
Contents lists available at ScienceDirect

Addictive Behaviors

journal homepage: www.elsevier.com/locate/addictbeh

Hookah Use among Russian adolescents: Prevalence and correlates

Artur Galimova,⁎, Omar El Shahawyb,c,d,e, Jennifer B. Ungera, Radik Masagutovf,
Steve Sussmana,g,h

a Department of Preventive Medicine, Keck School of Medicine, Institute for Health Promotion and Disease Prevention, University of Southern California, 2001 N Soto St.,
3rd Floor, Los Angeles, CA 90089-9239, USA
bDepartment of Population Health, New York University School of Medicine, 227 East 30th Street, New York, NY, 10016, USA
c Public Health Research Center, New York University Abu Dhabi, Abu Dhabi, USA
d College of Global Public Health, New York University, NY, USA)
e Community Health Department, Faculty of Medicine, Ain Shams University, Cairo, Egypt
fDepartment of Psychiatry and Narcology, Bashkir State Medical University, 3 Lenina str, Ufa 450000, Russia
g Department of Psychology, University of Southern California, 3620 South McClintock Ave, Los Angeles, CA 90089-1061, USA
h School of Social Work, University of Southern California, 669 W 34th St, Los Angeles, CA 90089-0411, USA

H I G H L I G H T S

• We evaluated the prevalence and correlates of hookah use among Russian adolescents.

• The estimated lifetime and past-30-day prevalence were 34.9% and 9.4% respectively.

• Lifetime and past 30-day hookah users were older among our sample.

• Hookah co-occurred with ever use of other substances.

• There were no gender differences with regards to past 30-day hookah use.
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A B S T R A C T

Hookah use among adolescents is increasing globally. No prior studies in the published literature have examined
hookah use among youth in the Russian Federation. We assessed demographic, psychological and behavioral
factors associated with lifetime and past 30-day hookah use among Russian youth. This cross-sectional study was
conducted in three areas of Bashkortostan, Russia. In 2015, we surveyed Russian high school students (n=716)
on socio-demographic characteristics, tobacco (cigarettes, e-cigarettes, hookah) and drug use (alcohol, mar-
ijuana, and other illicit drugs), coping strategies, and getting in trouble (self and/or family). We estimated
hookah use prevalence and performed bivariate analyses prior to fitting two multilevel models evaluating
lifetime and past 30-day hookah use. Within this sample, 34.92% and 9.36% were lifetime and last 30-day
hookah users, respectively. Lifetime hookah use was associated with older age (OR=1.29), higher anger coping
(OR=1.41), school troubles (OR=2.30), lifetime cigarette (OR=1.59), e-cigarette (OR=4.62), alcohol
(OR=5.61), and marijuana use (OR=8.05). Additionally, past 30-day hookah use was associated with older
age (OR=1.71), lifetime use of alcohol (OR=5.39), school troubles (OR=5.82), and anger coping strategies
(OR=1.40). Hookah use is currently high among Russian youth in Bashkortostan and is associated with other
risky behaviors. Effective interventions targeting multiple substances and coping strategies are needed. Social
media campaigns encouraging cessation and advocating against its use at home may be beneficial in curbing
hookah use among youth.

1. Introduction

Hookah (also called waterpipe, narghile, argileh, shisha, hubble-
bubble, or goza) smoking is the practice of inhaling tobacco smoke

generated by a single - or multi-stemmed device. Typically, charcoal
pieces are placed on top of a perforated aluminum foil separating it
from specially made tobacco that is usually flavored (e.g., fruit flavors),
so when the smoker inhales air through a mouthpiece the tobacco
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mixture heated by charcoal generates smoke and passes through the
water basin (usually made from glass), where it cools before being in-
haled and then puffed into an aromatic cloud of smoke by the smoker
(Akl et al., 2011; Maziak, 2011; Maziak, 2014; Maziak, Ward, Afifi
Soweid, & Eissenberg, 2004).

The prevalence of hookah experimentation among adolescents
seems to be increasing across the globe with relatively higher rates in
Middle Eastern countries, where it has traditionally been used.
(Amrock, Gordon, Zelikoff, & Weitzman, 2014; Fakhari,
Mohammadpoorasl, Nedjat, Hosseini, & Fotouhi, 2015; Fielder, Carey,
& Carey, 2013; Jordan & Delnevo, 2010; Mzayek et al., 2012; Smith
et al., 2011; Smith et al., 2011). For instance, studies conducted in
Lebanon among intermediate and secondary students (average age
15 years) showed that 25% were past 30-day users and 65–66% were
ever hookah users (Akl et al., 2011; Shihadeh, Azar, Antonios, &
Haddad, 2004). Prevalence rates from Europe are lower than in Middle
Eastern countries; for instance, 24% ever and 7.6% current hookah
smoking (regular and occasional smokers) was reported in a study
conducted in London and 10% past 30-day use was reported in a study
conducted in Germany (Jawad et al., 2013; Kuntz, Lampert, & Ki,
2015). Data from a large sample of Canadian youth showed comparable
prevalence rates: 14.3% for ever use and 5.4% for past 30-day use
(Minaker, Shuh, Burkhalter, & Manske, 2015). Approximately
7.3–25.9% ever and 2.6–13.3% current use prevalence (past 30-day
use) has been reported in National U.S. studies among 13–17-year-old
adolescents (Amrock et al., 2014; Mzayek et al., 2012).

Sharing hookah smoking in groups, in which the same mouthpiece
is passed from person to person, is a common practice (Akl et al., 2011;
Maziak, 2011; Maziak, 2014; Maziak et al., 2004).This practice makes
hookah smoking a collective experience that usually takes place in
hookah cafes, which may be especially attractive to adolescents (Aslam,
Saleem, German, & Qureshi, 2014; Heinz et al., 2013). Several studies
have shown that hookah smokers actively use social media (i.e., In-
stagram, Facebook, and YouTube) and the Internet to obtain and share
information about hookah products and discuss hookah-related activ-
ities (Brockman, Pumper, Christakis, & Moreno, 2012; Link, Cawkwell,
Shelley, & Sherman, 2015). Yet, social media posts rarely address the
harmful consequences associated with hookah use (Allem, Chu, Cruz, &
Unger, 2017; Brockman et al., 2012; Carroll, Shensa, & Primack, 2013)
and its common misperceptions (e.g., the false belief that smoke is
purified from toxins when it passes through water making it safer than
cigarette smoking) promote social learning experiences (Aljarrah,
Ababneh, & Al-Delaimy, 2009; Bandura & Walters, 1977; Cobb, Ward,
Maziak, Shihadeh, & Eissenberg, 2010; Maziak, 2011; Maziak, 2014).
There also is a growing market offering many different smooth and
sweet tasting hookah tobacco flavors. Young people may view hookah
as an affordable, accessible, and socially acceptable way to socialize
with friends (Cobb et al., 2010; Jordan & Delnevo, 2010; Martinasek,
McDermott, & Martini, 2011; Maziak et al., 2004; Sutfin, Song,
Reboussin, & Wolfson, 2014).

Hookah smokers tend to view this activity as less addictive and
harmful compared to cigarettes (Eissenberg, Ward, Smith-Simone, &
Maziak, 2008; Jordan & Delnevo, 2010; Minaker et al., 2015; Noonan &
Patrick, 2013; Smith, Edland, et al., 2011; Smith, Novotny, et al., 2011).
However, prior studies have shown that hookah use is neither less
harmful nor less addictive than cigarette smoking (Cobb et al., 2010;
Eissenberg & Shihadeh, 2009; Knishkowy & Amitai, 2005; Maziak et al.,
2004). Recent systematic reviews and individual studies have suggested
that hookah smoking is associated with respiratory diseases, lung
cancer, esophageal cancer, chromosomal aberrations, chronic ob-
structive lung disease, periodontal diseases, low birth weight, and ne-
gatively affects the cardiovascular system (Akl et al., 2010; Gunaid
et al., 1995; Maziak et al., 2004; Nasrollahzadeh et al., 2008; Shaikh,
Vijayaraghavan, Sulaiman, Kazi, & Shafi, 2008; Yadav & Thakur, 2000).

Demographic and psychosocial correlates of hookah use have been
identified among US adolescents. Accumulating evidence reveals that

hookah use among youth increases with age and is more prevalent
among males (Amrock et al., 2014; Berg, Schauer, Asfour, Thomas, &
Ahluwalia, 2011; Chan, Leatherdale, Burkhalter, & Ahmed, 2011;
Minaker et al., 2015; Palamar, Zhou, Sherman, & Weitzman, 2014;
Sterling & Mermelstein, 2011). The few studies that have examined the
relationship between socioeconomic status (SES) and hookah use have
shown that youth with higher weekly spending money and higher
parents' education are more prone to use hookah (Amrock et al., 2014;
Minaker et al., 2015; Palamar et al., 2014). Hookah use is more pre-
valent among youth who use cigarettes, e-cigarettes, alcohol, mar-
ijuana, or other illegal drugs (Amrock et al., 2014; Barnett, Soule,
Forrest, Porter, & Tomar, 2015; Chan et al., 2011; Eissenberg et al.,
2008; Fielder et al., 2013; Heinz et al., 2013; Jordan & Delnevo, 2010;
Minaker et al., 2015; Mzayek et al., 2012; Palamar et al., 2014;
Shepardson & Hustad, 2016; Sterling & Mermelstein, 2011; Villanti,
Cobb, Cohn, Williams, & Rath, 2015). Among psychological factors,
sensation seeking, impulsivity, openness to new experience, low level of
conscientiousness, and greater perceived stress are associated with
hookah use (Berg et al., 2011; Fakhari et al., 2015; Hampson, Tildesley,
Andrews, Barckley, & Peterson, 2013). The association between coping
strategies and hookah use has not been addressed yet; however, pre-
vious studies have demonstrated that negative coping strategies (i.e.
“avoidance coping” and “anger coping”) are associated with substance
use (i.e. cigarette and e-cigarette smoking, alcohol and marijuana use),
whereas positive coping strategies (i.e. “social-support” and “decision-
making coping”) are negatively associated with youth substance use
(Kong, Idrisov, Galimov, Masagutov, & Sussman, 2017; McConnell,
Memetovic, & Richardson, 2014; Sussman et al., 1993; Wills, Sandy,
Yaeger, Cleary, & Shinar, 2001).

Despite the fact that Russia is the largest country geographically
with high tobacco use rates, to our knowledge, no prior studies in the
published literature have examined hookah use among youth in the
Russian Federation (Bobak et al., 1996; Gunning, Sussman, Rohrbach,
Kniazev, & Masagutov, 2009). Current conventional cigarette smoking
among Russian adolescents aged 13–15 years is 26.9% among boys and
23.9% among girls, while lifetime and past 30-day e-cigarette use
among 15–18 years old adolescents is 28.6% and 2.2% respectively
(Baška, Warren, Bašková, & Nrjijoph, 2009; Kong et al., 2017). Against
a changing background of tobacco use norms among adolescents it is
crucial to obtain knowledge of hookah use patterns and to assess de-
mographic, psychological and behavioral correlates of hookah use
among Russian youth. This study sought to fill an important research
gap by examining hookah use among Russian adolescents. We con-
sidered gender, age, ethnicity, living situation, level of parents' educa-
tion, getting into legal trouble or trouble at school, ever use of sub-
stances (i.e. cigarettes, e-cigarettes, alcohol, marijuana and other illicit
drugs), and coping strategies as correlates of hookah use. We hy-
pothesized that the prevalence of hookah use among the Russian ado-
lescent sample would be higher among older participants and among
those with higher parents' education, consistent with the available lit-
erature. Given that the cigarette smoking prevalence among Russian
adolescents is higher among boys than among girls, (Warren et al.,
2008), we expected that hookah use also would be more prevalent
among boys. In accordance with problem behavior theory (Jessor,
1991), we hypothesized that hookah use would be more prevalent
among lifetime substance users and those who reported legal or school
troubles. Finally, we hypothesized that hookah use would be higher
among those adolescents with negative coping strategies and lower
among those with positive coping strategies.

2. Methods

2.1. Study population

This cross-sectional study was conducted in three areas of
Bashkortostan, Russia. Bashkortostan is a republic (federal subject)
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within the Russian Federation, located between the Volga River and the
Ural Mountains. It has a population of 4.1 million, is comprised of
numerous ethnicities, and spans over 143,600 km2. Ufa is the capital of
Bashkortostan and has a population of over 1 million. Sterlitamak is the
second largest city of Bashkortostan with a population of 274,000.
Finally, Karagaevo is a village in Bashkortostan, which is 143 km from
Ufa and has a population of 330 (Minahan, 2000; Saunders & Strukov,
2010).

In 2015, we anonymously surveyed Russian high school students,
where we assessed demographics, tobacco and other drug use, coping
strategies, and trouble-related behaviors. A total of 778 students were
invited to participate in our study. Data was collected from 716 parti-
cipants (response rate 92.1%) sampled from nine selected high schools
located in these three locations in the Bashkortostan Republic, Russian
Federation (Ufa, Sterlitamak, and Karagaevo).

The schools were selected as a convenience sample by researchers
and city officials (Education Department officials), representing a cross-
section of their cities: six schools in Sterlitamak, two schools in Ufa, and
one school in Karagaevo. The classes that participated in the survey
were randomly selected from each school. The questionnaire was de-
veloped in English, translated into Russian and back-translated into
English by two bilingual speakers. A similar method has been used in
prior studies conducted in the Russian Federation (Gunning et al.,
2009). The Bashkir State Medical University Institutional Review Board
approved all study procedures. Participation in the study was volun-
tary, and all participants had the option of withdrawing from the study
at any time without a penalty. Adolescents' verbal agreement and
parents' informed consent was obtained for students under age 18;
students who were 18 years or older provided informed consent prior to
participating in the study.

2.2. Measures

2.2.1. Demographics and drug use behavior
2.2.1.1. Demographics. We assessed gender, age, ethnicity,
socioeconomic status (SES), and living situation. We originally had
seven ethnic group categories in our sample: Russian, Tatar, Bashkir,
Tatar/Bashkir, Russian/Tatar; Russian/ Bashkir, and Other. To
represent the ethnicity categories in terms of similar cultural and
religious backgrounds, we collapsed these categories into three
groups: Russian, Tatar and/or Bashkir, and other. We asked students
“who do you live with?” to examine the family structure. Response
options included “both parents (or step parents)”, “only with my
mother (or stepmother)”, “only with father (or stepfather)”,
“sometimes with my mother (or stepmother) and sometimes with my
father (or stepfather)”, and “other.” Since the majority of the
participants indicated that they live with both parents (75.8%) and
with my mother/ stepmother (22.2%) response options for this question
were collapsed into two categories: “both parents (or step parents)” and
“other.” Finally, we assessed participants' SES by asking about their
parents' level of education separately for mothers and fathers (i.e.,
“What is the highest degree completed by your mother/father?”). The
response categories included: “secondary school,” “vocational
training,” “university degree,” and “other.” Since none of the
participants selected “other” category for father's education and only
3 participants (0.4%) selected this category for mother's education, we
decided to exclude this response option from the analysis. Those who
chose “other” for mother's education were treated as missing for this
question.

2.2.1.2. Drug use behavior. To examine lifetime use of substances (i.e.,
cigarettes, e-cigarettes, hookah, alcohol, marijuana, and other drugs)
we asked the following item: “In your lifetime, how many times have you
tried each of the drugs below?” The 11 response categories ranged from 0
times to over 100 times. We coded a response other than “0 times” as
ever use of each corresponding product. We assessed last 30-day use of

hookah e-cigarettes, cigarettes, alcohol, marijuana, and other drugs by
asking a question: “How many times have you used each of these drugs in
the last month (last 30 days)?” The response categories also ranged from
0 times to over 100 times and any answers other than “0 times” were
coded as past 30-day use of each corresponding product.

2.2.2. Coping and trouble-related behaviors
To assess coping strategies, we asked subjects what they would do

when they have a problem at school or at home. We provided 12 coping
statements, each with a five-point answer scale ranging from “never” to
“always”. This measure was designed to assess four coping strategies:
social-support coping (e.g., “I talk to my mother/father”), avoidance
coping (e.g., “I tell people to just leave me alone”), anger coping (e.g., “I
yell and scream at someone”) and decision-making coping (e.g., “I think
hard about what steps to take”). These subscales are adapted from Wills
(Wills, 1986) and assessed positive (decision-making and social-support
coping) and negative (avoidance and anger coping) coping strategies.
The reliability of three subscales were high: Cronbach's alphas for so-
cial-support coping, decision-making coping, and anger coping items
were 0.88, 0.82 and 0.70 respectively. However, avoidance coping
subscale showed poor reliability (Cronbach's alpha=0.51), so we
decided to remove this subscale from the analysis. Multilevel models
with and without the avoidance subscale sensitivity analyses showed
comparable results.

To assess participants' and family members' history of getting into
trouble, we asked two items: “During the past 2 years, I got disciplined or
suspended from school or work”. “During the past 2 years, someone in my
family or I was arrested”. Response categories for these last two ques-
tions were “yes” or “no”.

2.3. Data analysis

Univariate distributions of all variables and descriptive statistics
were calculated before bivariate and multivariate analyses were per-
formed. We used Pearson's Chi-square test to examine the associations
between categorical study variables and ever / past 30-day use of
hookah. Differences between groups defined by ever / past 30-day use
of hookah were evaluated using t-tests for continuous study variables.
For the final model, based on the intraclass correlation of 0.09 and 0.46
(respectively for lifetime and past 30-day hookah use) and the average
cluster size, we used a multilevel modeling approach to control for the
nesting of students (Level 1) within schools (Level 2). We fitted two
separate multilevel models to evaluate associations between lifetime
and past 30-day hookah use (outcome variables) and the following
predictor variables: family structure, gender, age, father's and mother's
highest education, coping strategies, trouble-related behaviors, lifetime
use of cigarettes, e-cigarettes, alcohol, marijuana and other drugs. All
statistical analyses were conducted using SAS software (version 9.4;
SAS Institute, Cary, NC).

3. Results

The age ranged between 15 and 18 years (mean 16.27), with a
nearly even gender split (48.5% male; 51.5% female). A total of 34.9%
of the total sample (n=716) tried hookah smoking at least once in
their lifetime, and 9.4% were past 30-day users. The majority of lifetime
and past 30-day hookah users used hookah between 1 and 10 times in
their lifetime or past 30 days, respectively (see Table 1). Adolescents
represented 3 ethnic groups, of the total sample 29.0% were Russian,
50.6% were Tatar/Bashkir, and 20.4% represented other ethnic groups.
Demographic characteristics for the total sample size and stratified by
hookah use status are shown in Table 1.

Bivariate analysis showed that those who tried hookah in their
lifetime, compared to those who did not, were significantly older (mean
age 16.4 years vs. 16.2 years, p < .01) and scored higher on the anger
coping scale (7.4 vs. 6.6, p < .01). Lifetime hookah users compared to
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non-users were more likely to be females (43.6% vs. 56.4%, p= .05),
and were more likely to report using cigarettes (68.4% vs. 22.8%,
p < .01), e-cigarettes (57.2% vs. 13.3%, p < .01), alcohol (73.6% vs.
23.4%, p < .01), and marijuana (12.0% vs. 0.6%, p < .01). Lifetime
hookah users were more likely to report being disciplined/ suspended
from school (10.4% vs. 4.9%, p < .01); and being arrested or having a
family member arrested (7.2% vs. 3.4%, p < .05).

Past 30-day hookah users, compared to those who did not smoke
hookah in the past 30 days, more likely to report getting disciplined/
suspended from school (19.4% vs. 5.6%, p < .01), report using cigar-
ettes (58.2% vs. 36.7%, p < .01), e-cigarettes (43.3% vs. 27.1%,
p < .01), consuming alcohol (83.6% vs. 36.5%, p < .01), and trying
marijuana (17.9% vs. 3.2%, p < .01), in their lifetime. In addition,
past 30-day hookah users were less likely to live with both parents
(65.7% vs. 76.9%, p < .05) and reported lower father's education
(p < .01) compared to past-30 day non-users. There were no gender
differences among past 30-day hookah users.

3.1. Correlates of lifetime hookah use

The multilevel analysis (Table 2) revealed that after adjusting for
other variables, lifetime use of e-cigarettes (OR=4.62; 95% CI, 2.65,
8.05), alcohol (OR=5.61; 95% CI, 3.56, 8.86), marijuana (OR=8.05;
95% CI, 1.91, 33.81), and experiencing troubles at school (OR=2.30;
95% CI, 1.04, 5.07) were associated with greater odds of lifetime use of
hookah. In addition, a 1-SD increase in age was associated with 29%

greater odds (OR=1.29; 95% CI, 1.03, 1.62), while a 1-SD increase on
anger coping scale was associated with 41% greater odds (OR=1.41;
95% CI, 1.10, 1.80) of being a lifetime user. Finally, males had mar-
ginally lower odds (OR=0.66; 95% CI, 0.43, 1.03) of being lifetime
hookah user, compared to females.

3.2. Correlates of past 30-day hookah use

Lifetime use of alcohol (OR=5.39; 95% CI, 2.36, 12.35), and
having school troubles (OR=5.82; 95% CI, 2.13, 15.87), were asso-
ciated with greater odds of past 30-day use of hookah. A 1-SD increase
in age (OR=1.71; 95% CI, 1.20, 2.46) as well as a 1-SD increase in the
anger coping scale (OR=1.40; 95% CI, 1.02, 1.93) were associated
with 71% and 40% greater odds of being past 30-day hookah user,
respectively. Meanwhile, belonging to other ethnicity groups relative to
Russian ethnicity (OR=0.44; 95% CI, 0.19, 0.99) was associated with
lower odds of past 30-day use of hookah.

4. Discussion

In this study, 34.9% of the participants reported lifetime hookah use
and 9.36% reported past 30-day use. These prevalence estimates were
slightly higher than observed in prior studies among European and U.S
adolescents (Amrock et al., 2014; Jawad, Cheeseman, & Brose, 2017;
Kuntz et al., 2015; Mzayek et al., 2012). This may be due to the
widespread availability of alternative tobacco products in Russia, as

Table 1
Participant characteristics for the total sample and separated by lifetime and past-30-day hookah use.

Study variables Total sample (n= 716) Lifetime hookah pa Past-30 day hookah pb

users (n=250) Non-users users (n=67) Non-users

Hookah use frequency (%)
- 1–10 times 82.00 – N/A 83.58 – N/A
- 11–20 times 6.40 – 10.44 –
- 20–30 times 3.60 – 2.99 –
- > 30 times 8.00 – 2.99 –

Gender (%)
- Male 48.46 43.60 51.07 0.06 55.22 47.77 0.25
- Female 51.54 56.40 48.93 44.78 55.22

Age (M, SD) 16.27 ± 1.02 16.41 ± 1.01 16.20 ± 1.01 < 0.01 16.34 ± 1.02 16.26 ± 1.02 0.53
Ethnicity (%)
- Russian 29.05 30.40 28.33 0.77 49.25 26.96 < 0.01
- Bashkir/Tatar 50.56 50.40 50.64 29.85 52.70
- Other 20.39 19.20 21.03 20.90 20.34

Family structure (%)
- Both parents 75.84 76.80 75.32 0.66 65.67 76.89 0.04
- Other 24.16 23.20 24.68 34.33 23.11

Mother's highest degree (%)
- Secondary school 5.34 4.84 5.60 0.76 9.09 4.95 0.10
- Vocational training 55.48 57.26 54.53 62.12 54.80
- University degree 39.19 37.90 39.87 28.79 40.25

Father's highest degree (%)
- Secondary school 8.18 7.66 8.46 0.93 10.61 7.93 < 0.01
- Vocational training 50.92 51.21 50.76 65.15 49.46
- University degree 40.90 41.13 40.78 24.24 42.61

Lifetime use (%)
- Cigarettes 38.69 68.40 22.75 < 0.01 58.21 36.67 < 0.01
- E – cigarettes 28.63 57.20 13.30 < 0.01 43.28 27.12 < 0.01
- Alcohol 40.92 73.60 23.39 < 0.01 83.58 36.52 < 0.01
- Marijuana 4.61 12.00 0.64 < 0.01 17.91 3.24 < 0.01
- Other drugs 4.75 4.80 4.72 0.96 7.46 4.47 0.24

Trouble-related behaviors (%)
- School trouble 6.84 10.40 4.94 < 0.01 19.40 5.55 < 0.01
- Trouble with the law 4.75 7.20 3.43 0.02 4.48 4.78 0.91

Stress-coping scale (M, SD)
- Decision-making coping 10.32 ± 2.30 10.15 ± 2.19 10.41 ± 2.36 0.16 10.82 ± 2.48 10.27 ± 2.28 0.16
- Anger coping 6.84 ± 2.21 7.37 ± 2.01 6.56 ± 2.26 < 0.01 7.03 ± 2.18 6.83 ± 2.21 < 0.01
- Social-support coping 10.55 ± 2.86 10.35 ± 2.77 10.65 ± 2.90 0.18 10.57 ± 3.28 10.54 ± 2.82 0.18

a for the difference between lifetime hookah users and non-users.
b for the difference between past 30-day hookah users and non-users.
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they remain under-regulated (Galimov et al., 2018).
To our knowledge, this is the first study to assess the prevalence and

correlates of hookah use among Russian youth living in the
Bashkortostan Republic. As tobacco use norms among adolescents
change, it is crucial to obtain knowledge of hookah use patterns, and
assess demographic, psychological and behavioral correlates of hookah
use among Russian youth. As was hypothesized, hookah co-occurred
with ever use of other substances (i.e. cigarettes, e-cigarettes, alcohol,
marijuana and other illicit drugs) and was associated with trouble-re-
lated behaviors (i.e., troubles at school). These findings are consistent
with prior studies (Amrock et al., 2014; Barnett et al., 2015; Chan et al.,
2011; Eissenberg et al., 2008; Fielder et al., 2013; Heinz et al., 2013;
Jordan & Delnevo, 2010; Minaker et al., 2015; Mzayek et al., 2012;
Palamar et al., 2014; Shepardson & Hustad, 2016; Sterling &
Mermelstein, 2011; Villanti et al., 2015) and consistent with Problem
Behavior Theory (Jessor, 1991), which suggests that problem behaviors
tend to cluster. Nonetheless, more longitudinal studies investigating
temporal associations and the complex interplay among these sub-
stances are warranted.

Hookah use appears to be a behavior that is more common among
high-risk youth than among low-risk youth. Anger coping strategies
were associated with lifetime and past 30-day hookah use, but other
coping strategies (social-support, decision-making) were not associated
with hookah use. Even though this is the first study examining hookah
use and coping strategies among adolescents, our results are consistent

with the prior findings showing that negative coping strategies (i.e.
“avoidance coping” and “anger coping”) are associated with substance
use (McConnell et al., 2014; Sussman et al., 1993; Wills et al., 2001).
One may speculate that future hookah prevention efforts involving
anger control may be beneficial.

As hypothesized, the prevalence of hookah use increased with age.
However, contrary to our hypotheses and contrary to previous studies
(Barnett et al., 2013; Berg et al., 2011; Chan et al., 2011; Minaker et al.,
2015; Palamar et al., 2014; Sterling & Mermelstein, 2011), there were
no gender differences in past 30-day hookah use. Several recent studies
have found that hookah use is increasing in popularity among adoles-
cent girls, and that girls view it as more attractive, more affordable, and
more socially acceptable than other tobacco products (Fakhfakh, Hsairi,
Maalej, Achour, & Nacef, 2002; Maziak et al., 2004; Nakkash, Khalil, &
Afifi, 2011; Smith, Novotny, et al., 2011; Sterling & Mermelstein,
2011). These findings may explain the higher lifetime experimentation
rates among females in our sample compared to males; nevertheless
future longitudinal studies are needed to examine such potential gender
differences.

Contrary to our hypothesis on demographics and hookah use, but
consistent with an at-risk youth perspective, past 30-day users had less
educated parents (proxy of SES) and were less likely to live with both of
them. Little is known about how Russian youth are obtaining hookah
products. One Russian survey suggested that more than half of hookah
users smoke it at home (Baboshkina, Yurkova, & Pichugina, 2018).
Therefore, adolescents might own their own hookah devices, however
future studies are warranted to better understand where they obtain
these devices. Social campaigns, encouraging parents to prohibit their
children from smoking hookah at home, may also be needed.

Finally, we found that those participants, who represented Bashkir/
Tatar and Other (mostly comprised of mixed Bashkirs and Tatars)
ethnicities, were less likely to use hookah in the past 30-days. Similar
results were reported in a prior study examining substance use among
Russian adolescents from Bashkortostan Republic (Kong et al., 2017).
These findings may reflect the fact that Russians and Bashkirs/Tatars
have different languages, religious histories, and traditions. For in-
stance, Bashkirs and Tatars are historically Muslims, while Russians are
Orthodox Christians. Bashkirs and Tatars may perceive stronger social
and religious norms against substance use. Future studies identifying
ethnic specific attitudes and perceptions regarding use of substances
and hookah specifically are needed.

4.1. Study limitations and future research directions

First, only a convenience sample of teens within one Republic of the
Russian Federation was assessed. Although the results of the study can
be generalized to 15–18 years Bashkortostan adolescents, our findings
may not be representative of all Russian adolescents. Additionally, since
only one rural school was recruited, we were not able to compare rural
and urban differences. To enhance generalizability, future research
should sample subjects with a wider age range from multiple regions of
the country. Second given the nature of the data (self-reported), recall
and social desirability biases may have affected the results. However,
since the study was anonymous with a response rate of 92.1%, these
biases are less plausible. Third, given the cross-sectional study design, it
was not possible to assess the causality of relationships or to perform
long-term trend analyses. Longitudinal work would be better able to
catch temporal associations. Finally, owing to the limitations of the
questionnaire, we could not account for other important variables, such
as peers'\parents' substance\hookah use, attitudes and perceptions re-
garding hookah use, ease of access to tobacco products, age of hookah
\substance use initiation, which have been found to be associated with
hookah use in other studies (Amrock et al., 2014; Heinz et al., 2013;
Sidani, Shensa, Barnett, Cook, & Primack, 2014; Smith, Novotny, et al.,
2011; Villanti et al., 2015). Future studies (both quantitative and
qualitative) that include a wider range of predictors are needed to

Table 2
Multilevel model examining the association between study variables and life-
time and past-30-day hookah use with school as cluster.

Predictors Lifetime hookah use
(n= 250)

Past-30 day hookah use
(n= 67)

OR 95% CI OR 95% CI

Gender (female= ref) 0.66‡ 0.43-1.03 1.22 0.61–2.43
Age (1-SD increase) 1.29* 1.03–1.62 1.71** 1.20–2.46
Ethnicity
- Russian (ref)
- Bashkir/Tatar 1.36 0.80–2.31 0.53‡ 0.25-1.12
- Other 0.79 0.44–1.44 0.44* 0.19–0.99

Family structure
- Other person(s) (ref)
- Both parents 1.13 0.69–1.87 0.95 0.47–1.90

Mother's highest degree
- Secondary school
(ref)

- Vocational training 0.70 0.27–1.86 0.45 0.14–1.49
- University degree 0.62 0.23–1.69 0.37 0.10–1.31

Father's highest degree
- Secondary school
(ref)

- Vocational training 1.43 0.60–3.41 1.89 0.64–5.61
- University degree 1.46 0.58–3.68 1.21 0.36–4.07

Lifetime use (never
use= ref)

- Cigarettes 1.59‡ 0.93-2.71 0.76 0.34–1.70
- E – cigarettes 4.62** 2.65–8.05 2.05‡ 0.90-4.64
- Alcohol 5.61** 3.56–8.86 5.39** 2.36–12.35
- Marijuana 8.05** 1.91–33.81 1.52 0.51–4.50
- Other drugs 0.41 0.14–1.20 0.66 0.16–2.79

Trouble-related
behaviors (no= ref)

- School trouble 2.30* 1.04–5.07 5.82** 2.13–15.87
- Trouble with the law 0.92 0.36–2.34 0.46 0.10–2.04

Decision-making coping
(1-SD increase)

1.12 0.88–1.42 1.14 0.84–1.56

Anger coping (1-SD
increase)

1.41** 1.10–1.80 1.40* 1.02–1.93

Social-support coping (1-
SD increase)

1.21 0.96–1.54 1.04 0.78–1.39

‡ p < 0.1 * p < 0.05. ** p < 0.01. p-values derived from testing logistic
regression coefficients.
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better understand hookah use initiation and its development process in
Russian adolescents.

4.2. Conclusions

Our results indicate that hookah use is an emerging public health
concern in Bashkortostan, Russia and is another set of relatively risky
behaviors. Accordingly, hookah may introduce more harm by creating
new attractive methods for youth to become addicted to nicotine, po-
tentially leading to use of alcohol, marijuana and other illicit drugs.
Effective intervention measures targeting multiple substances and
anger control prevention measures may help prevent youth from using
hookah and perhaps other tobacco products. Social media campaigns
encouraging youth to quit and advocating against its use at home may
also be beneficial. Finally, polices banning hookah smoking in bars and
cafes and setting the minimum purchase age to at least 18 years are
warranted.
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