher levels of both community and soci-
ety, and we expand upon the theory behind them in greater
detail in the next sections.

Theoretical Frameworks

In the criminology literature, several theoretical frameworks
underlie the importance of availability as a risk factor con-
ductive for a delinquent behavior. For example, the Routine
Activity Theory (RAT) stipulates three conditions for such a
behavior to occur: (a) a motivated individual, (b) an absence
of capable guardianship, and (c) the opportunity for a behav-
ior, all coming together in time and space (Cohen & Felson,
1979). The RAT was developed as a macro-level theory,
explaining the prevalence of delinquency in relation to the
structural changes of social organization during the specific
social and economic development of society. These changes
are characterized by new forms of (routine) activities of
everyday life, associated with a lowered guardianship over
individual, thus increasing opportunities for delinquency.

The RAT was later expanded by Osgood, Wilson,
O’Malley, Bachman, and Johnston (1996) into Routine
Activity Theory of General Deviance (RATGD), which
linked the previous macro-concept of routine activities with
a deviant behavior at the individual level. The authors proved
the significance of the role of routine activities as a mediator
between structural variables and individual deviance.
According to the RATGD, unstructured activities with peers
and the absence of effective control authorities provide indi-
viduals opportunities for a given behavior (Osgood et al.,
1996). At the same time, the RATGD included a wider range
of behaviors outside the scope of delinquency, including
alcohol and cannabis use among youth.

In epidemiology of substance use, the concept of avail-
ability was discussed particularly within the Smart’s
Auvailability-Proneness Theory (Smart, 1977), which stressed
availability and access to substances as key factors in the
development of substance misuse. The theory applies the
proposition that drug use occurs when a prone individual is
exposed to a high level of substance availability.

Complementing the abovementioned theories, which
focus either on macro-societal contexts (Cohen & Felson,
1979) or on individual-level factors (Osgood et al., 1996;
Smart, 1977), the Social Disorganization Theory (SDT) sug-
gests that residential location and neighborhood socioeco-
nomic characteristics may also play important roles for
engagement in a risk and deviant behavior, independently
from a person’s individual characteristics (Sampson &
Groves, 1989). The theory builds upon sociological research
of urban communities and emphasizes the structural dimen-
sions of neighborhood disadvantage (e.g., spatial concentra-
tion of poverty, high unemployment rates, the presence of
lower social class, social segregation, and residential insta-
bility), as well as social interactional processes, in conjunc-
tion with institutional mechanisms, which transmit
neighborhood-level factors into individual behavior
(Sampson, Morenoff, & Gannon-Rowley, 2002).

According to the SDT’s central concept of collective effi-
cacy (Sampson, Raudenbusch, & Earls, 1997; Shaw &
McKay, 1942), the protective effects of social ties and social
cohesion are presumably more likely to manifest in a more
rural and less urbanized neighborhood context. Contrasted to
rural ones, in highly urbanized areas, rather higher anonym-
ity and weaker informal social control is expected, including
the possibly stronger influence of deviant and substance-
using peer groups in the city (Donnermeyer, 1992; Wilson &
Donnermeyer, 2006). Hence, more urbanized areas may pro-
vide adolescents with differentiated opportunities for a risk
and/or deviant behavior, including a higher availability of
illicit substances.

Spatially concentrated disadvantages and relative depri-
vation can also provide a differentiated context associated
with higher rates of substance use. Deprivation may nega-
tively affect social bonds between adolescents, their fami-
lies, and schools. This can result in increased opportunities
for bonding with deviant peers or other deviant individuals
located close to adolescent (Oetting, Donnermeyer, &
Deffenbacher, 1998). Congruently with the SDT, the possi-
ble lack of local institutional resources in deprived areas may
result in both insufficient provision of prosocial activities for
adolescents and a lack of control over individual and/or
group behavior, thus increasing opportunities for deviance
(Leventhal & Brooks-Gunn, 2000). In addition, the potential
social exclusion present in highly deprived areas can result in
an additional exposure to social stressors, which can lead to
a higher prevalence of substance use in these areas as well.
The possibly higher prevalence of substance use concen-
trated in disadvantaged areas (the so-called “disadvantage
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hypotheses™) and was suggested by socioecological studies,
including research on adolescent cannabis use (Hyman &
Sinha, 2009; Karriker-Jaffe, 2011).

Previous Research on Availability and Adolescent
Cannabis Use

Regarding the availability of psychoactive substances, sev-
eral approaches have been used to measure this concept,
each emphasizing different aspects. Some apply retail prices,
drug seizures, perceived availability by users, or the general
level of drug consumption as a reflection of availability per
se (EMCDDA, 2008). However, these approaches have not
yet gained special merit and are instead considered comple-
mentary. Einstein (1981) emphasized the multidimensional-
ity of the concept and distinguished between physical, social,
economic, legal, and conceptual availability. However,
Smart (1977, 1980) only distinguished the actual availability
(measured, for example, by financial costs, time needed to
buy drugs, number of nearby sellers, and/or places to buy)
and the perceived availability (as a subjective estimate). In
the context of illicit drugs, he recommended the latter
approach due to the lack of information at hand on the actual
availability of substances.

Given the clandestine nature of illicit drug markets, sur-
veys among the adolescent population often rely on indica-
tors of perceived, rather than actual, substance availability
(Bjarnason, Steriu, & Kokkevi, 2010). At the same time, in
large-sample population surveys, the perceived availability
is typically measured by a single item with responses on a
simple Likert-type scale (Hibell et al., 2012). Although this
might indicate a certain reductionism, this simple measure is
considered to result from multiple variables (Smart, 1980; ter
Bogt et al., 2014; ter Bogt, Schmid, Gabhainn, Fotiou, &
Vollebergh, 2006), comprising both subjective and objective
factors within the individual estimation of the phenomena
(e.g., exposure to the substance, price, various modes of
access to drugs such as market purchase and/or self-supply
modes, social networks, psychological factors, or specific
sociocultural context). Building on this previous research,
the present paper’s approach is based on adolescent percep-
tions as well. In the following text, the term “availability”
refers to the concept of perceived availability.

Several studies examined the effects of the perceived
availability on adolescent cannabis use (e.g., Castro,
Valencia, & Smart, 1979; Knibbe et al., 2005; Maddahian,
Newcomb, & Bentler, 1986; Smart, Adlaf, & Walsh, 1994).
These studies generally anticipate that high rates of avail-
ability can lead to a high prevalence of substance use as well.
However, from a rather critical perspective, in the case of
perceived availability measured at the individual level of
respondent, it could also be expected that, in addition, sub-
stance use itself elevates the subjective estimation of avail-
ability, as regular substance users probably know where and
how to obtain it. Furthermore, these particular studies are

based on aggregate measures of both availability and sub-
stance use and do not distinguish between the effects operat-
ing at an individual level from those operating at higher,
environmentally determined (sociogeographical) levels.

When reviewing the literature concerning the effects of
perceived cannabis availability on substance misuse, it
becomes apparent that only a few studies have taken these
rather critical standpoints (Bjarnason et al., 2010; Piontek,
Kraus, Bjarnason, Demetrovics, & Ramstedt, 2012; ter Bogt
et al., 2006). By applying a multilevel analytical framework,
the study by Bjarnason et al. (2010) examines the effects of
the different rates of perceived availability on the prevalence
of cannabis use among teenagers coming from 31 European
countries. Adjusting for the individual covariates of respon-
dents, the study underlines the importance of the societal
level of substance availability on the frequency of cannabis
use among the adolescent population. Although the authors
overcome the methodological problems of potential fallacy
inherent in previous ecological studies, the mutual relation-
ship between the perceived availability of the substance and
its use has not been examined any further. Furthermore, the
study is rather extensive, and it does not elaborate on other
specific factors (e.g., cultural, institutional, environmental)
operating at lower, in-country levels. The authors, however,
state the need for further research focusing on the specifics
of each particular society.

Studies on sociogeographic inequalities in adolescent
cannabis use are mostly cross-nationally oriented, drawing
on international data from large prevalence surveys. Most of
these studies are rather descriptive, applying a comparative
framework for researching inequalities in prevalence rates
among adolescents coming from various countries (e.g.,
Currie et al., 2012; Hibell et al., 2012; Hublet et al., 2015;
Kokkevi, Gabhainn, Spyropoulou, & Risk Behaviour Focus
Group of the HBSC, 2006; Kokkevi, Richardson, Florescu,
Kuzman, & Stergar, 2007). However, an empirical examina-
tion of the factors driving the inequalities in prevalence rates
has been the subject of only a few recent studies. In this
respect, the cross-national studies conducted by ter Bogt
et al. (2006), Piontek et al. (2012), and ter Bogt et al. (2014)
underscore the significance of the structural factors operat-
ing at both individual and societal levels (factors of individ-
ual’s gender, family affluence vs. societal wealth, and the
availability of cannabis measured at the aggregate country
level).

Similar to the cross-national studies, little research has
been devoted to studying the sociogeographic factors of ado-
lescent cannabis use operating at the regional, in-country
levels. Most of the recent research aimed to test the signifi-
cance of the factors suggested either by the abovementioned
SDT theory (Bernburg, Thorlindsson, & Sigfusdottir, 2009;
de Looze etal., 2015) or by the disadvantage hypotheses
(Fite, Wynn, Lochman, & Wells, 2009; Ford & Beveridge,
2006; Pedersen & Bakken, 2016; Snedker, Herting, &
Walton, 2009; Tucker et al., 2013). However, relatively few
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of the studies applied the rigorous multilevel analytical
framework, and moreover, the empirical results are inconsis-
tent. Some of the studies prove the significance of the factors
operating at the examined in-country levels (de Looze et al.,
2015; Fite et al., 2009; Tucker et al., 2013), and some of the
studies do not prove it (Ford & Beveridge, 2006; Pedersen &
Bakken, 2016) or even provide counterfactual results per-
taining to the suggested hypotheses (Snedker et al., 2009);
for a recent review, see Karriker-Jaffe (2011). Furthermore,
most of these studies were conducted in the United States
and in Canada, with only a couple of studies focusing on
adolescents in European countries (Bernburg et al., 2009;
Pedersen & Bakken, 2016).

Studies on urban—rural inequalities in adolescent cannabis
use are even rarer. Some studies were conducted in the
United States (Cronk & Sarvela, 1997; Donnermeyer, 1992;
Van Gundy, 2006), in the United Kingdom (Miller & Plant,
1999), and later in other European countries (Kazmér,
Dzirova, Csémy, & Spilkova, 2014; Licanin et al., 2002;
Pitel, Madarasova Geckova, van Dijk, & Reijneveld, 2011;
Schmid, 2001; Spilkova, Pikhart, & Dzuarova, 2015). The
studies from the United States emphasized lowering urban—
rural inequalities in adolescent cannabis use from the mid-
1970s through the 1990s (Cronk & Sarvela, 1997;
Donnermeyer, 1992), with possibly higher rates of illicit sub-
stance use among adolescents in rural areas in recent periods
(Coomber et al., 2011; Lambert, Gale, & Hartley, 2008;
Martino, Ellickson, & McCaftrey, 2008; Van Gundy, 2006).
Contrary to the United States, studies from Central Europe
(Czechia, Slovakia, Switzerland, and Bosnia and
Herzegovina) have found a higher prevalence of cannabis
use among adolescents in urban areas as compared to those
from rural ones. Therefore, more empirical research on this
topic is needed as well.

Aims of the Paper

Given both the abovementioned limitations of the previous
research and inconsistencies in the empirical results, this
article addresses the relationship between the perceived
availability and frequency of cannabis use in the specific
Czech multilevel perspective. The emphasis on adolescents
coming from Czechia is reinforced by the specific position of
the country, characterized by a high level of both availability
and cannabis use among youths.

The analysis of this article is divided into three steps. In
the first step, the relationship between availability and fre-
quent cannabis use is examined at the Czech national level,
applying the time series data available from cross-sectional
surveys conducted since 1995. In the second step, sociogeo-
graphic inequalities in both cannabis indicators are examined
with respect to the Czech in-country (regional) levels. In the
final step, this article scrutinizes the mutual relationship
between the perceived availability and frequency of cannabis
use at the individual level of the adolescent respondent.

In the analyses of sociogeographic inequalities, integrative
multilevel modeling is applied. The multilevel models are
adjusted for a set of lower level sociodemographic confound-
ers (the effects of age, gender, and type of school attended),
which were identified in number of the previous Czech stud-
ies (see Chomynova etal., 2014; Csémy, Chomynova, &
Sadilek, 2009; Csémy, Lejckova, Sadilek, & Sovinova, 2006).
In the multilevel analysis, we use the terms “environmental”
and “regional” to refer to sociogeographic inequalities operat-
ing at the level of Czech localities. The sociogeographical
dimension is represented here by two particular measures: (a)
degree of urbanization as measured by the population size of
locality and (b) locality unemployment rate, as the measure of
locality socioeconomic disadvantage.

The results of multilevel models serve as a conceptual
base to analyze the mutual relationship between the cannabis
indicators at the individual level, conducted in the final part
of the paper. As ordinary regression analysis cannot deal
with reciprocal relationships between two or more dependent
variables, we apply an approach based on simultaneous
equations modeling (SEM). This makes it possible to esti-
mate such a nonrecursive system of equations, provided that
the identification problem is solved (Acock, 2013; Felson &
Bohrnstedt, 1979). The results of the prior regression analy-
ses are, therefore, presented and discussed in conjunction
with the final SEM model.

Data and Methods
Sample and Design

In this article, individual respondent data on cannabis use
indicators of the Czech school-aged population were ana-
lyzed. The data were obtained under the European School
Survey Project on Alcohol and Other Drugs (ESPAD). As a
main data source, the Czech cross-sectional dataset surveyed
in 2011 was used. As an additional data source, a series of
Czech national ESPAD reports published from 1995 to 2011
were applied too. The additional source was used for an
introductory analysis of temporal changes of cannabis indi-
cators among adolescent Czechs as compared to other
European teenagers (1995-2011).

In Czechia, the National Monitoring Center for Drugs and
Addiction, in collaboration with Prague Psychiatric Center,
conducted the survey. Data collection took place in 113
localities (mean number of respondents per locality M =
71.4, SD = 72.5) and 364 schools of four different types
(Chomynova et al., 2014). The following four school types
are included: elementary schools (9th grade, 28.0% of stu-
dents), secondary grammar schools (21.2% of students), sec-
ondary schools with leaving exams (28.1% of students), and
vocational training schools (22.7% of students). Schools
were randomly sampled according to the type of school and
14 administrative regions from the school register held by
the Ministry of Education of the Czech Republic. The
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purpose of surveying was to ensure that data would be both
nationally and regionally representative and thus would
enable obtaining reliable estimates of substance use—related
indicators of the Czech adolescent population.

In the analysis, a total sample of 8,069 Czech school-aged
respondents (15.0-16.9 years) was used; only those with
nonmissing data on both cannabis use and perceived canna-
bis availability were included. Regarding the introductory
analysis of temporal changes of the cannabis indicators
among Czech adolescents as compared to other European
teenagers (1995-2011), we had to limit it to data provided by
countries participating in each survey period of the ESPAD
project (see note in Figure 1 for details).

Ethical Considerations

The study was carried out as an anonymous questionnaire
survey in school settings whereby student participation was
voluntary. No ethical committee approval for the data collec-
tion was required; parental consent was not necessary as the
age of the respondents was not below 15 years.

Dependent Variables

In the analysis, two dependent variables were used: (a) sub-
jectively perceived cannabis availability and (b) cannabis
use in the last 12 months. These two variables were consid-
ered as mutually interconnected, one variable affecting the
other and vice versa.

Perceived cannabis availability was questioned as fol-
lows: “How difficult do you think it would be for you to get
marijuana or hashish (cannabis) if you wanted?” Answers
varied between 1 = impossible, 2 = very difficult, 3 = fairly

= 36. ESPAD = European School Survey Project on Alcohol and Other Drugs.

difficult, 4 = fairly easy, 5 = very easy, and 6 = Don t know.
Those reporting fairly easy or very easy were considered as
cases reporting high levels of perceived availability. This
coding was applied in Steps 1 and 2 of the statistical analysis.
For construction of the simultaneous equations model in
Step 3, an original ordinal scale between 1 and 5 was applied,
ensuring that all of the information obtained in the data were
used to estimate the parameters obtained by the simultancous
model.'

Frequent cannabis use was based on the question on can-
nabis use in the last 12 months: “On how many occasions (if
any) have you used marijuana or hashish (cannabis) during
the last 12 months?” with answers varying between “0 occa-
sions,” “1-2,” “3-5,” “6-9,” “10-19,” “20-39,” and “40 or
more.” Students who reported cannabis use of 6 or more
times during the last 12 months were coded as frequent can-
nabis users.” In Step 3 of the statistical analysis, the entire
7-point ordinal scale was applied to the simultaneous equa-
tions model, similarly to the previous case of perceived can-
nabis availability.

Independent Variables

In the regression analysis, respondent’s gender and age were
used as conventional controlling variables. As the type of
school attended by adolescent respondents was found to be
strongly related to the prevalence of both licit and illicit sub-
stance use in all the previous Czech ESPAD surveys
(Chomynova et al., 2014; Csémy et al., 2009; Csémy et al.,
20006), the four different school types were included as con-
trolling variables too.

To analyze sociogeographic inequalities in cannabis indi-
cators, data on both population size of locality and locality
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unemployment rate were obtained from the 2011 Population
and Housing Census of the Czech Republic and merged with
the 2011 ESPAD dataset. In the analysis, the data were
grand-mean centered. In the case of population size, the log-
arithmic transformation (common log) was applied, rather
than the original values of the population size of locality.

Four independent variables (gender, age, type of school,
and population size of locality—common log) were applied
as instrumental variables in the SEM model, conducted in
the last step of the analysis (Step 3). Two of them served for
identification of perceived cannabis availability (population
size of locality, age of respondent) and two for identification
of cannabis use, respectively (gender and type of school
attended). As the locality unemployment rate was found to
be a nonsignificant predictor of neither of the two cannabis
indicators, it was omitted from the SEM.

Statistical Analysis

The analysis included three steps based on the spatial level of
data aggregation: national, regional, and individual. In Steps
1 and 2, correlation and regression analyses were conducted
in Stata 15; in Step 3, SEM was applied via Stata’s 15
Structural Equation Modeling Module (StataCorp, 2017).

In Step 1, the introductory analysis of temporal changes
of the two cannabis indicators from 1995 to 2011 was con-
ducted, comparing Czech adolescents with other European
countries. To show how the indicators relate to one another at
the national level, the 1995-2011 time series of the Czech
prevalence rates, and the Pearson correlation of the between-
survey changes of the two cannabis indicators, was
computed.

In Step 2, separate multilevel logistic regression models
were constructed on the two binary indicators: high level of
perceived cannabis availability (fairly easy or very easy = 1;
otherwise = 0) and frequent cannabis use (6 or more times in
the last 12 months = 1; otherwise = 0). There were three
partial aims of the analysis in Step 2:

1. To identify sociogeographic inequalities in perceived
cannabis availability and the prevalence of frequent
cannabis use among Czech adolescents with respect
to population size of the locality (Models A1, A2, A3,
and BI).

2. To examine the effect of locality unemployment
rate on both perceived cannabis availability and the
prevalence of frequent cannabis use (Models Al
and B3).

3. To examine whether different levels of the perceived
availability of the substance can explain the socio-
geographic inequalities in frequent cannabis use
(Model B2).

To control for intra-class correlation in response variables
among students surveyed within the same school and/or

locality, the three-level data structure was applied in regres-
sion analyses®: respondent (Level 1) nested within school
(Level 2) and locality (Level 3). The analysis was conducted
by the Stata’s melogit procedure.

At the individual level of the Czech adolescent respon-
dent (Step 3), the relative effect of one dependent variable on
another was examined (i.e., the effect of the perceived can-
nabis availability on the frequency of cannabis use as com-
pared to the reverse direction). Here, the analysis was
conducted via the nonrecursive system of SEM.

Identifying the nonrecursive SEM model was achieved
through specifying five hypotheses and instrumental vari-
ables for the two dependent variables, as defined in the para-
graph below. Four of the five hypotheses referred to results
obtained in the previous regression analyses conducted in
Step 2. To maintain the statistical efficiency in estimating the
SEM regression coefficients, particularly those used to iden-
tify the two dependent variables via instrumental ones, a
simple one-level SEM model was specified in Step 3, rather
than a SEM with a complex multilevel structure. The validity
of the one-level SEM builds upon the previous results
obtained by multilevel regressions conducted in Step 2.* At
the same time, as Pearson correlation coefficients between
categorical variables can lead to biased parameter estimates
in SEM models, polychoric (event polyserial) correlations
between the input variables were calculated prior the SEM
analysis, as suggested elsewhere (Browne, 1984; Kupek,
2000).

The following five hypotheses were simultaneously tested
within the SEM model: Hypotheses 1 and 2 were considered
as primary, while Hypotheses 3 through 5 were considered as
secondary.

Primary hypotheses:

1. Although perceived cannabis availability and canna-
bis use are strongly interconnected, the effect of can-
nabis availability on its use should be more
pronounced than the vice versa relation.

2. Living in localities with a larger population makes it
easier to obtain the substance, which subsequently
elevates the individual’s frequency of cannabis use.

Secondary hypotheses:

3. Secondary school students from more educationally
demanding schools use cannabis less frequently than
those studying in less demanding (i.e., more practice-
oriented) schools, which implicitly elevates the indi-
vidual’s perceived availability.

4. Boys, compared to girls, have a higher level of can-
nabis use, which implicitly elevates the perceived
availability of the substance as well.

5. With an increase in age, the perceived cannabis avail-
ability increases too, which subsequently elevates the
individual’s frequency of cannabis use.
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Hypotheses 2 through 5 identified the SEM model. As
regards Hypothesis 3, schools were sorted by type following
the relative study demands imposed on students. Elementary
schools, however, had to be excluded from the SEM analy-
sis.” This resulted in a smaller sample size in Step 3 (N =
5,806).

The five SEM hypotheses were supplemented by addi-
tional assumptions regarding the covariance between the
explanatory variables identified prior to the analysis: popula-
tion size of locality (common log) with type of school, gender
with #ype of school, age with gender.® As error terms are
typically highly correlated in a nonrecursive SEM model,
these were allowed to correlate freely as well (see e/ vs. e2
in Figure 3; for a methodological discussion, see, for exam-
ple, Acock, 2013, pp. 72-73; Arbuckle, 2012, pp. 129-136).
This correlation in error terms was set to account for any
additional unobserved factors with an effect on both of the
dependent variables not explicitly included in the analysis
(i.e., other personal characteristics of the individual such as
self-control over substance use, the specifics of his or her
family background, and additional specific factors present in
the given school and/or locality)’.

Apart from the correlation of error terms, the additional
assumptions on covariance in explanatory variables are,
however, descriptive in nature and do not affect the substan-
tive results of the SEM analysis. These are only mentioned
for the sake of completeness and to help the reader fully
interpret the results of the covariance structure of the vari-
ables used in the SEM model.

Statistical Results and Their
Interpretation

Czechia as a Leading Country From the
European Perspective

In Figure 1, period-specific prevalence estimates, together
with 95% confidence intervals of the two cannabis indicators
from 1995 to 2011, are plotted. The specific position of
Czech adolescents among other European youth is also
depicted, by both the cross-national rank of the Czech
respondents and the (unweighted) mean of prevalence esti-
mates across all countries participating in the ESPAD
project.

Although there are only a few period-specific measure-
ments of the two cannabis indicators at the Czech national
level, the parallel trends suggest a strong relationship
between them. The high value of Pearson correlation of the
between-survey changes of the indicators documents this
suggestion as well: Corr[(% Highly available — % Highly
availablew_l), (% Frequent use — % Freque}vlt usew_l)] =
0.821; w=2,3,4, and 5.

In the second step, a more detailed analysis of both per-
ceived cannabis availability and frequent cannabis use was
carried out at the Czech in-country level. Table 1 presents

descriptive statistics of the 2011 Czech national dataset and
additionally the initial cross-tabulation of both cannabis indi-
cators with independent variables.

Regarding the population size of locality, the level of can-
nabis availability continually increased from sparsely popu-
lated localities (60.5% within the category of <5.000
inhabitants) to the highest levels in the Capital City of Prague
(73.0%; Table 1). The prevalence of frequent cannabis use
was found to be higher only within the capital city (14.6%).
The prevalence among adolescents from other localities with
lower population size varied between 9.7% and 12%. With
the locality unemployment rate, only minor differences in
both cannabis indicators were observed. However, both can-
nabis indicators were significantly related to the sociodemo-
graphic variables (type of school, gender, and age), which
could confound the initial results presented in Table 1.

A proper look at the significance of the sociogeographic
factors provides results from multilevel models, which are
discussed in the following Tables 2 and 3. Altogether, six
consecutive multilevel logistic regressions were conducted:
three for the perceived cannabis availability (Models A7, 42,
and 43) and three for frequent cannabis use (Models B/, B2,
and B3).

Table 2 summarizes the results of multilevel models con-
ducted on perceived availability. The results indicate signifi-
cant differences in availability at both the individual and
regional (geographic) levels. Regarding the sociogeographic
inequalities, the gradual increase in perceived availability
with the population size of the locality (common log resp.;
Model A1) was proved to be significant, even after adjust-
ment for individual frequent cannabis use as a possible con-
founder (Model A2 and Model A3)." Contrasted with the
population size, locality unemployment rate was not signifi-
cantly related to the perceived availability of cannabis
(Model Al). According to the type of school attended, stu-
dents from vocational training schools reported the highest
level of perceived availability, which gradually decreased
with study demands imposed on students attending other
types of school, while among students of elementary schools,
the level of perceived availability was seen to be the lowest.
At the same time, while there were only 2-year variations in
the age of student respondents, the level of perceived avail-
ability significantly increased with age as well (Models A/
through 43).

The strongest association of cannabis availability, never-
theless, was found with the frequent cannabis use itself
(Model A2). In this regard, we point to the fact that gender
differences in perceived availability were not significant
after adjusting for frequent cannabis use (compare Model A1
with Model A2, event Model A3). Similarly, adjusting for fre-
quent cannabis use (Models 42 and 43), no significant dif-
ferences were found between students from secondary
schools with leaving exams as compared to vocational train-
ing schools. It is therefore probable that differences in per-
ceived availability between these groups of students resulted
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Table I. Descriptive Statistics of the Czech 201 | Sample and Cross-Tabulation of Dependent Variables With Independent Predictors.

Independent variables % within sample

Dependent variables

Cannabis availability (% fairly
easy/very easy within category)

Frequent cannabis use (% 6 or
more times within category)

Age (years)

15-16 33.1
16-17 66.9
Gender
Females 535
Males 46.5
Type of school
Elementary 28.0
Secondary grammar 21.2
Secondary with leaving exam 28.1
Vocational training 22.7
Population size of locality®
<5.000 29
5.000-9.999 1.6
10.000-19.999 22.7
20.000-49.999 29.2
50.000-99.999 6.1
Regional centers 19.1
Capital city of Prague 83
Locality unemployment rate®, in %
5.5-10.4 60.0
10.4-18.0 40.0
Total (N = 8,069) 100.0

61.2 9.2
70.4 12.0
65.6 84
69.3 14.2
59.6 8.6
66.2 6.8
70.1 10.9
744 18.4
60.5 12.0
63.3 10.7
65.2 9.7
67.3 .1
69.5 1.1
70.3 1.3
73.0 14.6
66.9 1.7
68.0 10.1
67.3 1.1

Note. Difference in the level of cannabis availability presented here as compared to that of the period plotted for 2011 in Figure | was due to (a) different
age of the population exposed (in Figure |, birth-cohort 1995 only) and (b) different handling of the “Don’t know” responses (for a discussion, see also

Note 1).

*M (SD) population size across |13 localities: M = 42 X 10° (SD = 127 X 10°).

®M (SD) unemployment rate across | 13 localities: M = 10.4 (SD = 2.6%).

rather from the different rates of cannabis use as opposed to
differences in availability as such. These preliminary results
on the structure of the relationship between variables are
examined by the SEM approach in the next section (Step 3 of
data analysis).

The multilevel logistic regression approach was analogi-
cally applied for frequent cannabis use (Table 3). Yet, results
of the analysis were slightly different than those described
above in Table 2. Most of the sociogeographic inequalities in
frequent cannabis use in Model Bl (Capital City of Prague
vs. other localities) were explained after adjustment for per-
ceived availability of the substance (Model B2). Nonetheless,
the strong association between frequent use and perceived
availability persisted (odds ratios [ORs] > 10 in Model B2,
as well as in Model A2 in Table 2). As presented by Model
B3, locality unemployment rate was unrelated to the preva-
lence of frequent cannabis use after adjusting for sociodemo-
graphic confounders.

The results in Table 3 also show that differences in fre-
quent cannabis use between genders and different types of
school remained significant in all three multilevel models.

This is congruent with previous findings in Table 2 that dif-
ferent levels of perceived availability between boys and girls
on one hand and different types of schools on the other hand
were primarily related to different levels of cannabis use.
Regarding the effect of age on adolescent frequent cannabis
use, no significant effect was found among 15- to 16-year-
old respondents, as opposed to the previous analysis in Table
2. Again, these preliminary results on the probable structure
of relationships between variables are examined by the SEM
approach in the next section.

Furthermore, Figure 2 summarizes sociogeographic
inequalities for both perceived cannabis availability and fre-
quent cannabis use with respect to the population size of
localities, which was found to be significantly related to the
analyzed cannabis indicators. The data represent marginal
percentages (with 95% confidence intervals) as predicted by
multilevel logistic models, adjusted for adolescent age, gen-
der, and type of school attended. This comprehensive over-
view addresses the significance of the sociogeographical
differentiation of the cannabis indicators, from sparsely pop-
ulated localities to more densely populated areas.’
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Table 2. Multilevel Binary Logistic Regression.

Dependent—perceived

availability Model Al Model A2 Model A3 (nonusers only)
Fixed effects Exp (B) 95% CI Sig. Exp (B) 95% Cl Sig. Exp (B) 95% Cl Sig.
Intercept 2,69 [2.346,3.086] <.00l 2.1 6% [1.885,2.480] <.00l 1.7 1k [1.462, 1.997] <.001
Gender
Male I.16%* [1.053, 1.284] .003 1.09 [0.985, 1.204]  .095 1.06 [0.952, 1.194] 268
Female Ref. Ref. Ref.
Age (Z-score, | SD 1. 10%* [1.027, 1.174] .006 |.21%* [1.053, 1.394]  .007 1.08%* [1.003, I.166] .042
increase)
Type of school
Elementary 0.59+#* [0.491,0.715] <.00l 0.67++* [0.553,0.806] <.00l 0.67+%* [0.538,0.827] <.001
Secondary grammar 0.68+#* [0.573,0.801] <.00l 0.78** [0.664,0.926] .004 0.81* [0.665,0.976] .028
Secondary with leaving 0.80%* [0.687, 0.943] .007 0.88 [0.752, 1.031] .l14 0.88 [0.732, 1.053] .160
exam
Vocational training Ref. Ref. Ref.
Population size of 1.21% [1.087, 1.350] .001 |.18%* [1.064, 1.313] .002 1.13* [1.019, 1.260] .022
locality, mean-centered
(common log, increase
by 1)?
Locality unemployment 1.02 [0.999, 1.048] .063 — — — — — —
rate, mean-centered
(increase by 1%)
Frequent cannabis use
Yes — — — 10.38*  [7.600, 14.185] <.00l — — —
No — — — Ref. — — —
Random effects Variance® (SE) 95% CI Variance® (SE) 95% Cl Variance® (SE) 95% ClI
Random intercept
Level 3—Locality 0.014 (0.017) [0.001, 0.153] 0.007 (0.019) [0.000, 1.409] 0.008 (0.018) [0.000, 0.700]
Level 2—School 0.062 (0.024) [0.029, 0.134] 0.054 (0.026) [0.021, 0.138] 0.054 (0.026) [0.021, 0.138]
Sample size N = 8,069 N = 8,069 N = 5,548
Note. Dependent variable—perceived cannabis availability (fairly easy or very easy = |; otherwise = 0), Czechia, 201 |. Ref.—reference group.

*The increase in common logarithm (log 10) of the population size of locality by | corresponds to comparing two localities, whose population size ratio

equals 10 (e.g., 1,000 vs. 100; 10,000 vs. 1,000, etc.)

®Random intercept variance of the baseline model corresponding to Models Al and A2 (three-level logit adjusted to age and gender only): Var[Level 2] =
0.083; Var[Level 3] = 0.024. Likelihood-ratio test versus one-level logistic model: x*(df) = 39.9(2); p < .001.

“Random intercept variance of the baseline model corresponding to Model A3 (three-level logit adjusted to age and gender only): Var[Level 2] = 0.064;
Var[Level 3] = 0.019. Likelihood-ratio test versus one-level logistic model: x*(df) = 22.9(2); p < .001. In Model A3, only respondents with no cannabis

use in the last 12 months were included.
*p < .05.%kp < .0]. FFp < .001.

Perceived Cannabis Availability and Cannabis Use
at the Individual Level

To estimate the mutual relative effect of perceived availability
on the frequency of cannabis use at the individual level (Level
1), the SEM approach was applied in the third step. Table 4
presents polychoric (event polyserial) correlations between
input variables as applied in the SEM analysis. Figure 3 pres-
ents the structure of the model itself. Unstandardized regres-
sion coefficients obtained by the SEM model, as well as
identification diagnostics and model fit statistics, are avail-
able in Table 5; standardized regression weights are available
in Figure 3. All regression weights are significant at p < .05
with a considerably good model fit, x*(5) = 5.753, p = .331;
root mean square average (RMSA) = 0.005, and stable

parameter estimation process (stability index of 0.427 well
between —1 and +1). Identification diagnostics support con-
ditions for both exogeneity (overidentification tests are not
significant) and strength of instrumental variables (F-statistics
of weak identification tests well above 10).

According to the SEM model, there is significant mutual
relationship between perceived cannabis availability and its
use: higher perceived availability leads to higher levels of
cannabis use, which in turn elevates the perceived availabil-
ity. Nevertheless, the relative effect of cannabis availability
on cannabis use, as estimated by standardized regression
weights, is significantly higher than the effect of cannabis
use on perceived availability when reversed, 0.90 > 0.48 in
Figure 3; test of equality of standardized regression weights:
X2 (df) = 4.20(1), two-tailed p value = .040.
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Table 3. Multilevel Binary Logistic Regression.

Dependent—frequent

cannabis use Model Bl Model B2 Model B3
Fixed effects Exp(B) 95% ClI Sig. Exp(B) 95% Cl Sig. Exp(B) 95% Cl Sig.
Intercept 0.16+* [0.128, 1.188] <.00l 0.02#%* [0.014, 0.028] <.001I 0.1 4% [0.117,0.179] <.00l
Gender
Male |67 [1.433, 1.952] <.001 1.63%+¢ [1.392, 1.904] <.00l 1707 [1.456, 1.989] <.001I
Female Ref. Ref. Ref.
Age (Z-score, | SD 1.03 [0.930, I.141]  .570 1.01 [0913,1.124] .807 1.02 [0.925, 1.137] 633
increase)
Type of school
Elementary 0.44+5% [0.324, 0.586] <.001l 0.5 1% [0.378,0.679] <.001l 0.44+%* [0.325,0.584] <.001
Secondary grammar 0.34%%¢ [0.260, 0.452] <.001 0.37%%* [0.280, 0.484] <.001 0.33%%k [0.255, 0.440] <.00l
Secondary with leaving 0.58%¥* [0.460, 0.730] <.00l 0.60°** [0.475, 0.749] <.001 0.58%¥* [0.462,0.726] <.001
exam
Vocational training Ref. Ref. Ref.
Population size of locality
Capital City of Prague 1.47% [1.078, 1.995] .0I5 1.35 [0.995, 1.820] .054 — — —
Otherwise Ref. Ref. — — —
Perceived cannabis availability
Fairly easy or Very easy — — — 10.30%% [7.539, 14.083] <.001 — — —
Otherwise — — — Ref. — — —
Locality unemployment — — — — — — 0.97 [0.928, 1.016] 203
rate, mean-centered
(increase by 1%)
Variance® Variance® Variance®
Random effects (std. error) 95% ClI (std. error) 95% CI (std. error) 95% Cl
Random intercept
Level 3—Locality 0.103 (0.046) [0.430, 0.246]
Level 2—School 0.293 (0.063) [0.192, 0.447] 0.246 (0.061) [0.151,0.401] 0.197 (0.062) [0.107, 0.364]
Sample size N = 8,069 N = 8,069 N = 8,069
Note. Dependent variable frequent cannabis use (Yes = |; No = 0), Czechia, 201 I;; Ref—reference group; Models Bl and B2 are two-level only.

*Random intercept variance of the baseline model corresponding to Models Bl and B2 (two-level logit adjusted to age and gender only): Var[Level 2] =
0.464. Likelihood-ratio test versus simple logistic model: x*(df) = 88.9(1); p < .001.

PRandom intercept variance of the baseline model corresponding to Model B3 (three-level logit adjusted to age and gender only): Var[Level 2] = 0.368;
Var[Level 3] = 0.095. Likelihood-ratio test versus simple logistic model: x*(df) = 95.1(2); p < .001.

*p < .05.%Fp < .0l.Fp < .001.

The level of perceived cannabis availability is predicted by
both the population size of the locality (common log) and the
age of the respondent. Students in large Czech cities report
higher levels of perceived availability of the substance. The
higher the age of the adolescent, the higher the perceived
availability as well. The SEM model also supports the hypoth-
eses on cannabis availability as a mediator of the effect of
both locality population size and age of respondent on the
level of adolescent cannabis use (Table 5 and Figure 3).

The level of adolescent cannabis use is predicted by gen-
der and type of school attended. In comparison to boys, girls
have lower level of cannabis use. Adolescents from schools
with higher relative study demands consume cannabis less
often compared to those with lower study demands. The
mediation of differences in cannabis availability among gen-
ders on one hand and among different types of school on the
other hand by different levels of cannabis use is also sup-
ported by the SEM model (Table 5 and Figure 3).

Discussion

In general, our analyses have emphasized the importance of
the specific focus on substance availability as a mediating
factor between characteristics of the environment and the
level of adolescent substance use. This was achieved by an
analysis of the effect of a subjectively assessed level of can-
nabis availability on the frequency of cannabis use carried
out with an integrative multilevel perspective.

Regarding the analysis carried out at the Czech national
level, the changes in aggregate rates of both perceived can-
nabis availability and frequent cannabis use were strongly
correlated (Pearson » = 0.821). Although the association
between the indicators is rather well-documented in the
research literature (e.g., Bjarnason et al., 2010; Freisthler,
Gruenewald, Johnson, Treno, & Lascala, 2005; Hibell &
Andersson, 2008; Johnston, O’Malley, Miech, Bachman, &
Schulenberg, 2016; Piontek et al., 2012; Smart, 1977; ter
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Figure 2. Perceived cannabis availability (left axis) and frequent cannabis use (right axis) by population size of locality, marginal

percentages, 95% Cl, and Czechia, 2011 (N = 8,069).
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Figure 3. Standardized regression weights between perceived cannabis availability and cannabis use as outputs of the SEM analysis,

Czechia, 201 | (N = 5,806).

Note. Cannabis perceived availability and Cannabis use—sorted ascending; age and population size of locality (log |0)—sorted ascending; gender (females
= 0, males = I); type of school—sorted ascending by relative study demands (i.e., vocational training schools—lowest, secondary grammar schools—
highest); all parameter estimates are significant at p << .05 (see also Table 5). SEM = simultaneous equations modeling.

Bogt et al., 2006), we conducted the analysis to examine the
results from the national perspective with those obtained at
lower levels of spatial aggregation and examined with a spe-
cific sociogeographic focus on the particular country, an
aspect which is rather understudied.

In Czechia, issues of substance availability are especially
important for the future health of the young generation. As
presented in the introductory analysis (Figure 1), levels of

both perceived cannabis availability and frequent cannabis
use have been increasing continuously since the establish-
ment of the Czech Republic in the early 1990s. Since the
mid-2000s, Czech adolescents have even reported the high-
est levels of perceived availability in Europe and they also
have one of the highest prevalence of frequent cannabis use.

Thus, Figure 1 suggests that the issues of cannabis avail-
ability and its use among adolescents is particularly relevant
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Table 4. Polychoric/Polyserial Correlations Between SEM Input Variables, Czechia, 201 | (N = 5,806).

Variable 2° 3 4 5 6

| Type of school | -0.018 -0.214 —0.192 —0.089 0.052
2 Age (Z-score)” -0.018 | 0.082 0.039 0.035 0.012
3 Gender -0.214 0.082 | 0.188 0.091 —-0.021
4 Cannabis use —0.192 0.039 0.188 | 0.467 0.040
5 Cannabis perceived availability —0.089 0.035 0.091 0.467 | 0.051
6 Population size of locality (log 10)* 0.052 0.012 —-0.021 0.040 0.051 |

SD 0.780 1.000 0.498 1.529 1.153 0.643

Note. Cannabis perceived availability and cannabis use—sorted ascending; age and population size of locality (log |0)—sorted ascending; gender (females
= 0, males = 1); type of school—sorted ascending by relative study demands (i.e., vocational training schools—lowest, secondary grammar schools—

highest). SEM = simultaneous equations modeling.
*Polyserial correlations.

Table 5. Simultaneous equations modeling (SEM)—maximum likelihood estimates, Czechia, 2011 (N = 5,806).

Dependent variables—(a) cannabis perceived availability and (2) cannabis use Estimate SE Sig.

Regression weights (unstandardized)
Cannabis perceived availability
Cannabis use
Population size of locality (log 10)
Age (Z-score)

Gender

Type of school

Population size of locality (log 10)
Age (Z-score)

Gender

Type of school

Covariance
el
Population size of locality (log 10)
Age (Z-score)

Gender
Identification diagnostics
Instrumented variable

Sargan overidentification test: x*(df); p value
Weak identification test: F(dfl, dfz); p value
Stability index
Model fit statistics
X*(df); p value
RMSA (90% confidence interval); p close
Comparative fit index
Consistent AIC: default/saturated model
BIC: default/saturated model

Bentler—Raykov squared multiple correlation

L A A A

11113

Cannabis use 1.19 0.270 <.001
Cannabis perceived availability 0.36 0.036 <.001
Cannabis perceived availability 0.06 0.020 .003
Cannabis perceived availability 0.02 0.009 .050
Cannabis use 0.27 0.055 <.001
Cannabis use -0.18 0.036 <.001
Cannabis use Constrained to 0 — —

Cannabis use Constrained to 0 — —

Cannabis perceived availability ~Constrained to 0 — —
Cannabis perceived availability ~Constrained to 0 — —

e2 -1.25 0.283 <.001
Type of school 0.02 0.006 <.001
Gender 0.04 0.006 <.001
Type of school —-0.08 0.005 <.001
(a) Cannabis perceived (b) Cannabis use

availability

0.013(l); p = .909 0.017(1); p = .896
11.53(2, 5,801); p < .001 184.37(2, 5,801); p < .00
0.427

5.753(5); p = .331
0.005 (0.000-0.019); 1.000

1.000
160.4/203.0
144.4/182.0

(a) Cannabis perceived (b) Cannabis use
availability
0.219 0.240

Note. ldentification diagnostics computed on individual data through an application of the Stata’s ivreg2 procedure (Baum et al., 2010). SEM = simultaneous
equations modeling; AIC = Akaike information criterion; BIC = Bayesian information criterion; RMSA = root mean square average.

to the national drug policy. This can be attributed to the spe- concepts proposed by both RAT (Cohen & Felson, 1979) and
cific sociocultural environment of the Czech Republic, RATGD (Osgood et al., 1996), the sociocultural specifics
which is characterized by a high level of tolerance toward can also be viewed in conjunction with the structural changes
substance use (Csémy et al., 2012). With reference to the in the social and economic organization of Czech society that



14

SAGE Open

took place during the transitional periods of 1990s and early
2000s. The cultural specifics can reinforce the effects of
structural changes and contribute to an increase in both the
opportunities and prevalence of substance use among
adolescents.

Although there has been a considerable decrease in the
analyzed cannabis indicators in recent years (Figure 1;
Kazmér et al., 2017), the relative position of Czechia among
other ESPAD countries did not significantly change.
Nevertheless, from a critical research perspective, one could
also question whether the recent decline in perceived canna-
bis availability (2011 vs. 2007, Figure 1) reflected a real
decrease in the availability of the substance or whether the
rate from 2011 was instead confounded by a relatively lower
level of cannabis use among adolescent respondents sur-
veyed during that period. If the latter is true, what is the
effect of one variable on another? And how should public
health professionals interpret such results? We focused on
such questions in the last step of the analysis (the SEM
model).

Regarding the Czech regional level, the perception of
cannabis availability was significantly related to the popula-
tion size of the locality. Similarly, Czech adolescents from
the capital city (i.e., those from the most urbanized areas)
were at a higher risk of frequent cannabis use than those who
came from sparsely populated localities. At the same time,
the higher level of perceived availability was found to medi-
ate sociogeographic inequalities in cannabis use.

The link between a locality’s degree of urbanization and
higher availability of drugs resulting in a higher prevalence
of adolescent substance use in these areas can be explained
by social-interactional and institutional mechanisms
(Sampson et al., 2002) differentiated between urban and
rural spaces. The effects of lowering informal social control
on adolescent behavior (Sampson & Groves, 1989), com-
bined with higher anonymity and possibly stronger influence
of city peer culture (Donnermeyer, 1992; Wilson &
Donnermeyer, 2006), can lead to increasing opportunities for
both the prosocial and deviant behavior of adolescents living
in these areas. We apply this explanation to the Czech
regional contexts, particularly on adolescents living in the
Capital City of Prague.

Regarding the relationship between urbanization and the
prevalence of adolescent risk behavior, however, it should be
noted that although drug use is often seen especially as an
urban problem (Cronk & Sarvela, 1997), the empirical
research evidence on urban—rural differences in adolescent
cannabis use in the last decades suggests that this is a rather
more complex issue.

In the United States, the differences in cannabis use
between urban and rural adolescents began diminishing dur-
ing the 1980s, becoming nonsignificant in the 1990s (Cronk
& Sarvela, 1997; Donnermeyer, 1992; Van Gundy, 2006).
Similar results were obtained in the United Kingdom (Miller
& Plant, 1999). Evidence from Central European countries,

however, shows significant differences between urban and
rural adolescents. Some previous studies on risk behavior
among Czech adolescents found that cannabis use was higher
in the Capital City of Prague; that is, in the most urbanized
areas of the country (Kazmér et al., 2014; Spilkova et al.,
2015). In Slovakia, Pitel et al. (2011) also showed that the
prevalence of adolescent substance use including cannabis
was higher in highly urbanized areas, particularly among
girls. Similar conclusions were found also in studies in
Bosnia and Herzegovina (Licanin etal.,, 2002) and in
Switzerland (Schmid, 2001). It thus seems that urban—rural
differences in adolescent cannabis use are more pronounced
in the context of Central European populations. At the same
time, it can be expected that these differences will diminish
in the future, following the example set by other Western
societies (the United Kingdom and the United States).

Contrary to the population size of a locality, the environ-
mental disadvantage, as measured by the locality’s unem-
ployment rate, was unrelated to either perceived availability
or adolescent frequent cannabis use, after adjusting for
sociodemographic confounders. Previous studies examining
the effects of spatially concentrated disadvantages on adoles-
cent cannabis use yield conflicting empirical results
(Karriker-Jaffe, 2011; Snedker et al., 2009; Tucker et al.,
2013). The recent review, which was conducted only on rig-
orous multilevel studies (Karriker-Jaffe, 2011), hypothesized
that these findings might indicate that factors of spatially
concentrated disadvantage might have a differentiated effect
on adolescent cannabis use as contrasted to adult substance
use. This might be in terms of both (a) the different popula-
tions exposed (adolescents vs. adults) and (b) the type of psy-
choactive substance used (e.g., cannabis vs. alcohol). Either
way, results of our study did not support the significance of
the spatially concentrated disadvantage on cannabis use
among the Czech adolescent population and thus expand the
mixed literature on this topic.

Apart from sociogeographic inequalities, other important
risk factors can be attributed to the individual-level, sociode-
mographic characteristics of Czech adolescents. Type of
school attended and gender were strong predictors of fre-
quent cannabis use. These factors were the subject of several
previous Czech studies (Chomynova et al., 2014; Csémy
et al., 2009; Csémy et al., 2006; Kazmér et al., 2014).

The gender inequalities in adolescent cannabis consump-
tion are arguably related to differentiated attitudes toward
health-related behaviors. Although in Czechia in recent
times, the prevalence of the adolescent experimental use of
cannabis between genders has gradually converged (Kazmér
et al., 2017), in the case of frequent (and possibly risky) can-
nabis use, the gender-specific attitudes probably still play an
important role (Dahl & Sandberg, 2015; Warner et al., 1999).
Similar gender-specific patterns in the frequent cannabis use
among adolescents were documented in other studies as well
(in Slovakia by Pitel et al., 2013; in the United States by
Chen, Martins, Strain, Mojtabai, & Storr, 2018; Johnson



Kazmeér et al.

I5

et al., 2015; among European adolescents by ter Bogt et al.,
2014).

Regarding the perceived availability, our analysis showed
that the higher levels among boys were mediated by higher
rates of frequent use of the substance. Hence, it is plausible
that among boys, higher perceived availability was rather
resulting from more frequent socializing among other canna-
bis-using peers (Chen et al., 2018; Dahl & Sandberg, 2015;
Kazmeér, 2018). The higher perceived availability, in turn,
provides more opportunities for active cannabis consump-
tion and can contribute to higher rates of frequent use among
boys as well (the reciprocal relationship as presented by the
SEM model).

Along with gender, school attendance is an important fac-
tor to adolescent health behavior. On one hand, in Czech
society, the type of school attended may serve as a proxy of
the socioeconomic status of the teenager’s family. Private
schools and excellent grammar schools bring a certain pres-
tige to the student, while vocational training schools may
relate to certain disadvantages and a lower socioeconomic
status. On the other hand, there is also considerable evidence
that adolescent cannabis use is associated with low educa-
tional attainment and even school dropout (Dewey, 1999;
Fergusson, Horwood, & Beautrais, 2003). Research evidence
from longitudinal studies suggests that both socioeconomic
background and cognitive impairment caused by an early
and frequent onset of cannabis use contribute to differences
in cannabis use reported by young adults at different educa-
tional levels (Fergusson et al., 2003; Lynskey & Hall, 2000;
McCaffrey, Pacula, Han, & Ellickson, 2010; Silins et al.,
2014). Although it is still not well known whether frequent
cannabis use is a cause or a consequence of poor schooling
outcomes—or whether both outcomes instead reflect com-
mon risk factors—our results are congruent with findings
that an early inclination to cannabis is higher in students with
lower educational aspirations.

At the same time, and similarly to the case of gender, the
higher levels of perceived cannabis availability among ado-
lescents from educationally less demanding schools were
found to be mediated by higher rates of frequent cannabis
use. Thus, the higher availability among these students was
found to be fairly implicit and probably result from more
frequent contacts with other cannabis-using peer groups as
well.

Regarding the effect of age, the results of analyses showed
that although there was only a 2-year variation in age of
respondents (15.0-16.9), the level of perceived availability
was significantly correlated to this age difference. This is in
line with the growing importance of peer effects during ado-
lescence, as young people spend more time in new and
broader social contexts (Tucker et al., 2013). However, this
does not necessarily mean that during the 2 years, the preva-
lence of frequent cannabis consumption increases rapidly. It
rather points to the significance of intensifying socializing
with peers and/or other individuals close to an adolescent,

which may, implicitly, increase opportunities for substance
use and deviance.

Our results from the advanced SEM approach provided
new insights into the relationship between the cannabis indi-
cators at the individual level as well (Tables 4 and 5, Figure
3). In research, the nonrecursive SEM analysis is typically
used to estimate the direct effect of one dependent variable
on another in the situations, when a reverse relationship
between two or more variables is assumed (e.g., in econo-
metrics, when estimating the effect of demand on supply and
vice versa). As opposed to the longitudinal data analysis, the
SEM approach is particularly suitable for an analysis of
cross-sectional data (i.e., when information on the temporal
ordering of the variables is unavailable; Felson & Bohrnstedt,
1979). The applicability of the SEM analysis, however, pre-
sumes that the identification problem of such an SEM model
is solved.

The identification of the SEM can be achieved by using
an appropriate instrumental variable(s) for the two depen-
dent variables. To obtain an unbiased estimate of the direct
effect of the first dependent variable, controlled for the
reverse effect of the second one, the instrumental variable
must not be directly correlated with the second dependent
variable included in the SEM model (Berry, 1984). In the
case of our SEM analysis, the specification of hypotheses
and the identification of dependent variables via instrumen-
tal variables referred to preliminary results obtained in the
prior multilevel regression models.

Although the “true value” of substance availability within
the given environment is rather unobserved (latent), the sub-
jective assessment of the phenomena is considered to be a
valid indicator of this latent construct (Einstein, 1981;
Johnston et al., 2016; Piontek etal., 2012; Smart, 1977,
1980; ter Bogt et al., 2014; ter Bogt et al., 2006). This con-
sideration was also reinforced by our SEM analysis, showing
that the effect of perceived cannabis availability on the indi-
vidual frequency of cannabis use was found to be signifi-
cantly higher than the effect of cannabis use on perceived
availability in the reverse direction (standardized regression
weights: 0.90 vs. 0.48). In terms of our SEM model, higher
availability leads to higher levels of cannabis use, while can-
nabis use, in turn, elevates perceived subjective availability
(i.e., adolescents who frequently use cannabis probably have
more knowledge of how and where to obtain the substance
than those who do not frequently use it). In our model, per-
ceived availability was predicted by population size (as a
proxy for rather “distal” environmental factors) and the age
of adolescents, whereas cannabis use was related more to
gender and the type of school attended (i.e., rather individ-
ual-level “proximal” factors). As far as the authors know, this
is the first study that attempts to estimate the relative effect
of perceived substance availability on adolescent substance
use and compare it in the opposite direction. In a similar
vein, although differences in cannabis use between the gen-
ders and various types of school attended are well
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documented in the research literature, the mediation of the
link between perceived availability and these (sociodemo-
graphic) factors via active consumption of the substance is
rather new.

Strengths and Limitations

For the study, data from a large international survey with uni-
fied methodology were used, which had been validated sev-
eral times in the past. At the same time, an integrative
multilevel perspective on the phenomena from a country-
specific context was employed. The multilevel analysis was
facilitated by detailed, spatially referenced data with a repre-
sentative share of all administrative regions of the country.
However, the most significant limitations that should be
mentioned include the following: (a) the data were self-
reported which can result in certain response bias related to
memory and/or social desirability factors and (b) the survey
was school-targeted, and possible selection bias resulting
from school absenteeism should be also taken into account.
Regarding the sociogeographic factors analyzed in the study,
future research should focus on a wider range of variables,
including both objective and subjective measures of the
localities” social and economic environment. At the same
time, a longitudinal study design could help revalidate
empirical results on the mutual relationship between the can-
nabis indicators obtained from the cross-sectional SEM
model. Similar studies on adolescents coming from other
European countries would be beneficial as well.

Conclusion

Over the long term, Czech adolescents report both the highest
rates of perceived cannabis availability and frequent cannabis
use in Europe. The significant effects of higher perceived
availability on the frequency of cannabis use were found at
the national, regional, and individual levels. In Czechia, sig-
nificant sociogeographic inequalities in both perceived avail-
ability and frequent cannabis use were identified. Controlling
for sociodemographic confounders, the level of perceived
availability increased with population size of locality (i.e.,
degree of urbanization). Similarly, the highest prevalence of
frequent cannabis use was found among adolescents from the
Capital City of Prague. Higher levels of perceived availability
mediated sociogeographic inequalities in adolescent cannabis
use. At the individual level, perceived availability was found
to be a more pronounced factor for cannabis use than the
effect of cannabis use on its perceived availability in the
opposite direction. Thus, if a high availability leads to higher
levels of adolescent cannabis consumption, then creating both
socially and spatially targeted interventions could, alongside
other preventive measures, help reduce health-related risks
associated with the early substance misuse, especially among
adolescents coming from the most urbanized areas of the
country (Capital City of Prague).
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Notes

1. Respondents answering “Don’t know” (12.3% of the sample)
were randomly redistributed among other levels with prob-
abilities following the same statistical distribution as that of
data initially evaluated with Levels 1 to 5 only. Hence, the
statistical results of analyses congruent with the “Missing
Completely at Random (MCAR)” approach are presented in
this article.

Another approach might assume that those answering “Don’t
know” considered cannabis rather as “neither easy nor difficult”
to obtain; thus, restructuring of the ordinal sequence of responses
on perceived availability with the “Neither/nor” option located
between “Fairly easy” and “Fairly difficult” is also possible. We
would like to emphasize that both approaches were considered
within the statistical analysis and yield equivalent results in all
models conducted in Steps 2 and 3. However, to preserve the
presentational clarity of rather complex statistical outputs, in this
article, we limit this to those obtained through the first approach.

2. In the research literature, there are several definitions of fre-
quent cannabis use among adolescents, and none have gained
a standardized merit. The cutoff score of “6 or more times” in
the last 12 months is in line with the recent Czech study by
Kazmér et al. (2014). An analogous measure (5 or more times
in the past year) was used in the study by Caldeira et al. (2008)
to select adolescents considered to be “at-risk” of having can-
nabis use disorders and other cannabis-related problems. The
longitudinal study by Perkonigg etal. (2008) also demon-
strated the significance of the measure as a predictor of regular
use of cannabis from adolescence into young adulthood. In
a similar vein, the EMCDDA (2008) states that in research-
ing adolescent cannabis use, last year’s prevalence is a more
appropriate measure for frequent (and potentially risky) can-
nabis use compared to the prevalence in last month, as among
adolescent respondents aged 15-16 years, last month’s preva-
lence can be identical with the first cannabis experience of
one’s lifetime (Hibell & Andersson, 2008). Nevertheless, we
would like to state that within our study, sensitivity analysis on
the results of the sociogeographic inequalities in cannabis use
with the different coding scheme of “frequent use” was con-
ducted as well (more specifically, the coding schemes of “at
least once in the last 12 months,” “3 or more times in the last
12 months”—as well as “10 or more times” and “20 or more
times” in the last 12 months—were applied to examine the
possible sensitivity). However, the sensitivity analysis yielded
results that were analogous to those presented in this article.
Hence, statistical results on the sociogeographic inequalities in
the prevalence of frequent cannabis use, as presented in Step 2,
were found not to be a matter of the coding scheme.

3. In the case of cannabis use in Models B/ and B2, only two-
level data structure was applied (see Table 3). This was due to
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the fact that a higher prevalence of frequent cannabis use was
identified only within the largest city of the Czech Republic:
the Capital City of Prague. To preserve the statistical signifi-
cance of parameter estimates identified within the regression
analysis, a more parsimonious two-level approach was applied
here (students nested within schools), that is, controlling for
the specific school context only. To advocate this approach,
we note that the explicit interest in “the effect of the capital
city” on the prevalence of adolescent cannabis use results in an
unnecessary need to control for the “Prague-specific context,”
as this context alone is the subject tested by the Models B/ and
B2.

4. Specifically, the one-level SEM was meant to maintain the
statistical efficiency for identifying the cannabis indicators as
dependent variables via both population size of locality (com-
mon log) and type of school attended. It was found that the
SEM model with a complex (three-level) multilevel structure
would remove a significant portion of variability of the two
instrumental variables, which would otherwise be used for
efficient identification of cannabis indicators. Therefore, more
parsimonious one-level SEM was applied in Step 3. The one-
level SEM might be problematic, if one would “suspect” that,
within a complex three-level model structure, and the effects
of either population size of locality or type of school attended
were found to be nonsignificant predictors of the two respec-
tive cannabis indicators. However, as presented by multilevel
regression models conducted in Step 2 of the analyses, this
was not the case in our study.

5. Elementary schools are part of compulsory education in
Czechia, which lasts for 9 school years. Entrance to secondary
school is one of the first crucial moments for the future career
orientation of the adolescent. In elementary schools, students
are, however, still mixed in this respect. Therefore, regarding
the third hypothesis, it is not meaningful to include elementary
schools in an ordinal sequence with other types of school.

6. In Czechia, the more educationally demanding schools are
typically more prevalent in larger cities, a factor related to
their selective nature. It is also typical that the genders are not
equally represented among secondary students; a higher pro-
portion of boys can be found in vocational training schools
and a higher percentage of girls is found in the other types of
schools. In regards to covariance between the age and gen-
der of adolescent respondents, boys were identified as slightly
older than girls with an age difference of 0.04 years—approxi-
mately circa 2 weeks.

7. This approach is analogous to the so-called seemingly unre-
lated regressions analysis. The significance of the covariance
in error terms was explicitly tested before the SEM analysis
and yield highly significant results—minimum value of dis-
crepancy between saturated model and model with Cov(el,
€2) = 0: (1) = 15.6, p < .001.

8. The adjustment for individual frequent cannabis use was con-
ducted to control for potentially “confounding” responses on
perceived availability by frequent user(s) surveyed in a given
locality.

Although there is some computational difference between
Models A2 and A3, they present congruent results on the socio-
geographic inequalities in the dependent variable, although
from two distinctive analytical approaches. While in Model A2

the presence of a possible confounder (frequent cannabis use)
is controlled statistically by its inclusion among other inde-
pendent variables, in Model A3 it is controlled explicitly by
removing students from the dataset whose responses on the
dependent variable were considered as being “confounded”
(cannabis users in the last 12 months).

9. Figure 2 provides the sociogeographical inequalities in the
two cannabis indicators with respect to seven population-size-
categories of the Czech localities. The categories are identical
to those presented in the initial cross-tabulation of the cannabis
indicators in Table 1. In Czechia, the categories are standardly
applied in the sociogeographic research of a phenomenon and
its population-size-related inequalities. Localities in the first
category (less than 5,000 inhabitants) are typically rural areas.
Increasing the categories, localities acquire on a higher degree
of urbanization. In 2011, the population of the Capital City of
Prague was 1.2 million.
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Significance for public health

Substance use during the period of adolescence is one of the most signifi-
cant priorities of the public health agenda. The study provides with a unique
20-year time series of data on adolescent alcohol use since the establish-
ment of the Czech Republic in the early 1990s. Detailed analysis stratified by
genders and specific age-groups of adolescents is conducted. The analysis
confirmed significant changes in adolescent alcohol use. After a long period
of continuous increase, which was present particularly among girls, a sharp
drop across genders and all age-groups was recorded. The drop is in contrast
with a steady and continuous decline recorded in most of the countries of
Western Europe and North America. The specific factors and institutional
settings present in Czechia are discussed.

Abstract

Background: For an efficient planning of public health policy,
the regular monitoring over health-related behaviors among vul-
nerable population groups is necessary. The aim of this study is to
examine the temporal trends in alcohol use among the Czech ado-
lescent population.

Design and methods: Data from the Health Behaviour in School-
aged Children (HBSC) project conducted in Czechia from 1994 to
2014 were used. Adolescent alcohol use was assessed via two indi-
cators: i) weekly alcohol use (beer, wine, and/or spirit),
ii) repeated lifetime drunkenness (having been drunk on two or more
occasions in life). Trends in alcohol use were modelled separately for
boys and girls. Binary logistic regression was conducted with survey
period as an independent predictor of the alcohol indicator.

Results: There were significant changes in adolescent alcohol
use since 1994. Between 1994 and 2010, there was a gradual
upward in the prevalence. However, in the recent period of 2014,
an unprecedented drop in alcohol use was recorded.

Conclusions: Despite the significant drop in the prevalence of
alcohol use among the Czech youth in recent years, alcohol drink-
ing in adolescence remains an important challenge for the national
health policy. Further research will show whether these changes in
adolescent health-related behavior are of a temporary or a perma-
nent nature.

Introduction

Alcohol is the most widely used psychoactive substance in the
developed world, responsible for a significant portion of avoidable
morbidity and mortality in Europe, as well as for social inequali-
ties in health in general.'* Adverse health effects of alcohol use
include a higher risk for emergence of a range of chronic diseases,
including diseases of the digestive system, cardiovascular and
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cerebrovascular diseases, several sites of cancer, mental and
behavioral disorders, and external causes of morbidity and mortal-
ity. The acute alcohol-related risks comprise alcohol poisoning,
fatigue, reduced immunity and proneness to infectious diseases,
unintended injuries, as well as aggressive behavior and victimiza-
tion. As documented by the international research conducted by
WHO, in the European Union, alcohol consumption is the third
most important risk factor for ill health and premature death.*

Alcohol-related risks are of a cumulative nature. The lower the
age of initiation with alcohol use, and the higher the overall vol-
ume consumed within an individual’s lifespan, the higher the risks
of alcohol-induced ill health, as well as risks of transition from
a regular drinking patterns into harmful alcohol use and possible
dependence at a later age. Given this cumulativeness and specific
vulnerability of an adolescent population to alcohol use, both reg-
ular monitoring of underage drinking and implementation of pre-
ventative measures are of the most significant priorities of public
health policy in European countries.

Among the Czech adult population, alcohol consumption is
high with a relatively steady trend since the establishment of the
Czech Republic in the early 1990s.2° As the young generation
adopts norms, values and attitudes — including health-related pat-
terns of behavior — not only from their parents, but also from the
society as a whole,® the importance of monitoring the prevalence
of alcohol use among Czech adolescents should be highlighted
even more.

There are several approaches to measure substance use preva-
lence in a specific study group. The approaches range from objec-
tive measures of alcohol biomarkers, conducted by an expertized
staff and examined in a controlled study environment, to self-
reported measurements, relying on participants’ memory, self-
reflexion and willingness to answer truthfully. The latter approach
is typically applied in large-sample surveys, where the objective
measurement would be costly or complicated to obtain. Due to the
specific status of the adolescent population, and relative ease of
self-reported measurement acquisition, the latter approach is
favored in adolescent substance use prevalence surveys, applied
within large-sample school-targeted research designs worldwide;
e.g. in studies like Monitoring the Future in the United States,’
ESPAD in Europe,® ASSAD in Australia,” etc. Despite its self-
reported nature, the approach is considered as a good indicator of
adolescent risk behaviors, including measurement of adolescent
alcohol use.!0-12

Since the early 2000s, a continuous decline in alcohol use
among adolescents from the Western European and Scandinavian
countries was recorded.®!314 Similar trends were documented in
the US,”!15 Canada!® and Australia,®!”7 as well. However, the wide-
spread decrease was not equally present in all countries of the
Central and Eastern Europe.'# In Czechia, a continuous increase in
adolescent alcohol use between 1995 and 2011 was documented,
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with no signs for decline.'® This increasing trend was apparent par-
ticularly among the Czech adolescent girls.!?

Surprisingly, the results of the recent international European
School Survey Project on Alcohol and Other Drugs (ESPAD), con-
ducted with European adolescents in 2015, pointed to the signifi-
cant general decrease in both alcohol and tobacco use also among
the adolescents from the Central and Eastern European countries,
including Czechia.®2% For example, the prevalence of last month
alcohol intoxication among the adolescent Czechs unexpectedly
dropped from 21.3% on 14.7% , the last month binge drinking
(5 or more drinks of alcohol during one occasion) from 54.0% on
41.9%.'8 Those new trends in adolescent substance use took a sig-
nificant interest of the Czech public health professionals, which led
to an intensive scientific debate on the topic.?!

Given the unexpected changes in the prevalence of substance
use among adolescent Czechs documented by the recent ESPAD
project, in this study, we aim to analyze the temporal trends based
on the data provided by another survey aimed at adolescent popu-
lation — the Health Behaviour in School-aged Children. The data
cover time period overlapping with the one provided by the
ESPAD. As alcohol use is generally more prevalent among older
adolescents, the analyses are conducted separately for both differ-
ent age groups and genders. This brings a deeper insight into the
phenomenon, as compared to that provided by the ESPAD, where
only one age-specific group is available.

To large extent, the results of both the ESPAD and HBSC stud-
ies are congruent. After a long period of continuous and steady
increase in alcohol use, a significant drop among the adolescent
Czechs was confirmed. The drop was apparent across both genders
and all the age groups, pointing to the significant changes in
health-related behaviors among the contemporary Czech youth.

Design and methods

Nationally representative data from the series of cross-section-
al surveys, conducted in the Czech Republic, focusing on adoles-
cent health conditions were applied, surveyed within the interna-
tional project of Health Behaviour in School-aged Children
(HBSC). Since the Czech Republic has been participant of the
HBSC consortium since 1994, all the data available until the recent
HBSC survey in 2014 were used.

As regards the level of alcohol use, two sets of questions were
available within the Czech HBSC dataset, fully comparable
between the survey periods. The first set of questions asked on the
frequency of use of three types of alcoholic beverages — beer, wine,
and spirits. The questions were formulated as follows: “A¢ present,
how often do you drink anything alcoholic, such as beer, wine or
spirits?” with answer categories “1 = never”, “2 = rarely”, “3 =
every month”, “4 = every week”, and “5 = every day”. From this
set of questions, we derived a dichotomized variable as a first indi-
cator of adolescent alcohol use called “weekly alcohol use”, where
1 = use of any alcoholic beverage weekly or daily, 0 = otherwise.
The second question was about the frequency of lifetime drunken-
ness: “Have you ever had so much alcohol that you were really
drunk?” The answers regarding being drunk two times or more
often were coded as cases of repeated lifetime drunkenness. To
simplify, this indicator is in the text referred briefly as “repeated
drunkenness”.

Both sets of questions were asked to 11-, 13- and 15-year old
student respondents. Questions were collected through self-com-
pletion questionnaires, together with a range of other health-related
indicators, administered in the classroom. In all HBSC surveys,
student’s participation was voluntary. Therefore, no special
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approval or parental permission was required for the study.

The analysis was conducted in several steps. In the first step,
gender- and age-specific prevalence estimates of alcohol use with
the corresponding 95% confidence intervals were calculated for
both sets of questions (weekly alcohol use; repeated drunkenness).
These were calculated for each survey period between 1994 and
2014. In order to visually assess the temporal trends in adolescent
alcohol use, prevalence estimates for the both sets of questions
were plotted to graphs separately for boys and girls.

The graphs revealed two substantial characteristics of trends in
alcohol use, important for the next step of analyses: a) there was an
increasing trend in both alcohol indicators between 1994 and 2010;
b) however, in 2014, a significant drop was recorded.

In the last step of analyses, we were interested in both a) to make
some generalizations of temporal trends of adolescent alcohol use,
and b) to test for statistical significance of trends through the regres-
sion modelling approach. As the graphical visualization of data
revealed a significant breakthrough between 2010 and 2014, we
decided to split the regression analysis into separate models for two
consecutive time periods: 1994-2010 and 2010-2014. Hence, we
conducted a series of logistic regression models with a survey period
as a predictor of two respective alcohol indicators used in the study
(weekly alcohol use; repeated drunkenness).

The regression models were defined as follows:
A) Model for 1994-2010:
Log [/(1- )] = Constant + *(Period), Period € {0, 4, 8, 12, 16};

B) Model for 2010-2014:
Log [n/(1- m)] = Constant + B*(Period 2014), Period 2014 €
{No=0, Yes=1}

where 7 states for the prevalence (%) of adolescent alcohol users,
resp. student drunkenness. In model A, Period is a number of years
since the first HBSC survey in 1994. In model B, Period 2014 is
a binary variable testing for decline in alcohol consumption
between 2010 and 2014.

We stated that questions on alcohol were asked to 11-, 13- and
15-year-old respondents. However, as the level of alcohol use was
very low among the 11-year olds, we decided to conduct both
graphical assessment and regression analyses only among 13- and
15-year-old students, and to keep prevalence rates computed for
the 11-year olds only for illustrative purposes.

Results

Table 1 provides with the description of the dataset compiled
from the last six HBSC surveys conducted in the Czech Republic
from 1994 to 2014. Data are presented separately by the gender
and age of respondents. Number of participants varied between
3585 in 1994 and 5055 in 2014, with a proportional share of boys
and girls, as well as all three age groups (the 11-, 13- and 15-year
olds) surveyed in each HBSC study. Summing up through all the
six HBSC survey periods, the total sample size used in our study
was 26589 student respondents (13021 boys and 13568 girls).

Table 2 summarizes age- and gender-specific prevalence esti-
mates of adolescent alcohol use from 1994 to 2014, computed for
two indicators — weekly alcohol use and repeated drunkenness.
Comparing the prevalence rates between age groups it is apparent,
how the proportion of students consuming alcohol increases with
their age. For example, in 2010, 6.2% of the 11-year-old Czechs
declared weekly alcohol use. However, among the 13-year olds,
the proportion was 2.5-times higher (15.9%) and among the 15-
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year olds it was almost 6-times (36.4%) higher. Regarding the
repeated drunkenness in 2010, differences between age groups
were pronounced even more (2.9% among the 11-year olds, 15.3%
among the 13-year olds, and 43.0% among the 15-year olds).

Comparing prevalence estimates between the genders, boys
had generally higher rates of alcohol use than girls in both indica-
tors during the whole period 1994-2014. However, these inequali-
ties were more pronounced at the beginning of the study period.
Later, the relative differences between genders gradually reduced
with rather converging prevalence rates in both alcohol indicators.
For example, the proportion of 15-year-old students declaring
weekly alcohol use was twofold higher among boys than girls in
1994 (38.3% vs. 18.5%). In 2010, this relative difference reduced
on 1.4 (42.2% vs. 30.8%).

In the next step of analysis, temporal trends in alcohol use were
plotted to graphs. Figures 1 and 2 show temporal changes in both
alcohol indicators among 13- and 15-year-old students during
1994 and 2014, separately by gender. The corresponding 95% con-
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fidence intervals of prevalence estimates are also plotted.

From both Figures 1 and 2 it is apparent that adolescent alco-
hol use had been gradually increasing by the year 2010, particular-
ly among girls. For example, among 15-year-old students, the
prevalence of repeated drunkenness between 1994 and 2010
increased twice among girls (from 19.2% to 39.6%) and 1.3-times
among boys (from 35.5% to 46.4%). However, in 2014 there was
a significant drop in alcohol use, recorded by both alcohol indica-
tors used in the analysis. This was present among both boys and
girls and all the age groups surveyed within the HBSC project. For
example, the prevalence of weekly alcohol use among 15-year olds
decreased by index 0.37 among girls (from 30.8% in 2010 to
11.3% in 2014) and by index of 0.45 among boys (from 42.2% in
2010 to 18.8% in 2014).

Finally, temporal trends in alcohol use were tested by logistic
regression models. The binary indicators of both weekly alcohol
use and repeated drunkenness were used as dependent variables;
the HBSC period was used as an independent predictor of the bina-

Table 1. Sample structure for the study, by gender, age and period, Czech Republic, HBSC data 1994-2014.

Boys 11y.o. 539 586 826 765 719 738
13 y.0. 644 646 780 804 669 818
15y.0. 606 607 806 842 47 852
Total boys 1789 1839 2412 2411 2135 2408
Girls 11y.o. 555 598 865 744 707 836
13y.0. 646 644 881 797 787 903
15y.0. 595 622 854 823 775 908
Total girls 1796 1864 2600 2364 2269 2647
Total 11yo. 1094 1184 1691 1509 1426 1574
13y.o. 1290 1290 1661 1601 1456 1721
15y.0. 1201 1229 1660 1665 1522 1760
Total sample size 3585 3703 5012 4775 4404 5055

Table 2. Adolescent alcohol use prevalence estimates (%), by gender, age and period, Czech Republic, HBSC (1994-2014).

Boys 11 yo. 12.2 15.2 10.2 9.8 8.1 3.3
13y.0. 175 16.4 23.1 16.8 182 75
15y.0. 38.3 320 40.1 38.2 422 18.8
Girls 11 yo. 6.8 75 43 38 4.2 2.9
13 y.0. 7.9 9.3 93 119 14.0 3.1
15 y.0. 18.5 19.1 29.5 26.5 30.8 113
Total 11y.o0. 9.5 113 72 6.8 6.2 3.0
13 y.0. 12.7 12.9 158 144 15.9 5.2
15 yo. 285 25.5 34.6 324 364 14.9
Boys 11y.0. 5.0 6.1 2.7 2.7 4.6 2.0
13 y.0. 13.1 144 119 12.9 16.6 7.0
15y.0. 35.5 36.5 3.5 36.5 464 316
Girls 11y.0. 3.1 2.0 0.9 0.8 12 0.6
13 y.o. 7.0 6.4 6.3 10.3 142 49
15 yo. 19.2 22.5 29.0 30.5 39.6 28.6
Total 11y.o0. 40 41 1.8 18 29 1.3
13 yo. 10.0 10.4 8.9 11.6 153 59
15 y.0. 274 294 33.1 33.5 43.0 30.1
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ry indicator. The regression models were split into two consecutive
time-periods (1994-2010 and 2010-2014), and conducted separate-
ly for 13- and 15-year-old students — both for total prevalence and
gender-specific trends. The results are presented in Tables 3 and 4.

The results of regression analyses generally confirmed previ-
ous findings from Figures 1 and 2. The prevalence of alcohol use
among adolescents experienced significant changes in the Czech
Republic during the period 1994-2014. At first, there was a gradual
increase from 1994 to 2010, which was more pronounced among
girls. However, there was a significant drop in this respect between
years 2010 and 2014. This decline was significant across both gen-
ders and age groups surveyed in the study.
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Discussion and Conclusions

The results of the study lead to a discussion in at least three
interrelated aspects. First, it is essential to reflect the significant
changes in temporal trends of alcohol use among the Czech ado-
lescent population. The results of our analysis revealed a signifi-
cant increasing trend of both adolescent weekly alcohol use and
repeated drunkenness from 1994 to 2010, which was followed by
a steep decrease in 2014, as compared to the previous HBSC round
conducted in 2010.

The results of our study confirm the significant changes in ado-
lescent alcohol use provided by the recent ESPAD study. Studies
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Figure 1. Trends in weekly alcohol use (%, 95% CI), by age and
gender, Czech Republic, HBSC (1994-2014).

Figure 2. Trends in repeated lifetime drunkenness (%, 95% CI),
by age and gender, Czech Republic, HBSC (1994-2014).

Table 3. Binary logistic regression, by gender and age. Dependent variable — weekly alcohol use (Yes = 1; No = 0), Czech Republic,

HBSC (1994-2014).

Boys 13 yo. Time period 0.00 (0.008) 0.785 2014 -1.02 (0.167) <0.001
Constant -1.50 (0.078) <0.001 Constant -1.50 (0.100) <0.001
15y.0. Time period 0.01 (0.006) 0.018 2014 -1.15 (0.115) <0.001
Constant -0.60 (0.064) <0.001 Constant -0.32 (0.074) <0.001
Girls 13 yo. Time period 0.04 (0.010) <0.001 2014 -1.62 (0.218) <0.001
Constant -2.49 (0.107) <0.001 Constant -1.82 (0.103) <0.001
15 y.0. Time period 0.04 (0.007) <0.001 2014 -1.25 (0.130) <0.001
Constant -1.44 (0.076) <0.001 Constant -0.81 (0.078) <0.001
Total 13 yo. Time period 0.02 (0.006) 0.009 2014 -1.25 (0.130) <0.001
Constant -1.91 (0.062) <0.001 Constant -1.66 (0.072) <0.001
15 yo. Time period 0.03 (0.005) <0.001 2014 -1.18 (0.085) <0.001
Constant -0.98 (0.048) <0.001 Constant -0.56 (0.053) <0.001
aTime period is a continuous variable representing number of years since the baseline period 1994. "Reference year = 2010.
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conducted on the Czech ESPAD data revealed both the continuous
increasing trend in adolescent last month binge drinking and alco-
hol intoxication, for the period of 1995-2011, and a sharp decline
recorded in 2015 compared to 2011.18 Similarly to our study, the
prior increase in alcohol use was more pronounced among girls,
which led to converging the levels between genders.!® The subse-
quent drop in adolescent alcohol use during 2011 and 2015 was
reported proportionally among both boys and girls.!$19

The general downward trend in adolescent alcohol use was
documented also in other European countries,?0 as well as among
adolescents from the US,” Canada!#1¢ or Australia.” Compared to
the Czech Republic, the downward trend was not steep but gradual
and long-term. Therefore, the case of the Czech adolescents seems
to be rather specific and there is a need for closer discussion on the
phenomena.

The second aspect is to discuss the factors that might to con-
tribute to recent decline in alcohol use. The explanation lies in
a rather complex mixture of several factors. In this respect, it is
important to note that from 2010 no political measures have been
introduced in the Czech Republic that would alter the availability
of alcohol. Nor did any massive campaign take place that could
significantly affect the attitudes of young people towards alcohol
use. In a similar vein, there were no major public health interven-
tions in substance use prevention, which could possibly outweigh
the practice common in previous years.?!

Specific explanation for the recent decline in alcohol use con-
cerns the changing preferences of leisure activities among the con-
temporary Czech youth.?? Easy access to the Internet, and increas-
ing availability of computers, tablets or smartphones leads to the
situation, when young people spend hours on digital technologies.
As documented by both the HBSC and ESPAD data, there was
a gradual increase in total time spent on computer and use of
e-media among adolescents across the European countries in the
last decade, including Czechia.232* At the same time, these activi-
ties are more frequent during weekends and linked to leisure pref-
erences and new lifestyle patterns of the contemporary youth.

The recent study by Chomynova and K4zmér?? (in review)
provides empirical evidence of the changing preferences of leisure
among the adolescent Czechs, particularly with respect to the sig-
nificantly lowered frequency of going out with friends and peers
during out-of-school time. Interestingly, the lowered frequency
explained major part of recent decline in adolescent alcohol use
(51-99% of declines in the prevalence of alcohol intoxication and
binge drinking between periods of 2011 and 2015), which is prob-

Ppress

ably also related to the spread of new digital technologies.
However, while the total time “spent in a virtual space” among the
Czech youth is growing, authors of this study are of the opinion
that it would be yet premature to talk about replacing one form of
risk behavior (alcohol use) with another (excessive use of digital
technologies). Furthermore, it turns out that the unprecedented
changes do not concern only alcohol but also the use of other sub-
stances, e.g. adolescent tobacco smoking and marijuana use.!8-25:26
In this regard, results of both HBSC and ESPAD yielded congruent
findings and confirmed the general decrease of substance use
among Czech adolescents in the recent periods. For example, the
current smoking prevalence rates among 15-year-old students,
derived from the recent Czech HBSC surveys, dropped from
25.0% in 2010 to 13.3% in 2014, proportionally in both genders.?’
The last month prevalence of tobacco smoking dropped from
42.3% in 2011 to 29.9% in 2015 (the Czech ESPAD surveys).!$
Similarly, the prevalence of lifetime marijuana use among 15-year-
old respondents, as reported by the HBSC, declined from 30.5% in
2010 to 23.1% in 2014, as reported by the ESPAD from 42.3% in
2011 to 36.8% in 2015 (in the ESPAD, the prevalence of marijuana
use and/or hashish together).!$2¢ Since the use of one type of
a substance is usually correlated to the use of other substance(s),?’
these findings point to rather general decrease of adolescent sub-
stance use. At the same time, these findings are concordant to the
above-mentioned hypothesis on ongoing changes in leisure time
preferences among the contemporary Czech youth, resulting in an
overall decrease of substance use in this specific population group.

From the cross-European perspective, in Scandinavian coun-
tries, where a continuous decline in adolescent alcohol use since
early 2000s was documented, broader social and political factors
linked to an efficient policy measures are considered as possible
underlying causes, including lower availability of alcohol bever-
ages, better parental supervision over the children leisure activi-
ties, and the reduced opportunities for alcohol drinking, when
young people go out for fun.?82° Worldwide, socio-cultural factors
and possible generational shift in health-related norms are dis-
cussed, as well.!730 However, regarding the Czech adolescents, we
consider these eventual factors rather secondary.

The third aspect is the narrowing gap in alcohol use between
adolescent boys and girls. The phenomenon was discussed on the
example of several developed countries of Europe and North
America by the study of Kuntsche et al.,3! applying the HBSC data
from 1998 to 2006. The authors conclude that shrinking of gender
inequalities in health-related behaviors is part of a more general

Table 4. Binary logistic regression, by gender and age. Dependent variable — repeated lifetime drunkenness (Yes = 1; No = 0), Czech

Republic, HBSC (1994-2014).

Boys 13y.0. Time period 0.01 (0.009) 0.191 2014 -0.97 (0.173) <0.001
Constant -1.94 (0.090) <0.001 Constant -1.61 (0.105) <0.001

15y.0. Time period 0.02 (0.006) <0.001 2014 -0.63 (0.104) <0.001

Constant -0.67 (0.065) <0.001 Constant -0.15 (0.073) 0.048

Girls 13 y.o. Time period 0.06 (0.011) <0.001 2014 -1.17 (0.186) <0.001
Constant -2.88 (0.123) <0.001 Constant -1.80 (0.103) <0.001

15y.0. Time period 0.06 (0.007) <0.001 2014 -0.49 (0.104) <0.001

Constant -1.45 (0.075) <0.001 Constant -0.42 (0.074) <0.001

Total 13y.0. Time period 0.03 (0.007) <0.001 2014 -1.06 (0.126) <0.001
Constant -2.33 (0.072) <0.001 Constant -1.71 (0.073) <0.001

15y.0. Time period 0.04 (0.005) <0.001 2014 -0.56 (0.074) <0.001

Constant -1.03 (0.048) <0.001 Constant -0.28 (0.052) <0.001

aTime period is a continuous variable representing number of years since the baseline period 1994. PReference year = 2010
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long-term process of convergence of gender-defined social roles.

Finally, it is important to assess the changing patterns of alco-
hol use among the adolescent Czechs, as compared to other coun-
tries participated in the HBSC study. Although the substantial
decline recorded in 2014 is a positive trend for the national health
policy, adolescent Czechs still remain above the HBSC average in
both alcohol indicators. Compared to the Czech Republic, for the
age of 15, the 2014 prevalence rates of weekly alcohol use across
all HBSC countries was 9% for girls and 16% for boys, and rates
of the repeated lifetime drunkenness were 20%, and 24% respec-
tively.3? Moreover, the adolescent Czechs have higher rates in both
indicators compared to their immediate neighbors, i.e. adolescents
from Germany, Poland, Slovakia and Austria. Therefore, the recent
decline in adolescent alcohol use is not a reason for satisfaction.
On the contrary, it is necessary to critically assess the national drug
policy and look for more effective measures aimed at reducing
alcohol consumption among the vulnerable groups of the Czech
society.
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Abstract

Background: Leisure-time activities and socializing with peers are associated with substance use
behaviour among adolescents. Recently, significant declines in adolescent alcohol use were
observed, but little research has been devoted to explain the ongoing changes.

Aims: The aim of the paper was to analyze to what extent the changes in unorganized leisure time
activities, especially declines in out-of-school socializing with peers, affected the recent changes in
adolescent alcohol use in the Czech Republic.

Sample and Methods: Samples of 15-16-year-old adolescents, surveyed in 2011 (N;1=3,710) and 2015
(N2=2,738) waves of the European School Survey Project on Alcohol and Other Drugs (ESPAD), were
analysed. Structural equation model was constructed to test the mediating effect of changes in the
frequency of going out with friends on observed decline in adolescent binge drinking and alcohol
intoxication.To account for possible gender-specific effects, the analysis was carried out separately
for boys and girls.

Results: Results of the mediation analysis showed that the decline in frequency of going out with
friends explained a major part of the decline in alcohol use between 2011 and 2015. The mediating
effect was confirmed in both binge drinking and alcohol intoxication, and was more pronounced
among girls (65.4%-99.6%) compared to boys (51.1%—62.7%).

Conclusion: Recent declines in unorganized socializing with peers in leisure time have significantly
affected the levels of alcohol consumption in Czech adolescents. However, the substitution of face-
to-face peer socializing by digital media activitites may bring new health-related risks for adolescent
behaviour.

Keywords: adolescents — alcohol use — leisure time — mediation analysis — ESPAD



Introduction

In recent years, the levels of alcohol use among adolescents have started to decline in Europe. As
suggested by data from the European School Survey Project on Alcohol and Other Drugs (ESPAD),
targeting 15-16 year-old European students, there has been an overall decline in both lifetime and
current alcohol use, and to a certain extent in binge drinking as well. This decline was observed after
a peak in mid-2000°s in majority of European regions (The ESPAD Group, 2016), including Central and
Eastern European countries (Kraus et al., 2018). These new trends described by the ESPAD study are
in line with findings observed in other studies carried out among European youth as well, such as
cross-national Health Behaviour in School-Aged Children (Inchley et al., 2016), and studies from
different cultural context, such as Monitoring the Future Study, focusing on adolescents from the US
(Johnston et al., 2018).

In the Czech Republic, a traditionally high-level alcohol consumption country (World Health
Organization, 2018), the changes in adolescent alcohol use were observed only in the period
between 2011 and 2015. After a period of continuous increase in the levels of adolescent alcohol
consumption between 1995 and 2011 (KaZmér and Orlikovda, 2017), the prevalence of last month
alcohol use among 15-16 year-olds dropped from 79% to 68.5%, binge drinking of 5 or more glasses
of alcohol in the past month from 54% to 41.9%, and frequent binge drinking from 21.2% to 12.1%;
thus reaching levels far bellow those observed at the beginning of the study in mid-1990's
(Chomynova et al., 2016). Similar declines in adolescent alcohol consumption were confirmed by
recent data surveyed within the Czech HBSC study as well (KdZmér and Csémy, 2019).

Since decades, available research has focused on predictors of adolescent substance use in terms of
risk and protective factors, targeting at multiple factors operating at the individual, family, school,
community, or societal levels (Jessor, 1991, Brooks et al., 2012, Patrick and Schulenberg, 2014, Petit
et al., 2013, Aura et al., 2016, Petraitis et al., 1995). These include peer culture and norms, parental
monitoring, and control over adolescent leisure time operating at rather micro-societal level,
compared to legislative and institutional settings, socio-cultural factors and common attitudes
towards health-related behaviour operating at rather macro-societal level. The explanation of the
mechanisms working through these predictors, as well as their multilevel structure, present frequent
research topics based on theoretical concepts included in e.g. peer-cluster theory (Oetting and
Beauvais, 1987), theory of planned behaviour (Ajzen, 1985, Ajzen and Driver, 1992), social-learning
theories (Akers, 1977, Krohn et al., 1982), or social-control theory (Elliott et al., 1985, Elliott et al.,
1989).

Only little research has been devoted so far to explain the recent declines in adolescent alcohol use
in terms of temporal changes in the risk and protective factors (Batthacharya, 2016, Bendtsen et al.,
2014, Gilligan et al., 2012, Pennay et al., 2015, Pennay et al., 2018, Raitasalo et al., 2018). These
studies focused on effects of several factors operating at both micro and macro-societal levels,
widely questioned in professional and public discussions, such as: (i) implementation of more
restrictive alcohol policies, (ii) rise of availability of new technologies, including online gaming and
Social Media, (iii) decreasing social acceptance of alcohol consumption associated with a greater
awareness of alcohol-related harms, (iv) improvement of adolescents well-being and satisfaction
with life, (v) increasing levels of parent monitoring and control, and (vi) decreasing affordability of
alcohol for adolescents due to higher prices of alcoholic beverages. However, the authors concluded



that none of the hypotheses alone could fully explain the declines in alcohol use. In a recent
qualitative study among adolescents, Torrénen et al. (2019) stressed the impact of social
mechanisms on declining alcohol use, such as changing cultural position of drinking, lower peer
pressure and more time available for competing activities.

As documented by the ESPAD survey, the sudden and unexpected decline in adolescent alcohol use
occurred in Czechia in line with significant changes in preferred leisure time activities among
adolescents as well (Chomynova et al., 2016). In this respect, earlier studies on adolescents’ leisure
have proved the association of the preferred leisure activities with adolescent risk behaviour
(Caldwell and Baldwin, 2003, Mahoney and Stattin, 2000, Sharp et al., 2011), including substance use
(Lee and Vandell, 2015, Medrut, 2015), aggressive behaviour, and delinquency (Svensson and
Oberwittler, 2010). All these studies emphasized the role of social context, in which the leisure
activities take place, as the key factors of initiation and development of risk behaviour.

As regards context, leisure activities can be further distinguished into the organized, or professional
adult-guided activities, and unorganized, or spontaneous (mostly “street”) activities (Zeijl, 2011). The
organized activities are considered to decrease risks of adolescents” involvement in substance use
(Badura et al., 2017, Badura et al., 2018). On the other hand, unorganized hanging out with friends
was found to be associated with higher prevalence of alcohol use (Caldwell and Darling, 1999, Koutra
et al., 2012, Llorens et al., 2011, Tomcikova et al., 2013, Spilkov3a, 2015, Finlay et al., 2012), as well as
use of other substances (Kokkevi et al., 2007, Kuntsche et al., 2009). These findings support the
concepts outlined by routine activity theory (Osgood et al., 1996) stating that in the presence of
(deviant) peers, and absence of authorities that may provide a form of social control, individuals are
more prone to engage in risk behaviours if they lack structured (i.e. organized) activities providing
them with time available for the risk behaviour.

In the Czech Republic, significant changes in preferred leisure activities have recently been observed
especially with regard to the frequency of going out with friends in evenings (for discos, bars and
parties), and frequency of going around with friends to shopping centres, streets, and parks. These,
rather unorganized activities, experienced an unexpected drop between 2011 and 2015 (e.g.
the percentage of adolescents frequently going out with their friends in the evenings at least once a
week decreased to less than half from 35.4% to 16.5%). On the other hand, the involvement of
adolescents in organized leisure activities (e.g. active sport and exercising activities, hobbies like
playing instruments, singing or drawing on regular basis) have remained stable over the last two
decades (Chomynova et al., 2016).

Given both the observed changes in unorganized leisure activities and the lack of research focusing
on explanations of the current declines in adolescent alcohol use, we aim to examine in this paper to
what extent the decline in unorganized leisure time spent with peers affected the recent changes in
adolescent alcohol use in Czechia. The results of our analyzes should help to understand the
complexity of the processes standing behind the steep decline, particularly with respect to changes
concerning adolescent lifestyle and preferred modes of leisure time.



Data and Methods

Sample

Large-sample data collected within the frame of the European School Survey Project on Alcohol and
Other Drugs (ESPAD) were used in this study. The ESPAD is an international cross-sectional
guestionnaire survey focusing on substance use among nationally representative samples of 15-16-
year old students in 35 European countries (The ESPAD Group, 2016).

In the Czech Republic, a stratified random sample of schools was carried out to ensure for
representativeness of elementary and secondary schools in all of the 14 regions of the country. In
each school, one class was randomly selected to participate in the survey. For purposes of this paper,
two ESPAD datasets from recent 2011 and 2015 collection waves were used. In 2011, a total of
10,052 self-completed questionnaires were collected in 364 schools, out of them 3,710 students
aged 15-16 years were analysed. In 2015, a total of 6,707 questionnaires were collected in 209
schools, providing a sample of 2,738 students aged 15-16 years (Chomynova et al., 2016). The data
collection of both recent ESPAD waves was administered by the Czech National Monitoring Centre
for Drugs and Addiction.

Measures
Dependent variables
In the analysis, a set of four indicators on adolescent alcohol consumption was examined:

i) binge drinking in the past month (DV1);

ii) alcohol intoxication in the past month (DV2);
iii) alcohol intoxication in the last year (DV3);
iv) alcohol intoxication in lifetime (DV4).

Binge drinking was defined as having five or more glasses of standard alcoholic beverages (beer,
wine, pre-mixed drinks or spirits) on one occasion in the last 30 days. The self-reported responses
were measured on 6-point Lickert scale (ranging from ‘None’ to ‘Ten and more times’).

Alcohol intoxication was defined as an occurrence of negative consequences from drinking alcohol,
such as staggered walking, not being able to speak properly, throwing up, or not remembering what
happened, questioned separately in lifetime, last 12 months and last 30 days. The responses were
measured on 7-point scale (ranging from ‘None’ to ‘Fourty and more times’).

The entire Lickert scale entered the analysis, i.e. the full information provided by adolescent
responsdents was retained. The same definifitions of alcohol indicators and response scales were
used in both ESPAD waves in 2011 and 2015. Hence, the full comparability of the data between
ESPAD waves was retained as well.

Mediating variables

Changes in unorganized socializing with peers were hypothesized as a mediator of recent declines in
adolescent alcohol use. The unorganized socializing with peers was defined for the purposes of the
analysis as going out with friends in the evenings and going around with friends for fun:

i) ’How often (if any) do you go out in the evening (to a disco, cafe, party, etc.)?’ further on
referred to as Leisure 1;



ii) ’How often (if any) do you go around with friends to shopping centres, streets, parks — just for
fun?’ further on referred to as Leisure 2.

The self-reported responses were provided on 5-point Lickert scale: ‘Never’ — ‘A few times a year’ —
‘Once or twice a month’ — ‘At least once a week’ — ‘Almost every day’. Similarly to the alcohol
indicators described above, the mediating variables entered analysis on the entire Lickert scales, with
the same definition in 2011 and 2015.

Independent and controlling variables

The key independent variable, which mediation we focused on, was the effect of survey year (2011
vs. 2015) on alcohol-use indicators; i.e. the between-survey decline in adolescent alcohol
consumption. It was treated as a binary variable with 2011 being the reference.

Age was explicitly controlled via selection of respondents reaching 16 years in the year of the ESPAD
data collection. To account for possible gender-specific factors related to adolescent alcohol use, the
analysis was carried out separately for boys and girls.

Ethical considerations

The ESPAD study is an international cross-sectional questionnaire survey in school settings, the
emphasis is placed on anonymity and voluntary participation. No ethical committee approval was
required in the Czech Republic in 2011 and 2015 as it was already the fifth and sixth wave of data
collection within this international project, respectively. The participating respondents were aged
over 15 years, thus parental consent for students’ participation was not required. The researchers
followed all relevant legislation in the Czech Republic with regard to personal data protection, i.e. no
personal data identifying individual students were collected. Students returned the questionnaires in
provided envelopes, and only aggregated results are presented here, to guarantee the anonymity of
the respondents.

Data analysis

Prior to the analysis, the 2011 and 2015 Czech ESPAD data on adolescent alcohol use and selected
variables were merged into one master dataset. On the merged dataset, the structural equation
model (SEM) was constructed in Stata 15 statistical module (StataCorp, 2017). The model was
conducted to test for the following hypotheses:

i) frequency of unorganized socializing with peers significantly predicts the level of
adolescent alcohol use;

ii) changes in the frequency of socializing with peers mediate recent declines in adolescent
alcohol use;

iii) differences between genders exist in both the alcohol use level and the preffered leisure
time activities, thus the mediating effect on decline in alcohol use is different among
boys and girls.

The definition of the SEM model used for mediation analysis is presented in Figure 1. It was
conducted step-by-step on all of the four alcohol-use indicators (dependent variables).

The changes in socializing with peers were measured by the two above-mentioned indicators of the
frequency of going out with friends. To account for unobserved relationship between the mediating
variables, covariance between error terms was imposed on their residuals. This covariance turned
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out to be highly significant [Chi-square (df) >300 (1); p <0.001] and it substantially improved the
overall model fit.

Insert Figure 1 about here

Testing of the SEM started with parameter estimates allowed to vary freely across genders.
Subsequently, parameter constraints were imposed to test for gender-specific differences in
regression weights of the SEM paths. The Chi-square score tests for group-invariance (StataCorp,
2017) and goodness-of-fit statistics (Chi-square discrepancy, RMSEA, CFl) were used to assess the fit
of each model with particular restrictions.

The gender-specific regression weights turned out to be statistically redundant in the case of path
from ‘Leisure 2’ to ‘Alcohol’. Therefore, the more parsimonious SEM model was retained for the final
report of the statistical results.

Parameter estimation method and missing values

In the master dataset, the percentage of missing responses was generally very low, ranging between
0.17% (11 misssings on gender) and 2.09% (135 missing values on past month alcohol intoxication).
To account for possible selection bias in parameter estimates resulting from the missing responses,
first, maximum likelihood with missing-values estimation method was applied on the SEM models.
The results were subsequently compared with those obtained via asymptotically distribution-free
(ADF) method (StataCorp, 2017). As the results were equivalent, and the ADF method is considered
more appropriate for statistical inference based on Lickert-scaled data (Browne, 1984), the ADF
parameter estimates were reported. In order to obtain robust standard errors corrected for within-
school clustering in the surveyed variables, bootstrap procedure with 50 replications was applied as
well.

Results

In Table 1, descriptive statistics of variables used for mediation analysis are presented. The statistical
distribution is evaluated on non-missing data of the master dataset, which comprised responses from
6,448 Czech adolescents surveyed in 2011 and 2015.

Insert Table 1 about here

Table 2 provides pairwise correlations between the SEM input variables, reported separately for boys
and girls. Correlations estimated among boys are presented in lower diagonal of the matrix, upper
diagonal presents correlations among girls. The gender-specific mean scores and SD’s of the Lickert-
scaled variables are reported as well.



Among both genders, negative correlations between ‘Survey year’ and the four alcohol-use variables
(DV1-DV4) indicate significant decline in adolescent alcohol use during 2011 and 2015 (all the
correlations are significant at p < 0.001). In a similar vein, the negative correlation coefficients of
‘Survey year’ with both ‘Leisurel’ and ‘Leisure 2’ point to a substantial decline in an unorganized
hanging out with peers between 2011 and 2015. The positive correlations of the two leisure-
variables with alcohol-use, ranging from 0.117 to 0.469 among boys, and from 0.120 to 0.427 among
girls, indicate a strong relationship to adolescent alcohol use as well.

Insert Table 2 about here

Table 3 provides results from the mediation analysis, conducted consecutively on alcohol-use
indicators from DV1 through DV4. The parameter estimates and goodness-of-fit statistics were
derived from the two-group SEM model stratified by genders. The estimated percentage of the
mediated decline in alcohol use during 2011 and 2015 is presented as well (the ratio of the indirect
effect of the ‘Survey year 2015’ to its total effect).

Insert Table 3 about here

The SEM analysis confirmed significant mediation of recent decline in alcohol use through changes in
the frequency of unorganized socializing with peers (the significance of estimated indirect effects in
Table 3; p < 0.001). The frequency of going out with friends in leisure time significantly predicted
adolescent involvement with alcohol. However, the frequency of such an unorganized hanging out
with peers declined substantially between 2011 and 2015 as well. These changes accounted for a
major portion of the recent declines in adolescent alcohol use.

Among boys, these changes accounted for 51.1%—-62.7%, depending on alcohol indicator entering the
SEM. Hence, among boys, partial mediation was confirmed. Among girls, the mediation was more
pronounced — accounting for 65.4%-99.6% depending on the alcohol indicator analysed. Given the
non-significance of parameter estimates of direct paths from ‘Survey year 2015’ to ‘Alcohol-use’
among girls (p > 0.05), rather full mediation was corroborated among them; particularly with respect
to the last year alcohol intoxication (DV2): Beta (SE) = 0.00 (0.04); p = 0.987.

Comparing the standardized regression coefficients in Table 3, the effect of unorganized socializing
with peers on alcohol use was more pronounced in the case of ‘Leisure 1’ indicator (going out in the
evenings to a party, disco and/or bars) as compared to ‘Leisure 2’ (going out with friends just for fun
to parks, streets, and/or shopping centres). Similarly, decline in the frequency of unorganized
socializing between 2011 and 2015 was more pronounced in ‘Leisure 1’ compared to ‘Leisure 2’, as
depicted by the standardized coefficients in Table 3.



Discussion

In this paper we aimed to analyze to what extent the changes in unorganized leisure time activities,
especially declines in the frequency of going out with friends, affected the recent changes in
adolescent alcohol use in Czechia. Results of the mediation analysis showed that decline in frequency
of unorganized socializing with peers explained a major part of the declines. The mediating effect
was confirmed in all the four alcohol indicators surveyed in the ESPAD study. With respect to gender,
the mediating effect was more pronounced among girls (65.4%—99.6%) compared to boys (51.1%—
62.7%).

The results are in line with the above cited research showing that adolescent frequent involment in
going out for parties and fun increases the risk of alcohol intoxication. Nevertheless, the more
important finding of our study includes the fact that the significant decline in this risk factor
accounted for major changes in adolescent alcohol use. In a similar study by Raitasalo et al. (2018),
conducted among Finnish adolescents, temporal changes in unorganized going out with friends
explained considerably less of the decline than our study (about 25-27%). Their study concluded that
changes in the perceived availability of alcohol had the strongest explanatory power in explaining
declines in adolescent alcohol use.

Apart from the changes in the frequency of unorganized socializing with friends, one could also
discuss whether the decline in alcohol use among the Czech adolescents could be explained by
temporal changes in other substance-use related factors. In some European countries, especially
Scandinavian ones, the declines in adolescent alcohol use have been discussed in the context of more
restrictive alcohol policies (Raitasalo et al., 2018, Gilligan et al., 2012, Bendtsen et al., 2014). In the
Czech Republic, however, no political measures have been introduced in the last decade that could
have a significant impact on the availability of alcohol. Similarly, no massmedia prevention campaigns
took place nor major public health interventions were implemented that might have changed the
attitudes of young people towards alcohol (Hnilicova et al., 2017, Mravcik et al., 2017).

As regards possible effect of other risk factors, several studies argued that normative nature of
alcohol consumption among peer groups is a strong psychosocial predictor of both adolescent
alcohol use and alcohol intoxication (Fletcher et al., 1995, Thorlindsson and Bernburg, 2006,
Goldberg-Looney et al., 2016, Llorens et al., 2011). Similarly, research focusing on the combined
influence of peer pressure and leisure boredom proved its significance on adolescent risk behaviours
(Wegner and Flisher, 2009, Hendricks et al., 2015, Sharp et al., 2011); as adolescents who lack new
experience, interests and/or impulses in their leisure time are more likely to engage in substance use.
In fact, leisure boredom may be seen as a predictor of frequent hanging around with peers in an
unorganized way, as the most widely reported explanation for boredom and substance-related
experiments by adolescents is that “there was nothing else to do” (Caldwell et al., 2017, Weybright
et al., 2015). Unfortunately, neither questions on substance use among peers, nor scales on leisure
boredom were included in the Czech ESPAD study. However, we would like to emphasize that there
were no major changes in the support and financial investment into extracurrilcular leisure time
activities in the Czech Republic in the last decade (MSMT CR, 2019). Therefore, we consider the
eventual effect of these factors to the recent decline in adolescent alcohol use as rather implausible.



Unlike the unorganized leisure activities, the organized ones are considered to have a protective
effect on adolescents” involvement in risk behaviours, mostly due to supervision of adults (Sharmin
et al,, 2017, Yap et al., 2017, Ryan et al., 2010). As already mentioned above, no significant changes
in adolescent involvement in organized forms of leisure-time activities (active sport, exercise, regular
hobbies, etc.) took place in recent decades in the Czech Republic, as shown by the results of the
previous Czech ESPAD studies. In a similar vein, the level of parental monitoring also did not
significantly change between 2011 and 2015 (Chomynova et al., 2016), and thus it cannot explain the
recent changes in alcohol use among the Czech youth either.

In the context of recent changes in leisure-time preferencies, it should be noted that these have been
accompanied by a gradual increase in frequent Internet use in the last decade, now showing a vast
majority of the Czech adolescents being online daily (Sigmundova et al., 2017, Spilkova et al., 2017).
In 2015, 87% of the Czech 15-16 year-olds reported being daily users of Internet, with 41.5% of
students reported being online daily for 4 hours or more (Chomynova et al., 2016). Although some
effect of changes in the frequency of use of ICT resulting in declines in going out with friends in the
leisure time might be plausible for an explanation of the recent decline in adolescent alcohol use, the
Czech ESPAD study did not provide data on time spent online in 2011. Thus, in this respect, it is not
possible to evaluate the effect of eventual increase of ICT between the survey data collection years.
Nevertheless, even though the widespread use of the Internet and smartphones can sometimes be
referred to as a potential explanation of the changes in alcohol consumption among adolescents,
earlier studies showed that the declines in alcohol use in some countries started already before the
widespread of the Internet (Twenge and Park, 2017), hence, suggesting that this theory alone is not
enough to explain the ongoing changes.

Limitations and Conclusions

As ESPAD is a cross-sectional school survey, several methodological limitation should be noted for
this study, including i) possible selection bias resulting from surveying only the youth that was
present at school on the day of the data collection; ii) not reaching students in special schools or with
special education needs, nor children living in institutional settings; iii) the self-reporting design of
the ESPAD questionnaire, which might possibly bias the data on adolescent alcohol use.

Results presented here are limited to the population of Czech adolescents. Further analyses should
be carried out to analyse temporal trends in leisure-time activities in countries experiencing similar
declines in adolescent alcohol use. Such analyses would show whether the level of alcohol use
among youth was primarily driven by factors similar to those in the Czech Republic, or whether it was
rather influenced by other factors operating at macro level (e.g. institutional changes, alcohol policy
measures, changing alcohol-related attitudes through new social norms and/or generational shift in
health-related behaviours).

In our paper, we tried to estimate the sole effect of declines in frequent going out with friends in
leisure time on changes in adolescent alcohol use, and showed that decline in unorganized socializing
with peers explained major part of the declines in alcohol use. Future research may focus on the
gender differences observed and their underlying factors, taking into account more universal
changes in adolescent lifestyles ongoing in line with the widespread use of the Internet as well. The
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focus on increasing time spend on ICT could also be beneficial in the sense that substitution of face-
to-face contacts by socializing online may bring new risks for the future health of adolescent
population.
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Figure 1. Definition of the structural model used for mediation analysis, by gender
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Table 1. Descriptive statistics of the dataset and variables used in analysis, adolescents aged
15-16 years, N = 6,448 observations, Czechia, ESPAD 2011 and 2015

Variable (‘;A;;dl?/lde:\/r?) Min-Max
Survey year

2011 57.5%

2015 42.5% 1
Gender

Boys 47.7% 0

Girls 52.3% 1
Age 16.0(0.3) 15.5-16.4
Lifetime alcohol intoxication 2.1(1.4) 1-7
Alcohol intoxication in the past year 1.7 (1.0) 1-7
Alcohol intoxication in the past 30 days 1.2 (0.6) 1-7
Binge drinking in the past 30 days 2.0(1.3) 1-6
Going out with friends in evenings (for a disco, cafe, party) 2.7(1.1) 1-5
Going around with friends for fun to shopping centers, streets, and/or parks 3.7 (1.1) 1-5
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Table 2. Pairwise correlations between variables used in the analysis, by gender

Girls (n2 = 3,367)

Gender / Variable Q) 2) 3 @ G © 7 Mean (SD)

| (1) Lifetime alcohol intoxication [DV 1] 1 0.837 0.498 0.517 0.427 0.236 -0.131 1.99 (1.20)

g (2) Alcohol intoxication in the past year [DV 2] 0.876 1 0.581 0.479 0.386 0.227 -0.088 1.61 (0.90)

on | (3) Alcohol intoxication in the past 30 days [DV 3] 0.603 0.687 1 0.412 0.248 0.120 -0.084 1.19 (0.53)

L; (4) Binge drinking in the past 30 days [DV 4] 0.547 0.511 0.409 1 0.43 0231  -0.125 | 1.86(1.23)

| (5) Going out with friends in evenings [Leisure 1] 0.458 0.417 0.273 0.469 1 0.355 -0.220 2.74 (1.02)

§ (6) Going around with friends for fun [Leisure 2] 0.233 0.199 0.117 0.212 0.357 1 -0.106 3.88 (0.98)

(7) Survey year (2011 =0; 2015 =1) -0.198 -0.157 -0.102 -0.175 -0.242 -0.043 1 0.43 (0.50)
2.28 1.82 1.29 2.23 2.71 3.50 0.42

Mean (SD) (1.49)  (1.14) (0.68) (1.44)  (1.10)  (1.18)  (0.49) | N=9437
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Table 3. Mediation of recent decline in adolescent alcohol consumption (2011 vs. 2015) via
socializing with peers in leisure time, ADF method, Czechia, ESPAD (2011, 2015)

Alcohol use indicators (DV1 - DV2)

Lifetime alcohol intoxication

(DV1) Last year alcohol intox.(DV2)

Endogen.var. « Exogen. var.

Gender

. p- Std + P- Std
Coef. (SE)" e  coef. | CP€F BN \lie  Coef.

Leisure 1 — Survey year Boys | -0.54 (0.05) <0.001 -0.24 |-0.54(0.03) <0.001 -0.24

2015 Girls | -0.45 (0.05) <0.001 -0.22 -0.45 (0.05) <0.001 -0.22
Leisure 2 — Survey year Boys | -0.10 (0.05) 0.041 -0.04 | -0.10(0.04) 0.012 -0.04
2015 Girls | -0.21 (0.04) <0.001 -0.11 -0.21 (0.05) <0.001 -0.11
Alcohol — Leisure 1 Boys | 0.54(0.02) <0.001 0.40 0.38 (0.02) <0.001 0.37
indicator Girls | 0.45(0.02) <0.001 0.39 0.31(0.02) <0.001 0.36

— Leisure 2 [*] Boys | 0.11(0.01) <0.001 0.09 0.08 (0.01) <0.001 0.08
Girls | 0.11(0.01) <0.001 0.09 0.08 (0.01) <0.001 0.09
— Survey year Boys | -0.29 (0.05) <0.001 -0.10 | -0.15(0.04) 0.001 -0.06

2015 Girls | -0.08 (0.05) 0.088 -0.03 | 0.00(0.04) 0.987 0.00
Covariance (el, e2)
e.Leisure 1 > e.Leisure 2 Boys | 0.44(0.03) <0.001 . 0.44 (0.03) <0.001
Girls | 0.33(0.02) <0.001 . 0.33(0.02) <0.001
Mediation of the effect of 'Survey year 2015' on 'Alcohol-use indicator'
Mediated indirect effect Boys | -0.31(0.03) <0.001 -0.10 |-0.22(0.02) <0.001 -0.09
Girls | -0.23(0.03) <0.001 -0.09 |-0.16(0.02) <0.001 -0.09
Total effect Boys | -0.60 (0.06) <0.001 -0.20 | -0.36(0.05) <0.001 -0.16
Girls | -0.31(0.05) <0.001 -0.13 |-0.16(0.04) <0.001 -0.09
Indirect effect / Total effect [%] Boys 51.1% 59.4%
Girls 73.1% 99.6%
Goodness of fit statistics
Chi-square (df), p-Value 0.096 (1), p=0.756 2.082 (1), p=0.149
RMSEA (90% Cl) 0.000 (0.000-0.032) 0.019 (0.000-0.055)
Comparative fit index 1.000 0.999
Number of observations 6,344 6,252

Notes:

Leisure 1 = Going out with friends in evenings (for a disco, cafe, party)

Leisure 2 = Going around with friends for fun to shopping centers, streets, and/or parks
[*] identifies parameter estimates constrained to be equal across groups.

* boostrapped standard errors, number of replications = 50.
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Table 3 cont.

Alcohol use indicators (DV3 - DV4)

g Last month alcohol intox. Binge drinking (DV4)
Endogen.var. <«  Exogen. var. < (DV3)

© . p- Std. . p- Std.
Coef. (SE) Value Coef. Coef. (SE) Value Coef.
Leisure 1 — Survey year Boys | -0.55(0.04) <0.001 -0.25 | -0.55(0.04) <0.001 -0.25
2015 Girls | -0.45 (0.04) <0.001 -0.22 -0.45 (0.04) <0.001 -0.22
Leisure 2 — Survey year Boys | -0.10 (0.06) 0.063 -0.04 | -0.11(0.04) 0.012 -0.05
2015 Girls | -0.22 (0.04) <0.001 -0.11 -0.21 (0.04) <0.001 -0.11
Alcohol — Leisure 1 Boys | 0.16(0.02) <0.001 0.25 0.56 (0.03) <0.001 0.43
indicator Girls | 0.12(0.01) <0.001  0.23 | 0.48(0.02) <0.001  0.40

— Leisure 2 [*] Boys | 0.02 (0.01) 0.108 0.03 0.09 (0.02) <0.001 0.07
Girls | 0.02 (0.01) 0.108 0.03 0.09 (0.02) <0.001 0.07
— Survey year Boys | -0.05(0.03) 0.038 -0.04 | -0.19(0.05) <0.001 -0.07

2015 Girls | -0.03(0.02) 0.157 -0.03 | -0.07(0.04) 0.067 -0.03
Covariance (el, e2)
e.Leisure 1 — e.Leisure 2 Boys | 0.45(0.03) <0.001 . 0.45(0.02) <0.001
Girls | 0.33(0.02) <0.001 . 0.33(0.02) <0.001
Mediation of the effect of 'Survey year 2015' on 'Alcohol-use indicator'
Mediated indirect effect Boys | -0.09 (0.01) <0.001 -0.06 |-0.31(0.03) <0.001 -0.11
Girls | -0.06 (0.01) <0.001 -0.05 |-0.24(0.03) <0.001 -0.10
Total effect Boys | -0.14 (0.03) <0.001 -0.10 |-0.51(0.06) <0.001 -0.17
Girls | -0.09 (0.02) <0.001 -0.08 |-0.31(0.05) <0.001 -0.12
Indirect effect / Total effect [%] Boys 62.7% 62.0%
Girls 65.4% 76.1%
Goodness of fit statistics
Chi-square (df), p-Value 0.081 (1), p=0.776 2.039 (1), p=0.153
RMSEA (90% Cl) 0.000 (0.000-0.031) 0.018 (0.000-0.055)
Comparative fit index 1.000 0.999
Number of observations 6,247 6,353

Notes:

Leisure 1 = Going out with friends in evenings (for a disco, cafe, party)

Leisure 2 = Going around with friends for fun to shopping centers, streets, and/or parks
[*] identifies parameter estimates constrained to be equal across groups.

* boostrapped standard errors, number of replications = 50.
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