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BACKGROUND: This study explores the differences among smokers of waterpipe tobacco in a
college population to better inform campaigns to curb waterpipe use. METHODS: Participants
included undergraduate and graduate students attending a liberal arts university in Florida.
E-mail-based, cross-sectional surveys were collected in 2 sequential years. RESULTS: The majority
of respondents (64%) reported having ever smoked a hookah, even if just 1–2 puffs. Of those who
had ever smoked a hookah, 34% reported smoking a hookah within the previous 30 d. Constructs
from the theory of reasoned action were all correlated with smoking behavior. The range of beliefs
endorsed by smokers were more strongly associated with hookah-related attitudes compared with
subjective norms. Concerns about health were stronger among never-smokers. CONCLUSIONS:
Young adult college students continue to engage in waterpipe tobacco smoking at high rates.
Campaigns need to focus on subsets of smokers and nonsmokers, independently. Key words: hookah
smoking; waterpipe tobacco smoking; college students; theory of reasoned action; shisha; attitudes;
subjective norm; behavior. [Respir Care 0;0(0):1–•. © 0 Daedalus Enterprises]

Introduction

Waterpipe tobacco smoking is among the fastest grow-
ing trends in tobacco smoking, the growing use and ac-
ceptance of which is taking place at a time when cigarette
smoking is regarded in an increasingly negative manner.1

Due to its more recent introduction into the United States,
the majority of waterpipe studies have been conducted in
the Middle East, where the waterpipe has strong cultural

roots.2-9 Few United States studies have examined the ini-
tiation and pattern of waterpipe tobacco smoking mea-
sured at a single point in time using a theoretical model
and accounting for differences among types of waterpipe
smokers.10-14 Collectively, these studies have reported that
waterpipe tobacco smoking has higher social approval than
cigarette use and is perceived as less harmful and addictive
than cigarette smoking. The studies also found that water-
pipe tobacco smoking was positively associated with cig-
arette smoking. The United States tobacco control com-
munity is rightfully concerned that the waterpipe will have
a gateway effect and undermine the advances in tobacco
reduction among youth achieved in the past 30 years.
Health messages in communities, college campuses, and
health-care settings on waterpipe tobacco smoking are non-
existent as compared with traditional cigarette smoking
health messages; therefore, waterpipe tobacco smoking is
regarded as more socially acceptable than cigarette smok-
ing, especially among young women.12,15,16 For the respi-
ratory field, understanding how to use a theoretical model
to understand predictors of smoking can be helpful in con-
ducting research in any population. This study may benefit
the respiratory field by suggesting that interventions are
needed from clinicians and community health workers.
Clinic/hospital intake sheets should include waterpipe to-
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bacco smoking so that education on the ill effects of this
behavior can be addressed with the client. Data are prev-
alent on both the acute and chronic effects of hookah
smoking. In particular, hookah smoking contributes to high
levels of carbon monoxide, resulting in health-care costs
for this preventable behavior. Long-term effects include
lung cancer. Additionally, interventions such as motiva-
tional interviewing, commonly used with smoking cessa-
tion programs, can encourage behavior change from neg-
ative to positive health behaviors regarding hookah
smoking. Clinicians and health-care workers can also con-
sider educating their patients on the deleterious effects of
hookah smoking through flyers and pamphlets where other
educational materials are located.

One explanation for the popularity of hookah smoking
is that waterpipe cafés or bars, unlike traditional bars, do
not adhere to age restriction policies on those �21 y old.
It is likely that the lack of adherence is due to the limited
alcohol served on the premises. This feature attracts many
young adults who want to have a social outing with friends
but are not old enough to enter a traditional bar. Waterpipe
bars or cafés provide the same social atmosphere but typ-
ically without alcohol; the communal waterpipe is the con-
duit for social interaction. Waterpipe tobacco smoking is a
widely accepted social activity that is viewed as being
cool.17-19 This may increase the number of individuals
who try a waterpipe and who expose themselves to the
secondhand smoke in a café/bar setting. A British study
found that waterpipe tobacco smoking increased with time
spent in college, whereas the highest level of smoking
cigarettes occurred during the first year of school and then
decreased. The same study found that 83.9% of college
students were introduced to waterpipe tobacco smoking by
a friend, which is likely to occur in the United States
because the number of waterpipe cafés has increased.20

Waterpipe tobacco smoking is also popular among young
adults because it is relatively inexpensive.21 Likewise, wa-
terpipe tobacco smoking is increasing due to a combina-
tion of greater spare time and disposable income, both of
which have been associated with waterpipe tobacco smok-
ing. Three studies22-25 found that social context, in the
form of social networking and technology (eg, Twitter,
Facebook) also had a big impact on the popularity of wa-
terpipe tobacco smoking. It is logical that young adults
with more disposable income and free time will be more
likely to own technological devices, such as computers
and smart phones, with large data contracts that allow
them to generate more social contacts.

Several studies have examined the perceived health risks,
particularly among young adults who smoke water-
pipes.7,11,26,27 Although many communities have banned
traditional cigarette smoking in public areas, bars, and
restaurants, the mere presence of a waterpipe café conveys
that waterpipe tobacco smoking is an exception. Thus, the

average person may assume that waterpipe tobacco smok-
ing is simply not equivalent to “smoking” and not harmful
like cigarettes or cigars. This message is reinforced when
the business prominently displays, as required, their cur-
rent health inspection score from the local health depart-
ment.

Personal factors also are a strong predictor in waterpipe
smoking initiation and use. A recent cross-sectional study
in the United States examined how personal factors might
contribute to waterpipe tobacco smoking.28 Positive atti-
tudes toward waterpipe tobacco smoking were related to
its sweet smell and pleasant taste. As a result, many young
adults may view waterpipe tobacco smoking as an appeal-
ing way to spend leisure time socializing with friends.
Using the theory of reasoned action,29 other investigators
have examined the intrapersonal variables of attitudes, be-
havioral beliefs, and subjective norms related to waterpipe
tobacco smoking. These variables collectively explained
34% of the variance in intention to smoke a waterpipe
within the next 3 months. Demographic characteristics (sex,
race, year in school) and other tobacco variables (current
waterpipe tobacco use and current traditional cigarette use)
explained 82% of the variance in intention to smoke a
waterpipe within the next 3 months. Positive intention
regarding waterpipe tobacco smoking was a significant
predictor of actual waterpipe tobacco smoking at 3 months
and explained 50% of the variance in actual waterpipe
tobacco smoking.11,30 These data confirm the value of the
theory of reasoned action for providing a substantial ex-
planation for waterpipe tobacco smoking and identifying
predictive variables in this population.11,30

QUICK LOOK

Current knowledge

Waterpipe tobacco smoking, also known as hookah
smoking, has been shown to produce acute short-term
health issues, such as carbon monoxide toxicity, and
long-term effects, such as oral cancers. Perceptions of
the safety of waterpipe tobacco smoking continue to
remain prevalent among young adults.

What this paper contributes to our knowledge

Understanding the theoretical underpinnings of the in-
tention to smoke waterpipe tobacco can help to curb
waterpipe tobacco smoking. The influence of beliefs
regarding safety and lack of harm to one’s health di-
rectly inform attitudes that are a strong predictor of the
intention to smoke. Negative attitudes dissuade usage,
whereas positive attitudes encourage usage. Informa-
tion gained from a priority population can be used to
develop messages and behavior change campaigns.
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The theory of reasoned action was utilized to shape our
study design, identify our measures, and direct our statis-
tical analyses (Fig. 1). The theory of reasoned action de-
scribes the conceptual pathway in personal decision mak-
ing about waterpipe tobacco smoking behavior, which is
ultimately predicted by an individual’s intention to per-
form the behavior. Intention is a function of 2 factors: the
individual’s attitude toward waterpipe tobacco smoking
and the individual’s subjective perception of waterpipe
tobacco smoking. Both attitudes and norms are formed on
the basis of sets of beliefs: beliefs regarding the conse-
quences of waterpipe tobacco smoking (behavioral belief)
and what significant others believe about waterpipe to-
bacco smoking (normative belief). Attitudes are further
impacted by evaluation of outcomes of waterpipe tobacco
smoking; subjective norms are also affected by motivation
to comply or participate in waterpipe tobacco smoking.

There are insufficient data regarding differences in be-
liefs regarding waterpipe tobacco smoking between ever-
smokers and current smokers and limited data on differ-
ences in demographic variables, attitudes, subjective norms,
and intention specifically between ever-smokers and cur-
rent waterpipe smokers. Therefore, this study was con-
ducted with 2 aims: (1) to examine the differences in de-
mographic variables, attitudes, behavioral beliefs,
subjective norms, and behavioral intention in young adult
waterpipe smokers based on smoking status (ever or cur-
rent) and (2) to determine whether demographic variables,
beliefs, and ever smoking significantly predict the atti-
tudes and subjective norms among waterpipe non-smok-
ers, current smokers, and ever-smokers.

Methods

Participants and Procedures

The present study used a cross-sectional survey to as-
sess waterpipe tobacco smoking use at an independent
liberal arts university in Florida. The university is situated
in a metropolitan downtown Tampa area. The university is
a mid-sized residential university with a student popula-

tion of around 8,000 undergraduate and graduate students.
E-mail addresses were obtained from the university’s of-
fice of institutional effectiveness. The survey was sent via
e-mail invitation by the primary investigator requesting
participation.

Consent for the study was achieved by describing the
study in the recruitment e-mail. If participants voluntarily
agreed to participate in the study, they were requested to
click on an external link, which directed them to the online
survey. The recruitment e-mail for the cross-sectional on-
line survey assessing waterpipe use was sent to all under-
graduate students attending the University of Tampa in the
fall of 2011 and repeated in the fall of 2012. Both water-
pipe smokers and nonsmokers were invited to complete
the survey. Data were collected for 2 weeks mid-fall se-
mester to avoid holidays and summer days. Incentives to
participate each year included a drawing for one of 10 $50
gift cards. Gift cards were distributed by collecting e-mail
addresses of participants at the end of the survey. The
e-mail addresses were then numbered in accordance with
the survey completion, and a drawing using a random
number generator was utilized to distribute the gift cards.
The survey instrument was designed by the first author
utilizing the theory of reasoned action, which provided a
validated tool for assessing the theoretical constructs.31

Inclusion criteria consisted of students who were currently
attending the University of Tampa and were �17 y old.

The data sets were combined, and duplicate survey data
were removed based on e-mail addresses of participants.
E-mail addresses were removed from the data before data
analysis. This accounted for the removal of 89 participants
in the 2012 survey data. The final sample size for the
combined data set was 1,539 participants. Listwise dele-
tion was used to remove cases with missing data, therefore
tables may represent smaller sample sizes. All studies were
approved by the institutional review board at the Univer-
sity of Tampa before study commencement. Survey data
were stored on a password-protected computer.

Measurements

The self-report questionnaires consisted of 5 major com-
ponents.

Ever-Smoker Versus Current Smoker. To assess the
difference between ever and current waterpipe tobacco
smoking, the following questions were asked: “Have you
ever tried smoking tobacco from a hookah, even 1 or 2
puffs?” for assessing the prevalence of ever-smokers and
“During the past 30 d, have you smoked hookah, even 1 or
2 puffs?” for capturing current smoker prevalence.

Intention to Smoke a Hookah. Intention to smoke, which
is the first theory of reasoned action construct, was as-

Fig. 1. Theory of reasoned action.
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sessed by having participants complete the following state-
ment: “Regarding your intention to smoke hookah, I in-
tend to smoke hookah in the next 3 months …” (with a
7-point Likert scale ranging from extremely unlikely to
extremely likely).

Attitudes. Attitude toward waterpipe tobacco smoking,
which is the second theory of reasoned action construct,
was assessed using 2 primary statements with 7-point Lik-
ert scales. The following statements included: “If I smoke
hookah, the behavior is …” and “For me, smoking hookah
is …” (with a 7-point Likert scale ranging from “extremely
bad to extremely good,” “extremely awful to extremely nice,”
“extremely not fun to extremely fun,” and “extremely un-
pleasant to extremely pleasant.”

Subjective Norms. Subjective norms, the third theory of
reasoned action construct, were assessed by providing the
following single statement: “If I smoke hookah, most of
the people who are important to me would …” with a
7-point Likert scale ranging from “extremely disagree” to
“extremely agree.”

Beliefs. Belief assessment, which is the fourth theory of
reasoned action construct, was categorized into 6 domains.
Response categories included physical, mental, social, rec-
reational, cultural, and health. The participants were asked
to provide their beliefs and opinions on 22 statements with
a 7-point Likert scale ranging from “extremely unlikely”
to “extremely likely.” For the physical construct, items
included: relaxation, buzz, legal high, and relief of stress.
For the social construct, items included: meet a date, be
social, and make new friends. For the recreational con-
struct, items included fun and passing time. For the cul-
tural construct, items included bringing family together
and culture. For the health belief, items included cough,
headache, cancer, chest pain, addiction, dizziness, short-
ness of breath, infectious disease, and harm perception.
Mental beliefs included staying focused, thinking clearly,
and intellect.

Analysis

SAS 9.4 statistical software (SAS Institute, Cary,
North Carolina) was used to conduct all analyses.32 De-
scriptive statistics were calculated to characterize the
study sample in terms of sociodemographic variables
and psychosocial indicators of waterpipe tobacco smok-
ing-related attitudes, behavioral beliefs, subjective
norms, and behavioral intention. The sample was strat-
ified for the following comparisons: (1) respondents
who had never smoked a hookah compared with those who
had ever smoked a hookah and (2) respondents who smoked
in the previous 30 d (current smokers) compared with

those who had smoked but not within the previous 30 d
(ever-smokers).

These comparisons were explored using chi-square anal-
ysis of independence for categorical variables (eg, demo-
graphic variables) and independent samples t tests for in-
terval level variables (eg, psychosocial variables). Point
biserial correlations were used to characterize the differ-
ences in hookah-related behavioral beliefs across 6 do-
mains of beliefs (ie, physical benefits, mental benefits,
social benefits, recreational benefits, cultural benefits, and
health consequences). Items within each domain were av-
eraged to create composite variables that were used in
regression analysis.

Multiple hierarchical linear regression was used to
assess the ability of demographic characteristics, previ-
ous smoking behaviors, and hookah-related beliefs to
explain variation in hookah attitudes and subjective
norms. Changes in the coefficient of determination (�R2)
were used to evaluate fit over 3 nested models. Finally,
zero-order correlations were used to evaluate the asso-
ciations between key constructs from the theory of rea-
soned action stratified by waterpipe tobacco smoking
history.

Results

The final data set consisted of a sample size of 1,539
participants representing a response rate of 13%. The total
data set represented students with ages ranging from 18
to 23 y. The majority of the participants were 18 –19 y old
(51.3%), probably representing freshmen and sopho-
mores at the university. Participants were primarily non-
Hispanic as indicated by a separate question assessing
Hispanic versus non-Hispanic (85.7%) and white eth-
nicity (77.5%). Female respondents represented 69.8%
of the sample.

Differences in Demographic Variables, Attitudes,
Behavioral Beliefs, Subjective Norms, and Behavioral
Intention Among Waterpipe Ever-Smokers or
Current Smokers

Students were subdivided into ever-smokers, those
who had ever smoked a waterpipe (even 1 or 2 puffs),
and current smokers, those who had reported waterpipe
tobacco smoking in the past 30 d. Comparisons were
made within these 2 groups to examine the demographic
variables. Statistical significance was set at P � .05.

As noted in Table 1, there was a statistically significant
difference in the ages when examining both ever-smokers
and current smokers and both groups of smokers tended to
be younger. Also, non-United States citizen status was
statistically significant (P � .02) for current smokers only.
When assessing age in both ever-smokers and current smok-
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ers, a positive trend was noted in ever-smokers with age,
such that as age increased, the percentage of smokers in-
creased as well. Eighteen-year-olds represented 59.2% of
ever-smokers, and 22-y-olds represented 73.2% of ever-
smokers. The opposite was found with current waterpipe
smokers; as age increased, the percentage of current wa-
terpipe smokers declined.

Furthermore, there were significant differences by racial
identity. Among ever-smokers, the largest difference was
between whites (65.5%) and blacks (49.6%) who had ever
smoked. However, there were no statically significant dif-

ferences in the prevalence of current smoking across racial
groups.

Determination of Whether Demographic Variables,
Beliefs, and Ever-Smoking Can Predict the Attitudes
and Subjective Norms Among Waterpipe
Ever-Smokers or Current Smokers

Based on the theory of reasoned action, immediate pre-
cursors to the intention to smoke include attitude and sub-
jective norms. The mean scores of these variables were

Table 1. Demographic and Psychosocial Characteristics by Waterpipe Tobacco Smoking Behaviors

Characteristics
Total Sample
(N � 1,494)

Waterpipe
Ever-Smokers

(n � 950)
P*

Current Waterpipe
Tobacco Smokers

(n � 324)
P†

Demographics, n (%)
Age �.001 �.001

18 426 (28.5) 252 (59.2) 119 (47.2)
19 340 (22.8) 204 (60.0) 79 (38.7)
20 281 (18.8) 182 (64.8) 53 (29.4)
21 234 (15.7) 171 (73.1) 34 (20.0)
22 108 (7.2) 79 (73.2) 23 (29.1)
23 105 (7.0) 62 (59.1) 16 (26.2)

Ethnicity .72 .67
Hispanic 213 (14.3) 133 (62.4) 43 (32.6)
Non-Hispanic 1279 (85.7) 815 (63.7) 280 (34.5)

Race .01 .45
White 1143 (77.5) 749 (65.5) 247 (33.2)
Black 117 (7.9) 58 (49.6) 22 (37.9)
Asian/Pacific islanders 41 (2.8) 25 (61.0) 7 (28.0)
American Indian 8 (0.5) 4 (50.0) 2 (50.0)
Other 165 (11.2) 105 (63.6) 43 (41.0)

Sex .001 .047
Male 448 (30.3) 327 (73.0) 126 (38.5)
Female 1033 (69.8) 615 (59.5) 196 (32.1)

United States citizen .16 .02
Yes 1385 (93.3) 873 (63.0) 290 (33.4)
No 100 (6.7) 70 (70.0) 33 (47.1)

Religion .01 .006
No religion 416 (28.0) 272 (65.4) 100 (36.9)
Catholic 554 (37.3) 354 (63.9) 110 (31.2)
Protestant 92 (6.2) 58 (63.0) 19 (33.3)
Other Christian 260 (17.5) 146 (56.2) 50 (34.3)
Jewish 51 (3.4) 41 (80.4) 9 (22.5)
Muslim 20 (1.3) 16 (80.0) 12 (75.0)
Buddhist 19 (1.3) 15 (80.0) 3 (20.0)
Other 75 (5.0) 43 (57.3) 19 (44.2)

Continuous variables, mean � SD
Attitudes 3.7 � 1.6 4.5 � 1.3 �.001 5.1 � 1.0 �.001
Subjective norms 3.6 � 1.2 4.0 � 1.0 �.001 4.4 � 1.1 �.001
Behavioral intention 3.0 � 2.2 3.8 � 2.2 �.001 5.4 � 1.9 �.001

Missing data were �3% for any given variable.
* Test of differences between participants who ever smoked tobacco from a waterpipe and those who have never smoked tobacco using a waterpipe (abstainers).
† Test of differences between those who have ever smoked tobacco from a waterpipe compared with those who have done so within the previous 30 d (ie, current use).
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assessed for differences between current waterpipe smok-
ers and ever-smokers. A step-wise regression analysis was
conducted to further assess the effects of demographic
characteristics, waterpipe tobacco smoking behaviors, and
beliefs on the immediate predictors of intention: subjective
norms and attitude.

Little difference was noted between the 2 constructs
when regressing demographics (adjusted R2 for subjective
norms � 0.03 and for attitude � 0.02) (Table 2). How-
ever, when ever-smoking and traditional cigarette use were
added to the model, the adjusted R2 value for attitude
increased to 0.42, and that for subjective norms increased
to 0.25. This added step in the model served to increase
both adjusted R2 values for attitude and subjective norm

and also significantly increased the prediction of attitude
as compared with the subjective norm.

Last, beliefs were regressed into the model and further
increased the prediction of attitude (adjusted R2 � 0.68),
with the primary correlates being physical benefits
(� � 0.14), recreation benefits (� � 0.56), and health
consequences (� � �0.27). For subjective norms, ad-
justed R2 increased to 0.38, with the greatest correlates
being recreation (� � 0.22), cultural benefits (� � 0.11),
and health consequences (� � �0.11).

Specific beliefs of smoking behavior were assessed by
mean scores for differences within ever-smokers (yes/no)
and current smokers (yes/no) (Table 3). In particular, we
assessed whether there were statistically significant differ-

Table 2. Regression of Hookah Attitudes and Subjective Norms on Demographic Variables and Behaviors and Beliefs

Variables

Dependent Variable*

Hookah Attitudes Subjective Norms

Unstandardized Beta (�) Standardized Beta (�) Unstandardized Beta (�) Standardized Beta (�)

Step 1: Demographics
Age �0.05 �0.05 �0.04 �0.05
Hispanic/Latino �0.03 �0.01 �0.18 �0.05
Non-white race �0.16 �0.04 �0.31† �0.11
Sex �0.32† �0.09 �0.21† �0.08
United States citizen 0.02 0.00 �0.14 �0.03
Religion

Not religious (referent)
Catholic �0.17 �0.05 �0.16 �0.06
Other Christian �0.40† �0.11 �0.32† �0.11
Jewish �0.11 �0.01 �0.05 �0.01
Muslim �0.45 �0.03 �0.43 �0.04
Buddhist 0.09 0.01 �0.08 �0.01
Other �0.08 �0.01 �0.10 �0.02
Adjusted R2 0.02 0.03

Step 2: Smoking behaviors
Ever smoked a hookah 1.90† 0.56 1.13† 0.44
Regular cigarettes 0.77† 0.19 0.28† 0.09
Adjusted R2 (�R2) 0.42 (0.40)‡ 0.25 (0.22)§

Step 3: Hookah beliefs
Physical benefits 0.14† 0.14 0.01 0.02
Mental benefits 0.08� 0.06 0.00 0.00
Social benefits 0 0 0.03 0.03
Recreation 0.56† 0.41 0.22† 0.34
Cultural benefits 0.09¶ 0.07 0.11¶ 0.10
Health consequences �0.27† �0.20 �0.11† �0.11
Adjusted R2 (�R2) 0.68 (0.26)** 0.38 (0.16)††

N � 1,440.
* Hookah attitudes and subjective norms are modeled separately.
† P � .001.
‡ Change in R2 between Steps 1 and 2 was statistically significant, P � .001.
§ Change in R2 between Steps 1 and 2 was statistically significant, P � .001.
� P � .05.
¶ P � .01.
** Change in R2 between Steps 2 and 3 was statistically significant, P � .001.
†† Change in R2 between Steps 2 and 3 was statistically significant, P � .001.
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ences in those who reported not ever trying waterpipes as
compared with those having tried even 1 or 2 puffs and
also between current users of waterpipes as compared with
those who only tried 1 or 2 puffs.

Statistically significant increases were found in ever-
smokers versus never-smokers with regard to positive be-
liefs, such as physical benefits, mental benefits, social ben-
efits, and recreation benefits. The same was found to be
true when assessing current smokers versus those who had
tried a waterpipe but had not done so in the past 30 d. Of
these categories, physical benefits had a greater effect on

ever-smokers (r � 0.38) compared with mental benefits
having the greatest effect on current smokers (r � 0.29).

Endorsement of health consequences as a belief was
statistically significantly higher in never-smokers compared
with ever-smokers, except for the variable “it makes me
dizzy,” which showed no statistical significance (P � .42).
Effect sizes were highest for “hookah helps me relax and
relieve my stress” (r � 0.39), “I will become addicted”
(r � �.36), and “it will give me a buzz” (r � 0.37). When
comparing current smokers versus those who had ever
tried waterpipe tobacco smoking, but had not done so in

Table 3. Mean � SD and Associations of Waterpipe-Related Beliefs and Behaviors

Beliefs

Among the Full Sample (Ever- and
Never-Smokers), Ever Smoked a

Waterpipe r*

Among Those Who Ever Smoked
a Waterpipe, Current Waterpipe

Tobacco smoking r†

Yes
(Mean � SD)

No
(Mean � SD)

P
Yes

(Mean � SD)
No

(Mean � SD)
P

Physical benefits
It will help me relax and relieve my stress 3.71 � 1.90 2.10 � 1.64 �.0001 0.39 4.51 � 1.70 3.31 � 1.86 �.0001 0.30
It will give me a buzz 4.21 � 1.99 2.61 � 1.91 �.0001 0.37 4.59 � 1.91 4.01 � 2.00 �.0001 0.14
It gives me a legal high 3.30 � 1.91 2.58 � 1.79 �.0001 0.18 3.56 � 1.90 3.17 � 1.90 .0028 0.10
Physical benefits index (� � .79) 3.74 � 1.58 2.43 � 1.48 �.0001 0.38 4.22 � 1.48 3.50 � 1.57 �.0001 0.22

Mental benefits
It will help me stay more focused 2.49 � 1.43 1.58 � 1.11 �.0001 0.32 3.06 � 1.45 2.21 � 1.33 �.0001 0.28
I will feel more intellectual 2.48 � 1.47 1.48 � 1.00 �.0001 0.34 2.95 � 1.54 2.25 � 1.38 �.0001 0.23
It will help me to think more clearly 2.30 � 1.42 1.49 � 1.03 �.0001 0.29 2.81 � 1.48 2.04 � 1.31 �.0001 0.26
Mental benefits index (� � .87) 2.43 � 1.28 1.52 � 0.92 �.0001 0.35 2.94 � 1.31 2.17 � 1.17 �.0001 0.29

Social benefits
It will help me to meet a potential date 2.43 � 1.52 1.56 � 1.13 �.0001 0.29 2.90 � 1.56 2.20 � 1.45 �.0001 0.22
I will be more social 3.42 � 1.82 2.12 � 1.61 �.0001 0.34 4.04 � 1.71 3.11 � 1.79 �.0001 0.24
It will help me to make new friends 3.23 � 1.75 2.18 � 1.63 �.0001 0.28 3.84 � 1.71 2.93 � 1.68 �.0001 0.25
Social benefits index (� � .86) 3.03 � 1.49 1.95 � 1.29 �.0001 0.34 3.59 � 1.42 2.75 � 1.44 �.0001 0.27

Recreation
I will have fun 4.77 � 1.80 2.60 � 1.81 �.0001 0.27 5.44 � 1.54 4.43 � 1.84 �.0001 0.27
It will help me to pass the time 3.91 � 1.93 2.36 � 1.78 �.0001 0.21 4.48 � 1.73 3.62 � 1.96 �.0001 0.21
Recreation benefits index (� � .79) 4.34 � 1.64 2.48 � 1.63 �.0001 0.27 4.96 � 1.33 4.03 � 1.69 �.0001 0.27

Cultural benefits
It reinforces my culture 2.07 � 1.47 1.41 � 1.00 �.0001 0.23 2.51 � 1.67 1.85 � 1.31 �.0001 0.21
It will bring my family together 1.88 � 1.34 1.26 � 0.78 �.0001 0.25 2.29 � 1.51 1.67 � 1.19 �.0001 0.22
Cultural beliefs index (� � .73) 1.98 � 1.24 1.33 � 0.78 �.0001 0.27 2.40 � 1.38 1.76 � 1.11 �.0001 0.26

Health consequences: If I were to smoke
a hookah

It will give me a headache 3.51 � 1.83 4.00 � 2.17 �.0001 �0.12 3.31 � 1.67 3.62 � 1.90 .0100 �0.08
It makes me dizzy 3.79 � 1.85 3.90 � 2.02 0.3163 ns 3.72 � 1.74 3.84 � 1.91 .3347 ns
It makes me short of breath 3.03 � 1.75 4.06 � 2.11 �.0001 �0.25 2.93 � 1.61 3.09 � 1.82 .1733 ns
It makes my chest hurt 2.72 � 1.69 4.01 � 2.08 �.0001 �0.32 2.59 � 1.57 2.79 � 1.75 .0761 ns
It makes me cough 3.48 � 1.89 4.40 � 2.11 �.0001 �0.22 3.33 � 1.77 3.57 � 1.95 .0623 ns
I will become addicted 1.91 � 1.33 3.22 � 2.06 �.0001 �0.36 1.94 � 1.34 1.89 � 1.33 .6350 ns
I will get lung cancer 3.55 � 1.68 3.94 � 1.99 .0002 �0.10 3.49 � 1.63 3.59 � 1.70 .3703 ns
I will get an infectious disease 2.59 � 1.59 3.00 � 1.93 �.0001 �0.11 2.52 � 1.49 2.63 � 1.64 .3366 ns
Health consequences index (� � .88) 3.09 � 1.04 3.64 � 1.48 �.0001 �0.21 3.05 � 0.98 3.11 � 1.07 .4032 ns

* Point biseral correlation coefficient showing association of belief with ever smoking a hookah.
† Point biseral correlation coefficient showing association of belief with recently (past 30 d) smoking a hookah.
ns � Effect sizes are not reported for non-statistically significant differences between groups. Indices for each belief domain are the average of the belief indicators from that specific domain.
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the past 30 days, only one of the 9 variables assessing
health consequences was found to be statistically signifi-
cant. This variable included “it will give me a headache”
(P � .02). The greatest effect was noted on the variable
“hookah helps me relax and relieve my stress” (r � 0.30).

Discussion

The present study indicated that waterpipe tobacco smok-
ing rates in college students are not waning, suggesting
that the college years may represent a vulnerable life stage
for the initiation and continuation of waterpipe tobacco
smoking. A study assessing female college freshmen noted
an increase in pre-college use, suggesting that the behavior
is starting at a younger age.28 This study represents ever-
smoker rates of 64% of the sample and current smoker
rates of 34% of the sample. Other college studies have
indicated varying rates of current smoking (6–22%).33-37

One possible explanation is an increased awareness of
alternative tobacco products during this stage in life as a
factor in uptake as well as a continued trend from the
increasing rates of waterpipe smoking noted in high school
students.38,39 Clearly, national data suggest that 18–24-y-
olds have higher prevalence rates than other adult age
groups.40 The National College Health Assessment indi-
cated ever-use rates of 30.5%,21 whereas our data suggest
higher ever-smoker rates of 64%. Concerns are increased
with other data suggesting that current alcohol and mari-
juana use is significantly higher in ever-smokers and cur-
rent smokers as compared with never-smokers.41

There are differences in age trends between ever-smok-
ers and current waterpipe smokers. In particular, our data
suggest an increasing percentage of students reporting hav-
ing ever tried waterpipe tobacco smoking (ever-smokers)
as their age increases compared with current waterpipe
smokers, whose percentage rates remain relatively stable
after 18–19 y of age. To the best of our knowledge, no
representational breakdown of age trending between ever-
smokers and current smokers in these vulnerable years has
been reported to date in the literature. Previous studies
have only documented increased usage in current smokers
with freshmen or those who are younger in age.21,35,42,43

A concern cited often is the correlation between tradi-
tional cigarette use and current waterpipe tobacco smok-
ing.35,43 Only sex differences in college data sets with
waterpipe tobacco smoking have previously been re-
corded.30,44

Ward et al45 suggest that waterpipe tobacco smoking
prevalence is not homogeneous between cities. Our data
suggest that even within the same city, waterpipe tobacco
smoking may be characteristically different as noted in the
demographics and whether the participants are current wa-
terpipe tobacco smokers or waterpipe tobacco ever-smok-
ers. Further, our data suggest that there are observable

differences between those who are current waterpipe to-
bacco smokers and waterpipe tobacco ever-smokers re-
garding demographic variables. In particular, Hispanics
represent a larger proportion of ever-smokers than current
smokers in our sample. The cultural aspect of waterpipe
tobacco smoking may account for the high percentage
within Muslim students who were smokers in both the
current and ever-smoker groups. The data were consistent
with other studies indicating an increased prevalence of
waterpipe tobacco smoking in males as compared with
females.21,43

Previous studies have indicated that students have a
positive attitude regarding waterpipe tobacco smoking with
positive perceptions leading to intention.46 Our results sug-
gest that specific hookah-related beliefs pertaining to the
physical, mental, recreational, and cultural benefits of wa-
terpipe tobacco smoking are correlates of positive attitudes
toward waterpipe tobacco smoking, whereas beliefs about
the negative health consequences of waterpipe tobacco
smoking are negatively correlated with attitudes. The as-
sociations between hookah-related beliefs and attitudes
were maintained after controlling for demographic char-
acteristics and smoking behaviors. Our study is similar to
another college study in which it was found that attitudes
had a larger correlation with intentions than did subjective
norm.31 In addition, Sidani et al47 found that positive at-
titudes are strongly associated with the initiation of wa-
terpipe tobacco smoking. It has been suggested elsewhere
that interventions should focus on the negative conse-
quences of waterpipe tobacco smoking for behavioral
change campaigns.46

Our regression findings from the current study can help
in designing effective behavioral interventions. For exam-
ple, demographic characteristics explained a small per-
centage of the variance in both hookah attitudes and sub-
jective norms; however, previous smoking behaviors (ie,
smoking cigarette and/or waterpipe) explained a sizable
percentage of these variances. The variance explained by
previous behavior was nearly twice as large for attitudes as
it was for subjective norms. Similarly, beliefs about the
benefits and consequences of waterpipe tobacco smoking
explained a larger proportion of the variance in attitudes
than in subjective norms, suggesting that much of the co-
variance in subjective norms was not modeled in the cur-
rent investigation. Our models did highlight the impor-
tance of several beliefs associated with attitudes and
subjective norms. These findings indicate that beliefs are
important in predicting precursors to waterpipe tobacco
smoking intention and should be addressed in social mar-
keting campaigns to deter use.

Finally, we assessed the beliefs for differences between
waterpipe non-smokers and ever-smokers. Common be-
liefs have been reported, but there has not yet been a
thorough assessment of differences between subgroups of
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waterpipe smokers based on frequency of use.11 We found
that health consequences were probably the main barrier
preventing nonsmokers from partaking in the behavior.
Further, support for interventions that help to educate col-
lege students about the negative effects of waterpipe to-
bacco smoking are needed. Studies have highlighted the
misperceptions of health consequences of waterpipe to-
bacco smoking that need to be corrected in intervention
messages.11,41,48 The negative effects of waterpipe tobacco
smoking have not affected waterpipe tobacco smoking rates
in the same manner as has occurred with traditional smok-
ing,35,37 probably due to a dearth of messages reaching the
target audience. Limitations of the current study are that
the findings represent self-report, using a cross-sectional
design, and include data collected from one university in a
southeastern state of the United States. Therefore, the re-
sults may not be generalizable to a larger population. Ad-
ditionally, a limitation is the low response rate. We are
unable to account for the beliefs and the behaviors of those
who did not take the survey.

Conclusions

Waterpipe tobacco smoking continues to be a public
health concern in the United States, especially among col-
lege students. Our study was a cross-sectional study of
college students at one university. The scope of our study
was to better understand the predictors of waterpipe to-
bacco smoking using the theory of reasoned action as a
model. Our study fills a gap in the literature by looking at
differences between those individuals who have tried wa-
terpipe tobacco but have not smoked it in the past 30 d
(ever-smokers) and those who have smoked it in the past
30 d (current smokers). These data can help in developing
campaigns targeted at these different subgroups. Further
research is needed to examine differences between early
and later years of college use to determine whether cam-
paigns to deter use may need to be tailored by the number
of years in college. In addition, future research could look
further into the “other” ethnic category for demographic
variations. Our study, as well as the National College Health
Assessment, found that the “other” category had high rates
of waterpipe tobacco smoking.49 Although national data
suggest that interventions should target students attending
colleges in the west, our study indicates that this may not
be an advisable blanket statement, and more specific data
per campus or specific location/population may better in-
form interventions. Our data suggest that interventions and
prevention messaging, such as educational flyers, are
needed around the country in the geographic locations
where waterpipe tobacco smoking is a growing health haz-
ard. Hospitals and clinics are prime locations to reach
individuals who may be showing early signs and symp-
toms of the negative health consequences of hookah smok-

ing. Respiratory therapists are key stakeholders in under-
standing the behavior and educating their patients and the
community.
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