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Summary
What is already known on this topic?

Hookah tobacco use is popular among youths, and there is evidence that
perceived risks and normative beliefs are associated with hookah use.

What is added by this report?

Greater perceived social acceptability of hookah tobacco use among
friends was associated with higher odds of having ever tried hookah to-
bacco.

What are the implications for public health practice?

These normative beliefs may be important targets of interventions aimed
at preventing youth hookah use. These findings can inform the develop-
ment of interventions targeting the beliefs associated with youth hookah
use as a prevention strategy.

Abstract

Introduction

Hookah tobacco use is popular among youths and there is evid-
ence that perceived risks and normative beliefs are associated with
hookah use. The aim of this study was to further examine associ-
ations between perceived risks of hookah use, normative beliefs,
and lifetime hookah use among youths.

Methods

Participants were adolescents aged 12 to 17 years (n = 257, mean
[standard deviation] age, 14.9 [1.6] years, 40% nonwhite, 66% fe-
male) attending well-visit checkups at an urban pediatric clinic.
Participants completed a survey of measures of cigarette smoking,

risk factors for smoking, hookah use, perceived risks, and normat-
ive beliefs. Analyses examined associations among lifetime
hookah use, beliefs about hookah use, and other smoking risk
factors.

Results

Overall, 15% of the sample had ever tried hookah smoking and
60% had ever tried cigarette smoking or were susceptible to cigar-
ette smoking. Of those who had tried hookah smoking, 84% had
also tried cigarettes or were susceptible to trying cigarettes (P <
.001). One-third (33%) indicated that hookah smoking was less
harmful than cigarettes, 38% indicated hookah smoking is less ad-
dictive than cigarettes, and 48% perceived that hookah smoking is
somewhat or very socially acceptable among friends. In multivari-
able analyses adjusting for demographic and cigarette smoking—re-
lated factors, perceiving hookah use to be somewhat or very so-
cially acceptable was associated with a significantly higher odds
of ever having tried hookah smoking.

Conclusion

The study findings indicate that stronger perceived social accept-
ability of hookah use is associated with a higher likelihood of try-
ing hookah smoking among youths. These normative beliefs may
be important targets of interventions aimed at preventing hookah
use among youths.

Introduction

Hookah tobacco use exposes users to high levels of harmful chem-
icals and is associated with short-term and long-term health ef-
fects, including cancer and lung disease (1). Nicotine exposure
through hookah tobacco use produces dependence (2), and there is
evidence that young people who try hookah smoking are more
likely to initiate cigarette smoking (3). This suggests that factors
that affect the risk of youth cigarette smoking (4) may also influ-
ence the risk of initiating hookah smoking.

Population data indicate that from 3.3% to 7.5% of US youths
have tried hookah tobacco (5,6), but evidence of interventions to
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prevent hookah use initiation is limited (7). In the context of com-
prehensive tobacco control efforts, interventions such as mass me-
dia campaigns and education messaging targeted toward youths
could be expanded to address youth hookah tobacco use (8).

Research examining factors associated with youth hookah use is
critical to guide intervention development. Behavioral beliefs, in-
cluding perceived risks and normative beliefs, are potentially
modifiable preventive intervention targets. Some studies indicate
that youths view hookah smoking to be equally or more harmful
and addictive than cigarettes, while others demonstrate that youths
view hookah smoking as less harmful and addictive than cigar-
ettes (9). Normative beliefs are consistently associated with youth
hookah use (9), but there is limited research on the independent
associations of perceived risks and normative beliefs with youth
hookah use behavior when examined concurrently and while ac-
counting for other factors that may influence the risk of using
hookah tobacco (4).

This study examined associations between perceived risks of
hookah use, normative beliefs, and lifetime hookah use in a
sample of youths aged 12 to 17 years. We hypothesized that after
accounting for factors associated with cigarette smoking, youths
who perceive hookah tobacco to be less risky than cigarettes and
more socially acceptable will be more likely to have ever tried
hookah tobacco.

Methods

Sample and procedures

This study analyzed data that were collected as part of a larger
study of cigarette smoking prevention messaging among youths
(N = 319) conducted in 2013 through 2015 in Washington, DC
(7). Briefly, participants were offered the option of visiting a to-
bacco use prevention website after completion of the baseline sur-
vey; a follow-up survey was conducted 1 month later. Data on
hookah tobacco use, hookah tobacco beliefs, and other factors
were added as part of a study follow-up assessment and collected
for 81% of the original study sample.

Adolescents aged 12 to 17 years (n = 257) attending well-visit
checkups at an urban pediatric clinic were recruited to participate.
Eligible participants were within the study age range, had internet
access, and had access to an email address to complete the study
procedures. All participants provided signed assent and parental
consent. Study procedures were reviewed and approved by the
Georgetown University Institutional Review Board.

Enrolled participants completed a confidential online assessment.
The baseline assessment included measures assessing demograph-

ic characteristics, cigarette smoking, and risk factors for cigarette
smoking. The follow-up assessment 1 month after baseline asked
about hookah use and beliefs about hookah tobacco.

Measures

Demographic characteristics assessed were participants’ sex, race,
ethnicity, and age. We captured data on adolescents’ risk of cigar-
ette smoking by using 2 variables: lifetime cigarette smoking and
cigarette smoking susceptibility. Lifetime cigarette smoking was
measured by using a valid item from adolescent tobacco surveys
(10), and adolescents were categorized into never smokers and
those who had tried cigarette smoking (11-13). Data on cigarette
smoking susceptibility among never smokers were captured by us-
ing a valid 4-item measure assessing the likelihood that youths
will try cigarette smoking under various scenarios in the future
(11). This measure identifies nonsmokers who are at risk of
smoking initiation and is predictive of youth cigarette smoking be-
havior (11). By using these measures, we created a binary vari-
able indicating if participants 1) were susceptible to cigarette
smoking in the future or had ever tried cigarette smoking or 2)
were not susceptible and had never tried cigarette smoking (7).
Susceptible never smokers and ever smokers were combined be-
cause of the low prevalence of ever smoking in the sample
(11.7%).

Established risk factors for adolescent cigarette smoking were
measured to account for their potential influence on hookah use
behavior (4). Exposure to others’ cigarette smoking was measured
with items assessing cigarette smoking by parents and among male
and female friends (14,15). These were used to create 2 variables
indicating if any parents or friends smoked cigarettes (yes/no).
Frequency of exposure to tobacco advertising in movies, the inter-
net, print media, and point of sale was measured with 4 items ad-
apted from a previously validated adolescent tobacco use survey
(16,17). Items were summed to create a score, with higher values
indicating more frequent tobacco advertising exposure (range,
4-20).

Perceived harm and addictiveness of hookah smoking compared
with cigarettes were measured by using a single item each. Re-
sponse options were much less, less, about the same, more, or
much more harmful or addictive (18). For analyses, responses
were grouped into dummy variables indicating perceptions that
hookah smoking is as about the same, more harmful or addictive
than cigarettes, or less harmful or addictive than cigarettes.

Perceived peer use and social acceptability of hookah use were
measured with a single item each (19). Perceived peer hookah use
was assessed by asking how many peers at school have ever
smoked hookah with the following response options: none, very
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few, about half, more than half, most, or all. Data on social accept-
ability were captured by asking how acceptable participants
thought it was to smoke hookah tobacco among their friends, with
response options not acceptable, somewhat acceptable, or very ac-
ceptable. For analyses, the items for perceived peer hookah use
were grouped into dummy variables none or very few, about half,
more than half, most, or all. Social acceptability was analyzed
based on the response categories for not acceptable, somewhat ac-
ceptable, or very acceptable.

Lifetime hookah use was assessed by using a valid item (10) ask-
ing whether participants had ever tried hookah smoking, even 1 or
2 puffs (yes/no). We measured lifetime use as an indicator of
hookah tobacco initiation among youths to identify potential tar-
gets for primary prevention.

Statistical analysis

Sample characteristics were examined by using descriptive statist-
ics. Bivariate analyses were used to assess associations between
variables measured and the dependent variable of lifetime hookah
use. A multivariable logistic regression model was then created
where characteristics associated with lifetime hookah use in the
bivariate analyses at P less than .05 were included as independent
variables to examine multivariable associations with ever hookah
use (yes/no) as the dependent variable. The Hosmer-Lemeshow
test was used to assess goodness-of-fit for the model. All analyses
used SAS version 9.4 (SAS Institute, Inc).

Results

Overall, 15% had ever tried hookah tobacco and 60% had either
tried cigarette smoking or were susceptible to cigarette smoking
(Table 1). One-third of participants viewed hookah smoking to be
less harmful than cigarettes, and 38% viewed it to be less addict-
ive than cigarettes. Nearly 40% of participants reported that half or
more of their peers use a hookah, and 48% perceived hookah
smoking to be somewhat or very socially acceptable (Table 1).

Those who had tried hookah smoking were on average older, most
had tried cigarette smoking or were susceptible to trying cigarette
smoking, and most had friends who smoked cigarettes (Table 2).
Those who had ever tried hookah smoking perceived it to be less
addictive than cigarettes, perceived greater peer hookah use, and
perceived hookah use to be more socially acceptable than those
who had never tried hookah smoking (Table 2).

The multivariable logistic regression model including factors asso-
ciated with ever trying hookah smoking at P less than .05 in
bivariate analyses fit the data well (Hosmer-Lemeshow [8 df] =
6.37, P = .61) (Table 3). Controlling for other variables in the
model, the odds of having ever tried hookah tobacco increased

with age (adjusted odds ratio [aOR], 1.60; 95% confidence inter-
val [CI], 1.09-2.35), were greater among those who had ever tried
cigarette smoking or were susceptible to trying cigarette smoking
(aOR, 2.97; 95% CI, 1.03-8.56), and were greater among those
who reported having parents who smoke cigarettes (aOR, 5.41;
95% CI, 1.54-19.02). Controlling for other variables in the model,
we found an increase in the odds of having ever tried hookah to-
bacco among those who viewed hookah tobacco use as somewhat
(aOR, 5.70; 95% CI, 1.37-23.77) or very socially acceptable
(aOR, 12.36; 95% CI, 2.61-58.50), compared with those who per-
ceived hookah tobacco use as not socially acceptable.

Discussion

This study examined associations among perceived risks of
hookah tobacco use, normative beliefs, and lifetime hookah to-
bacco use in a convenience sample of youths aged 12 to 17 years.
The findings indicate that, in multivariable models accounting for
other demographic characteristics and cigarette smoking—related
factors, greater perceived social acceptability of hookah tobacco
use among friends was associated with higher odds of having ever
tried hookah tobacco. Lower perceived addictiveness of hookah
tobacco compared with cigarettes was associated with having ever
tried hookah smoking in bivariate analyses but not in the mul-
tivariable analysis. Perceived harms of hookah smoking compared
with smoking cigarettes were not associated with having ever tried
hookah smoking in bivariate or multivariable analyses. The find-
ings of this study can help to inform the development of interven-
tions aimed at preventing youth hookah tobacco use.

This study adds to the evidence on factors associated with youth
hookah tobacco use in several ways. Prior research on beliefs
among youths about the harms and addictiveness of hookah to-
bacco use is somewhat mixed (9). Although some studies demon-
strate that youths perceive hookah tobacco to be comparable to ci-
garette smoking in terms of health harms, others report divergent
results (9). Many studies demonstrate that youths tend to hold be-
liefs that hookah tobacco use is not addictive and they can quit at
any time (9). In our sample, although most youths viewed hookah
tobacco as equally or more harmful and addictive than cigarettes,
one-third or more endorsed views that hookah tobacco is less
harmful and less addictive than cigarettes. However, these beliefs
about risks were not significantly associated with lifetime hookah
use in multivariable analyses. Studies with young adults demon-
strate that public health messages communicating the harms and
addictiveness of hookah tobacco may be effective to prevent use
initiation among young adult nonusers (20). Our findings indicate
that messages targeting youths that are limited to communicating
potential harms and addictiveness of hookah tobacco alone may
have limited effectiveness for prevention. Considering other
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factors such as perceived social acceptability may help to improve
the effectiveness of messages for prevention among youths.

Messaging campaigns to prevent tobacco use among youths that
have improved behavioral outcomes integrate messages targeting
multiple themes that affect tobacco use behavior among youths
(21). The key finding of our study is that as participants’ per-
ceived social acceptability of hookah tobacco use among their
friends increased, the odds of having ever tried hookah tobacco in-
creased by more than 5-fold. Hookah tobacco is often used in so-
cial settings with peers (22), and research conducted in diverse
geographical settings demonstrates the influence of peers on youth
hookah use (20). This finding is also consistent with studies
among young adults, highlighting the role of normative beliefs and
peer influence on hookah initiation and use (9). In addition to oth-
er known risk factors (23), social acceptability was found in our
study to be a content area to examine in future studies seeking to
develop interventions aimed at preventing youth hookah use. The
outcome we examined was whether youths had ever tried hookah
tobacco, suggesting such messages may be optimally targeted to-
ward nonuser populations as a strategy for primary prevention.
This targeting is an important avenue for future research given the
limited available evidence on interventions to prevent youth
hookah use (18).

The tobacco regulatory context in the United States creates oppor-
tunities to address youth hookah use through such interventions. In
2016, the Food and Drug Administration (FDA) finalized the reg-
ulations expanding FDA’s tobacco regulatory authority to include
hookah and other tobacco products (24). The 2016 regulations
subject hookah tobacco to many of the regulations of the Family
Smoking Prevention and Tobacco Control Act (eg, minimum age
of sale, prohibitions on youth-oriented marketing and promotions),
and position FDA to engage in public education messaging along-
side other public health agencies to communicate the risks of
hookah use to youths. The Centers for Disease Control and Pre-
vention also seeks to educate the public about the risks of hookah
tobacco through online communications (25,26). These materials
could be optimized or delivered in various contexts with these res-
ults in mind as well.

Research is needed to identify the optimal channels for delivering
and engaging youths with hookah tobacco prevention messaging.
Tobacco prevention media campaigns targeting youths have lever-
aged multiple media, including social media (21,27). Messages de-
livered online that communicate the health risks associated with
cigarette smoking can motivate youths to engage with online
smoking prevention content (7); however, our findings indicate
that messages that target youth hookah use would be best posi-
tioned by integrating content targeting their beliefs about social
acceptability and potentially other constructs. Evidence suggests

social media where youths spend time and engage with content is
a prominent source of messages promoting hookah tobacco
(28,29). Messages promoting hookah tobacco through social me-
dia often include themes normalizing social aspects of hookah to-
bacco use and promote features that appeal to youths, such as fla-
voring, yet social media channels infrequently include messaging
on hookah use prevention (28,29). In addition to investigating
message content, examining message delivery channels that ap-
peal to and engage youths, such as social media for the delivery of
hookah tobacco use prevention messaging, is an important avenue
for future research.

Our findings should be interpreted in light of limitations of this
study. The study included a convenience sample of youths re-
cruited from a single geographic location, limiting generalizabil-
ity of the findings to other populations. In the parent study from
which our data were drawn, participants lost to follow-up were
mostly black, had parents who smoked, and had greater exposure
to tobacco advertising at baseline than others in the study (7),
which may affect our findings. Study participants also had an op-
portunity to visit a tobacco use prevention website, which may
have affected their responses. The cross-sectional data do not al-
low for inferences about causal associations among hookah to-
bacco beliefs and the behavior examined. All measures were based
on participant self-report. Although valid measures were used,
they are subject to potential reporting biases.

Despite these limitations, our findings indicate that perceived so-
cial acceptability of hookah tobacco use is associated with life-
time use of hookah among youths when taking into account demo-
graphic, cigarette smoking, and other hookah-related covariates.
These findings can inform the development of interventions tar-
geting the beliefs associated with youth hookah use as a preven-
tion strategy.
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Tables

Table 1. Characteristics of Adolescents (n = 257) Aged 12 to 17 Years Asked About Hookah and Hookah Tobacco Use, Washington, DC, 2013-2015°

Characteristic Value®
Sex

Male 88 (34.2)
Female 169 (65.8)
Race

White 154 (59.9)
Black 55 (21.4)
Other race 48 (18.7)
Ethnicity

Hispanic 33(12.8)
Non-Hispanic 224 (87.2)
Age, mean (SD), y 14.9 (1.6)
Adolescent cigarette smoking risk

Tried smoking or susceptible never smoker 153 (60.0)
Not susceptible, never smoker 102 (40.0)

Parents smoke cigarettes

Yes 26 (10.1)

No 231 (89.9)
Friends smoke cigarettes

Yes 71(27.6)

No 186 (72.4)
Tobacco advertising exposure, mean (SD)° 11.6 (3.0)
Perceived harms of hookah

Less harmful than cigarettes 84 (33.1)

About the same as cigarettes 110 (43.3)
More harmful than cigarettes 60 (23.6)

Perceived addictiveness of hookah smoking

Less addictive than cigarettes 97 (38.0)

About the same as cigarettes 123 (48.2)
More addictive than cigarettes 35(13.7)

Perceived peer hookah use

More than half, most, or all 45 (17.7)

About half 53 (20.8)

None or very few 157 (61.6)

Abbreviation: SD, standard deviation.
@ Data displayed are n (%) unless otherwise indicated.
® Some totals do not sum to total sample n because of sporadic missing data (<5% for any given variable).
C
Range, 4-20.

(continued on next page)
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(continued)

Table 1. Characteristics of Adolescents (n = 257) Aged 12 to 17 Years Asked About Hookah and Hookah Tobacco Use, Washington, DC, 2013-2015°

Characteristic Value®

Social acceptability of hookah use

Very acceptable 38 (15.0)
Somewhat acceptable 83 (32.7)
Not acceptable 133 (52.4)
Ever tried hookah

Yes 38 (14.8)
No 219 (85.2)

Abbreviation: SD, standard deviation.

@ Data displayed are n (%) unless otherwise indicated.

® Some totals do not sum to total sample n because of sporadic missing data (<5% for any given variable).
° Range, 4-20.

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.
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Table 2. Bivariate Associations With Ever Trying Hookah Tobacco Among Adolescents (n = 257) Aged 12 to 17 Years Asked About Hookah and Hookah Tobacco

Use, Washington, DC, 2013-2015

Ever Tried Hookah Smoking®

Characteristic Yes No PValue

Sex

Male 13(34.2) 75 (34.2)

Female 25 (65.8) 144 (65.8) 799
Race

White 26 (68.4) 128 (58.5)

Black 9(23.7) 46 (21.0) .18
Other race 3(7.9) 45 (20.5)

Ethnicity

Hispanic 5(13.2) 28 (12.8) 95
Non-Hispanic 33 (86.8) 191 (87.2)

Age, mean (SD), y 16.2 (0.87) 14.7 (1.6) <.001
Adolescent cigarette smoking risk

Tried smoking or susceptible never smoker 32 (84.2) 121 (55.8) 001
Not susceptible, never smoker 6 (15.8) 96 (44.2)

Parents smoke cigarettes

Yes 8(21.0) 18 (8.2) 02
No 30 (79.0) 201 (91.8)

Friends smoke cigarettes

Yes 24 (63.2) 47 (21.5) < 001
No 14 (36.8) 172 (78.5)

Tobacco Advertising Exposure, mean (SD)b 12.4 (2.6) 11.5 (3.1) .10
Perceived harms of hookah

Less harmful than cigarettes 11 (29.7) 73 (33.6)

About the same as 12 (32.4) 98 (45.2) .08
More harmful than cigarettes 14 (37.8) 46 (21.2)

Perceived addictiveness of hookah smoking

Less addictive than cigarettes 23 (60.5) 74 (34.1)

About the same as 12 (31.6) 111 (51.2) .008
More addictive than cigarettes 3(7.9) 32(14.8)

Perceived peer hookah use

More than half, most, or all 16 (42.1) 29 (13.4)

About half 9(23.7) 44 (20.3) <.001
None or very few 13 (34.2) 144 (66.4)

Social acceptability of hookah use

Abbreviation: SD, standard deviation.

@ Data displayed are n (%) unless otherwise indicated. Some totals do not sum to total sample n because of sporadic missing data (<5% for any given variable).

b Range, 4-20.

(continued on next page)
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(continued)

Table 2. Bivariate Associations With Ever Trying Hookah Tobacco Among Adolescents (n = 257) Aged 12 to 17 Years Asked About Hookah and Hookah Tobacco
Use, Washington, DC, 2013-2015

Ever Tried Hookah Smoking®

Characteristic Yes No PValue
Very acceptable 18 (47.4) 20 (9.3)

Somewhat acceptable 17 (44.7) 66 (30.6) <.001
Not acceptable 3(7.9) 130 (60.2)

Abbreviation: SD, standard deviation.
@ Data displayed are n (%) unless otherwise indicated. Some totals do not sum to total sample n because of sporadic missing data (<5% for any given variable).

b Range, 4-20.

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,

the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.
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Table 3. Logistic Regression Analysis of Correlates of Ever Trying Hookah Tobacco Among Adolescents (n = 257) Aged 12 to 17 Years Asked About Hookah and
Hookah Tobacco Use, Washington, DC, 2013-2015

Characteristic Adjusted Odds Ratio (95% Confidence Interval) PValue
Age 1.60 (1.09-2.35) .02
Adolescent cigarette smoking risk
Tried smoking or susceptible never smoker 2.97 (1.03—8.56)| .04

Not susceptible, never smoker

1 [Reference]

Parents smoke cigarettes

Yes

5.41 (1.54-19.02)|

.009

No

1 [Reference]

Friends smoke cigarettes

Yes

1,68 (0.68-4.17)|

.27

No

1 [Reference]

Perceived addictiveness of hookah smoking

Less addictive than cigarettes

2.90 (0.55-15.40)

21

About the same as

1.32(0.25-7.05)

.74

More addictive than cigarettes

1 [Reference]

Perceived peer hookah use

More than half, most, or all

1.68 (0.57-5.00)

.35

About half

0.84 (0.29-2.44)

.75

None or very few

1 [Reference]

Social acceptability of hookah use

Very acceptable

12.36 (2.61-58.50)

.002

Somewhat acceptable

5.70 (1.37-23.77)

.02

Not acceptable

1 [Reference]
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