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Abstract

Background. Waterpipe tobacco smoking (WTS or ‘hookah’) is common among adolescents and 
college students in the USA. However, there has not yet been a large-scale, nationally representative 
study independently examining WTS among young adults who are not in college.
Objective. This study sought to examine associations between attitudes, normative beliefs, certain 
socio-demographic factors and current WTS among young adults not in college and compare them 
to young adults in college.
Methods. A total of 3131 US adults ages 18–30 completed an online survey about WTS behaviour, 
attitudes, normative beliefs and relevant socio-demographic factors. Multivariable logistic 
regression was used to examine independent associations between these variables and current 
WTS stratified by student status.
Results. Ever WTS was reported by 29% of young adults not in college and by 35% of those in 
college, and current use rates were 3 and 7%, respectively. Multivariable models demonstrated 
that positive attitudes and perceived peer acceptability of WTS were significantly associated with 
increased current WTS for both young adults not in college [adjusted odds ratio (AOR) = 2.72; 
95% CI: 2.00–3.71 and AOR = 2.02; 95% CI: 1.50–2.71, respectively] and young adults in college 
(AOR = 3.37; 95% CI: 2.48–4.58 and AOR = 2.05; 95% CI: 1.49–2.83, respectively). The magnitude of 
these associations was not significantly different when comparing individuals in college and not 
in college.
Conclusions. Among young adults, WTS is common in non-college-based populations as well 
as in college-based populations. Therefore, prevention programming should extend to all young 
adults, not only to those in college.
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Introduction

Known colloquially as ‘hookah,’ the emergence of waterpipe tobacco 
smoking (WTS) in the USA was recognized by researchers and health 

professionals around 2005 (1), although epidemiologic data on use 
was not yet largely available at that time. In the past decade, WTS 
has been popular among the young adult population, especially 
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college students. Approximately 8–17% of college students are cur-
rent waterpipe tobacco users (2,3), and ~35–64% report lifetime 
use (2,4,5). College students who are male, younger and members 
of university fraternities/sororities are more likely to participate in 
WTS (2–4). A  recent systematic review of WTS trends found that 
use among young people in the USA increases up to 1% each year 
(6). Additionally, use of waterpipe tobacco among nicotine-naïve 
individuals is associated with increased risk of cigarette smoking ini-
tiation (7).

Many factors likely contribute to the popularity of WTS, includ-
ing misperceptions about its safety and the belief that it is not 
addictive (8). Contrary to these misperceptions, WTS exposes users 
to smoke volume, tar, nicotine and carbon monoxide in levels that 
are similar to or higher than that of smoking a single cigarette (9). 
Additionally, WTS has been associated with negative health out-
comes such as respiratory and cardiac diseases (10), as well as the 
potential to develop dependence (11).

Evidence suggests that most individuals who participate in WTS 
do not admit their use to their health care provider (12). Even when 
physicians are aware of tobacco use, less than half of adult cigar-
ette smokers receive advice to quit from their physicians (13), and 
non-cigarette tobacco users are even less likely to be given advice 
to quit by health care providers (14). However, since most users of 
waterpipe tobacco report that they trust health information from 
their physicians (15), this may be an ideal venue for both primary 
and secondary prevention of WTS.

For primary care physicians to address WTS among their patients, 
it is necessary to understand the population of interest. WTS among 
US college students has been intensively studied due to availability 
to university researchers and large-scale studies such as the National 
College Health Assessment. Additionally, up to one-third of college 
students utilize university health service centres, with 60% of those 
visits being for primary care (16). Therefore, primary care physicians 
working in the community may have more young adult patients than 
those at university health service centres, including both college stu-
dents and non-college young adults. However, WTS in the general 
US young adult population has received less attention in the litera-
ture as nationally representative studies of the general population are 
more difficult to conduct. Many studies of WTS and general popula-
tions of US young adults have been convenience samples of current 
users recruited from WTS establishments and online WTS forums 
(17–19). Other studies have analyzed data from large-scale cross-
sectional surveys that have included WTS as one outcome among 
many other tobacco-related health behaviours (20,21). Additionally, 
although many national studies of the general US young adult popu-
lation include college student status as a predictor, they do not sep-
arately examine young adults who are not in college. Therefore, the 
results of studies of WTS behaviour and perceptions among general 
US populations likely include college students.

College student status can be either a protective factor or a risk 
factor for certain health behaviours. For example, young adults who 
are not in college have the greatest risk for being cigarette smokers 
compared to young adults at 2- or 4-year colleges (22). However, 
studies examining alcohol use and alcohol-related problems by com-
paring college and non-college young adults are less clear. College 
students tend to have higher rates of alcohol use and alcohol-related 
problems, which could be due to related factors, such as living 
arrangement, rather than student status alone (23).

Therefore, in this study we sought to analyze data from a nation-
ally representative sample of adults ages 18–30 and assess factors 
related to WTS. Specifically, we sought to independently examine 

associations between attitudes, normative beliefs, certain socio-
demographic factors and current WTS among young adults not in 
college and young adults in college. The results from this study will 
give insight into whether young adults who are not in college are 
also at risk for WTS, and therefore whether they should be included 
in prevention and cessation efforts, both in the physician’s office and 
through outreach programming.

Methods

Participants and procedures
Participants were members of the KnowledgePanel®, a nationally 
representative, probability-based, online non-volunteer access panel 
recruited and maintained by Growth from Knowledge (GfK). The 
panel was created with a combination of random digit dialling and 
address-based sampling, allowing recruitment from non-landline 
households, thus increasing the sampling frame to an estimated 
97% of US households (24). Surveys are completed on the partici-
pants’ personal computers, which are provided—along with internet 
access—by GfK if needed. To achieve a sample that is nationally 
representative, GfK utilizes a weighting protocol that applies base 
weights and post-stratification weights based on national demo-
graphic distributions and to account for non-response, non-coverage 
and under- and over-sampling.

For this study, we commissioned GfK to survey ~3000 US adults 
aged 18–30  years old in March 2013. Participants received a $5 
cash-equivalent incentive for survey completion. This study was 
approved by the University of Pittsburgh Institutional Review Board 
and was granted a Certificate of Confidentiality from the National 
Cancer Institutes at the National Institutes of Health.

Measures
Socio-demographic characteristics
GfK maintains a database of key demographic information about 
panel members, such as age, sex and race/ethnicity. To supplement 
this information, we included items to determine sexual orientation, 
relationship status and current living situation, which have been 
associated with WTS in prior research (25,26).

Student status
We asked participants to indicate their student status with one 
item that asked, ‘Which of the following applies to you?’ Response 
choices included: current high school student, current college stu-
dent, current graduate student and currently not a student. We cat-
egorized current college/university and graduate students as college 
adults and individuals not currently a student as non-college adults. 
Participants who reported being high school students were omitted. 
The resulting dichotomous variable—student status—served as the 
stratifying variable for analyses.

Waterpipe tobacco smoking (ever and current WTS)
Respondents were asked to report on their ever and current WTS 
behaviour. The term ‘hookah’ was used instead of ‘waterpipe’ for all 
survey items because this is the more popular term among the US popu-
lation. If participants answered ‘yes’ to having ever smoked tobacco 
from a hookah, they were then asked to report on how many days 
in the past 30 days they smoked tobacco from a hookah. Consistent 
with current tobacco use definitions (27), responses were categorized 
as ‘yes’ (one or more days) and ‘no’ (0 days). The resulting variable—
current WTS—served as the dependent variable in this study.
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Attitudes and normative beliefs
Respondents were asked if they thought hookah tobacco smoking 
was attractive; romantic; fun; relaxing; harmful; and addicting on a 
five point Likert-type scale ranging from ‘Definitely No’ to ‘Definitely 
Yes.’ The items measuring attractive, romantic and fun were cate-
gorized as positive attitudes, and the items measuring harmful and 
addicting were categorized as negative attitudes. Each attitude was 
analyzed individually and within a composite positive and negative 
attitude scale, consistent with previous research (28,29). To measure 
normative beliefs, respondents were presented with two items. The 
first asked respondents to rate how socially acceptable they thought 
hookah was among people their age on a four point Likert-type scale 
ranging from ‘Very socially acceptable’ to ‘Not socially acceptable.’ 
The other item asked respondents to estimate what percentage of 
people their age have ever smoked tobacco from a hookah. This vari-
able was rescaled from a 100-point to a 10-point scale based upon the 
natural distribution of responses occurring at each 10% increment.

Data analysis
We included all individuals who had complete responses for the strat-
ifying and dependent variables. We examined the data for patterns 
of missingness, comparing the socio-demographic characteristics of 
those with missing data and those without. We assessed the model 
for multicollinearity calculating the variance inflation factor among 
the socio-demographic covariates. We then described our sample in 
terms of socio-demographic composition using weighted percent-
ages. Univariate analyses, stratified by student status, used Rao-Scott 
Chi-square tests to assess associations between socio-demographic 
covariates and current WTS. Using logistic regression, we then 
assessed the independent association between each attitude, norma-
tive belief and current WTS, controlling for socio-demographic char-
acteristics and stratifying by student status. Additionally, we assessed 
the multivariable association between each socio-demographic fac-
tor and current WTS, controlling for all other socio-demographics. 
Finally, we conducted post-estimate adjusted Wald tests to compare 
the magnitude of any associations that were significant for both stu-
dents and non-students.

All statistical analyses were computed using Stata 14.0. 
Study-specific weights were applied to all analyses to adjust for 
non-response, under- and over-sampling. These weights were study-
specific and provided by GfK.

Results

Of the 3254 individuals surveyed, 3236 (99.4%) had complete data 
on the items measuring student status and WTS. There were no sig-
nificant differences between individuals with missing data on the stu-
dent or WTS items and those without in terms of socio-demographic 
composition. Additionally, 105 high school students (3%) were 
omitted from analyses. Thus, we arrived at a nationally representa-
tive final sample of 3131 US young adults age 18–30. There was no 
evidence of multicollinearity among socio-demographic covariates 
with VIFs ranging from 1.01 to 1.18.

Socio-demographic characteristics
The majority of the sample self-identified as heterosexual (92%) and 
White, non-Hispanic (57%). Participants averaged 24 years of age 
and approximately half of the sample was female (52%) and sin-
gle (46%). Complete sample socio-demographic characteristics are 
reported in Table 1.

Socio-demographic characteristics, student status 
and current WTS: results of bivariable analyses
Approximately 42% of the sample reported being currently enrolled 
in college (college adults) and 58% were not enrolled in college (non-
college adults). Of those in college, ~75% reported full-time status. 
Both ever and current WTS prevalence rates differed significantly 
between non-college and college adults (P < 0.001 and P < 0.001, 
respectively). For non-college adults, 29% (95% CI: 26–33%) 
reported ever WTS and 3% (95% CI: 2–5%) reported current WTS. 
For college adults, 35% (95% CI: 31–38%) reported ever WTS and 
7% (95% CI: 6–9%) reported current WTS. Non-college adults 
reported smoking, on average, 0.8 days (SE = 0.2) in the past 30; 
whereas college adults reported smoking WTS, on average, 1.6 days 
(SE = 0.4) in the past 30. Among non-college adults, current WTS 
was significantly associated with age (P < 0.001) and relationship 
status (P < 0.001). Among college adults, current WTS was associ-
ated with sexual orientation (P = 0.01; Table 1).

Attitudes and normative beliefs, student status and 
current WTS: results of multivariable analyses
In independent multivariable models, each of the individual positive 
attitude items was significantly associated with current WTS for both 
non-college and college adults (Table 2). Additionally, having an over-
all positive attitude towards WTS was associated with current WTS 
for both non-college adults [adjusted odds ratio (AOR) = 2.72; 95% 
CI: 2.00–3.71] and college adults (AOR = 3.37; 95% CI: 2.48–4.58). 
Independent multivariable models found that believing that hookah 
seems addicting was protective against current WTS for college adults 
only (AOR = 0.70; 95% CI: 0.60–0.82). Likewise, an overall negative 
attitude towards WTS was protective against current WTS for both 
non-college (AOR  =  0.82; 95% CI: 0.67–1.00) and college adults 
(AOR = 0.76; 95% CI: 0.65–0.89). For normative beliefs, believing 
that a greater percentage of peers smoke tobacco from a hookah was 
significantly associated with current WTS among college adults only 
(AOR = 1.14; 95% CI: 1.05–1.25), whereas believing that hookah is 
acceptable among one’s peers was significantly associated with cur-
rent WTS for both non-college and college adults (AOR = 2.02; 95% 
CI: 1.50–2.71 and AOR = 2.05; 95% CI: 1.49–2.83, respectively). 
There was no significant difference in the magnitude of these associa-
tions when comparing college and non-college adults (Table 2).

Socio-demographic characteristics, student status 
and current WTS: results of multivariable analyses
In multivariable models assessing odds of current WTS, increased 
age and being married or in a domestic partnership (compared to 
being single) were associated with decreased odds of current WTS 
(AOR = 0.86; 95% CI: 0.78–0.94 and AOR = 0.27; 95% CI: 0.08–
0.88, respectively) among non-college adults. Among college adults, 
identifying as bisexual was associated with greater than three times 
the odds of current WTS compared with those who identified as het-
erosexual (AOR = 3.28; 95% CI: 1.28–8.40; Table 2).

Discussion

In this nationally representative study of US young adults, ever and 
current WTS rates were higher among college adults than non-col-
lege adults. We also found that attitudes and normative beliefs are 
significantly associated with WTS among both non-college and col-
lege adults. However, different socio-demographic risk factors were 
associated with current WTS in each population.
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Rates of both ever WTS and current WTS were higher in col-
lege adults than in non-college adults (35 versus 29% and 7 versus 
3%, respectively). It is not surprising that WTS rates among college 
adults are higher than their non-college counterparts, as many WTS 
establishments are located close to college campuses and WTS tends 
to be marketed toward younger populations (30).

However, the WTS rates among non-college adults are high 
enough to warrant attention. These rates are consistent with other 
alternative tobacco products (ATPs) in non-college populations. 
Approximately 4% of non-college adults are current users of e-cig-
arettes (31), and ~3% of non-school adults are current users of 
smokeless tobacco (32). Additionally, use of ATPs in the non-college 
population is associated with concurrent cigarette use (31). Thus, 
potential WTS prevention interventions many benefit from address-
ing poly-tobacco use, which is considered to be a specific risk for the 
working adult and non-college populations (33).

Positive attitudes toward WTS were significantly associated with 
current WTS for both non-college and college adults. Although this 
is consistent with prior research of college students (28,34), to our 
knowledge this is the first study to confirm this association inde-
pendently in non-college young adults. There was no significant 
difference in the magnitude of these associations when comparing 
non-college and college adults, suggesting that prevention and inter-
vention programming addressing positive attitudes towards WTS 

may benefit both populations. This is also true for positive normative 
beliefs—for which both populations had significantly higher odds of 
current WTS if they perceived WTS to be acceptable among their 
peers—which is also consistent with prior research (35). Primary 
care physicians may utilize this information in their prevention mes-
saging to patients, including correcting misperceptions about WTS 
such as the belief that WTS is non-addictive and a safe alternative to 
traditional cigarette smoking.

Different socio-demographic characteristics were associated with 
current WTS for the non-college and college populations. Among 
college adults, being bisexual was significantly associated with 
increased risk for current WTS, which is consistent with research in 
this area (25). Among non-college adults, older age and being mar-
ried or in a domestic partnership were associated with significantly 
decreased risk of current WTS compared to younger age and single 
relationship status. This is similar to use of other tobacco products 
among adults (31,36).

Results from this study suggest that all young adults, regardless 
of student status, may benefit from prevention and intervention pro-
gramming, particularly programming that focuses on positive atti-
tudes toward WTS and favourable normative beliefs towards WTS. 
Historically, targeted prevention and intervention efforts for young 
adults not in college have been a challenge in public health. Unlike 
college-based populations, they are not a ‘captive’ audience that 

Table 1. Bivariable associations between socio-demographic characteristics and current WTS from a 2013 nationally representative online 
survey of 3131 US adults ages 18–30, stratified by student status

Socio-demographic characteristic Whole sample
(N = 3131)

Current WTSa

Non-college adult  
(N = 70; 3.2%c [4.0%d])

College adultb  
(N = 132; 7.3%c [9.7%d])

Column %c Column %c Column %c Column %c Pe

Age, years, m (SE) 24.4 (0.1) 23.8 (0.4) <0.001 22.2 (0.4) 0.26
Sex 0.99 0.67
 Female 51.7 51.5 54.8
 Male 48.3 48.5 45.2
Sexual orientation 0.30 0.01
 Heterosexual 92.2 87.4 86.4
 Gay/lesbian 3.7 4.6 2.5
 Bisexual 4.1 8.0 11.2
Race/ethnicity 0.11 0.76
 White, non-Hispanic 57.1 52.7 50.8
 Black, non-Hispanic 13.4 10.0 11.2
 Hispanic 20.2 34.6 23.5
 Otherf 9.4 2.8 14.5
Relationship status <0.001 0.47
 Singleg 46.0 56.4 60.4
 Committed relationship 27.1 33.9 32.4
 Married/domestic partnership 26.9 9.6 7.3
Living situation 0.07 0.75
 Parent/guardian 31.5 37.4 40.5
 Significant other 35.4 23.0 17.6
 Alone 13.7 20.3 14.7
 With friends 19.4 19.4 27.2

aDefined as having taken at least one puff in the past 30 days.
bCollege adults include undergraduate and graduate levels.
cPercentages are based upon survey weighted estimates for current WTS. Columns may not total 100 due to rounding.
dPercentages are based upon raw, unweighted data.
eP values derived from Rao-Scott Chi-square tests for categorical variables and the adjusted Wald test for mean age.
fIncludes Multiracial.
gIncludes separated, divorced and widowed. 
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can be easily targeted. One potential opportunity for intervention 
with this population would be to focus on the workplace. A recent 
Cochrane review found that smoking cessation workplace interven-
tions that included employees in the design and implementation of 
the interventions, as well as tailored their materials to the specific 
population, exhibited the most effectiveness (37).

Prevention and cessation efforts conducted in physician and 
other healthcare offices may also be of value. WTS users report that 

physician advice to quit is a motivating factor for quitting (38). 
However, it is unclear whether physicians have adequate training to 
address WTS with their patients. Medical students report less know-
ledge and less cessation training on ATPs—including WTS—com-
pared to cigarettes (39). Future research should further examine the 
availability of educational programming about ATPs to physicians 
and physicians-in-training. The results of this study suggest that it 
may be valuable to screen for WTS—and possibly other non-cigarette 

Table 2. Multivariable associations between perceptions, socio-demographic characteristics and current WTS from a 2013 nationally rep-
resentative online survey of 3131 US adults ages 18–30, stratified by student status

Perceptions Current WTS P valueb

Non-college adult College adult

AOR (95% CI)a AOR (95% CI)a

Positive attitudesc

 Hookah seems attractive 1.99 (1.46–2.72) 2.02 (1.65–2.47) 0.99
 Hookah seems romantic 1.75 (1.33–2.31) 2.35 (1.84–3.01) 0.15
 Hookah seems fun 2.31 (1.74–3.06) 2.75 (2.01–3.75) 0.53
 Hookah seems relaxing 2.45 (1.76–3.41) 2.73 (1.98–3.76) 0.66
 Overall positive attitude 2.72 (2.00–3.71) 3.37 (2.48–4.58) 0.46
Negative attitudesc

 Hookah seems harmful 0.82 (0.66–1.02) 0.89 (0.77–1.04)
 Hookah seems addicting 0.86 (0.67–1.10) 0.70 (0.60–0.82)
 Overall negative attitude 0.82 (0.67–1.00) 0.76 (0.65–0.89) 0.55
Normative beliefs
 Perceived prevalence of WTS among peersd 1.10 (0.96–1.26) 1.14 (1.05–1.25)
 Perceived acceptability of WTS among peerse 2.02 (1.50–2.71) 2.05 (1.49–2.83) 0.98

Non-college adult College adult
Socio-demographic characteristic AOR (95% CI)a AOR (95% CI)a

Age, years 0.86 (0.78–0.94) 0.96 (0.88–1.06)
Sex
 Female 1 [Reference] 1 [Reference]
 Male 0.93 (0.43–2.01) 0.95 (0.53–1.72)
Sexual orientation
 Heterosexual 1 [Reference] 1 [Reference]
 Gay/lesbian 0.88 (0.27–2.89) 0.69 (0.14–3.37)
 Bisexual 1.64 (0.50–5.32) 3.28 (1.28–8.40)
Race/ethnicity
 White, non-Hispanic 1 [Reference] 1 [Reference]
 Black, non-Hispanic 0.68 (0.19–2.43) 0.72 (0.24–2.13)
 Hispanic 1.86 (0.75–4.62) 1.15 (0.61–2.14)
 Other, non-Hispanicf 0.38 (0.10–1.46) 1.40 (0.56–3.52)
Relationship Status
 Singleg 1 [Reference] 1 [Reference]
 Committed relationship 1.12 (0.49–2.55) 0.89 (0.47–1.68)
 Married/domestic partnership 0.27 (0.08–0.88) 0.59 (0.15–2.41)
Living situation
 Parent/guardian 1 [Reference] 1 [Reference]
 Significant other 0.99(0.35–2.84) 1.02 (0.33–3.15)
 Alone 1.63 (0.57–4.65) 1.30 (0.53–3.17)
 With friends 1.81 (0.58–5.64) 0.77 (0.42–1.43)

Bolded values indicate significance. AOR, adjusted odds ratio; CI, confidence interval.
aAdjusted for all socio-demographic variables presented in the table.
bP value derived from post-estimate adjusted Wald tests assessing the difference in significant odds ratios between non-college and college adults.
cAssociated odds ratios represent the odds for each unit of increase in the independent variable.
dEach point on this scale corresponds with a 10-point increment in percentage. For example, 0 = 0%, 1 = 10%, 2 = 20%, etc.
e Responses to this item are based upon a four-level response scale ranging from ‘not’ to ‘very.’ Associated odds ratios represent the increase in odds for each 
unit of increase on this scale.

fIncludes multiracial.
gIncludes separated, divorced and widowed.
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tobacco products—among young adult patients regardless of college 
student status.

This study has some limitations. First, because the data collection 
was cross-sectional, directionality of effects cannot be determined. 
Second, the data were collected via self-report, and it is possible 
that some respondents could have been untruthful or biased in their 
recall. Finally, this study did not assess use of other tobacco prod-
ucts and/or other substances, which could be associated with use of 
waterpipe tobacco. Future research studies may wish to incorporate 
this into their assessments and analyses.

Conclusions

In conclusion, we found that ever WTS is relatively common among 
both college and non-college young adults. Positive attitudes toward 
WTS were associated with increased odds of current WTS for both 
groups. Prevention and intervention programs targeting attitudes 
toward WTS and that include workplace- and healthcare-related 
focuses may be of particular value.
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