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Abstract: The paper focuses on the association between Bulgarian adolescents” health risk behaviours
(cigarette smoking, vaping, alcohol use and drunkenness) and biopsychosocial factors at individual
and interpersonal levels, using data from the pre-pandemic and the pandemic periods, i.e. Health
Behaviour in School-aged Children (HBSC) study (2018) and the study of adolescent health and
well-being in the context of the COVID-19 pandemic (2022/2023). Logistic regression models reveal a
positive association with age in both periods, decreasing gender difference in smoking, presistant
effect of family structure, strengthened effect of the material status of the family and a differenciating
effect of ethnicity at the end of the pandemic. Family support is positively asociated with substance
(mis)use in both periods. At the end of the pandemic generalized anxiety is positively associated
with substance (mis)use, loneliness has a negative association with drunkenness, and limited social
interaction and vaping are in a positive relationship. The experience of COVID-19 infection in the
family is associated with higher risk of smoking, while treatment in hospital for COVID-19 of the ado-
lescent or a family member is associated with a higher risk of vaping and drunkenness. Interactions
with COVID-19 experience and psychosocial variables reveal a divergence in health risk behaviours,
including also engagement in substance (mis)use. Effective interventions, targeting the identified risk
factors and risk groups, are needed for promotion of healthy lifestyles among adolescents.

Keywords: cigarette smoking; e-cigarette smoking; alcohol consumption; drunkenness; COVID-19;
adolescents; family; mental health; limited social interaction; Bulgaria

1. Introduction

The global health crisis caused by the COVID-19 pandemic affected all spheres of
society and changed the traditional arrangements in which young people develop their
personalities and social behaviours. The COVID-19 pandemic posited multiple challenges
on young people’s relationships with family and peers, schooling practices, leisure activities,
inclusion and participation in the social community and social networks. The adverse
socioeconomic effect of the pandemic and the increasing poverty, remote schooling, and
social isolation from peers and friends had multiple implications associated with (mental)
health risks.

The biopsychosocial model [1] and the social-ecological model [2] are theoretical
frameworks providing explanation of the interdependence between the outlined effects of
the pandemic on societal systems and social practices and adolescent health behaviours
and mental health. These theoretical models emphasise the role of social factors in the
development and maintenance of health and disease. The social-ecological model focuses
on the interaction of individual (e.g., gender, age, ethnicity), interpersonal (e.g., relation-
ships with family and friends), community (e.g., schools, neighbourhoods) and societal
factors (e.g., social norms, policies, legislation) and their association with health behaviours
and mental health. The biopsychosocial model highlights the interaction of biological
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(e.g., virus, infection, severe disease), psychological (e.g., psychological stress, emotional
experiences, behavioural responses during the pandemic) and social factors.

Bulgaria is among the countries that were strongly affected by the COVID-19 pandemic
and its socioeconomic implications. High excess mortality was caused by insufficient
testing, delayed lockdown measures, low capacity of the healthcare system to handle
the cases requiring hospitalisation, exceptionally low vaccination rates and prevailing
public mistrust in the effectiveness of the governmental measures aiming to curb the
pandemic [3,4]. In Bulgaria, the first major epidemic wave was recorded at the end of 2020,
followed by two waves in 2021 and another one in early 2022 [5]. Analyses of mortality
show that Bulgaria lost 19,004 lives during its first major COVID-19 wave in 2020. After
the next two consecutive waves up to the end of March 2022, this number increased to
68,569 [5], p. 6. After March 2022, the number of recorded COVID-19 cases decreased
and the restrictions relaxed. Some of the relaxation measures included reopening of the
schools and restoration of in-person learning. Increasing poverty and social inequalities and
the limited access to educational resources, healthcare and social services of families and
children evolved in parallel with the structural difficulties to curb the health crisis. Young
people’s social interactions through outdoor activities such as sports, hobbies and meetings
with friends were challenged by the imposed measures of social isolation and the digital
shift [4,6]. The prolonged time spent online for studies and leisure and the remarkable
increase in social media use had a controversial effect on young people’s (mental) health.
On the one hand, digitalisation helped children and adolescents to continue their studies
and educational activities and partly compensated social isolation due to restricted physical
contacts [7]. On the other hand, the excessive use of social media and the prolonged
screening time augmented the risks related to cyberbullying, access to materials with
violent and sexual content, and participation in life-threatening games that can cause
self-harm or disinformation [8]. In many cases, the increased time spent online worsened
young people’s mental health by increasing the sense of social isolation, depression and
anxiety, and loss of real-time social experiences, skills, and habits [9]. Studies also reveal
that a ‘shadow” pandemic evolved in parallel with the global health crisis associated
with increased sedentary behaviours [10], family conflicts due to the overlapping tasks
of parenting, schooling and work from home [11], and worsened quality of education,
particularly for children and youth from low-resource families [12], etc.

Research on the prevalence of health risk behaviours among young people during
the COVID-19 pandemic uncovers mixed trends of (e-)cigarette smoking and (excessive)
alcohol consumption in industrialised countries. Studies found a decreasing trend in
alcohol consumption among adolescents, revealing the importance of face-to-face social
interactions with peers and the socialising patterns of this health risk behaviour [13]. In
certain countries, the prevalence of alcohol consumption remained at its pre-pandemic
levels, which was explained with the decreased availability and the limited access to
alcoholic beverages [14,15]. In other countries, higher substance use was associated with
higher anxiety and depression experienced by young people during the pandemic [16].
Diverging trends in certain health risk behaviours were also identified, revealing that
tobacco smoking among adolescents decreased, while the use of e-cigarettes followed an
upward trend [17]. Growing concerns about the lung-damaging effect of COVID-19 and
the limited socialising options had a depressive effect on the prevalence of tobacco use
among young people [17,18]. Studies also reveal that passive smoking increased during
the pandemic due to the prolonged time spent at home, which, in the case of smoking
adult family members, can have negative implications for young people’s health [19].
A systematic review on substance use among youth during the COVID-19 pandemic
found a prevailing decline in certain substance use behaviours such as alcohol, cannabis,
tobacco, e-cigarettes/vaping and an increase in drug use, leading to the conclusion on
the multidimensional character of the changes in the social lives and well-being of young
people during the pandemic and its complex effect of health risk behaviours [20]. Studies
also identified coping mechanisms associated with substance use during the pandemic,
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especially among young people with a history of pre-pandemic substance use [21,22]. In
certain countries, the decline in perceived availability and the social distancing policies
intensified efforts to obtain substances [15]. Thus, the pandemic-related restrictions and
the limited social interactions were followed by development of alternative strategies to
access substances. The physical inaccessibility and insufficiency of support services were
also identified as factors associated with substance use among young people during the
pandemic [23].

Little is known about the factors associated with substance (mis)use among Bulgarian
adolescents during the COVID-19 pandemic. The existing studies prevailingly focus on
mental health, online education and educational outcomes [24,25] and do not address
young peoples” health risk behaviours during the pandemic. Following the biopsychosocial
model [1] and the social-ecological model [2], the aim of this paper is to study the associ-
ation between Bulgarian adolescents’ health risk behaviours (cigarette smoking, vaping
(e-cigarette smoking), alcohol consumption and excessive alcohol use (drunkenness)) and
biopsychosocial factors at the individual and interpersonal levels by comparing data from
the pre-pandemic and the pandemic periods. Sociodemographic factors include gender, age
and ethnicity at the individual level and structure and material status of the family at the
interpersonal level. Psychosocial factors include adolescent mental health (generalised anx-
iety and loneliness) at the individual level and perceived family support and limited social
interaction with people outside the household at the interpersonal level. Biopsychological
factors include experience of COVID-19 infection or treatment in hospital for COVID-19 of
the adolescent or a family member. For the pre-pandemic period, we estimate a baseline
model used for compassion that includes gender, age, family structure, material status of
the family and loneliness. The preliminary analysis shows that the factors with a strong
association with adolescent health risk behaviours during the pandemic are family support
and generalised anxiety. Apart from studying the main effect of the biopsychosocial factors,
we also focus the analysis on the interdependence between health risk behaviours, the
experience of COVID-19 in the family, perceived family support, and generalised anxiety,
and estimate predicted probabilities of the risk of cigarette smoking, vaping, alcohol use
and drunkenness from the interaction models.

2. Materials and Methods

In the present study, we use the datasets from two surveys on adolescent health
risk behaviours conducted before and at the end of the COVID-19 pandemic. We use
the data from the Health Behaviour in School-aged Children (HBSC) study conducted
in 2018, which provides information about adolescent health risk behaviours before the
pandemic. The survey was implemented by the Institute for Population and Human
Studies at the Bulgarian Academy of Sciences. HBSC-2018 is a national representative
survey that covers students at ages 11, 13 and 15 years. The Health Behaviour in School-
aged Children (HBSC) study is a WHO collaborative cross-national survey of school-aged
children’s health and well-being, examined in their social context, conducted every four
years in approximately 50 countries of the European WHO Region and Canada. Data are
collected in all the participating countries through self-report school-based surveys, using a
standard methodology described in the HBSC 2017 /2018 international study protocol [26].
Each country uses random sampling to select a proportion of adolescents aged 11, 13 and
15 years, aiming to achieve representative samples of approximately 1550 adolescents in
each age group. The Bulgarian 2017/2018 HBSC sample was based on a list of all schools
that have classes in 5, 7 and 9 grades—the three grades/school years that most closely
match 11, 13 and 15 year olds. All students who were present and whose parents had
given written consent completed the online questionnaire. The final sample comprised
4548 students, of whom 48.4% were boys and 51.6% were girls. The mean age of the
students was 13.5 (SD +1.65).

The analysis of Bulgarian adolescents’ health risk behaviours is also based on a
study aiming to explore adolescent health and well-being in the context of the COVID-19
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pandemic. It was implemented by the Institute for Population and Human Studies at the
Bulgarian Academy of Sciences and was funded by the Bulgarian National Science Fund.
This school-based study was conducted in Bulgaria at the end of school year 2021/2022
(June 2022) and in school year 2022/2023. The schools were opened throughout the data
collection period and the prevailing attitude in the society was that it was the end of
the pandemic. Public health measures were followed less strictly. The aim of this study
is to explore the overall effects of the pandemic on adolescents’ lives as evaluated by
adolescents. Participants were asked to have in mind the entire period since the beginning
of the pandemic when responding to the questions. This study included a nationally
representative sample of early to middle adolescents, based on a random selection of
schools from a list of all schools in Bulgaria (special schools excluded) in the 28 districts of
the country. An online questionnaire was administered in the schools after parental consent
had been obtained. The initial data were cleaned for age inconsistencies and only students
aged 11-16 years were selected for the present analysis. The sample includes 3345 pupils
aged 11-16 years. The mean age of the students is 13.5 years (SD =+ 1.74) and the sample is
equally distributed by gender. The data were examined by cross-tabulations and logical
checks of the (composite) variables used in the analysis. The use of an online questionnaire
minimised errors in the individual records related to invalid responses (e.g., out of range
values and violated skip patterns). Both surveys used in the present study have a similar
sample design. The variables selected for the analysis are also similar in terms of questions
and response options (except the measure of loneliness). There is also a slight difference
in age groups. HBSC includes 11-, 13- and 15-year-old students. These surveys cover the
period before and at the end of the pandemic, so they are comparable on a group level.

Research shows that the complex environments of health risk behaviours require
advanced analysis techniques, such as Machine Learning or Artificial Intelligence. The
potential of these methods is demonstrated in a recent study exploring the impact that the
COVID-19 pandemic on tobacco sales in different provinces in Spain [27]. In the present
study, we apply logistic regression models for each of the studied health risk behaviours.
The dependent variables in the models are cigarette smoking, vaping (e-cigarette smoking),
alcohol use and excessive alcohol consumption (drunkenness). The modelling procedure
is the following. At first, we estimate a baseline model from the pre-pandemic data that
allows for comparison of the change in selected independent variables. As a next step, we
test the main effects of biopsychosocial factors at the individual and interpersonal levels
by using data collected at the end of the pandemic. We extend the analysis by focusing on
the interdependence between adolescent health risk behaviours, the experience of COVID-
19 in the family (infection or hospitalisation of the adolescent or a family member) and
selected mental health variables. In particular, we first study the interaction between health
risk behaviours, perceived family support and the experience of COVID-19 infection in
the family. Afterwards, we explore the interdependence between adolescent health risk
behaviours, generalised anxiety and the experience of COVID-19 infection or treatment
in hospital for COVID-19 of the adolescent or a family member. As a final step, we
estimate from the interaction models the predicted probabilities of cigarette smoking,
vaping (e-cigarette smoking), alcohol use and excessive alcohol consumption (drunkenness)
in selected groups of adolescents based on their experience with COVID-19 infection or
hospitalisation, perceived family support and anxiety. We control for the missing values by
coding them as separate categories and include them in the models.

2.1. Health Risk Behaviours

The studied health risk behaviours are examined through adolescent-appropriate
measures developed and validated within the Health Behaviour in School-aged Children
(HBSC) study [26].

The dependent variable in the models of cigarette smoking is constructed from the
question “How often do you smoke tobacco at present?”. The response categories are:
“Every day”, “At least once a week, but not every day”, “Less than once a week”, and “I
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do not smoke”. This variable was recoded and two groups were created. The first group
includes young people who do not smoke cigarettes at present (the response option “I do
not smoke”). The second group includes students who smoke cigarettes. It combines the
response options “Every day”, “At least once a week, but not every day”, and “Less than
once a week”. The risk of cigarette smoking is estimated at two time points, before and at
the end of the pandemic.

The dependent variable in the models of vaping (e-cigarette smoking) is based on the
question “How many days (if any) have you smoked e-cigarettes in the past 30 days?”.
The response categories are: “Never”, “1-2 days”, “3-5 days”, “6-9 days”, “10-19 days”,
“20-29 days”, and “30 days (or more)”. The response categories of this variable were
dichotomised, and two groups were created. The first group includes adolescents who
never smoked e-cigarettes (response option “Never”). The second group includes stu-
dents who smoked e-cigarettes. It combines the response options “1-2 days”, “3-5 days”,
“6-9 days”, “10-19 days”, “20-29 days”, and “30 days (or more)”. The risk of vaping
is modelled only at the end of the pandemic based on the survey on adolescent health
and well-being in the context of the COVID-19 pandemic since there is no information
in HBSC-2018.

The dependent variable in the models of alcohol consumption is a composite mea-
sure of the beverage-specific frequency of alcohol use. The question measuring alcohol
consumption is: “At present, how often do you drink anything alcoholic, such as beer,
wine, spirits, alcopops, any other drink that contains alcohol?”. The response categories
are “Every day”, “Every week”, “Every month”, “Rarely”, and “Never”. The response
categories have been recoded, creating two groups. The first group includes students who
report that they rarely or never drank alcohol. This group combines the response options
“Every day” and “Every week” for any type of alcohol. The second group includes students
who report that they drank alcohol. It combines the response options “Every month”,
“Rarely”, and “Never” for each type of alcohol. The risk of alcohol use is estimated at two
time points, before and at the end of the pandemic.

The dependent variable in the models of excessive alcohol consumption (drunkenness)
is based on the question “Have you ever had so much alcohol that you were really drunk in
the last 30 days?”. The response options are: “Never”, “Once”, “2-3 times”, “4-10 times”,
and “More than 10 times”. The variable was recoded and two groups were created. The
first one includes the students who never got drunk (response option “Never”). The second
group includes students who got drunk once or more times. It combines the response
option “1-2 days”, “3-5 days”, “6-9 days”, “10-19 days”, “20-29 days”, and “30 days (or
more)”. The risk of drunkenness is estimated at two time points, before and at the end of
the pandemic.

2.2. Sociodemographic Factors

The independent variables at the individual level include gender and age of the
adolescent and belonging to ethnic minority. HBSC-2018 includes students aged 11, 13 and
15 years old. The survey on adolescent health and well-being in the context of the COVID-19
pandemic includes the age groups of 11-12, 13-14 and 15-16-year-old students. Ethnicity is
measured by the question “Which language do you speak at home?” with response options
Bulgarian, Turkish, Roma, and Other. Due to the small number of responses in the category,
“Other” it is recoded as missing. Information on ethnic belonging is available only in the
survey on adolescent health and well-being in the context of the COVID-19 pandemic.

Sociodemographic variables at the interpersonal level include the structure and the
material status of the family. Family structure is a composite measure that comprises the
groups of students who live with two parents at home or with one parent, in foster care or
with other relatives [26]. These variables are available in both datasets.

The material status of the family is created as a categorical variable based on the
Family Affluence Scale, third revision (FAS III) [28,29]. FAS III combines different material
possessions in the family: number of computers owned by the family, number of cars,
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number of bathrooms, number of travels/holidays abroad, having own bedroom, and
having a dishwasher. The total scale score ranges from 0 to 13. The scores from 0 to 4 create
the group of low material status families. The scores 5-9 form the group of the families with
medium affluence, and the scores 10-13—the families with high affluence. This variable is
available in both datasets.

2.3. Psychosocial Factors

The variables measuring adolescent mental health are generalised anxiety and loneliness.
Generalised anxiety is measured by the generalised anxiety disorder scale (GAD-7) [30]—a
tool that can be used for diagnosis, screening and measurement of the severity as well as
for measuring the course of generalised anxiety disorder. GAD-7 has demonstrated good
psychometric properties in research with adolescents [31]. It includes the following seven
items, exploring the most important diagnostic criteria of generalised anxiety disorder
according to the DSM-IV and ICD-10 criteria: “How often, over the past 2 weeks, have

”oou

you been bothered by: “Feeling nervous, anxious or on edge”, “Not being able to stop
or control worrying”, “Worrying too much about different things”, “Trouble relaxing”,
“Being so restless that it is hard to sit still”, “Becoming easily annoyed or irritable”, and
“Feeling afraid as if something awful might happen?”. The response options are: “Not at
all”, “Several days”, “More than half of the days”, and “Nearly every day”. A sum score
of >11 points measures moderate anxiety and a sum score of >17 points measures severe
anxiety. The scale is available only in the survey on adolescent health and well-being in the
context of the COVID-19 pandemic.

Loneliness is measured by the question “In the past 12 months, how often have you
felt lonely?” [32]. The response options “Never”, “Rarely”, and “Sometimes” define the
normative level of loneliness. The response options “Most of the time” and “Always”
indicate potentially harmful feelings that can have negative health implications (negatives
forms of loneliness). In the analysis of the pre-pandemic period we use also a variable
available in HBSC-2018 that measures loneliness by the questions “Please, indicate how
often you have felt lonely during the past week” with the following response options:
“Rarely or none of the time (less than 1 day)”, “Some or a little of the time (1-2 days)”,
“Occasionally or a moderate amount of time (3—4 days)”, and “All of the time (5-7 days)”.
The response options “Occasionally or a moderate amount of time (3—4 days)” and “All
of the time (5-7 days)” are combined in the group of students with negative levels of
loneliness and the other categories form the group of adolescents with normative levels
of loneliness.

Family support, measuring the perceived availability of emotional support and help in
family, is a subscale of the Multidimensional Scale of Perceived Social Support—MSPSS [33].
It is a sum of four items assessed on a 7-point Likert scale with responses ranging from
“Very strongly disagree” to “Very strongly agree”. The items of the scale are: “My family
really tries to help me”, “I get the emotional help and support I need from my family”, “I
can talk about my problems with my family” and “My family is willing to help me make
decisions”. A cut-off score of 5.5 points defines high /low family support. This variable is
available in both datasets.

Limited social interaction with people outside the household is measured through
a scale developed specifically for the study of adolescent health and well-being in the
context of the COVID-19 pandemic (2022/2023). It reflects the experience of missing face-
to-face contact with significant others (family members outside the household, friends,
schoolmates, and teachers) during the pandemic. It comprises three items: “During the
pandemic, I missed face-to-face meetings and the time with my grandparents (and other
elderly or sick relatives)”, “During the pandemic, I missed face-to-face meetings and the
time together with my friends”, and “During the pandemic, I missed the meetings with
classmates and teachers at school”. The 5-point response scale ranges from “Never” to “All
the time”. The mean is used as a cut-off point that defines two groups of students—those
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who less frequently missed face-to-face contact with significant others and the group of
young people who often missed such contact during the pandemic.

2.4. Biopsychological Factors

Young people’s experience with COVID-19 infection and treatment in hospital for
COVID-19 is evaluated by two measures developed by the authors. The first one assesses if
the adolescent or someone in the family ever had COVID-19: “Were you or anyone in your
close family (i.e., parent, sibling or grandparent) ever test positive for COVID-19?”. The
responses are grouped in the following categories: the adolescent or someone else in the
family had COVID-19 infection; neither the adolescent, nor a family member was infected
or the student does not know about this.

The second variable included in the analysis reflects the experience of treatment in
hospital for COVID-19 of the adolescent or a family member. The question asked for the
experience with hospitalisation is: “Were you or anyone in your close family (i.e., parent,
sibling or grandparent) treated in hospital for COVID-19?". The responses were grouped
in the following categories: the adolescent or someone else in the family was treated in
hospital for COVID-19; neither the adolescent, nor a family member was hospitalised or
the respondent does not know about this.

3. Results

Table 1 presents the distribution of the main variables used in the analysis. The
results show that, before the pandemic, alcohol consumption was the most prevalent risk
behaviour among Bulgarian adolescents (28.9%), followed by drunkenness (16.3%) and
cigarette smoking (12.4%). There is no information about the prevalence of vaping in the
pre-pandemic period. At the end of the pandemic, vaping (22.5%) was the most prevalent
health risk behaviour, followed by alcohol consumption (21.5%), drunkenness (20.7%), and
cigarette smoking (19.2%).

Information about ethnic belonging was not collected in HBSC-2018. The distribution
from the survey conducted at end of the pandemic shows that most of the adolescents
(83.9%) have Bulgarian ethnicity, while 16.1% belong to ethnic minorities (Turkish or Roma).

During the pandemic, most adolescents (74.5%) lived in a two-parent family, while in
2018 the share of young people living in this type of family was slightly higher (78.4%).

In more than half of the families (61.5%), a family member or the adolescent was
infected with COVID-19 (23.2% of the adolescents were infected). In 24.4% of the families,
a family member or the adolescent was treated in hospital for COVID-19 (4.9% of the
adolescents report that they were treated in hospital for COVID-19).

At the end of the pandemic, a large proportion of adolescents demonstrated severe
(44.3%) or moderate (27.7%) symptoms of generalised anxiety and almost half of the
students reported that they missed the face-to-face meetings with close family members,
friends, schoolmates and teachers at school. These variables are available only in the survey
on adolescent health and well-being in the context of the COVID-19 pandemic (2022/2023).

Figure 1 reveals that cigarette smoking increased from 12.4% in 2018 to 19.2% in
2022/2023. The share of students who frequently drink alcohol decreased from 28.9%
in 2018 to 21.5% at the end of the pandemic. The excessive alcohol use (drunkenness)
increased from 16.3% to 20.7%. There are no comparable data on the prevalence of vaping
during the pre-pandemic period but data from European School Survey Project on Alcohol
and Other Drugs (ESPAD) conducted in 2019 show that 13.4% of the young people aged
15-16 currently use e-cigarettes. In 2022 /2023, the percentage of vapers in this age group
was 32.1% although the survey data are not fully comparable [34].
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Table 1. Descriptive statistics of the main variables used in the analysis of Bulgarian adolescents’
health risk behaviours.

2018 2022/2023
Variables Responses N Percent N Percent
Not smoking 3985 87.6 2006 80.8
Cigarette smoking Smoking 563 124 478 19.2
Total 4548 100 2484 100
Not vaping 1856 77.5
E-cigarette smoking (vaping) Vaping 539 225
Total 2395 100
Not drinking 3159 711 1949 78.5
Alcohol consumption Drinking 1283 28.9 535 21.5
Total 4442 100 2484 100
Never got drunk 3805 83.7 1926 79.3
Excessive alcohol consumption Got drunk 743 163 504 207
(drunkenness)
Total 4548 100 2430 100
Gender Girl 2348 51.6 1637 49.6
Boy 2200 48.4 1667 50.5
Total 4548 100 3304 100
Age (1) HBSC—11 y.0./11-12 y.o. 1660 36.5 1065 31.8
HBSC—13y.0./13-14 y.o. 1371 30.2 938 28.0
HBSC—15 y.0./15-16 y.o. 1517 334 1342 40.1
Total 4548 100 3345 100
Ethnicity Bulgarian 1976 83.6
Turkish 147 6.2
Roma 242 10.2
Total 2365 100
Two parents 3537 78.4 1635 74.5
Structure of the family One parent/ foster care/with other g7, 216 559 255
relatives
Total 4511 100 2194 100
Low 1887 43.6 1272 57.6
Material status of the family Medium 760 17.6 382 17.3
High 1680 38.8 555 25.1
Total 4327 100 2209 100
Low 1689 37.1 899 42.7
Perceived family support High 2859 62.9 1209 57.4
Total 4548 100 2108 100
Low 992 443
Generalized anxiety Moderate 621 27.7
Severe 628 28.0
Total 2241 100
Normative 3953 91.7 2155 83.2
Loneliness (2) Negative 357 8.3 436 16.8
Total 4310 100 2591 100
Yes 1895 61.5
Adolescent or a family member was ,
infected with COVID-19 No, don’t know 1189 386
Total 3084 100
Yes 702 244
Adolescent or a family member was ,
treated in hospital for COVID-19 No, don’t know 2179 756
Total 2881 100
Yes 1417 49.2
Limited social interaction No 1463 50.8
Total 2880 100

Note: (1) HBSC-2018 includes students aged 11, 13 and 15 years old. (2) HBSC-2018 includes a measure of
loneliness that differs from the measure used in the survey on adolescent health and well-being in the context of
the COVID-19 pandemic (2022/2023).
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Figure 1. Time trends of cigarette smoking, alcohol consumption and excessive alcohol use (drunken-
ness) among Bulgarian adolescents (%). The first panel (a) compares cigarette smoking estimated
from HBSC-2018 and the survey on adolescent health and well-being in the context of the COVID-19
pandemic (2022/2023). The second panel (b) includes comparison of alcohol consumption estimated
from HBSC-2018 and the survey on adolescent health and well-being in the context of the COVID-19
pandemic (2022/2023). The third panel (c) compares drunkenness estimated from HBSC-2018 and the
survey on adolescent health and well-being in the context of the COVID-19 pandemic (2022/2023).

Figure 2 shows that the share of low material status families increased from 43.6%
in 2018 to 57.6% in 2022 /2023, revealing the negative socioeconomic implications of the
pandemic. The share of high material status families decreased from 38.8% in 2018 to 25.1%
in 2022/2023.

The comparison reveals also negative changes in adolescent mental health. Substantial
increase is observed in the share of students living in low support families (37.1% in 2018
and 42.7% in 2022/2023). A 2-fold increase was observed in the share of young people
who experienced negative forms of loneliness (from 8.3% in 2018 to 16.8% in 2022 /2023).
However, there are differences in the measures of loneliness used in the surveys.
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Figure 2. The material status of the family, perceived family support and loneliness among Bulgarian
adolescents in 2018 and 2022/2023 (%). The first panel (a) compares the material status of the family
estimated from HBSC-2018 and the survey on adolescent health and well-being in the context of the
COVID-19 pandemic (2022/2023). The second panel (b) compares perceived family support estimated
from HBSC-2018 and the survey on adolescent health and well-being in the context of the COVID-19
pandemic (2022/2023). The third panel (c) compares loneliness estimated from HBSC-2018 and the
survey on adolescent health and well-being in the context of the COVID-19 pandemic (2022/2023).
HBSC-2018 includes a measure of loneliness that differs from the measure used in the survey on
adolescent health and well-being in the context of the COVID-19 pandemic (2022/2023).

3.1. Cigarette Smoking among Bulgarian Adolescents

The results from the logistic regression model of cigarette smoking among Bulgarian
adolescents (model 2a in Table 2) show that, in 2018, the risk of smoking was significantly
lower among boys compared to girls (reference group). Age has a significant positive
association with the risk of cigarette smoking. In the pre-pandemic period, students who
lived in single-parent families/foster care/with other relatives were significantly more
likely to smoke cigarettes compared to those living with two parents (reference group).
The material status of the family has no significant relationship with cigarette smoking.
Students who live in low support families are significantly more likely to smoke cigarettes
(reference group—adolescents living in high support families). Loneliness has no significant
association with the risk of smoking in the pre-pandemic period.
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Table 2. Logistic regression models of cigarette smoking of Bulgarian adolescents.

Model 2a (Baseline) Model 2b Model 2¢ Model 2d Model 2e
Dependent Variable: Cigarette Smoking Odds Ratio Sig. Odds Ratio Sig. Odds Ratio Sig. Odds Ratio Sig. Odds Ratio Sig.
Gender
Girl (ref.) 1 1 1 1 1
Boy 0.78 i 1.15 1.17 1.16 1.15
Age
HBSC—11 y.0./11-12 y.o. 1 1 1 1 1
HBSC—13 y.o./l3—l4 y.0. 2.33 oo 1.10 1.09 1.10 1.07
HBSC—15 y.0./15-16 y.o. 8.93 e 4.36 e 4.30 o 4.30 wx 4.25 e
Ethnicity
Bulgarian (ref.) 1 1 1 1
Turkish 1.07 1.11 1.13 1.07
Roma 2.86 *HE 2.98 HHx 3.06 d 2.81 *Hx
Structure of the family
Two parents (ref.) 1 1 1 1 1
One parent/foster care/with other relatives 2.15 i 1.927 i 1.94 i 1.93 i 1.95 i
Material status of the family
Low 1.01 0.88 0.88 0.90 0.85
Medium (ref.) 1 1 1 1 1
High 1.00 1.41 w* 1.38 ** 1.37 o 1.40 **
Perceived family support
High (high) 1 1 1 1
Low 1.65 o 2.31 e 2.30 wEE 2.40 o
Absence of social contacts during the pandemic
No (ref.) 1 1 1 1
Yes 1.08 1.08 1.08 1.08
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Table 2. Cont.

Model 2a (Baseline)

Dependent Variable: Cigarette Smoking Odds Ratio Sig.

Model 2b

Odds Ratio

Sig.

Model 2¢

Odds Ratio

Model 2d

Sig. Odds Ratio Sig.

Model 2e
Odds Ratio Sig.

Adolescent or a family member was infected with
COVID-19

No, don’t know (ref.)

Yes

0.74

0.79 *

Adolescent or a family member was treated in hospital
for COVID-19

No, don’t know (ref.)

Yes

1.14

1.09

Generalized anxiety
Low anxiety (ref.)
Moderate anxiety
Severe anxiety

2.40
3.16

*%%

*3%%

2.38
3.16

Loneliness
Never, seldom, sometimes (ref.) 1
Most of the time, always 1.16

091

0.90

0.90

Adolescent or a family member was infected with
COVID-19*Perceived family support

Adolescent or a family member was not infected with
COVID-19 (don’t know), high family support (ref.)
Adolescent or a family member was not infected with
COVID-19 (don’t know), low family support
Adolescent or a family member was infected with
COVID-19, high family support

Adolescent or a family member was infected with
COVID-19, low family support

2.21

0.81

1.90

%%

*%
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Table 2. Cont.

Model 2a (Baseline) Model 2b Model 2¢ Model 2d Model 2e
Dependent Variable: Cigarette Smoking Odds Ratio Sig. Odds Ratio Sig. Odds Ratio Sig. Odds Ratio Sig. Odds Ratio Sig.

Adolescent or a family member was infected with
COVID-19*Generalized anxiety

Adolescent or a family member was not infected with
COVID-19 (don’t know), low anxiety (ref.)
Adolescent or a family member was not infected with
COVID-19 (don’t know), moderate anxiety
Adolescent or a family member was not infected with
COVID-19 (don’t know), severe anxiety

Adolescent or a family member was infected with
COVID-19, low anxiety

Adolescent or a family member was infected with
COVID-19, moderate anxiety

Adolescent or a family member was infected with
COVID-19, severe anxiety

2.88 o

3.86 wEx

1.06

222 xEE

293 o

Adolescent or a family member was treated in hospital
for COVID-19*Generalized anxiety

Adolescent or a family member was not treated in hospital
for COVID-19 (don’t know), low anxiety (ref.)

Adolescent or a family member was not treated in hospital
for COVID-19 (don’t know), moderate anxiety

Adolescent or a family member was not treated in hospital
for COVID-19 (don’t know), severe anxiety

Adolescent or a family member was treated in hospital for
COVID-19, low anxiety

Adolescent or a family member was treated in hospital for
COVID-19, moderate anxiety

Adolescent or a family member was treated in hospital for 394 s
COVID-19, severe anxiety ’

Constant 0.02 i 0.02 i 0.02 e 0.02 i 0.02 i
N 4548 2484 2484 2484 2484

Log likelihood —1478.00 —1008.94 —1011.28 —1010.92 —1009.51

Pseudo R2 0.13 0.17 0.17 0.17 0.17

Notes: (1) The baseline model 2a is estimated from HBSC-2018. (2) HBSC-2018 includes students aged 11, 13 and 15 years old. (3) HBSC-2018 includes a measure of loneliness that differs
from the measure used in the survey on adolescent health and well-being in the context of the COVID-19 pandemic (2022/2023). (4) Missing values controlled in the models—results not
shown. (5) Sig: ***: p < 0.001, **: p < 0.01, and *: p < 0.05.

1

2.62 wxx

3.51 B

1.22

2.84 e
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Compared to the baseline model 2a, the analysis of the factors associated with the risk
of smoking at the end of the pandemic reveals that there is no significant gender difference.
The students aged 15-16 years old are significantly more likely to smoke cigarettes (model
2b in Table 2) compared to the youngest age group of 11-12 year olds (reference group).
Young people from the Roma minority are also more likely to smoke cigarettes compared
to students with Bulgarian ethnicity (reference group).

Similarly to the relationship observed in the pre-pandemic period, adolescents living
in single-parent families/foster care/with other relatives have significantly higher odds of
cigarette smoking (reference category—students living with two parents). Compared to
the baseline model 2a, the analysis of the data from the period at the end of the pandemic
reveals significantly increasing socioeconomic differences in the risk of smoking (model 2b).
Students from high material status families are significantly more likely to smoke cigarettes
compared to young people form medium status families (reference group). Young people
who reported low family support at the end of the pandemic have significantly higher odds
of cigarette smoking compared to students from high support families (reference group).
This relationship is similar to that found in the pre-pandemic period.

The experience with COVID-19 infection of the adolescent or a family member is
significantly associated with lower risk of cigarette smoking, while the experience of
treatment in hospital does not have a significant effect. The absence of social contacts
with significant others during the pandemic is not significantly associated with the risk
of smoking.

Generalised anxiety has a significant relationship with cigarette smoking. Students
with moderate or severe anxiety have significantly higher odds of smoking compared to
young people with low anxiety (reference group). The association between generalised anx-
iety and the risk of cigarette smoking is estimated only at the end of the pandemic. Model
2b in Table 2 shows also that, at the end of the pandemic, loneliness is not significantly
associated with the risk of cigarette smoking. Differences in the measures available in the
datasets limit the comparison.

Next, model 2c tests the interdependence between cigarette smoking, family support
and the experience of COVID-19 infection of the adolescent or a family member. The results
show that students from low support families have significantly higher odds of cigarette
smoking in both conditions of presence or absence of such experience. (The reference
category includes adolescents living in high support families and having no experience
with COVID-19 infection in family, or they do not know about this).

As a next step, we test the interdependence between the experience of COVID-19
infection and generalised anxiety (model 2d). The odds of cigarette smoking significantly
increase among young people with severe or moderate anxiety in both conditions of pres-
ence or absence of experience with COVID-19 infection in the family. (The reference group
includes adolescents with low anxiety, having no experience with COVID-19 infection in
the family, or they do not know about this).

In model 2e, we test the interaction between generalised anxiety and the experience of
treatment in hospital for COVID-19 of the adolescent or a family member. Young people
with moderate or severe anxiety have significantly higher odds of cigarette smoking in
both conditions of presence or absence of experience with treatment in hospital for COVID-
19. (The reference group includes students with low anxiety, having no experience with
treatment in hospital for COVID-19, including treatment of a family member, or they do
not know about this).



Societies 2023, 13, 169

15 of 36

3.2. Electronic Cigarette Smoking among Bulgarian Adolescents

In the next part of this study, we focus on the factors associated with e-cigarette use
among Bulgarian adolescents at the end of the pandemic since there are no available data
from the pre-pandemic period (Table 3). The results from model 3a reveal that there is no
significant gender difference in e-cigarette smoking. The increase in age is significantly
associated with higher odds of vaping, being highest in the oldest age group (15-16 year
olds). Young people with Roma ethnicity have significantly higher odds of e-cigarette
smoking compared to adolescents from the Bulgarian ethnic group (reference category).

Students living in single-parent families/foster care/with other relatives are signifi-
cantly more likely to smoke cigarettes compared to young people, living with two parents
(reference group). Young people from low material status families are significantly less
likely to smoke e-cigarettes, while, among adolescents from affluent families, the risk is sig-
nificantly higher compared to the reference group (students from medium status families).
Young people from low support families are significantly more likely to smoke e-cigarettes
compared to adolescents from high support families (reference group). The limited social
interaction with significant others during the pandemic is significantly associated with a
higher risk of vaping.

The experience with COVID-19 infection in family is not in a significant relationship
with vaping. However, the treatment in hospital for COVID-19 has a significant effect,
showing that young people who were hospitalised or a family member was treated in
hospital for COVID-19 are significantly more likely to use e-cigarettes. (The reference group
includes students who were hospitalised or a family member was treated in hospital for
COVID-19, or they do not know about this).

Young people with moderate or severe anxiety are significantly more likely to smoke
e-cigarettes compared to students with low anxiety (reference category). Loneliness is not
significantly associated with the risk of vaping.

In model 3b, we test the interaction between the experience with COVID-19 infection
in family, family support and vaping. The odds of vaping are significantly higher among
young people from low support families in both conditions of presence or absence of expe-
rience with COVID-19 infection in the family. (The reference category includes adolescents
from high support families, having no experience with COVID-19 infection in the family,
or they do not know about this).

In model 3¢, we test the interdependence between the experience of COVID-19 infec-
tion, generalised anxiety and vaping. Adolescents with moderate or severe anxiety are
significantly more likely to smoke e-cigarettes in both conditions of presence or absence
of experience of COVID-19 infection in the family. (The reference group includes young
people with low anxiety, having no experience with COVID-19 infection in the family, or
they do not know about this).

Finally, model 3d tests the interdependence between treatment in hospital for COVID-19,
generalised anxiety and vaping. Adolescents with moderate or severe anxiety are signifi-
cantly more likely to use e-cigarettes in both conditions of presence or absence of experience
of treatment in hospital for COVID-19. The risk of vaping is also significantly higher among
students with low anxiety, who were treated, or a family member was hospitalised for
COVID-19. (The reference group includes adolescents with low anxiety, having no experi-
ence with treatment in hospital for COVID-19, including treatment of a family member, or
they do not know about this).
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Table 3. Logistic regression models of electronic cigarette smoking of Bulgarian adolescents.

Model 3a Model 3b Model 3¢ Model 3d
Dependent Variable: E-Cigarette Smokin Odds Ratio Sig. Odds Ratio Sig. Odds Ratio Sig. Odds Ratio Sig.
P 8 g g g 8 8

Gender
Girl (ref.) 1 1 1 1
Boy 0.90 0.91 0.90 0.90
Age
11-12 y.o. 1 1 1 1
13-14 y.o. 1.62 ** 1.63 o 1.63 ** 1.60 **
15-16 y.o. 3.70 wHx 3.69 x 3.62 i 3.59 ok
Ethnicity
Bulgarian (ref.) 1 1 1 1
Turkish 1.22 1.25 1.28 1.27
Roma 2.59 *Hx 2.70 o 2.80 d 2.56 wEE
Structure of the family i
Two parents (ref.) 1 1 1 1
One parent/foster care/with other relatives 1.85 B 1.86 e 1.85 i 1.85 el
Material status of the family
Low 0.51 Hx 0.52 x 0.52 i 0.50 i
Medium (ref.) 1 1 1 1
High 1.28 * 1.26 * 1.28 * 1.28 *
Perceived family support
High (high) 1 1 1
Low 1.77 o 1.78 wEE 1.83 o
Limited social interaction
No (ref.) 1 1 1 1
Yes 1.24 ** 1.23 * 1.23 * 1.23 *
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Table 3. Cont.

Model 3a Model 3b Model 3¢ Model 3d
Dependent Variable: E-Cigarette Smoking Odds Ratio Sig Odds Ratio Sig. Odds Ratio Sig. Odds Ratio Sig.
Adolescent or a family member was infected with
COVID-19
No, don’t know (ref.) 1 1
Yes 0.91 1.00
Adolescent or a family member was treated in
hospital for COVID-19
No, don’t know (ref.) 1 1 1
Yes 1.28 * 1.20 1.24
Generalized anxiety
Low anxiety (ref.) 1 1
Moderate anxiety 2.24 i 223 il
Severe anxiety 3.06 ok 3.04 ok
Loneliness
Normative (ref.) 1 1 1 1
Negative 0.81 0.82 0.82 0.82
Adolescent or a family member was infected with
COVID-19*Perceived family support
Adolescent or a family member was not infected with 1
COVID-19 (don’t know), high family support (ref.)
Adolescent or a family member was not infected with 207 e
COVID-19 (don’t know), low family support ’
Adolescent or a family member was infected with 1.29
COVID-19, high family support ’
Adolescent or a family member was infected with 208 s

COVID-19, low family support
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Table 3. Cont.

Dependent Variable: E-Cigarette Smoking

Model 3a

Odds Ratio Sig.

Model 3b
Odds Ratio

Model 3¢

Sig. Odds Ratio Sig.

Model 3d
Odds Ratio

Sig.

Adolescent or a family member was infected with
COVID-19*Generalized anxiety

Adolescent or a family member was not infected with
COVID-19 (don’t know), low anxiety (ref.)
Adolescent or a family member was not infected with
COVID-19 (don’t know), moderate anxiety
Adolescent or a family member was not infected with
COVID-19 (don’t know), severe anxiety

Adolescent or a family member was infected with
COVID-19, low anxiety

Adolescent or a family member was infected with
COVID-19, moderate anxiety

Adolescent or a family member was infected with
COVID-19, severe anxiety

4.40 o

5.77 ook

2.09 o

3.30 o

4.61 b

Adolescent or a family member was treated in
hospital for COVID-19*Generalized anxiety
Adolescent or a family member was not treated in
hospital for COVID-19 (don’t know), low anxiety (ref.)
Adolescent or a family member was not treated in
hospital for COVID-19 (don’t know), moderate anxiety
Adolescent or a family member was not treated in
hospital for COVID-19 (don’t know), severe anxiety
Adolescent or a family member was treated in hospital
for COVID-19, low anxiety

Adolescent or a family member was treated in hospital
for COVID-19, moderate anxiety

Adolescent or a family member was treated in hospital
for COVID-19, severe anxiety

Constant

N

Log likelihood

Pseudo R2

0.04 ok
2395

—1111.37
0.13

0.03
2395
—1111.97
0.13

*%% 002 Ll
2395
—1106.76
0.13

1

2.85

3.81

2.29

243

3.87

0.03
2395
—1113.47
0.13

Notes: (1) Missing values controlled in the models—results not shown. (2) Sig: ***: p < 0.001, **: p < 0.01, and *: p < 0.05.
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3.3. Alcohol Consumption among Bulgarian Adolescents

The results from the analysis of the factors associated with alcohol consumption among
Bulgarian adolescents are presented in Table 4. The results from the baseline model 5a
reveal that, in the pre-pandemic period, boys had significantly higher odds of alcohol use
compared to girls (reference group). Age has a significant positive association with the risk
of alcohol consumption. In the pre-pandemic period, students who lived in single-parent
families/foster care/with other relatives were significantly more likely to drink alcohol
compared to those living with two parents (reference group). Adolescents living in high
material status families are significantly more likely to drink alcohol compared to students
from medium status families (reference group). Young people from low support families
are significantly more likely to drink alcohol compared to those living in high support
families (reference group). In the pre-pandemic period, loneliness has a significant positive
association with the risk of alcohol use.

Next, model 4b reveals that similarly to the pre-pandemic period, at the end of the
pandemic, boys were significantly more likely to report higher alcohol use compared to girls
(reference group). Age dependence remains similar. The group of 15-16-year-old students
has significantly higher odds of alcohol consumption compared to the youngest age group
(10-11 year olds—reference category). The risk of alcohol use is significantly higher among
Roma adolescents compared to students with Bulgarian ethnicity (reference group).

Similarly to the pre-pandemic period, young people living with one parent/foster
care/with other relatives have significantly higher risk of alcohol consumption compared to
students living with both parents (reference group). Adolescents from less affluent families
are significantly less likely to drink alcohol compared to young people from medium status
families (reference group). In the pre-pandemic period, the differences between students
from low and medium status families were not significant. The risk remains significantly
higher among students from affluent families.

Similarly to the pre-pandemic period, young people living in low support families
have significantly higher odds of alcohol use compared to students from high support
families (reference group). Limited social interaction with significant others during the
pandemic has no significant relationship with alcohol use. Moderate and severe anxiety
is significantly associated with a higher risk of alcohol use. In the pre-pandemic period,
negative forms of loneliness are associated with significantly lower risk of alcohol use. At
the end of the pandemic, the difference is not statistically significant. Differences in the
measures used in the surveys may affect these results.

There is no significant association between the experience of COVID-19 infection in
the family or treatment in hospital for COVID-19 of the adolescent or a family member and
alcohol consumption.

In model 4c, we test the interaction between family support, the experience of COVID-19
infection of the adolescent or a family member, and alcohol consumption. Low family
support is significantly associated with a higher risk of alcohol use in both conditions
of presence or absence of experience with COVID-19 infection in the family. (The refer-
ence category includes adolescents from high support families, having no experience with
COVID-19 infection in the family, or they do not know about this).
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Table 4. Logistic regression models of alcohol consumption of Bulgarian adolescents.

Model 4a (Baseline) Model 4b Model 4c Model 4d Model 4e

Dependent Variable: Alcohol Consumption Odds Ratio Sig. Odds Ratio Sig. Odds Ratio Sig. Odds Ratio Sig. Odds Ratio Sig.
Gender
Girl (ref.) 1 1 1 1 1
Boy 1.50 oo 1.82 o 1.85 o 1.82 xx 1.81 oo
Age
11-12 y.o./HBSC—11 y.o. 1 1 1 1 1
13-14 y.0./HBSC—13 y.o0. 1.44 o 0.95 0.95 0.97 0.92
15-16 y.0./HBSC—15 y.o. 2.84 e 1.89 e 1.87 o 1.87 wx 1.79 e
Ethnicity
Bulgarian (ref.) 1 1 1 1
Turkish 1.03 1.04 1.06 1.05
Roma 2.28 wHE 2.36 HHE 2.39 i 2.20 *Hx
Structure of the family
Two parents (ref.) 1 1 1 1 1
One parent/foster care/other relatives 1.53 B 1.568 i 1.59 il 1.57 i 1.62 i
Material status of the family
Low 0.98 0.70 w* 0.70 > 0.71 * 0.66 w*
Medium (ref.) 1 1 1 1 1
High 1.08 1.32 w* 1.32 ** 1.31 o 1.32 **
Perceived family support
High (high) 1 1 1 1
Low 1.87 o 2.45 e 2.45 HEE 2.59 o
Absence of social contacts during the pandemic
No (ref.) 1 1 1 1
Yes 1.18 1.17 1.18 1.18
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Table 4. Cont.

Model 4a (Baseline) Model 4b Model 4c Model 4d Model 4e
Dependent Variable: Alcohol Consumption Odds Ratio Sig. Odds Ratio Sig. Odds Ratio Sig. Odds Ratio Sig. Odds Ratio Sig.
Adolescent or a family member was infected with
COVID-19
No, don’t know (ref.) 1 1
Yes 0.93 1.04
Adolescent or a family member was treated in hospital for
COVID-19
No, don’t know (ref.) 1 1 1
Yes 1.14 1.07 1.08
Generalized anxiety
Low anxiety (ref.) 1 1
Moderate anxiety 2.23 i 2.21 A
Severe anxiety 2.46 ok 2.44 o
Loneliness
Never, seldom, sometimes (ref.) 1 1 1 1 1
Most of the time, always 1.26 * 0.89 0.89 0.90 0.89
Adolescent or a family member was infected with
COVID-19*Perceived family support
Adolescent or a family member was not infected with 1
COVID-19 (don’t know), high family support (ref.)
Adolescent or a family member was not infected with 202 -
COVID-19 (don’t know), low family support ’
Adolescent or a family member was infected with COVID-19, 0.97
high family support '
Adolescent or a family member was infected with COVID-19, 262 ok

low family support
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Table 4. Cont.

Model 4a (Baseline) Model 4b Model 4c Model 4d Model 4e
Dependent Variable: Alcohol Consumption Odds Ratio Sig. Odds Ratio Sig. Odds Ratio Sig. Odds Ratio Sig. Odds Ratio Sig.

Adolescent or a family member was infected with
COVID-19*Generalized anxiety

Adolescent or a family member was not infected with
COVID-19 (don’t know), low anxiety (ref.)

Adolescent or a family member was not infected with
COVID-19 (don’t know), moderate anxiety

Adolescent or a family member was not infected with
COVID-19 (don’t know), severe anxiety

Adolescent or a family member was infected with COVID-19,
low anxiety

Adolescent or a family member was infected with COVID-19,
moderate anxiety

Adolescent or a family member was infected with COVID-19,
severe anxiety

3.15 o

342 ook

1.64 o

2.85 o

3.26 o

Adolescent or a family member was treated in hospital for
COVID-19*Generalized anxiety

Adolescent or a family member was not treated in hospital
for COVID-19 (don’t know), low anxiety (ref.)

Adolescent or a family member was not treated in hospital
for COVID-19 (don’t know), moderate anxiety

Adolescent or a family member was not treated in hospital
for COVID-19 (don’t know), severe anxiety

Adolescent or a family member was treated in hospital for
COVID-19, low anxiety

Adolescent or a family member was treated in hospital for
COVID-19, moderate anxiety

Adolescent or a family member was treated in hospital for 27 s
COVID-19, severe anxiety ’

Constant 0.17 i 0.04 e 0.04 e 0.03 i 0.03 i
N 4442 2484 2484 2484 2484

Log likelihood —2508.64 —1137.65 —1138.66 —1137.97 —1152.69

Pseudo R2 0.13 0.12 0.12 0.12 0.11

Notes: (1) The baseline model 2a is estimated from HBSC-2018. (2) HBSC-2018 includes students aged 11, 13 and 15 years old. (3) HBSC-2018 includes a measure of loneliness that differs
from the measure used in the survey on adolescent health and well-being in the context of the COVID-19 pandemic (2022/2023). (4) Missing values controlled in the models—results not
shown. (5) Sig: ***: p < 0.001, **: p < 0.01, and *: p < 0.05.

1

2.16 B

2.44 e

1.25

2.31 wxx
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The results from the interaction between the experience with COVID-19 infection
in the family and generalised anxiety presented in model 4d reveal that young people
with moderate or severe anxiety are significantly more likely to drink alcohol in both
conditions of presence or absence of experience with COVID-19 infection in family. (The ref-
erence group includes adolescents with low anxiety, having no experience with COVID-19
infection in family, or they do not know about this).

Next, model 4e shows that young people with moderate or severe anxiety have
significantly higher odds of alcohol use in both conditions of presence or absence of
experience of treatment in hospital for COVID-19, including treatment of a family member.
(The reference group includes adolescents with low anxiety, having no experience with
treatment in hospital for COVID-19, including treatment of a family member, or they do
not know about this).

3.4. Excessive Alcohol Use (Drunkenness) among Bulgarian Adolescents

In the next step of the analysis, we focus on the factors associated with excessive alco-
hol consumption (drunkenness) among Bulgarian adolescents (Table 5). The results from
the baseline model 5a reveal that, in the pre-pandemic period, boys were significantly more
likely to report alcohol misuse compared to girls (reference group). Age has a significant
positive association with the risk of drunkenness. In the pre-pandemic period, students
who lived in single-parent families/foster care /with other relatives were significantly more
likely to report alcohol misuse compared to those living with two parents (reference group).
High material status of the family is positively associated with the risk of alcohol misuse.
Young people from low support families are significantly more likely to report alcohol
misuse compared to those living in high support families (reference group). Loneliness has
a significant positive association with the risk of alcohol misuse in the pre-pandemic period.

The results from model 5b reveal that similarly to the pre-pandemic period, the risk of
alcohol misuse is significantly higher among boys compared to girls (reference group) at
the end of the pandemic. The age dependence remains similar. The group of 15-16-year-
old students has significantly higher odds of alcohol misuse compared to 11-12-year-old
students (reference group). Roma adolescents are significantly more likely to report alcohol
misuse compared to students with Bulgarian ethnicity.

Similarly to the pre-pandemic period, young people living with one parent/foster
care/with other relatives have significantly higher risk of alcohol misuse compared to
students living with both parents (reference group). The results from model 5b reveal
increasing socioeconomic differences in the risk of alcohol misuse during the pandemic.
The risk significantly decreases among adolescents from less affluent families compared
to young people from medium status families (reference group). In the pre-pandemic
period, the differences between these groups are not statistically significant. In the group of
students from more affluent families, the risk of alcohol misuse remains significantly higher.

Similarly to the pre-pandemic period, young people from low support families are
significantly more likely to report alcohol misuse compared to adolescents from high
support families (reference category). Limited social interaction with significant others
during the pandemic is not significantly associated with alcohol misuse.

The experience of COVID-19 infection in the family has no significant relationship with
excessive alcohol use, while the experience of hospitalisation is associated with significantly
higher risk.
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Table 5. Logistic regression models of excessive alcohol use (drunkenness) of Bulgarian adolescents.

Model 5a (Baseline) Model 5b Model 5¢ Model 5d Model 5e

Dependent Variable: Excessive Alcohol Use (Drunkenness) Odds Ratio Sig. Odds Ratio Sig. Odds Ratio Sig. Odds Ratio Sig. Odds Ratio Sig.
Gender
Girl (ref.) 1 1 1 1 1
Boy 1.15 * 1.49 xHx 1.52 ek 1.50 ook 1.49 wxx
Age
HBSC—11 y.0./11-12 y.o. 1 1 1 1 1
HBSC—13 y.0./13-14 y.o. 1.46 wxE 1.49 ** 1.49 ** 1.50 ** 1.45 **
HBSC—15 y.0./15-16 y.o. 3.87 i 3.62 i 3.59 e 3.55 i 3.48 i
Ethnicity
Bulgarian (ref.) 1 1 1 1
Turkish 1.17 1.18 1.19 1.19
Roma 2.65 i 2.70 i 2.74 i 2.58 i
Structure of the family
Two parents (ref.) 1 1 1 1 1
One parent/ Foster care/other relatives 1.39 ok 2.75 ok 2.77 ok 2.77 ok 2.82 ok
Material status of the family
Low 0.99 0.63 * 0.62 ** 0.62 * 0.60 *
Medium (ref.) 1 1 1 1 1
High 1.42 i 1.60 i 1.60 whE 1.59 i 1.59 i
Perceived family support
High (high) 1 1 1 1
Low 1.80 i 2.49 i 2.50 i 2.62 i
Absence of social contacts during the pandemic
No (ref.) 1 1 1 1
Yes 1.01 1.01 1.01 1.01
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Table 5. Cont.

Model 5a (Baseline) Model 5b Model 5¢ Model 5d Model 5e
Dependent Variable: Excessive Alcohol Use (Drunkenness) Odds Ratio Sig. Odds Ratio Sig. Odds Ratio Sig. Odds Ratio Sig. Odds Ratio Sig.
Adolescent or a family member was infected with COVID-19
No, don’t know (ref.) 1 1
Yes 0.87 0.96
Adolescent or a family member was treated in hospital for
COVID-19
No, don’t know (ref.) 1 1 1
Yes 1.26 * 1.22 1.23
Generalized anxiety
Low anxiety (ref.) 1 1
Moderate anxiety 2.40 o 2.38 o
Severe anxiety 3.57 o 3.54 e
Loneliness
Never, seldom, sometimes (ref.) 1 1 1 1 1
Most of the time, always 1.27 * 0.54 id 0.54 i 0.54 ook 0.54 hiid

Adolescent or a family member was infected with
COVID-19*Perceived family support

Adolescent or a family member was not infected with COVID-19 1
(don’t know), high family support (ref.)

Adolescent or a family member was not infected with COVID-19

(don’t know), low family support 281
Adolescent or a family member was infected with COVID-19, high 110

family support ’

Adolescent or a family member was infected with COVID-19, low 254 -

family support
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Table 5. Cont.

Model 5a (Baseline) Model 5b Model 5¢ Model 5d Model 5e
Dependent Variable: Excessive Alcohol Use (Drunkenness) Odds Ratio Sig. Odds Ratio Sig. Odds Ratio Sig. Odds Ratio Sig. Odds Ratio Sig.
Adolescent or a family member was infected with
COVID-19*Generalized anxiety
Adolescent or a family member was not infected with COVID-19 1
(don’t know), low anxiety (ref.)
Adolescent or a family member was not infected with COVID-19 296 et
(don’t know), moderate anxiety ’
Adolescent or a family member was not infected with COVID-19 487 et
(don’t know), severe anxiety ’
Adolescent or a family member was infected with COVID-19, low 132
anxiety ’
Adolescent or a family member was infected with COVID-19, 263 ek
moderate anxiety :
Adolescent or a family member was infected with COVID-19, severe 381 et

anxiety

Adolescent or a family member was treated in hospital for
COVID-19*Generalized anxiety

Adolescent or a family member was not treated in hospital for 1
COVID-19 (don’t know), low anxiety (ref.)

Adolescent or a family member was not treated in hospital for

COVID-19 (don’t know), moderate anxiety 2.25
Adolescent or a family member was not treated in hospital for 358 s
COVID-19 (don’t know), severe anxiety ’

Adolescent or a family member was treated in hospital for COVID-19, 119

low anxiety
Adolescent or a family member was treated in hospital for COVID-19, 297 .
moderate anxiety '
Adolescent or a family member was treated in hospital for COVID-19,

. 3.95 o
severe anxiety
Constant 0.06 ot 0.02 ot 0.02 o 0.02 ok 0.02 ok
N 4548 2430 2430 2430 2430
Log likelihood —1880.19 —1018.10 —1021.47 —1021.01 —1026.47
Pseudo R2 0.07 0.18 0.18 0.18 0.17

Notes: (1) The baseline model 2a is estimated from HBSC-2018. (2) HBSC-2018 includes students aged 11, 13 and 15 years old. (3) HBSC-2018 includes a measure of loneliness that differs
from the measure used in the survey on adolescent health and well-being in the context of the COVID-19 pandemic (2022/2023). (4) Missing values controlled in the models—results not
shown. (5) Sig: ***: p < 0.001, **: p < 0.01, and *: p < 0.05.
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Adolescents with moderate or severe anxiety are significantly more likely to report
alcohol misuse compared to young people with low anxiety (reference group). In the
pre-pandemic period, the association between loneliness and the risk of alcohol misuse is
significant and positive. At the end of the pandemic, negative forms of loneliness have a
significant negative relationship with drunkenness. Differences in the measures available
in the surveys may affect these results.

In the next step of the analysis, we test the interaction between perceived family
support, the experience of COVID-19 infection in the family, and alcohol misuse (model 5c).
Adolescents living in low support families are significantly more likely to report alcohol
misuse in both conditions of presence or absence of experience of COVID-19 infection in
the family. (The reference group includes students from high support families, having no
experience with COVID-19 infection in the family, or they do not know about this).

In model 5d, we test the interdependence between generalised anxiety, the experience
with COVID-19 infection in the family, and alcohol misuse. Young people with moderate
or severe anxiety are significantly more likely to report excessive alcohol use in both
conditions of presence or absence of an experience with COVID-19 infection in the family.
(The reference group includes adolescents with low anxiety, having no experience with
COVID-19 infection in the family, or they do not know about this).

Finally, in model 5e, we test the interaction between the experiences of treatment
in hospital for COVID-19 of the adolescent or a family member, generalised anxiety and
alcohol misuse. Young people with moderate or severe anxiety have significantly higher
odds of excessive alcohol use in both conditions of presence or absence of experience with
treatment in hospital for COVID-19, including of a family member. (The reference group
includes adolescents with low anxiety, having no experience with treatment in hospital for
COVID-19, including of a family member, or they do not know about this).

3.5. Predicted Probabilities of Substance (Mis)Use at Different Levels of Perceived Family Support
and Generalized Anxiety among Adolescents with Different Experiences of COVID-19 Infection in
the Family or Treatment in Hospital for COVID-19, including Treatment in Hospital of a

Family Member

In the final step of the analysis, we estimate the predicted probabilities of cigarette
smoking, vaping (e-cigarette smoking), alcohol consumption and excessive alcohol use
(drunkenness) at different levels of perceived family support among adolescents with
different experiences of COVID-19 infection in the family. The predicted probabilities
are estimated from the survey on adolescent health and well-being in the context of the
COVID-19 pandemic (2022 /2023) (models 2c¢, 3c, 4c and 5c in Tables 2-5).

The results reveal that the probabilities of cigarette smoking and alcohol misuse are
highest among students from low support families who did not experience COVID-19
infection in the family (Figure 3a,d). The probability of vaping is highest in both groups of
students from low support families, with and without experience of COVID-19 infection in
the family (Figure 3b). The predicted probability of alcohol use is highest among students
from low support families who experienced COVID-19 infection in the family Figure 3c).

The predicted probabilities of cigarette smoking, vaping and alcohol misuse are highest
among students with severe anxiety symptoms who did not experience COVID-19 infection
in the family (Figure 4a,b,d). The predicted probability of alcohol consumption is highest
in both groups of students with severe anxiety symptoms, with and without experience
COVID-19 infection in the family (Figure 4c).
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Figure 3. Predicted probabilities of cigarette smoking (a), vaping (b), alcohol consumption
(c) and excessive alcohol use (drunkenness) (d) at different levels of perceived family support among
adolescents with different experience of COVID-19 infection in the family estimated from the survey
on adolescent health and well-being in the context of the COVID-19 pandemic (2022/2023). The
predicted probabilities are estimated from the models 2c, 3¢, 4c and 5c in Tables 2-5.
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Figure 4. Predicted probabilities of cigarette smoking (a), vaping (b), alcohol consumption (c) and
excessive alcohol use (drunkenness) (d) at different levels of generalised anxiety among adolescents
with different experience of COVID-19 infection in the family estimated from the survey on adoles-
cent health and well-being in the context of the COVID-19 pandemic (2022/2023). The predicted
probabilities are estimated from the models 2d, 3d, 4d and 5d in Tables 2-5.

The predicted probability of cigarette smoking, alcohol consumption and drunkenness
are highest in the group of students with severe anxiety symptoms who have experience
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Adolescent or a family member was treated in hospital for COVID-19*Generalized anxiety

with hospitalisation for COVID-19 (Figure 5a,c,d). The predicted probability of vaping
is highest in both groups of students with severe anxiety symptoms, with and without
experience of hospitalisation for COVID-19 including treatment in hospital of a family
member (Figure 5b).
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Figure 5. Predicted probabilities of cigarette smoking (a), vaping (b), alcohol consumption (c) and
excessive alcohol use (drunkenness) (d) at different levels of generalised anxiety among adolescents
with different experience of treatment in hospital for COVID-19, including treatment in hospital of a
family member estimated from the survey on adolescent health and well-being in the context of the
COVID-19 pandemic (2022/2023). The predicted probabilities are estimated from the models 2e, 3e,
4e and 5e in Tables 2-5.

4. Discussion

The present study focuses on the association between Bulgarian adolescents” health
risk behaviours (cigarette smoking, vaping (e-cigarette smoking), alcohol consumption
and excessive alcohol use (drunkenness)) and biopsychosocial factors at the individual
and interpersonal levels. The effect of the studied factors is evaluated by comparison with
pre-pandemic data, which allows for a more dynamic perspective to adolescent health risk
behaviours. The trends in the prevalence of the studied risk behaviours reveal an increase
in cigarette smoking and excessive alcohol consumption (drunkenness) and a decrease in
alcohol use. Diverging trends in substance use were found also in other surveys on young
people’s health risk behaviours conducted in the pre-pandemic period such as the ESPAD
survey [34]. There are no comparable data on vaping covering the pre-pandemic period
and the factors associated with this health risk behaviour are studied at the end of the
pandemic although ESPAD data from 2019 suggest for an increasing trend [34]. The trends
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also reveal a deterioration of the material status of the families and in young people’s
mental health related to an increase in the share of students reporting low family support.
Data on loneliness are not fully comparable.

The results from the multivariate analysis uncover significant gender differences
in young people’s substance (mis)use. In the pre-pandemic period, the risk of cigarette
smoking was significantly lower among boys compared to girls. At the end of the pandemic,
gender differences in cigarette smoking was not statistically significant. At the end of the
pandemic, gender differences in the risk of vaping was not statistically significant. In the
case of alcohol (mis)use, the risk was significantly higher among boys compared to girls in
both periods. Studies on adolescent health risk behaviours conducted in the pre-pandemic
period in Bulgaria reveal that the risk of cigarette smoking was higher among girls, while
the risk of alcohol consumption and alcohol misuse prevailed among boys [35]. Existing
research found mixed trends in alcohol consumption among boys and girls during the
pandemic. In certain countries, the risk of alcohol (mis)use was higher among boys [36].
In the case of Bulgarian adolescents, gender differences in the risk of alcohol (mis)use
remained similar in both periods before and at the end of the pandemic. Studies found
also increasing nicotine dependence among young people in certain countries during
the pandemic related to an increased use of e-cigarettes [37]. In the case of Bulgarian
adolescents, the gender difference in cigarette smoking was not statistically significant at
the end of the pandemic unlike during the pre-pandemic period. This result shows that
disproportional changes took place in cigarette smoking among boys and girls in Bulgaria.

In both periods, higher age is associated with an increase in substance (mis)use.
Research shows that, in middle adolescence, smoking and alcohol consumption increasingly
become socialising activities in young people’s interactions. Substance use serves as a means
for gaining popularity and acceptance in peer groups [38]. The results from the present
study show that the dependence between age and health risk behaviours is observed also in
conditions of limited outdoor activities and face-to-face peer contact during the pandemic.
In line with existing research, the results from the present study underline the need of an
age-tailored approach in the interventions, aiming to reduce the prevalence of substance
(mis)use among young people [17].

Ethnicity has a significant relationship with cigarette smoking, vaping, alcohol con-
sumption and alcohol misuse at the end of the pandemic period. The risk of smoking,
vaping and alcohol (mis)use is significantly higher among young people from the Roma
ethnic group. Living in socially and economically disadvantaged communities, Roma
adolescents are exposed from an early age to severe material deprivation, poverty, and
limited access to health, educational and social services [39]. These socioeconomic dis-
advantages were greater during the pandemic which, in the case of Bulgarian minority
youth, is associated also with an increased risk of substance (mis)use. Data on ethnic differ-
ences in adolescents” health risk behaviours in the pre-pandemic period are not available
for compassion.

Adolescents living in single-parent family, in foster care or with other relatives are
more likely to engage in substance (mis)use in the two periods, before and at the end of
the pandemic. Research finds higher emotional instability among children, living in single-
parent households during the pandemic [40]. Higher economic vulnerability and emotional
distress of single parents affects negatively young people’s mental health, increasing the
risk of engagement in substance (mis)use [41].

The COVID-19 pandemic is associated with growing economic hardships in many
countries, including Bulgaria, and deterioration of the material status of the families. The
present study reveals that socioeconomic differences in adolescent health risk behaviours
increased at the end of the pandemic. In the pre-pandemic period, the risk of alcohol
misuse is significantly higher among adolescents from high material status families. In the
case of smoking and alcohol consumption, the differences are not statistically significant.
At the end of the pandemic Bulgarian adolescents from affluent families have significantly
higher risk of smoking, vaping and alcohol (mis)use. In the same period, the risk of vaping,
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alcohol use and drunkenness significantly decreases among young people from low mate-
rial status families. Studies conducted in Bulgaria and in other Eastern European countries
in the pre-pandemic period uncover also a significant positive association between family
affluence and the risk of cigarette smoking and alcohol consumption [42-44]. Existing
studies show that unemployment of parents, deprivation, economic hardship and adoles-
cents’ perceptions of family wealth are significantly associated with depression among
young people, concluding that social and economic conditions are critical determinants of
adolescents’ (mental) health during the pandemic [45,46].

Studies show that perceived family support is one of the significant predictors of gen-
eral risk behaviours, cigarette smoking, alcohol consumption, drunkenness, and cannabis
use during the pandemic [47]. Frequent family conflicts and a strained relationship with
parents during the pandemic are associated with an increase in substance use among young
people during this period [48]. Studies conducted in the period before the pandemic in
Bulgaria uncover also a strong preventive effect of family support on adolescent health risk
behaviours [49]. The results from the present study are in line with these finding, showing
that low family support is associated with a higher risk of cigarette smoking, vaping and
alcohol (mis)use among Bulgarian adolescents in both studied periods.

Studies reveal that worsened anxiety symptoms are associated with significantly
higher risk of substance use during the pandemic [50,51]. Higher anxiety and loneliness in
girls compared to boys is found among Bulgarian adolescents during the pandemic [52].
The present study uncovers also that moderate and severe anxiety is associated with a
higher risk of cigarette smoking, vaping and alcohol (mis)use among young people in
Bulgaria at the end of the pandemic. There are no available data on generalised anxiety in
the pre-pandemic period.

Loneliness is a risk factor for poor mental health and substance use among young
people [53,54]. Research shows that, during the pandemic, loneliness was often provoked
by limited social interaction, imposed isolation and restricted socialising activities, which
decreased the frequency of substance use [55]. In line with these studies, the present analysis
reveals that, at the end of the pandemic, young people in Bulgaria who experienced negative
forms of loneliness are less likely to engage in alcohol misuse. In the pre-pandemic period,
negative forms of loneliness are associated with significantly higher risk of alcohol use and
drunkenness. Difference in the measures used in the surveys limit the comparability of
these results.

Limited social interaction with significant others is associated with a higher risk of
vaping. Unsatisfactory contacts and relationships with family members, peers and friends
during the pandemic increased the sense of social isolation in young people. At the same
time, research shows that lower engagement in face-to-face socialising activities during the
pandemic limits the access to substances, leading to lower substance use [56].

Young people who experienced COVID-19 infection in the family are less likely to
smoke cigarettes, while the experience of treatment in hospital for COVID-19 of the adoles-
cent or a family member, being treated in hospital, is associated with a higher risk of vaping
and alcohol misuse. The predicted probabilities from the models with interaction between
health risk behaviours, family support and the experience of COVID-19 infection in the
family uncover that the negative experience with COVID-19 infection in the family have a
depressive effect on health risk behaviours but the risk remains high among students from
low support families. The predicted probabilities from the models with interaction between
health risk behaviours, generalised anxiety and the experience of COVID-19 infection in
the family shows that generalised anxiety and the experience of COVID-19 infection in the
family have a depressive effect on substance use, but the risk remains high in the group of
students with severe anxiety symptoms. Keeping in mind that only 4.9% of the sampled
students were treated in hospital for COVID-19, in the case of hospitalisation the positive
association with substance use can be explained as a coping mechanism in conditions
of serious illness of a family member. Substance use as coping mechanism against the
negative implications of the pandemic was also identified in existing studies, showing
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that coping was more common among young people who used the substances before the
pandemic [57]. The interdependence between the experience of COVID-19 infection or treat-
ment in hospital, anxiety and health risk behaviours among Bulgarian adolescents found in
the present study is in line with these findings, showing that the stressful experiences with
the virus are associated with a divergence in health risk behaviours, which also includes
engagement in substance (mis)use. Research reveals a complex relationship between health
risk behaviours, anxiety and fears from COVID-19 infection among adolescents, dependent
also on the pre-pandemic substance use habits [58]. In particular, adolescents who smoked
cigarettes before the pandemic had lower anxiety and fear from the virus, while young
people who reduced smoking during the pandemic had lower coronavirus anxiety and
higher coronavirus fears [58].

The findings from the present study suggest that the stressful experience of the COVID-
19 pandemic may not necessarily make young people less engaged in substance (mis)use.
Increasing health concerns, higher anxiety, low family support and negative experiences
with COVID-19 infection and treatment in hospital of close family members have a di-
verging effect on adolescents’ health risk behaviours. Contextual factors and popular
beliefs that certain substances are “less harmful” for health and the weak restrictions on
their sales in the country create also a permissive environment, alleviating the access of
the Bulgarian adolescents to different nicotine and alcoholic products. Research shows
examples of the contextual factors, such as the policies of the tobacco companies during
the COVID-19 pandemic in Spain, advertising the use of heated tobacco products as a re-
placement of the traditional cigarettes, which influenced the patterns of tobacco use [27,59].
Big companies such as Philip Morris International promoted heated tobacco product IQOS
as a less harmful alternative to the regular cigarettes, which generated a false perception
about its harmless effect [60]. According to ESPAD survey data from 2019 41.7% of the
15-16-year-old respondents in Bulgaria reported that that it would be very easy for to them
to get cigarettes if they want and for 53.5% it would not be a problem to get spirits [61].

5. Conclusions

The present study explores health risk behaviours of (electronic) cigarette smoking
and (excessive) alcohol consumption among Bulgarian adolescents during the COVID-
19 pandemic and their associations with biopsychosocial factors at the individual and
interpersonal levels. The effect of the studied factors is evaluated by comparison with
pre-pandemic data. The prolonged social isolation, the risk of COVID-19 infection, the
limited opportunities for face-to-face contact with significant others are associated with
changes in young people’s behavioural health and increasing vulnerability of the ado-
lescents during the pandemic. Low family support and higher anxiety stand out as risk
factors strongly associated with substance (mis)use among Bulgarian students during the
pandemic. However, concerns related to COVID-19 infection and the experience of serious
illness in the family, leading to hospitalisation for COVID-19 are not necessarily associated
with lower substance use. The results from the present study can serve as a baseline for
future studies exploring the dynamics in the patterns of substance use among young people
in the post-pandemic period.

5.1. Limitations of This Study

This study is based on two cross-sectional surveys with a similar sample design and
selected variables for the analysis. This does not allow us to explore causality but the data
allow for group-level comparisons. There are slight differences in the age groups in the sur-
veys used in the present analysis. The measures of loneliness are also different. Information
on vaping, ethnic belonging and generalised anxiety is not available from HBSC-2018.

5.2. Implications for Practice

The results from the present study reveal the need for effective and tailor-based
interventions, offsetting the adverse social and psychological implications of the pandemic
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on young people’s health and well-being and, particularly, on their behavioural health and
substance (mis)use. These interventions should consider the major role of familial factors
in early to middle adolescence, particularly of low family support, which is associated
with higher risk for cigarette smoking, vaping, alcohol consumption and drunkenness.
The interventions should focus also on a specific group of young people at increased risk,
i.e., different ages, genders and ethnic minorities (Roma teenagers in particular). The
interventions should address the differential effect of socioeconomic inequalities (family
affluence) on adolescents” health risk behaviours. Adolescent anxiety exacerbated during
the pandemic is associated with higher risk for engaging in the aforementioned health risk
behaviours. The interventions should also target adolescent poor mental health as a risk
factor for substance (mis)use. The results can be used for the development of programmes
for prevention of health risks and psychosocial support of young people in times of large-
scale health crises and societal disruptions such as the COVID-19 pandemic.
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