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Trends and Correlates of Hookah Use Among
High School Students in North Carolina

Li-Ling Huang, Erin L. Sutfin, Sarah Kowitt, Tanha Patel, Leah Ranney, Adam O. Goldstein

OBJECTIVES Although youth cigarette smoking has declined in the United States, use of alternative tobacco products, such as hookah, has
increased. This study assesses changes in prevalence of use from 2011 to 2013, and examines factors associated with current hookah use
among North Carolina high school students in 2013.

METHODS Data came from the North Carolina Youth Tobacco Survey in 2011 (n = 4,791) and 2013 (n = 4,092). STATA (StataCorp LLC)
logistic regression survey procedures account for the complex survey design and sampling weights.

RESULTS Prevalence of reported current hookah use significantly increased from 3.6% (95% Cl: 2.8-4.5) in 2011 to 6.1% (95% ClI: 4.9-7.5)
in 2013 while reported lifetime hookah use increased from 9.8% (95% Cl: 8.0-12.0) in 2011 to 12.6% (95% Cl: 11.0-14.4) in 2013. Correlates
of current hookah use included having a weekly disposable income over $50 (adjusted odds ratio (AOR) = 2.05, 95% Cl: 1.25-3.35), cur-
rently smoking cigarettes (AOR = 4.57,95% Cl: 1.80-11.62), and living with hookah users (AOR = 6.45, 95% Cl: 3.21-12.93). Participant self-
reports of “liking" or positively commenting on tobacco products on social media were associated with current hookah use (AOR = 1.83,
95% ClI: 1.84-4.52). Frequent exposure to online tobacco advertisements (AOR =1.61, 95% Cl: 1.13-2.28) were also associated with current
hookah use.

concLusioNs Comprehensive product specific communication and policy interventions are needed to educate youth about the dangers of
hookah use and reduce social acceptability among youth. To decrease hookah use in North Carolina, policymakers should consider restor-
ing funding for comprehensive tobacco prevention and control programs, and equalizing tobacco tax rates for all tobacco product types.

H ookah, also known as water pipe, nargileh, and shi-
sha, smoking has become a global epidemic, spread-
ing from its origin in the Middle East to most parts of the
world. Hookah smoking has gained popularity in Western
countries, including the United States, United Kingdom, and
Canada [1-3]. According to the most recent Global Youth
Tobacco Survey, hookah use has already replaced cigarettes
as the most common form of tobacco product used by
adolescents aged 13-15 years in 17 eastern Mediterranean
countries, with a prevalence of hookah smoking ranging
from 9% to 15% [3]. Hookah use is widespread and rising
among United States adolescents and young adults, despite
declines in youth cigarette use over time [4, 5]. The Centers
for Disease Control and Prevention (CDC) suggests that
this decline in cigarette smoking may be offset by the rap-
idly increasing use of other forms of smoked tobacco [6],
including hookah. The prevalence of past 30-day hookah
use among United States high school students significantly
increased from 4.1% in 2011 to 7.2% in 2015 [7-9]. Evidence
suggests that health risks associated with hookah use are
similar to those with cigarette smoking, including nicotine
addiction, lung cancer, respiratory illness, low birthweight,
and periodontal disease [10]. Hookah users may smoke
over a longer period of time compared to cigarette users,
and absorb higher concentrations of the same toxins found
in cigarette smoke due to the method of smoking [11].
Representative data from many countries indicate
that hookah use is more prevalent among those who are
younger, male, have a high socioeconomic status, live in an

urban area, and occasionally and socially use tobacco [3].
Factors that drive this hookah phenomenon include intro-
duction of flavored hookah tobacco (ie, Maassel), reduced
risk misperceptions, popular lounge or café culture, grow-
ing social appeal, rise of Internet and social media, and
lack of regulation [2, 3, 12-14]. The epicenter of the hookah
use epidemic includes young adults, with peak use among
19-21 year olds [3, 7, 15]. The majority of hookah research
has been conducted on college populations and shows
hookah use is associated with being younger [15, 16], being
male [15-17], being White [15], using cigarettes [16-19],
using other drugs [16, 19], and having a belief that hookah
smoking is less harmful than cigarette smoking [17, 19, 20].
Research on adolescent hookah use indicates that factors
associated with use include being male, current cigarette
use, reduced perception of harm, and higher perceived
social acceptability [21-28].

The Internet has been widely exploited to sell tobacco
products. Tobacco sale websites serve as a direct form of
tobacco promotion and advertising where users or potential
buyers can post comments on tobacco products [29, 30].
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Hookah retail and lounge websites purposely target young
people with their marketing messages and promote social
aspects of hookah smoking by inviting young people to post
hookah smoking images and to blog about hookah with peers
on social media such as Facebook [31]. Emerging evidence
shows that exposure to marketing of the unhealthy prod-
ucts through social media platforms may impact adolescent
health behaviors [32]. Given that 92% of US adolescents
report going online daily, with 71% using Facebook [33], the
current study expands on previously identified correlates by
examining social media engagement and exposure to online
tobacco advertising, and their associations with hookah use
in a representative sample of high school students in North
Carolina. We also examined associations between hookah
use and youth exposure to antitobacco messages, along
with school and community tobacco prevention activities.
Identification of these correlates of hookah use among ado-
lescents may help to identify risk factors and facilitate the
development of evidence-based campaigns and interven-
tions to prevent and decrease hookah use. Given the social
nature of hookah use and online advertising of growing
hookah venue businesses, we hypothesize that social influ-
ence from family, friends, and others, and exposure to and
engagement with pro-tobacco messages on the Internet and
social media will be associated with increased odds of cur-
rent hookah use among youth.

Methods

The data are from the 2011 and 2013 North Carolina
Youth Tobacco Survey (NCYTS), a voluntary, anonymous
school-based survey of middle and high school students that
has been administered biannually since 1999. The NCYTS
survey uses a 2-stage cluster probability sampling design to
produce a representative sample of students in grades 6-12.
The first-stage sampling frame for this study consisted of
all public high schools (grades 9-12). Schools were selected
with probability proportional to school enrollment size.
Within each selected school, systematic equal probability
sampling was used to randomly select classes, and students
in the selected classes were invited to participate in the sur-
vey. Passive parental consent forms were utilized unless an
active consent form was required according to a specific
school district policy.

The NCYTS is a CDC funded and approved survey con-
ducted to evaluate state tobacco control efforts. This study
was reviewed by the Office of Human Research Ethics at
The University of North Carolina at Chapel Hill, which deter-
mined that this study did not constitute human subjects
research as defined under federal regulations and did not
require an institutional review board approval.

Measures

Hookah and cigarette use. Two dichotomous variables
assessed students’ self-reported hookah use. Ever use was
measured by one item: “Which of the following tobacco

products have you ever tried, even just one time?" Current
use was measured by one item: “In the past 30 days, which
of the following tobacco products have you used on at least
one day?" We created three variables: current use (use in
the past month), ever use (use more than a month ago), and
lifetime use (includes current and ever).

Current cigarette smoking was defined as any cigarette
use in the past 30-days. The following questions were used
to measure smoking susceptibility [34]: “Do you think you
will smoke a cigarette in the next year?" (definitely yes, prob-
ably yes, probably not, definitely not); “Do you think that
you will try a cigarette soon?” (I have already tried smoking
cigarettes, yes, no); and “If one of your best friends were to
offer you a cigarette, would you smoke it?"” (definitely yes,
probably yes, probably not, definitely not). Students were
classified as not susceptible if they answered ‘definitely not’
or 'no’ to all three items, otherwise they were classified as
susceptible.

Sociodemographics. Students were asked to indicate their
sex (male, female), grade (9-12), race/ethnicity (White,
Black, Hispanic, or Other), and how much money they
have each week to spend any way they want (= $10, $11 to
$50, > $50).

Tobacco use among family, friends, and teachers. One
question was asked about cigarette use among close friends:
“How many of your four closest friends smoke cigarettes?”
(0, 1-2, 3-4). Students were also asked if anyone who lived
with them currently used any tobacco products (from a
product list) and responses were classified into no one using
any tobacco products, someone using hookah, and someone
using other tobacco products. Another question asked stu-
dents to indicate whether they had seen a teacher or any-
one else who worked or volunteered at their school use any
tobacco product at any time, including during school hours,
after school but still on campus, while riding a bus, or at an
after school event (yes, no).

Tobacco attitudes and beliefs. Students were asked
“Have you ever ‘liked’ or commented positively about any
tobacco product on a website such as Facebook, MySpace,
or Twitter?” (1 = yes, O = no, not using any social media).
Two questions asked students how harmful they thought
breathing smoke from other people's cigarettes or other
tobacco products was, and to what extent they agreed that
all tobacco products are dangerous. Answers were plotted
on a 4-point Likert scale, and responses were then dichoto-
mized (harmful vs. not harmful, agree vs. disagree).

Exposure to tobacco advertising. Students were asked
how often they saw advertisements or promotions for
tobacco products when using the Internet (O = do not use
the Internet, never, or rarely, 1 = sometimes, 2 = most of the
time or always) or when going to a convenience store, super-
market, or gas station (O = never go to these places, never, or
rarely, 1= sometimes, 2 = most of the time or always).

Exposure to antitobacco information and activities. One
question assessed whether students saw or heard commer-



cials on TV, the Internet, or on the radio about the dangers of
cigarette smoking during the past month (yes, no). Students
were also asked to indicate whether they were taught in
class about why not to use tobacco products and whether
they participated in any school or community activities to
prevent youth from using tobacco products (yes, no).

Statistical Analyses

NCYTS data are statistically weighted to reflect the likeli-
hood of sampling each student and to reduce bias by compen-
sating for differing patterns of nonresponse. Unless stated
otherwise, data were analyzed by using STATA version 13.1
(StataCorp LLC) survey procedures to account for the com-
plex survey design and sampling weights. Chi-square tests
were used to compare sample characteristics and examine
descriptive statistics for each covariate of current hookah
use in 2013. Bivariate and multivariable logistic regression
analyses were conducted to examine the correlates of cur-
rent hookah use in 2013. Only covariates that showed signifi-
cant associations (P < .05) with use in the bivariate models
were entered into multivariable models, including sex, grade,
race/ethnicity, weekly disposable income, smoking suscepti-
bility, current cigarette use, closest friends who smoke ciga-
rettes, family members who use tobacco products, seeing a
teacher or anyone else who works/volunteers at school use
any tobacco products, tobacco beliefs, positive commenting
about tobacco products in social media, and seeing online
ads for tobacco products.

Results

In 2011, 4,791 students from 90 participating high
schools and in 2013, 4,092 students from 83 participating
high schools completed the survey. The overall response
rates were 78.2% in 2011 and 67.8% in 2013. Similar to
the 2011 NCYTS, over half of high school students in 2013

were male and White; in 2013, a higher proportion were
Hispanic/Latino and non-Hispanic others (see Table 1). The
prevalence of current hookah use among North Carolina
high school students in 2013 was 6.1% (95% Cl: 4.9-7.5),
nearly a 69% increase from 3.6% (95% Cl: 2.8-4.5) in 2011
(unweighted mean difference: 2.2, 95% Cl: 1.4-3.0). Lifetime
hookah use increased from 9.8% (95% CI: 8.0-12.0) in
2011 to 12.6% (95% Cl: 11.0-14.4) in 2013 (unweighted
mean difference: 3.1, 95% Cl: 1.9-4.4). Current cigarette
use decreased from 15.1% (95% Cl: 13.7-16.7) in 2011 to
131% (95% Cl: 11.6-14.7) in 2013. It is worth noting that
current hookah use among girls increased (2.9% to 6.4%)
more than among boys (4.6% to 6.5%) from over the two-
year period, although interaction between sex and year
was not significant (unweighted odds ratio (OR) = 0.73,
95% ClI: 0.48-1.12).

Current hookah use among high school students in 2013
differed according to sociodemographic characteristics,
tobacco use and attitudes, and contextual factors associ-
ated with tobacco use (see Table 2). Bivariate and mul-
tivariate logistic regression results show that White and
Hispanic/Latino students had significantly higher odds
of current hookah use than Black students in the bivari-
ate model only. Having more than $50 to spend each week
increased odds for current hookah use (adjusted odds ratio
(AOR) = 2.05, 95% ClI: 1.25-3.35). Sex was not associated
with current hookah use.

Current cigarette smoking was a strong correlate of cur-
rent hookah use. Those who smoked a cigarette in the past
30 days were about 5 times more likely to use hookah in
the past 30 days than cigarette nonsmokers (AOR = 4.57,
95% Cl: 1.80-11.62). Students who were considered suscep-
tible to cigarette smoking were also more likely to be a cur-
rent hookah user (AOR = 4.34, 95% Cl: 2.07-9.10). Social
influence from family and friends was significantly associ-

TABLE 1.
Characteristics of High School Students Surveyed in the 2011 and 2013 North CarolinaYouth Tobacco Surveys
Hookah use 2011 Hookah use 2013
(n=4,791) (n=4,092)
(%, 95% CI) (%, 95% CI)
Characteristic All Current Lifetime All Current Lifetime
Sex
Female 49.3% 29% (2.2-4.0) 8.5% (6.6-11.0) 48.9% 6.4% (4.7-8.8) 1.9% (10.0-14.0)
Male 50.7% 4.6% (3.4-6.3) 11.0% (8.9-13.5) 511% 6.5% (5.2-8.2) 13.3% (11.3-15.6)
Grade
Sth 29.9% 20% (1.4-2.9) 4.4% (3.2-6.1) 28.8% 4.2%  (31-5.7) 7.0% (5.5-9.0)
10th 26.0% 3.2% (2.2-4.5) 7.3% (5.5-9.7) 25.9% 6.1%  (3.3-11.3) 10.2% (7.7-13.5)
Tth 23.3% 44%  (3.2-6.1) 121%  (9.2-15.8) 23.4% 6.8% (4.8-9.5) 15.3% (10.0-14.0)
12th 20.8% 6.8% (4.3-10.7) 181% (14.4-22.4) 21.9% 10.0% (7.0-14.1) 19.9% (11.3-15.6)
Race/Ethnicity
Non-Hispanic White 55.9% 51% (4.0-6.4) 13.0% (10.9-15.5) 54.0% 77%  (5.9-9.9) 14.7% (12.3-17.5)
Non-Hispanic Black 32.2% 1.3%  (0.7-2.3) 41% (2.7-6.1) 27.3% 41%  (2.9-5.8) 8.6% (6.9-10.7)
Hispanic/Latino 8.0% 52% (3.0-8.8) 9.7% (6.6-14.1) 1.2% 75% (5.6-9.9) 13.4% (11.1-16.0)
Non-Hispanic other 3.9% 44% (2.2-8.8) 10.9% (6.1-18.6) 7.5% 53% (2.5-10.9) 10.8% (7.9-14.6)
Note. Cl, confidence interval.




TABLE 2.

Factors Associated with Current Hookah Use Among North Carolina High School Students in 2013

Current hookah user (n = 219)

Correlates % OR 95% ClI AOR  95%Cl
Sex

Female 6% ref ref

Male 7% 1.02 (0.71-1.45) 0.80 (0.53-1.22)
Grade?

Sth 4% ref ref

10th 6% 1.50 (0.66-3.41) 117 (0.48-2.85)

1th 7% 1.67 (0.99-2.83) 114 (0.57-2.25)

12th 10% 2.55 (1.46-4.46)** 195 (0.98-3.86)
Race/Ethnicity?

Non-Hispanic Black 4% ref ref

Non-Hispanic other 5% 130 (0.51-3.33) 0.88 (0.24-318)

Hispanic/Latino 7% 1.89 (1.21-2.95)** 1.69  (0.82-3.49)

Non-Hispanic White 8% 1.94 (1.37-2.76)*** 132 (0.79-2.21)
Weekly disposable income?

< $10 4% ref ref

$11to $50 6% 145 (0.97-2.18) 1.56  (0.95-2.54)

> $50 10% 2.59 (1.84-3.66)*** 2.05 (1.25-3.35)**
Smoking susceptibility?

No 1% ref ref

Yes 13% 12.54 (6.32-24.90)*** 434 (2.07-910)***
Current cigarette use®

No 3% ref ref

In the past 30 days 32% 14.02 (6.71-29.31)*** 4.57 (1.80-11.62)***
Closest friends who smoke cigarettes®

0 3% ref ref

Tto2 9% 3.92 (2.43-6.30)*** 144  (0.89-2.34)

3to4 26% 13.77 (8.54-22.22)*** 270 (1.72-4.25)***
Family members who use tobacco products?

None 7% ref ref

Other tobacco products 7% 1.69 (1.33-216)*** 0.80 0.60-1.06

Hookah 48% 20.86 (12.74-34.16)*** 6.45 (3.21-12.93)***
Seeing a teacher or anyone else who works/volunteers at school use any tobacco products?

No 6% ref ref

Yes 10% 1.83 (1.27-2.64)** 0.69  (0.36-1.31)

ated with current hookah use; living with hookah users was
strongly associated with current hookah use (AOR = 6.45,
95% Cl: 3.21-12.93). However, seeing school teachers or
anyone else who worked or volunteered at school use
any tobacco products at any time was associated with
youth hookah use in bivariate models only (OR = 1.83,
95% Cl: 1.27-2.64).

With respect to tobacco-related attitudes and beliefs,
higher odds of current hookah use were found among
students who reported positively commenting on or “lik-
ing” tobacco products on social media (AOR 1.83,
95% Cl: 1.20-2.80). Having the belief that secondhand
smoke is not harmful was associated with increased odds of
current hookah use (AOR = 2.89, 95% Cl: 1.84-4.52), while
disagreeing that all tobacco products are dangerous was
associated with increased odds of current hookah use in a
bivariate model only (OR = 2.83, 95% Cl: 1.70-4.71).

Frequent exposure to tobacco advertisements on the

Internet was associated with increased odds of using hookah
in the past 30 days (AOR =1.61,95% Cl: 1.13-2.28). However,
seeing tobacco advertisements in stores, supermarkets, or
gas stations; participation in antismoking classes or commu-
nity activities; and exposure to any antismoking advertise-
ments in the past 30 days were not significantly associated
with current hookah use.

Discussion

The prevalence of hookah use increased among North
Carolina high school students from 2011 to 2013, even
though youth cigarette smoking declined. Current hookah
use increased 69% in just 2 years. The prevalence of cur-
rent hookah use in North Carolina in 2013 was higher and
rising at a greater rate than national data during 2011-2013
(North Carolina: 3.6% to 6.1% vs. national: 4.1% to 5.2%)
[7, 9]. Given that national current hookah use doubled from
2011 to 2014, the prevalence of hookah use may remain high



TABLE 2. continued

Current hookah user (n = 219)

Correlates % OR 95% ClI AOR  95%Cl
All tobacco products are dangerous?

Agree 5% ref ref

Disagree 14% 2.83 (1.70-4.71)*** 1.29  (0.69-2.42)
Breathing smoke from other people's cigarettes or other tobacco products is?

Harmful 5% ref ref

Not harmful 19% 4.48 (3.23-6.20)*** 2.89 (1.84-4.52)***
Liking /commenting positively about tobacco products in social media®

No 5% ref ref

Yes 17% 3.84 (2.88-512)*** 1.83 (1.20-2.80)**
Seeing tobacco product ads in the Internet®

| do not use the Internet/Never/Rarely 7% ref ref

Sometimes 5% 0.67 (0.47-0.96)* 092 (0.56-1.51)

Most of time/Always 10% 1.59 (113-2.23)** 161 (113-2.28)**
Seeing tobacco product ads in a store/gas station

| do not go to a store/Never/Rarely 6% ref

Sometimes 6% 0.96 (0.59-1.58) - -

Most of time/Always 7% 113 (0.69-1.86) - -
Taught in any classes about why you should not use tobacco products

Yes 7% ref

No 6% 0.87 (0.55-1.39) - -
Participating in school or community activities to discourage tobacco use among youth

Yes 8% ref

No 6% 0.73 (0.43-1.25) - -
Have seen or heard any ads about dangers of smoking in the past 30 days

Yes 6% ref

No 7% 1.05 (0.75-1.47) - -
aSignificance level for Chi-square test at P < .05.
*P<.05.
*P<.01.
***p < 001

Note. OR, unweighted odds ratio; AOR, adjusted odds ratio; Cl, confidence interval; ref, reference group

Note. Final logistic regression models adjust for sex, grade, race/ethnicity, weekly disposable income, smoking susceptibility, current cigarette use, closest friends
who smoke cigarettes, family members who use tobacco products, seeing a teacher or anyone else who works/volunteers at school use any tobacco products,
tobacco beliefs (“All tobacco products are dangerous,” “Breathing smoke from other people’s cigarettes or other tobacco products is harmful”), like/commenting
positively about tobacco products in social media, and seeing tobacco product ads in the Internet.

without interventions.

This research is consistent with some demographic cor-
relates of hookah use found in others’ studies among youth,
such as being a senior in high school [7, 23-25, 27, 28]. Unlike
most previous studies [3, 21-25], sex was not found to be
an independent correlate of hookah use in the 2013 NCYTS.
This is likely because there was a greater increase in current
hookah use among girls from 2011 to 2013 than among boys.
Similar trends have occurred in Florida where the preva-
lence of hookah use among girls increased at a faster rate
than boys from 2007 to 2012 [23, 35]. If this trend contin-
ues and spreads to other states, girls may soon have similar
rates of hookah use nationally as boys [9]. Wealthier stu-
dents appeared to have a higher rate of hookah use. Similar
findings were found among adults globally [3] and US ado-
lescents nationally [21, 25]. The cost of frequenting com-
mercial hookah establishments may explain this changing
profile of tobacco users. Other underlying reasons for why
wealthier adolescents tend to use hookah warrant further
investigation.

Consistent with previous studies [22, 23, 25-28], current
cigarette smoking and cigarette smoking susceptibility were
strongly associated with hookah use. Longitudinal studies of
representative samples are needed to tease out temporality
of hookah and cigarette smoking and determine causal rela-
tionship between hookah and cigarette use.

Results from our study show that social influences from
peers and family are significantly associated with adoles-
cents’ hookah use. Family hookah use was a particularly
strong correlate of youth hookah use. However, the relation-
ship of the hookah users in the household to the participants
was unknown (ie, father, mother, siblings), but should be
included in future research. For instance, findings from Arab
American adults show that fathers have the greatest impact
on hookah use, followed by mothers and siblings [36]. These
family members might own a hookah for at home use [31]
and hold social gatherings at home to smoke hookah [36].
In order to reduce hookah prevalence, public health inter-
ventions need to target not only adolescents, but also their
family members’ risk perceptions, attitudes, and behaviors



for hookah use.

The results from this study show that adolescents who
gave positive comments to tobacco products on social
media and who were frequently exposed to online tobacco
advertisements were more likely to be current hookah
users. Commercial hookah establishments may be impor-
tant sources of exposure to hookah smoking information for
young people, and these establishments often use websites
to promote hookah use and products [22, 31]. Pro-hookah
messages on the Internet are often promoted and mobilized
by interest groups such as hookah retailers and marketers
[13]. Future research should investigate youth exposure to
hookah marketing, including promotion and advertising of
hookah commercial establishments on websites and social
media sites.

Current antitobacco messages and activities through
counteradvertising, classrooms, and communities were not
associated with reduced odds for hookah use. Although
believing in the harmfulness of secondhand tobacco smoke
was a significant protective factor for hookah use, such an
association was not observed for believing that all tobacco
products were dangerous. These findings suggest that prod-
uct-specificinterventions, such as health warnings on hookah
products and commercial establishments including website
and social media advertising as well as risk communication
campaigns, are needed to educate the public including youth
and parents about the dangers of hookah use. The Food and
Drug Administration (FDA) extended its authority to regu-
late hookah as a tobacco product on May 10, 2016 and will
mandate a single warning on hookah packaging and adver-
tisements, including websites, two years after the imple-
mentation of the law. We support FDA's regulatory action,
but given the limits on FDA authority and the slow pace of
the federal regulatory process, we urge state and local gov-
ernments to implement bold, timely evidence-based tobacco
policies to protect public health in a rapidly evolving tobacco
marketplace. Policymakers should consider restoring fund-
ing for North Carolina’s comprehensive tobacco prevention
and control programs and equalize tobacco tax rates for all
tobacco product types, including hookah, as best practices
to decrease hookah use among adolescents.

Some limitations of our study should be noted. First, our
current hookah use measure was assessed as “at least one-
day use in the past 30 days.” This measure did not differ-
entiate the frequency and intensity of hookah use. Future
research should use standardized measures to capture
meaningful gradients in hookah use pattern for population
surveillance [3]. We used students’ weekly spending money
as a proximal measure to socioeconomic status, but it did
not reflect the source of income (eg, from a job or parents),
so the source of income as well as parental education and
household income should be included in future research. Our
findings may not generalize youth in populations other than
North Carolina high school students; however, our results
are similar to global and national results for youth hookah

use. Finally, NCYTS is cross-sectional, which limits our
ability to make causal conclusions about the associations
between correlates and hookah use, but many associations
are consistent with known causal factors for cigarette use
and provide an important direction for longitudinal research.

Conclusion

Results from this study show that current hookah use
among North Carolina adolescents significantly increased
from 2011 to 2013. Contrary to typical cigarette smokers,
adolescent hookah smokers tend to hold higher socio-
economic status. However, like cigarette smoking behav-
iors, perceived risks, social influence, and perceived social
norms still play an important role in hookah use behaviors.
New correlates of hookah use among adolescents, such as
pro-tobacco engagement on social media and exposure to
online tobacco advertising, also emerged. The FDA should
develop risk communication campaigns aimed at adoles-
cent hookah use [37] and conduct research to understand
promotion and advertising of hookah through commercial
establishment websites and social media sites that target
youth. Comprehensive product-specific communication
and policy interventions are critical and require collective
efforts among educators, health practitioners, researchers,
and policy makers to thwart youth hookah use by educat-
ing youth of the dangers of hookah use and by reducing the
social acceptability of hookah use. NCMN
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