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ABSTRACT
INTRODUCTION Young adults generally do not perceive waterpipe tobacco smoking (WTS) to 
be addictive. Underlying reasons for these false perceptions have received limited research 
attention and little is known about effective WTS prevention messaging. This study examined 
perceptions of the addictiveness of WTS among young adults and ascertained their feedback on 
WTS prevention message content. 
METHODS Young adult (n=44, Mean [M] age 25.3, SD 2.7, range 18-30) waterpipe tobacco 
users were recruited online for a cross-sectional survey. Closed-ended measures assessed 
demographics, waterpipe use, other tobacco consumption, and perceived addictiveness of WTS. 
Open-ended items assessed perceptions of WTS and ascertained feedback on WTS prevention 
message content. Quantitative data were analyzed descriptively. Open-ended data were coded 
to identify emerging themes.
RESULTS Participants reported low perceived addictiveness of WTS (Mean 2.0, SD 0.9, range 
1- not at all, 4 - very), perceived chances of becoming addicted (Mean 3.0, SD 1.6, range 1- no 
chance, 7- certain), and desire to quit (Mean 3.0, SD 1.8, range 1- not at all, 7- very). In open-
ended responses, participants indicated social WTS does not lead to addiction and believe it 
is easy to quit. Some expressed concerns that WTS addiction may lead to health harms, social 
stigma, and financial costs. Participants indicated messages using vivid imagery and conveying 
negative health effects could motivate cessation. 
CONCLUSIONS Young adults view that WTS is not addictive, particularly related to use in social 
settings. Research can build from this study by developing and testing messages to motivate 
WTS cessation in young adults.
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INTRODUCTION
Waterpipe tobacco smoking (WTS) among U.S. young adults is a 
growing public health concern. Among young adults ages 18-24 
years, the combined prevalence of regular and intermittent (i.e. 
every day, some days, or rarely) WTS in 2013-2014 was 20.2%1. 
As a consequence, many young adults may face health risks due 
to WTS. The amount of smoke inhaled by a single waterpipe 
session lasting 30 to 60 minutes can equal that produced by 100 
or more cigarettes2. Smoke inhaled by waterpipe users contains 
heavy metals, carcinogenic hydrocarbons3, volatile aldehydes4, 
carbon monoxide5-7, and nicotine6-8. Inhalation of these toxins 
is likely to be the reason why WTS has been related to cancer, 
poor pulmonary function, and heart disease9-12. 

Further, WTS is addictive13, with some data suggesting 
nicotine dependence from WTS occurs faster than from 
cigarettes14. Addiction to WTS is shown by four dependence 
indicators. First, delivery of nicotine9, 15 indicates the potential 
for WTS to foster physical dependence (i.e. cellular adaptation 
to chronic exposure)16. Second, a hallmark of dependence is 
failed quit attempts, which occur among waterpipe users13, 17. 
Third, waterpipe tobacco users endorse items indicating that 
they are ‘hooked’ on waterpipe and users’ testimonials signify 
they are addicted18. Fourth, abstinent daily waterpipe users 
report withdrawal symptoms they suppress with waterpipe use19. 
The data from multiple clinical studies, population surveys, and 
in-depth interviews converge to support the hypothesis that 
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WTS can lead to nicotine dependence. This increases the chance 
that many young adults will sustain or escalate use, potentially 
leading to health harms.

Despite evidence to the contrary, many young adults 
maintain the belief that WTS is less addictive than cigarettes20-22. 
However, much of the evidence on young adults’ WTS beliefs 
and perceptions comes from population surveillance surveys20-22. 
There is limited research on the potential reasons underlying 
the perception that WTS is less addictive than cigarette smoking 
among young people23-24. Moreover, there is limited evidence 
for effective public health communication messages to correct 
such misperceptions about WTS25. This evidence is needed 
to provide information for tobacco regulations and public 
education messaging, aimed at preventing and reducing WTS.

In 2016, the U.S. Food and Drug Administration finalized 
a rule deeming waterpipe tobacco to be under the agency’s 
tobacco regulatory authority26. The deeming rule requires a 
warning label, on waterpipe tobacco packaging, conveying the 
potential for addiction to consumers. Also as part of the FDA’s 
regulatory authority, the agency is mandated to engage in public 
education to inform consumers of the potential risks of tobacco 
products27. The FDA’s ongoing public education efforts include 
mass media campaigns targeting youth, at risk of cigarette 
smoking, with anti-smoking messages28. Now that waterpipe 
is a regulated tobacco product, FDA could engage in similar 
public education efforts communicating potential harms and 
addictiveness of WTS, targeting high-risk groups like young 
adults.

Some prior studies provide insight into the design and 
potential effects of public health messages for WTS. Lipkus and 
colleagues tested the effects of educational messages designed 
to inform college age waterpipe users of the addictiveness, 
toxicant exposure, and health risks29. This study showed mixed 
effects of the messages on perceptions of risk and concern about 
addiction, but the experimental design could not identify which 
message component(s) (e.g. addiction, health risks) produced 
these effects. Mays and colleagues tested the effects of messages 
about waterpipe tobacco harms and addictiveness among young 
adult waterpipe tobacco users30. Participants were randomized 
to a control group receiving no messages, a group receiving 
messages about harms of WTS, and a group receiving messages 
about harms and addictiveness of WTS. Participants in both 
groups receiving education messages reported higher perceived 
risk, concern about becoming addicted, and greater desire to quit 
WTS than the control group. However, these outcomes did not 
differ between the former two groups. These findings indicate 
that providing information about the addictiveness of WTS did 
not produce an added effect on perceived risk, concerns about 

addiction, or the desire to quit. The lack of effect of messages 
about the addictiveness of WTS in this study may be because 
they did not resonate with young adult waterpipe tobacco users 
or they failed to deliver information that was sufficiently targeted 
toward their perceptions of the addictiveness of WTS. The 
current study sought to address these gaps in WTS research 
by examining young adult waterpipe tobacco users’ views of 
the addictiveness of WTS and ascertaining their feedback on 
potential education message content.

METHODS
Setting and sample
Participants (n = 44) were recruited in May 2015 using the 
online crowdsourcing website, Amazon Mechanical Turk, for 
a cross-sectional study. This recruitment and data collection 
method has been used in similar prior studies31-36 and research 
demonstrates it is a highly efficient strategy for recruiting diverse 
samples of young adult tobacco users for behavioral research37. 
Potential participants initially reviewed a brief study description 
with a link to an online informed consent form and eligibility 
screener. Eligible participants were young adults, between 
the ages of 18 and 30 years, who had used waterpipe tobacco 
in the past 30 days. We focused on this age range because it 
includes the population subgroup where the prevalence of 
WTS is highest; it is a vulnerable period when addictions unfold 
and transitions to regular tobacco use occur38, and there is 
growing evidence this occurs with WTS in this population39-41. 
Access to the survey was restricted to those registered in the 
USA. Eligible, consenting participants proceeded to complete 
a brief survey on their perceptions of the addictiveness of WTS 
with closed- and open-ended questions, and preferences on 
messaging to communicate the addictiveness of WTS. Closed-
ended items were guided by behavioral theories indicating 
that risk perceptions and appraisals are key factors influencing 
tobacco use behavior42-44. Open-ended items were developed to 
gather additional information on these perceptions, as described 
below. Participants completing all procedures were provided 
with a small monetary credit through Amazon Mechanical Turk. 
The data collection protocol was reviewed by the University 
Institutional Review Board and approved as exempt. Informed 
consent was obtained from each participant online.

Measures
Demographics. Demographics assessed included: age, gender, 
race, ethnicity, college/university student status, education, and 
employment status.

Waterpipe tobacco use. Waterpipe tobacco use was measured 
using two items29. The first asked if participants smoked 
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waterpipe tobacco daily, weekly or monthly. Based on their 
responses, participants were asked how often they smoked 
waterpipe tobacco each day, week or month. For descriptive 
purposes, a single variable was created converting responses to 
the number of times used per week30. 

Other tobacco use. Cigarette smoking was measured using 
two items with current smokers, defined as participants who 
smoked 100 cigarettes or more during their lifetime, and now 
smoke on all or some days. The number of cigarettes per day was 
assessed among current smokers45. Participants also reported if 
they used large cigars, little cigars/cigarillos, smokeless tobacco, 
and electronic cigarettes. These data were used to create a 
variable indicating whether participants smoked waterpipe 
tobacco only, waterpipe tobacco and one other tobacco product 
(i.e. dual-users), or waterpipe tobacco and more than one other 
tobacco product (i.e. poly-users), for descriptive purposes30. 

Perceived addictiveness. Perceived addictiveness of WTS was 
measured with two items29,30. Absolute perceived addictiveness 
was measured by asking ‘Overall, would you say waterpipe 
tobacco use is…?’ with response options: 1 - Not at all addictive, 
2 - Slightly addictive, 3 - Somewhat addictive, and 4 - Very 
addictive. Perceived addictiveness relative to cigarettes was 
measured by asking ‘Compared to regular cigarettes, how 
addictive do you think waterpipe tobacco use is?’. Responses 
were based on a five-point scale (1 - Much less addictive, 2 -Less 
addictive, 3 - As addictive, 4 - More addictive, 5 - Much more 
addictive). 

Perceived risk of addiction. Perceived risk of addiction to WTS 
was assessed using two items29,30. The first asked ‘What do you 
think is your chance of becoming addicted to nicotine in tobacco 
from waterpipe if you continue to smoke?’. The second asked 
‘How likely is it that smoking waterpipe tobacco occasionally (1 
or 2 times a month) will lead to addiction?’. Response options 
ranged from 1- No chance, to 7- Certain to happen.

Desire to quit. Desire to quit waterpipe tobacco was measured 
by asking ‘How strong is your desire to quit waterpipe smoking 
right now?’, with response options ranging from 1- Not at all, to 
7-Very29,30. 

Open-ended items. Open-ended questions were developed 
for this study based on prior research on waterpipe tobacco 
use behavior, perceptions, and addiction13,20,21. These questions 
probed at perceptions of the addictiveness of WTS, thoughts on 
what it means to be addicted to WTS, and feedback on what 
message content may be effective to convey the addictiveness of 
WTS. These items build on previous studies’ methodology by 
gathering open-ended response data related to WTS through 
this data collection platform30,46. The specific questions were:

1. What thoughts come to mind when you think about getting
addicted to smoking waterpipe tobacco?

2. If someone said you are addicted to smoking waterpipe
tobacco, would you agree with this person? Why or why not?

3. What, if anything, would you worry about if you were
addicted to smoking waterpipe tobacco? Please describe why
you would worry, if at all.

4. Health professionals create messages to educate people about
the potential addictiveness of tobacco use. What types of
messages about waterpipe tobacco addiction could make you
more likely to quit waterpipe tobacco? Please describe why
you think the message(s) would make you more likely to quit.

Analytic strategy
Closed-ended items were analyzed using descriptive statistics to 
characterize the sample. Responses to open-ended items were 
coded and analyzed using an iterative, constant comparison 
method where responses are reviewed, initial codes are 
developed, responses are re-reviewed, codes are revised, and 
applied to the data47,48. Similar methods were used in recent 
studies of youth and young adult perceptions of WTS and other 
emerging tobacco products22,49-52. Two trained coders reviewed 
open-ended responses independently to inductively identify 
common themes in the data, developed a codebook comparing 
themes identified, and coded the data. A third research team 
member was consulted in the development of the codebook, 
independently reviewed the initial coding, and determined a 
final coding where there were any discrepancies. There were 
few coding discrepancies between the two initial coders and 
the third coder for major themes, indicating our coding scheme 
achieved >95% agreement across coders. The results were 
summarized by themes and in some instances by subtheme, 
with illustrative quotes provided verbatim as examples. For each 
question participants’ responses could have included multiple 
themes.

RESULTS
Sample characteristics
Overall, 129 participants responded to eligibility screening 
questions, and 44 (34.1%) were eligible and completed 
procedures. Table 1 displays characteristics of the sample. 
Participants averaged 25.3 (Standard Deviation [SD] 2.7) 
years of age, 52.3% were female, and 79.5% self-identified as 
white race. Out of those surveyed, 59.1% reported smoking 
waterpipe tobacco on a monthly basis, 13.6% used waterpipe 
tobacco only, 43.2% reported dual-use, and 43.2% reported 
poly-use (Table 1).



4

Research Paper
Tobacco Prevention & Cessation 

Tob. Prev. Cessation 2017;3(December):133 
http://doi.org/10.18332/tpc/80133

Table 1.   Sample characteristics (n = 44)

N or Mean % or Std Dev.

Demographics

Age (M, SD)   25.3 2.7

Gender

Male 21 47.7%

Female 23 52.3%

Race

Black/African American  4  9.1%

White 35 79.5%

Other   5 11.4%

Hispanic ethnicity   2  4.5%

Current student 12 29.3%

Non-student 29 70.7%

Education

Less than college education   5 11.4%

College degree or higher 39 88.6%

Employment

Not full-time employed 16 36.4%

Full-time employed 39 88.6%

Waterpipe tobacco smoking

Frequency of waterpipe tobacco use

Monthly 26 59.1%

Weekly 16 36.4%

Daily   2   4.6%

Waterpipes smoked per week (M, SD)  3.8 11.5

Cigarette smoking

Current cigarette smoker

Yes 29 65.9%

No 15 34.1%

Cigarettes smoked per day (M, SD) 12.3 13.3

Other tobacco product past month use

Large cigars  6 13.6%

Little cigars/cigarillos  9 20.4%

Smokeless tobacco  3   6.8%

Electronic cigarettes  18 40.9%

Tobacco product use

Waterpipe only  6 13.6%

Dual-use (waterpipe and 1 other product) 19 43.2%

Poly-use (waterpipe and  ≥ 2 other products) 19 43.2%

Perceived addictiveness of waterpipe (M, SD, range 1-4) 2.0 0.9

Perceived addictiveness of waterpipe relative to cigarettes
(M, SD, range 1-5)

1.8 0.8

Perceived risk of addiction to waterpipe tobacco 
(M, SD, range 1-7)

 3.2 1.6

Occasional smoking leads to addiction (range 1-7)  2.9 1.4

Desire to quit smoking waterpipe tobacco (range 1-7)  3.1 1.8

Note: Data display N and % of the sample unless otherwise indicated.
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Perceptions of waterpipe tobacco
Table 1 displays summary statistics for closed-ended measures 
of WTS perceptions. Participants reported low perceived 
addictiveness of WTS (Mean [M] 2.0, SD 0.9, 34.9% indicated 
Not At All Addictive, 32.6% Somewhat, 30.2% Slightly, and 
2.3% Very Addictive) and lower perceived addictiveness of WTS 
relative to cigarettes (M 1.8, SD 0.8, 34.9% indicated Much Less 
Addictive, 48.8% Less Addictive, 14.0% About the Same, 2.3% 
More Addictive, 0% Much More Addictive). Participants also 
reported relatively low perceived risk of becoming addicted to 
WTS (M 3.2, SD 1.6), low perceived likelihood that occasional 
WTS leads to addiction (M 2.9, SD 1.4), and low desire to quit 
(M 3.1, SD 1.8). Correlations between measures of perceived 
addictiveness and perceived risk of addiction ranged from 0.54 
to 0.72 (both p values < .001). Mean perceived addictiveness 
(p = 0.24) and perceived addictiveness of WTS relative to 
cigarettes (p = 0.068) did not differ significantly by monthly, 
weekly or daily WTS.

Open-ended responses
Prevailing themes about feelings related to becoming addicted 
to WTS with example quotes are shown in Table 2. Example 
quotes are exactly as the participants have written, including any 
typographical or grammatical errors to authentically represent 
answers. Ten participants (22.7%) indicated low perceived risk 
of harm and addiction from WTS. For example, one participant 
(female, age 27, weekly user) noted ‘I think you are less likely to 
get addicted to smoking waterpipes than cigarettes’. 
Ten participants expressed concerns, primarily related to health 
and social consequences of becoming addicted. One participant 
(male, age 21, weekly user) noted ‘The impact on my health, 
long-term concerns about cancer. I wonder if I will be able to 
stop in the future’. Other common concepts included the effort 
and financial costs associated with waterpipe addiction (n = 
9, 20.4%), as well as the ability to exercise self-control (n = 6, 
13.6%) (Table 2).

Participants’ responses when asked if they agreed or 
disagreed that they were addicted to WTS are shown in Table 3. 
A majority (n = 31, 70.4%) disagreed. The most common reason 
for disagreeing related to frequency of use (n = 21, 47.7%). 
One participant (male, age 29, monthly user) noted: ‘I would 
not because I can take it or leave it. If I am not out with friends, 
I never give it a thought’. Some participants (n = 6, 13.6%) also 
disagreed on the basis that they can easily quit. One (female, 
age 24, monthly user) noted: ‘I would disagree, because I have 
gone several months without doing it before […]’. Other concepts 
emerging among those who disagreed included not craving 
waterpipe tobacco (n = 3, 6.8%) and use in relation to other 
tobacco products (n = 3, 6.8%) (Table 3). 

Ten participants (22.7%) agreed that they are addicted to 
WTS. The most common topic, from their responses, related to 
frequency of use (n = 5, 11.4%). One participant (male, age 22, 
daily user) commented: ‘Yes because I smoke it everyday’, and 
another (female, age 24, monthly user) ‘Yes. It is something I 
do fairly regularly’. Some who agreed they were addicted also 
responded with ideas relating to craving (n = 2, 4.5%), quitting 
(n = 2, 4.5%), and use relative to other tobacco products (n = 2, 
4.5%) (Table 3).

When asked how they could tell whether someone was 
addicted to WTS, the most common responses were frequency 
and intensity of use (n = 24, 54.5%). One participant (male, 
age 28, monthly user) noted: ‘I think the frequency and intensity 
of use are the most straightforward way to gauge it’. Twenty 
participants (45.4%) also indicated symptoms of craving or 
withdrawal. One (male, age 28, weekly user) noted: ‘Deffinitely 
[sic] the craveing [sic] would be important’. Another (female, age 
26, monthly user) indicated: ‘They would be similar to cigarette 
addiction, constant craving, needing one as soon as you wake up’. 
Some responses noted specific withdrawal symptoms such as 
‘obsessiveness’, being ‘irritable when they don’t have it’, ‘anxious’, 
and ‘nervous’. Three participants (6.8%) indicated home use is 
indicative of addiction, and three (6.8%) indicated waterpipe use 
impacting responsibilities or quality of life as a sign of addiction.

When asked what they would worry about if they were 
addicted to WTS, the most common theme was health effects 
(n = 21, 47.7%). One participant (female, age 28, monthly 
user) noted: ‘Lung cancer is my number one concern’. Another 
participant (female, age 24, monthly user) responded: ‘The 
health risk, although water pipes do carry a much lower health 
risk there is still some risk involved ’. Nine (20.4%) participants 
indicated social or monetary costs. One (male, age 23, monthly 
user) noted: ‘Probably cost or social perception’. Another (male, 
age 28, monthly user) commented: ‘I would worry […] about 
suspicion of maurijuana [sic] use from people who don’t know me. 
I would worry about becoming one of those people who is obsessed 
with the romance of tobacco pipes and the various setups’. Nine 
participants (20.4%) indicated they do not worry about WTS 
addiction, including one (female, age 25, monthly user) who 
exclaimed: ‘I don’t really worry, I can control myself ’. Others 
worried about addiction in general (n = 3, 6.8%) and waterpipe 
as a ‘gateway’ to cigarette smoking (n = 2, 4.5%).

When asked what messages about the addictiveness of WTS 
would make them likely to quit, several concepts emerged. 
The most common was messaging about health harms (n = 
19, 43.2%). One participant (female, age 27, weekly user) 
expressed: ‘If more emphasis [was] put on the damage to the 
throat and lungs, I would be more likely to quit’. Another (male, 
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age 23, weekly user) commented: ‘If only smoking once a week 
makes you immediately get cancer or risk death, that would 
make me likely to quit’. Fourteen participants (31.8%) also 
suggested messaging/conveying similarities to cigarettes would 
be motivating. One (male, age 23, monthly user) noted: ‘If there 
were strong evidence that it were as addictive as cigarettes’ and 

another (male, age 30, weekly user) indicated ‘The main thing 
would be to emphasize how similar it is to cigarettes, how people 
are fooling themselves into thinking it’s safer’. Another theme 
was the use of graphic imagery (n = 7, 15.9%). One (male, age 
21, weekly user) noted: ‘The messages need to be very graphic in 
displaying the effects of tobacco addictiveness and what the outcome 

Table 2.   Themes in participants’ thoughts about becoming addicted to waterpipe tobacco

Table 3.   Themes in participants’ disagreement and agreement that they are addicted to waterpipe tobacco smoking

Theme Count*   Exemplary quotes

Less risk of harm and addiction 10  ‘I think you are less likely to get addicted smoking water pipes than cigarettes’.
 ‘It’s not addictive. There’s almost no nicotine, and it’s an all natural leaf’.

Concern about health & social 
consequences

10 ‘Scared. Worried. Anxious. I do not want to become addicted, but I do not think I will’.
‘The impact on my health, long term concerns about cancer. I wonder if I will be able to stop anytime in the future’.
‘I don’t want to feel gross. I don’t want to smell bad. I don’t want to get cancer’.

Effort and financial costs 9  ‘If someone has water pipe in their home then I can see them getting addicted to it’.
‘The effort, having to get my own pipe, it seems like a lot of work and expense’.
‘A water pipe isn’t as accessible as a cigarette and takes a bit of  time to set it up so for me it isn’t a regular habit 
and I don’t find it addictive. It’s just something relaxing to do every once and again’.

Self-control  4  ‘You can be addicted to anything, you just have to control yourself’.
 ‘I know that it’s a bad thing but I don’t really care, because I know I can quit when I want’.

Frequency of use 6  ‘I only do it recreationally, so I don’t feel addicted’.
 ‘I just do it socially so I can’t imagine getting addicted to it, but I guess someone could’.
 ‘I don’t think getting addicted to waterpipe tobacco is a thing – most tobacco users only smoke them occasionally’.

None or something else   5 ‘None really’. 
‘I think it is embarrassing’.

Disagree: Not Addicted (N = 31)

Theme Count Exemplary quote(s)

Frequency of use 21 ‘I would disagree […] I smoke water pipes only when I go to hooka [sic] bars’.
‘I would not because I can take it or leave it. If I am not out with friends, I never give it a thought’.
‘I would not agree since I don’t think about it much if I’m not with a particular group of people, and I can 
go 3-5 days without it’.

Quitting 6 ‘I would disagree, because I have gone several months without doing it before[…]’.
‘No, I am confident I can quit anytime’.

Craving 3 ‘No I would not because I do not crave water pipe’.
‘No, I’m not addicted because I don’t feel an urge’.

Other tobacco use 3 ‘No, because I can quit. I am addicted to cigarettes’.
‘I would say no. I could easily quit. it’s more of a social thing for me and it could easily be exchanged for   an ecig’.
‘I would say no. I realize there is a risk but I would say my usage is low enough to fall short  of the threshold for 
addiction. Plus, I’m clearly addicted to regular cigarettes and I admit that openly, so it’s not like I am in denial 
about addiction in general’.

Agree: Addicted (N = 10)

Theme Count Exemplary quote(s)

Frequency of use 5 ‘Yes because I smoke it everyday’.
‘Yes. It is something I do fairly regularly’.

Craving 2 ‘I would agree, I am hooked. I can’t go even a few days without it, I get jittery and don’t feel  well if 
‘I try and go to long without it’.
‘I would agree somewhat, because I do crave it at times and I do feel like I need it to relax sometimes’.

Quitting 2 ‘I think I could quit if I tried hard enough’.

Other tobacco use 2 ‘Yes. I often use it to avoid detection of the cig[arette] smell’.
‘I use other tobaco [sic] products, so it wouldn’t be cold turkey or anything’.

Note: Participants’ responses could include multiple themes, counts not mutually exclusive.

Note: Participants’ responses to open-ended questions assessing if they disagree or agree they are addicted to waterpipe tobacco smoking, and reasons for 
agreement/disagreement. Responses could include multiple themes so counts within these groups are not mutually exclusive.
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of it does to your body. That would get my attention and probably 
scare me into stopping’. Other responses included messages 
emphasizing research evidence or personal testimonials (n = 
4, 9.1%), and five participants (11.4%) indicated no messages 
would be effective.

DISCUSSION
This study examined young adult waterpipe tobacco users’ 
perceptions of the addictiveness of WTS and investigated 
what education message content may resonate with this 
group to convey the addictiveness of WTS. Consistent with 
other findings21, closed-ended measures indicated participants’ 
perceived addictiveness, perceived risk of addiction, and desire 
to quit WTS were low. Responses to open-ended items 
reinforced these findings, with most participants indicating that 
they do not perceive WTS to be addictive. However, despite not 
perceiving WTS to be addictive participants identified several 
known indicators of nicotine dependence, such as increasing 
use, withdrawal and cravings, in their responses53. Additionally, 
when asked about their concerns about waterpipe addiction and 
what messages may be effective to convey such information, 
participants predominantly indicated messages conveying the 
health harms that ensue from long-term addicted WTS would 
be most effective. These findings have implications for future 
research to investigate the design and delivery of public health 
messages targeting waterpipe tobacco users.

Participants’ responses to the closed-ended items are 
consistent with research indicating young adults do not 
perceive WTS to be addictive and believe they can easily quit21. 
Although research indicates WTS is influenced by a number of 
factors, such as social use and product features like appealing 
flavorings, studies have consistently shown that such WTS 
perceptions are associated with waterpipe tobacco initiation 
and current use54-59. Consistent with behavioral and risk 
communication theories42-44, this suggests research is needed 
to develop and test persuasive messages designed to shift 
perceptions of the addictiveness of WTS, as a strategy to reduce 
WTS and promote cessation in young adults. 

Prior research29,30 has shown that messages conveying the 
potential harms of WTS affect the perceived harm and desire 
to quit of young adult waterpipe tobacco users’. However, 
in one recent study additional message content about the 
addictiveness of WTS had no added effect on young adults’ 
perceived addictiveness or desire to quit30. The present findings 
provide useful context to interpret this prior work. Participants 
largely did not view WTS to be addictive and overall they 
tended to favor messages conveying health harms associated 
with long-term WTS, to motivate cessation. This suggests that 

messages could make the addictiveness of WTS more salient 
and resonate with young adult waterpipe users by explicitly 
linking addiction to health harms associated with long-term 
use, such as cancer10. Additionally, conveying information such 
as nicotine content in waterpipe tobacco13 would be consistent 
with participants’ responses, which indicated they recognize 
common nicotine dependence symptoms. Some participants 
also indicated communications incorporating visual imagery, 
as is done with tobacco product warning labels60, and tobacco 
control media campaigns61, may also be effective. Such visual 
imagery has been shown to increase persuasive appeal and 
efficacy of tobacco-related messaging in prior research62. 
Although endorsed by a small number of participants, other 
message content that could be explored in future studies 
includes the potential social and monetary costs of WTS 
addiction.

The context of WTS creates unique challenges for conveying 
potential harms and addictiveness of WTS. Approaches such 
as warning labels on tobacco product packaging may be less 
effective in this case because waterpipe tobacco is often used in 
settings, such as hookah cafes and other venues, where users 
infrequently encounter product packaging. Although warning 
labels could be positioned in a way that waterpipe tobacco 
users would be more likely to encounter them (e.g. on WTS 
cafe menus)63, research examining alternative message delivery 
channels appears warranted. Prior studies have indicated that 
online message delivery29,30, and delivery channels such as 
mobile phone text messaging, may be useful among young adults, 
because of their nearly ubiquitous use in this population64. This 
could provide the ability to reach young people in social settings 
where WTS occurs65,66. Such technology-based delivery would 
also allow for testing of messaging strategies that have been 
shown to be effective for promoting tobacco cessation, such as 
personalizing message content through individual tailoring65,66. 
This study provides some initial insights into potential message 
themes, but additional research is needed to examine ways in 
which the design and delivery of waterpipe tobacco messages 
can be optimized to promote behavior change.

The study findings also have potential implications for 
tobacco regulations for waterpipe tobacco in the USA. In 
2016, the FDA finalized a rule deeming waterpipe tobacco 
and other previously unregulated products to be regulated 
products under the FDA’s tobacco regulatory authority26. This 
rule requires a warning label on waterpipe tobacco packaging 
to convey its addictiveness to consumers. Additionally, now 
that waterpipe tobacco is a regulated product, the FDA could 
engage in public education to inform consumers, such as young 
adults, about the potential risks of waterpipe tobacco. The 
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study findings indicate young adult waterpipe users largely do 
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young adults do not view WTS to be addictive. The results also 
point to potential messaging strategies to motivate cessation in 
young adult waterpipe users, including messaging that vividly 
conveys the health harms associated with long-term addiction. 
Future research is needed to investigate optimal ways to design 
and deliver messages targeting young adult WTS based on 
these findings, to maximize their effects for reducing waterpipe 
use in this population.



9

Research Paper
Tobacco Prevention & Cessation 

waterpipe smokers. Tob Control 2016, 25(e2): e127-
e134. doi:10.1136/tobaccocontrol-2015-052809. 

15. Maziak W, Ward KD, Afifi Soweid RA, Eissenberg T: Tobacco 
smoking using a waterpipe: A re-emerging strain in a global 
epidemic. Tob Control 2004, 13(4): 327-333.

16. Watkins SS, Koob GF, Markou A: Neural mechanisms underlying 
nicotine addiction: Acute positive reinforcement and withdrawal. 
Nicotine Tob Res 2000, 2(1): 19-37.
doi.org/10.1080/14622200050011277.

17. Ward KD, Hammal F, VanderWeg MW, Eissenberg T, Asfar T, 
Rastam S, Maziak W: Are waterpipe users interested in quitting?
Nicotine Tob Res 2005, 7(1): 149-156.
doi:U03T810711538J26.

18. Hammal F, Mock J, Ward KD, Eissenberg T, Maziak W: A 
pleasure among friends: How narghile (waterpipe) smoking differs 
from cigarette smoking in Syria. Tob Control 2008, 17(2): e3. 
doi:10.1136/tc.2007.020529.

19. Rastam S, Eissenberg T, Ibrahim I, Ward KD, Khalil R, Maziak W: 
Comparative analysis of waterpipe and cigarette suppression of 
abstinence and craving symptoms. Addict Behav 2011, 36(5): 555- 
559.
doi:10.1016/j.addbeh.2011.01.021.

20. Akl EA, Jawad M, Lam WY, Co CN, Obeid R, Irani J: Motives, beliefs 
and attitudes towards waterpipe tobacco smoking: A systematic 
review. Harm Reduct J 2013, 10(12).
doi:10.1186/1477-7517-10-12.

21. Akl EA, Ward KD, Bteddini D, Khaliel R, Alexander AC, Lofti T, 
Alaouie H, Afifi RA: The allure of the waterpipe: A narrative review 
of factors affecting the epidemic rise in waterpipe smoking among 
young persons globally. Tob Control 2015, 24 Suppl 1: i13-i21. 
doi:10.1136/tobaccocontrol-2014-051906.

22. Cornacchione J, Wagoner KG, Wiseman KD, Kelley D, Noar SM, 
Smith MH, Sutfin EL:  Adolescent and young adult perceptions of 
hookah and little cigars/cigarillos: Implications for risk messages. J 
Health Commun 2016, 21(7): 818-825.
doi:10.1080/10810730.2016.117714.

23. Aljarrah K, Ababneh ZQ, Al-Delaimy WK: Perceptions of hookah
smoking harmfulness: Predictors and characteristics among
current hookah users. Tob Induc Dis 2009, 5(1): 16-9625-5-16:
doi:10.1186/1617-9625-5-16.

24. Majeed BA, Sterling KL, Weaver SR, Pechacek TF, Eriksen MP: 
Prevalence and harm perceptions of hookah smoking among U.S. 
adults, 2014-2015. Addict Behav 2017, 69: 78-86.
doi:S0306-4603(17)30059-X.

25. Maziak W, Jawad M, Jawad S, Ward KD, Eissenberg T, Asfar T: 
Interventions for waterpipe smoking cessation. Cochrane Database 
Syst Rev 2015, 7(CD005549).
doi:10.1002/14651858.CD005549.pub3.

26. Food and Drug Administration. Deeming tobacco products to be
subject to the Federal Food, Drug, and Cosmetic Act, as amended by
the family smoking prevention and tobacco control act; regulations
on the sale and distribution of tobacco products and required
warning statements for tobacco products. Final Rule. Federal
Register 2016, 81(90), 28973-29106.

27. Husten CG, Deyton LR: Understanding the tobacco control act:
Efforts by the US food and drug administration to make tobacco-

Tob. Prev. Cessation 2017;3(December):133 
http://doi.org/10.18332/tpc/80133

related morbidity and mortality part of the USA’s past, not its future. 
Lancet 2013, 381(9877):1570-1580.
doi:10.1016/S0140-6736(13)60735-7. 

28. Duke JC, Alexander TN, Zhao X, Delahanty JC, Allen JA, 
MacMonegle AJ, Farrelly M: Youth’s awareness of and reactions to 
the real cost national tobacco public education campaign. PLoS One 
2015, 10(12): e0144827.
doi:10.1371/journal.pone.0144827.

29. Lipkus IM, Eissenberg T, Schwartz-Bloom RD, Prokhorov AV,
Levy J: Affecting perceptions of harm and addiction among college 
waterpipe tobacco smokers. Nicotine Tob Res 2011, 13(7): 599- 
610.
doi:10.1093/ntr/ntr049.

30. Mays D, Tercyak KP, Lipkus IM. The effects of brief waterpipe 
tobacco use harm and addiction education messages among young 
adult waterpipe tobacco users. Nicotine Tob Res 2016, 18(5): 777- 
784.
doi:10.1093/ntr/ntv223.

31. Hall MG, Ribisl KM, Brewer NT: Smokers’ and nonsmokers’
beliefs about harmful tobacco constituents: Implications for FDA 
communication efforts. Nicotine Tob Res 2014, 16(3): 343-350. 
doi:10.1093/ntr/ntt158.

32. Leas EC, Pierce JP, Dimofte CV, Villasenor A, Strong DR: US adult 
smokers’ perceptions of Australia’s cigarette warning labels: Variance 
by warning content and consistency across socio-demographic sub-
segments. Tob Control 2016, 26(4):485-486.
doi:tobaccocontrol-2016-053006.

33. Magnan RE, Cameron LD: Do young adults perceive that cigarette 
graphic warnings provide new knowledge about the harms of 
smoking? Ann Behav Med 2015, 49(4):594-604.
doi:10.1007/s12160-015-9691-6.

34. Mays D, Moran MB, Levy DT, Niaura RS: The impact of health
warning labels for Swedish snus advertisements on young adults’ 
snus perceptions and behavioral intentions. Nicotine Tob Res 2016, 
18(5):1371-1375.
doi:10.1093/ntr/ntv140.

35. Mays D, Smith C, Johnson AC, Tercyak KP, Niaura RS: An 
experimental study of the effects of electronic cigarette warnings 
on young adult nonsmokers’ perceptions and behavioral intentions. 
Tob Induc Dis 2016, 14: 17-016-0083-x. eCollection 2016.
doi:10.1186/s12971-016-0083-x.

36. Pearson JL, Richardson A, Feirman SP, Villanti AC, Cantrell J, Cohn 
A, Tacelosky M, Kirchner TR: American spirit pack descriptors and 
perceptions of harm: A crowdsourced comparison of modified packs. 
Nicotine Tob Res 2016, 18(8):1749-1756.
doi:10.1093/ntr/ntw097.

37. Kraemer JD, Strasser AA, Lindblom EN, Niaura RS, Mays D. 
Crowdsourced data collection for public health: A comparison with 
nationally representative, population tobacco use data. Prev Med 
2017, 102:93-99.
doi:S0091-7435(17)30252-9.

38. Sussman S, Arnett JJ. Emerging adulthood: Developmental period 
facilitative of the addictions. Eval Health Prof 2014, 37(2): 147-155. 
doi:10.1177/0163278714521812.

39. Shepardson RL, Hustad JT. Hookah tobacco smoking during
the transition to college: Prevalence of other substance use and 
predictors of initiation. Nicotine Tob Res 2016, 18(5):763-769. 
doi:10.1093/ntr/ntv170.



10

Research Paper
Tobacco Prevention & Cessation 

Tob. Prev. Cessation 2017;3(December):133 
http://doi.org/10.18332/tpc/80133

40. Primack BA, Freedman-Doan P, Sidani JE, et al. Sustained waterpipe 
tobacco smoking and trends over time. Am J Prev Med 2015, 49(6): 
859-867.
doi:10.1016/j.amepre.2015.06.030.

41. Sidani JE, Shensa A, Naidu MR, Yabes JG, Primack BA. Initiation, 
progression, and sustained waterpipe use: A nationally representative 

longitudinal study of U.S. young adults. Cancer Epidemiol 
Biomarkers Prev 2017, 26(5): 748-755.
doi:10.1158/1055-9965.EPI-16-0687-T.

42. Ferrer R, Klein WM: Risk perceptions and health behavior. Curr 
Opin Psychol 2015, 5: 85-89.doi:10.1016/j.copsyc.2015.03.012.

43. Portnoy DB, Ferrer RA, Bergman HE, Klein WM: Changing 
deliberative and affective responses to health risk: A meta-analysis. 
Health Psychol Rev 2014, 8(3): 296-318.
doi:10.1080/17437199.2013.798829.

44. Sheeran P, Harris PR, Epton T: Does heightening risk appraisals 
change people’s intentions and behavior? A meta-analysis 
of experimental studies. Psychol Bull 2014, 140(2): 511-543. 
doi:10.1037/a0033065.

45.  Agaku IT, King BA, Husten CG, Bunnell R, Ambrose BK, Hu SS, 
Holder-Hayes E, Day HR: Tobacco product use among adults--
United States, 2012-2013. MMWR Morb Mortal Wkly Rep 2014, 
63(25): 542-547.
doi:mm6325a3.

46. Lipkus IM, Mays D, P Tercyak K: Characterizing young adults’
susceptibility to waterpipe tobacco use and their reactions to
messages about product harms and addictiveness. Nicotine Tob Res
2016.
doi:ntw251, Epub ahead of print. 

47. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res
Psychol 2006, 3(2): 77-101.
doi: 10.1191/1478088706qp063oa.

48. Pope C, Ziebland S, Mays N: Qualitative research in health care.
analysing qualitative data. BMJ 2000, 320(7227): 114-116.
doi: 10.1136/bmj.320.7227.114.

49. Choi K, Fabian L, Mottey N, Corbett A, Forster J: Young adults’ 
favorable perceptions of snus, dissolvable tobacco products, and 
electronic cigarettes: Findings from a focus group study. Am J Public 
Health 2012, 102(11): 2088-2093.
doi:10.2105/AJPH.2011.300525.

50. Johnson AC, Mays D, Hawkins KB, Denzel M, Tercyak KP: A 
qualitative study of adolescent perceptions of electronic cigarettes 
and their marketing: Implications for prevention policy. Children’s 
Health Care 2016.
doi:10.1080/02739615.2016.1227937.

51. McQueen A, Tower S, Sumner W: Interviews with «vapers»: 
Implications for future research with electronic cigarettes. Nicotine 
Tob Res 2011, 13(9): 860-867.
doi:10.1093/ntr/ntr088.

52. Roditis ML, Halpern-Felsher B: Adolescents’ perceptions of risks 
and benefits of conventional cigarettes, E-cigarettes, and marijuana: 
A qualitative analysis. J Adolesc Health 2015, 57(2), 179-185.
doi: 10.1016/j.jadohealth.2015.04.002.

53. Giovino GA, Henningfield JE, Tomar SL, Escobedo LG, Slade J: 
Epidemiology of tobacco use and dependence. Epidemiol Rev 1995, 
17(1): 48-65. 
doi: 10.1093/oxfordjournals.epirev.a036185.

54. Eissenberg T, Ward KD, Smith-Simone S, Maziak W: Waterpipe 
tobacco smoking on a U.S. college campus: Prevalence and correlates. 
J Adolesc Health 2008, 42(5): 526-529.
doi:10.1016/j.jadohealth.2007.10.004.

55. Primack BA, Sidani J, Agarwal AA, Shadel WG, Donny EC, 
Eissenberg TE: Prevalence of and associations with waterpipe 
tobacco smoking among U.S. university students. Ann Behav Med 
2008, 36(1): 81-86.
doi:10.1007/s12160-008-9047-6.

56. Soneji S, Sargent JD, Tanski SE, Primack BA: Associations between
initial water pipe tobacco smoking and snus use and subsequent
cigarette smoking: Results from a longitudinal study of US
adolescents and young adults. JAMA Pediatr 2015, 169(2):129-136:
doi:10.1001/jamapediatrics.2014.2697.

57. Sutfin EL, McCoy TP, Reboussin BA, Wagoner KG, Spangler J, 
Wolfson M: Prevalence and correlates of waterpipe tobacco smoking 
by college students in North Carolina. Drug Alcohol Depend 2011, 
115(1-2): 131-136.
doi:10.1016/j.drugalcdep.2011.01.018.

58. Villanti AC, Cobb CO, Cohn AM, Williams VF, Rath JM: Correlates 
of hookah use and predictors of hookah trial in U.S. young adults. 
Am J Prev Med 2015, 48(6): 742-746.
doi:10.1016/j.amepre.2015.01.010.

59. Ward KD, Eissenberg T, Gray JN, Srinivas V, Wilson N, Maziak 
W: Characteristics of U.S. waterpipe users: A preliminary report. 
Nicotine Tob Res 2007, 9(12): 1339-1346.
doi:787695773.

60. Hiilamo H, Crosbie E, Glantz SA: The evolution of health warning
labels on cigarette packs: The role of precedents, and tobacco
industry strategies to block diffusion. Tob Control 2014, 23(1): e2:
doi:10.1136/tobaccocontrol-2012-050541.

61. Huang LL, Thrasher JF, Abad EN, Cummings KM, Bansal-Travers 
M, Brown A, Nagelhout GE: The U.S. national tips from former 
smokers antismoking campaign: Promoting awareness of smoking-
related risks, cessation resources, and cessation behaviors. Health 
Educ Behav 2015, 42(4): 480-486.
doi:10.1177/1090198114564503.

62. Noar SM, Hall MG, Francis DB, Ribisl KM, Pepper JK, Brewer NT: 
Pictorial cigarette pack warnings: A meta-analysis of experimental 
studies. Tob Control 2016, 25(3): 341-354.
doi:10.1136/tobaccocontrol-2014-051978.

63. Salloum RG, Maziak W, Hammond D, Nakkash R, Islam F, 
Cheng X, Thrasher JF: Eliciting preferences for waterpipe tobacco 
smoking using a discrete choice experiment: Implications for 
product regulation. BMJ Open 2015, 5(9): e009497.
doi:10.1136/bmjopen-2015-009497.

64. Smith A. U.S. smartphone use in 2015. Pew Research Center Web
site, 2015. Available at: http://www.pewinternet.org/2015/04/01/
us-smartphone-use-in-2015/ (accessed May 2, 2016).

65. Scott-Sheldon LA, Lantini R, Jennings EG, Thind H, Rosen
RK, Salmoirago-Blotcher E, Bock BC: Text messaging-based



11

Research Paper
Tobacco Prevention & Cessation 

Tob. Prev. Cessation 2017;3(December):133 
http://doi.org/10.18332/tpc/80133

ACKNOWLEDGMENTS
The authors thank Andrea 
Johnson, MPH and Aziz 
Saqr for assistance with 
data collection.

CONFLICT OF 
INTERESTS
The authors have 
completed and submitted 
the ICMJE Form for 
Disclosure of Potential 
Conflicts of Interest and 
none was reported.

FUNDING
This work was supported 
in part by the National 
Institutes of Health 
(NIH) and the Food and 
Drug Administration 
(FDA) Center for Tobacco 
Products (CTP) under NIH 
grant number CA172217. 
This work was also 
supported in part by the 
Georgetown Lombardi 
Comprehensive Cancer 
Center Support grant 
number CA051008. The 
study sponsors had no 
role in the study design; 
in the collection, analysis 
and interpretation data; 
in the writing of the 
report; and in the decision 
to submit the paper for 
publication. The content is 
solely the responsibility 
of the authors and does 
not necessarily represent 
the official views of the 
NIH or the FDA.

PROVENANCE AND PEER 
REVIEW
Not commissioned;
Externally peer reviewed

interventions for smoking cessation: A systematic review and 
meta-analysis. JMIR Mhealth Uhealth 2016, 4(2): e49.
doi:10.2196/mhealth.5436.

66. Spohr SA, Nandy R, Gandhiraj D, Vemulapalli A, Anne S, Walters 
ST: Efficacy of SMS text message interventions for smoking 
cessation: A meta-analysis. J Subst Abuse Treat 2015, 56: 1-10. 
doi:10.1016/j.jsat.2015.01.011.




