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Abstract

Background: Hookah tobacco is commonly used among young adults, and use is driven in part 

by widespread misperceptions about risks. Social media use, particularly Instagram, is prominent 

in this population and exposure to commercial and user-generated content promoting hookah 

commonly occurs.

Aims: This study tested the effects of hookah tobacco risk messaging for delivery via Instagram 

as a strategy to offset exposure to content promoting hookah use among young adults.

Methods: Young adult hookah smokers were recruited online for a 2×3 between subjects 

experiment (n=601). Participants completed pre-exposure measures and were randomized to view 

hookah tobacco Instagram ads (commercial or user-generated) with risk messages (none, risk 

education, or graphic risk). Stimuli were presented as a simulated Instagram feed. After viewing 

the stimuli, participants completed post-exposure outcome measures.

Results: There was a statistically significant main effect of risk message type, but no significant 

main effect of Instagram ad type or risk message type by ad type interactions. Exposure to the 

graphic risk and risk education messages were associated with lower intentions to engage with 

hookah tobacco ads on Instagram. Graphic risk and risk education messages produced greater 

negative emotional response and the graphic messages increased motivation to quit compared to 

Instagram ads alone.

Discussion: Findings provide preliminary evidence that hookah tobacco risk messages delivered 

via Instagram can offset the influence of content promoting the use of hookah tobacco.

Conclusion: This study represents an example of risk message testing and the results suggest the 

messages warrant further testing via social media delivery.
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Introduction

Young adults are a priority population for tobacco prevention and control (National Cancer 

Institute, 2016), and evidence indicates young adulthood (18 to 30) is a vulnerable 

developmental period when tobacco use initiation and escalation occurs (Villanti, Niaura, 

Abrams, & Mermelstein, 2019). Hookah tobacco, also called waterpipe, shisha, and 

narghile, is one of the most commonly used tobacco products in this group (Kasza et 

al., 2017; Robinson, Wang, Jackson, Donaldson, & Ryant, 2018) and hookah tobacco use 

among young adults poses substantial risks of health harms and addiction. Hookah tobacco 

smoking exposes users to dozens of harmful chemicals, is linked to symptoms of nicotine 

dependence, and is associated with health harms such as cancer (Aboaziza & Eissenberg, 

2015; Bahelah et al., 2016; Cobb, Ward, Maziak, Shihadeh, & Eissenberg, 2010). Population 

Assessment of Tobacco and Health (PATH) study data estimates indicate about 9.2% of 

young adults 18–24 were past 30-day hookah smokers in 2016 and had the highest rates 

of use from 2013–2016 (Sharma et al., 2020). Hookah use in the US is driven in part by 

commonly held beliefs that hookah tobacco is not harmful or addictive (Akl et al., 2013; 

Hair et al., 2017b). Additionally, a common feature of hookah use behavior is that it is 

inherently social (Akl et al., 2013). Many hookah users have peers who have tried and hold 

positive attitudes toward hookah (Heinz et al., 2013). Recent work has also shown that adult 

tobacco users are commonly exposed to and engage with hookah content on social media 

(Donaldson, Hoffman, Zandberg, & Blake, 2017; Hebert et al., 2018; Link, Cawkwell, 

Shelley, & Sherman, 2015).

Social media use, specifically platforms such as Instagram, is prominent (71%) among 

young adults (Smith & Anderson, 2018) and is a source of exposure to content promoting 

hookah tobacco. As of September 2020, #hookah has 9.4 million posts on Instagram and 

hookah tobacco brands had tens of thousands of followers (e.g., Social Smoke (n=30,300), 

Fumari (n=31,700), and Al Fakher USA (n=45,300)). Although paid tobacco advertising 

on Instagram including hookah pipe imagery is prohibited (Facebook, n.d.), unpaid pro

tobacco advertising for hookah is abundant (Allem, Chu, Cruz, & Unger, 2017; Ben 

Taleb, Laestadius, Asfar, Primack, & Maziak, 2018). Unpaid advertising comprises both 

commercial and user-generated advertisements (ads) (Allem et al., 2017; Ben Taleb et al., 

2018; Jackler, Li, Cardiff, & Ramamurthi, 2019). Such ad exposure is concerning because 

it creates an information environment that predominately communicates a pro-tobacco 

narrative (Flay, 1999), portrays hookah as safe (Fishbein M & Ajzen I, 2010), and is coupled 

with social reinforcement by way of engagement with posts (e.g., likes, sharing, comments) 

(Bandura, 2018; Fitzpatrick et al., 2019).

Ample evidence supports the conclusion that tobacco advertising exposure leads to tobacco 

use in young people (Lovato, Watts, & Stead, 2011; U.S. Department of Health and 

Human Services, 2012). Despite abundant tobacco-related ad exposure that occurs on 

Instagram, there is limited evidence on how such ads affect young hookah smokers, 

including their risk appraisals or motivation to quit hookah tobacco (Lienemann et al., 2019; 

McCloud, Kohler, & Viswanath, 2017). Moreover, there is minimal research on the potential 

effects of messages designed to communicate the risks of hookah use as a strategy for 
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offsetting the influences of promoting messages on Instagram (Jawad, Abass, Hariri, & Akl, 

2015). Addressing misperceptions by way of risk messaging can shift beliefs and increase 

motivation to quit smoking for tobacco products (Farrelly, Davis, Haviland, Messeri, & 

Healton, 2005; Farrelly et al., 2017), including hookah tobacco (Lipkus & Mays, 2018; 

Mays, Tercyak, & Lipkus, 2016). However, to our knowledge, no studies have tested hookah 

prevention messages for young adults on social media, and specifically those designed for 

delivery via Instagram. To begin to address this research gap, this study tested the effects 

of hookah tobacco risk communication messaging for delivery via Instagram among young 

adult hookah smokers.

Methods

Procedures

We recruited young adult hookah smokers (18–30 years) through online crowdsourcing 

for a 2×3 between subjects experiment. We collected data through the internet-based 

crowdsourcing platform Amazon Mechanical Turk (mTurk) (Jeong et al., 2018; Kraemer, 

Strasser, Lindblom, Niaura, & Mays, 2017). Randomization and data quality assurance 

procedures were utilized to prohibit duplicate responses (i.e., ballot stuffing) using Qualtrics 

features. Registered mTurk users in the U.S. reviewed a brief description of the study and, if 

interested, proceed to complete self-report screening questions determining their eligibility. 

Eligible participants were 18–30 years of age who were current hookah users defined as 

smoking hookah at least once in the past 30 days. Participants were incentivized using 

standard mTurk procedures where they received $1 for a HIT. The study protocol was 

approved by the host institution’s Institutional Review Board.

Eligible, consented participants completed pre-exposure measures and were randomized to 

one of 6 conditions. The experimental exposure followed a 2 (hookah tobacco ad type: 

commercial or user-generated) by 3 (risk message: none, risk education, or graphic risk) 

design. Four messages from each category were shown in relevant conditions. For instance, 

participants viewed four risk messages randomly interspersed with four hookah tobacco ads 

or four hookah tobacco ads alone based on the condition to which they were randomized. 

Stimuli were displayed as a simulated Instagram feed within a participant’s browser. For all 

conditions, participants were instructed to scroll through at their own pace.

For all hookah ads, we chose categories and characteristics of images for the experiment 

based on the existing literature (Allem et al., 2017; Ben Taleb et al., 2018). Specifically, 

we used images from four categories: individual use, social gathering use, hookah pipe 

imagery, and branded product promotion for commercial and user generated ad conditions. 

For commercial content, we identified images in public posts made by commercial accounts, 

posts that were tagged with commercial accounts, or commercial posts under the #hookah 

hashtag on Instagram (Allem et al., 2017). For user-generated content, we identified images 

from public posts by individual accounts with 100 or more likes from under the top #hookah 

posts on Instagram. We identified images and saved them by screenshot in April 2019, and 

confirmed the images were still posted publicly prior to data collection as done in previous 

work (Ben Taleb et al., 2018).
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From the initial pool of candidate images, we selected one image from each category 

(individual use, social gathering use, hookah pipe imagery, and branded product promotion) 

for each type of ad (commercial or user-generated), and these were repeated for each 

relevant condition for the experiment. This was based on an initial pretest with n=288 

to identify ads that resonated with the target population (data not shown). Selection was 

based on high positive attitude scores using a valid measure (Lipkus, Mays, & Tercyak, 

2017; Phan et al., 2019). Ads were shown to be posted from each hookah-specific account. 

We standardized final images across the experimental conditions for consistency (i.e., 

geolocation was removed, the number of likes was standardized).

We chose risk messages from previously tested hookah tobacco risk message content 

(Johnson, Lipkus et al., 2019; Phan et al., 2019). We designed risk messages in two 

categories reflecting different approaches for non-cigarette tobacco risk communication 

(Cornacchione Ross, Noar, & Sutfin, 2019). First, messages included public education with 

appealing visuals similar to imagery commonly found on Instagram under #hookah (e.g., 

a hookah pipe, exhaled smoke). Second, we included graphic or pictorial warning type 

messages such as those found on tobacco product packaging globally. We chose images 

from a graphic warning database (World Health Organization Framework Convention on 

Tobacco Control, n.d.), paired them with corresponding text content displayed in white font 

on a black background. We designed both types of risk messages to communicate similar 

risks of hookah tobacco. All risk messages appeared as though they were delivered from 

an academic-based Instagram account and were standardized to zero likes to mimic the 

environment where there is little to no prevention messaging or social reinforcement. Risk 

messages also displayed a tagline of #unfollowhookah to signal a call-to-action to unfollow 

the hashtag.

Measures

Pre-exposure measures included demographics, hookah and other tobacco use, and social 

media use. Post-exposure outcomes included message related outcomes, such as pro-tobacco 

message engagement, message attitudes, and message emotional response. Primary hookah 

related outcomes included hookah tobacco risk appraisals and motivation to quit smoking 

hookah. We also embedded a timer to track the duration of exposure to the stimuli in 

seconds.

Demographics.—Demographic characteristics assessed included age, sex, race, ethnicity, 

educational attainment, and gross annual income (Hu et al., 2016).

Hookah Tobacco Smoking.—To assess hookah tobacco smoking, we first screened 

individuals on past 30 day use, “On how many of the past 30 days did you smoke tobacco 

in a hookah?” Among eligible participants, we subsequently asked “Which of the following 

best describes your hookah tobacco smoking? Usually I smoke hookah…” Participants 

selected one of the following: less than monthly, monthly, weekly, or daily (Mays et al., 

2016). We also collected participants’ preferred hookah tobacco brand by asking, “What 

hookah brand do you typically use?” and provided a list of brands including Al Fakher, 

Fumari, Social Smoke, Starbuzz, Tangier, or Other brand (NIDA & FDA, n.d.).

Johnson and Mays Page 4

Health Educ Behav. Author manuscript; available in PMC 2022 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Cigarette Smoking & Other Tobacco Use.—We measured cigarette smoking with two 

valid items to define current smokers as those who smoked 100 or more lifetime cigarettes 

and currently smoked cigarettes every day or some days (Hu et al., 2016). To characterize 

other tobacco product use, we measured if participants used electronic cigarettes, large 

cigars, little cigars/cigarillos, and smokeless tobacco in the past 30 days. For descriptive 

purposes, we created a variable indicating 0, 1, or 2+ other tobacco products used in the past 

30 days.

Social Media Use.—We assessed social media use frequency with 10 items (Smith & 

Anderson, 2018). We asked participants to, “Please indicate how often you use each online 

platform.” Item responses ranged from 1 = Not at all, 2 = Less often, 3 = About once a 

day, and 4 = Several times a day. Items asked about the following platforms: Facebook, 

Instagram, YouTube, Snapchat, Twitter, WhatsApp, Reddit, Pinterest, LinkedIn, and Tumblr. 

These items were summed to create a score with higher values indicating greater social 

media use across platforms (α = 0.72).

Engagement.—Based on the literature (Curtis et al., 2018; de Vreese & Neijens, 2016; 

Hair et al., 2017a; Hebert et al., 2017; Neiger et al., 2012), we developed items to capture 

hypothetical engagement with the hookah tobacco ads viewed. We introduced items with the 

question stem: “Thinking about some of the sample posts you viewed, if and how would 

you hypothetically engage with similar posts that were pro-tobacco on Instagram? Check 

all that apply.” We created these items for the study and used exploratory factor analysis 

(EFA) to determine their factor structure (Suh, 2015). For analyses, we used the 7 “active” 

engagement items: 1. I would “like” the post, 2. I would comment on the post, 3. I would tag 

a friend in a comment, 4. I would share the post on Instagram, 5. I would share the post on 

another social media site, 6. I would search for similar posts, and 7. I would start to follow 

the hashtag #hookah. Based on participants’ responses to these items, we analyzed a variable 

indicating any intended active engagement (yes/no).

Positive Attitudes.—We measured message attitudes using 9 items adapted from previous 

work (Lipkus et al., 2017; Phan et al., 2019). The items ranged on a 7 point semantic 

differential scale using the following positive descriptors: Exciting, Engaging, Unique, 

Appealing, Strong Visuals, Interesting, Convincing, Applicable To Me, and Socially 

Acceptable. We summed responses to the items to create a score where higher values 

indicate more positive attitudes toward the messages (α = 0.90).

Emotional Response.—We measured emotional response with 4 items capturing the 

extent to which participants felt frightened, anxious, nervous, and worried in response to the 

messages viewed (Johnson et al., 2019). Participants responded on a 4-point scale of 1 = 

Not At All to 4 = Extremely. We averaged the responses to create a score with higher values 

indicating a stronger emotional response (α = 0.95).

Risk Appraisals.—We used 4 items to capture participants’ hookah tobacco risk 

appraisals (i.e., perceived risks, worry about risks) (Lipkus & Mays, 2018). Perceived risk 

of harm was measured by asking “What do you think is your chance of getting a serious 

smoking-related disease, such as cancer, lung disease, or heart disease, if you continue to 
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smoke hookah tobacco? Would you say…” (1 = No chance to 7 = Certain to happen). Worry 

about harm was measured by asking “How much do you worry that your health is being 

hurt by your hookah tobacco smoking?” (1 = Not at all to 7 = Very much). Perceived risk 

of addiction was measured as “What do you think is your chance of becoming addicted to 

nicotine in hookah tobacco if you continue to smoke? Would you say…?” (1 = No chance to 

7 = Certain to happen). Finally, worry about addiction was assessed by asking “How worried 

are you about becoming addicted to nicotine from hookah if you continue to smoke it?” (1 = 

Not at all to 7 = Very much). The 4 items had good internal consistency (α = 0.80) and we 

averaged them to create a score with higher values indicating stronger risk appraisals.

Motivation to Quit.—We measured motivation to quit smoking hookah using 4 items 

(Boudreaux et al., 2012; Mays et al., 2016). The four items asked about the importance of 

quitting, readiness to quit within the next month, confidence to quit within the next month, 

and motivation to quit right now. Participants responded on a scale ranging from 0 = Not 

at all to 10 = Very much. We averaged the 4 items to create a score with higher values 

indicating stronger motivation to quit (α = 0.93).

Analyses

Analyses included descriptive statistics for the sample, Pearson correlations between 

outcome variables, and bivariate tests to determine if participant characteristics differed 

by study condition. To test effects of the experimental conditions, we used multivariable 

logistic for engagement and linear regression for all other outcomes. All models adjusted 

for participant characteristics that differed significantly by experimental conditions, and 

included variables for hookah smoking frequency, cigarette smoking, and social media 

use as covariates as well. We report adjusted odds ratios (aOR) for logistic regression, 

unstandardized beta coefficients (B) for linear regression, and 95% confidence intervals (CI) 

for all estimates.

Results

We screened a total of 1,717 individuals’ eligibility. The reasons for which participants were 

ineligible were outside of the study age range (n=496), not smoking hookah in the past 30 

days (n=196), or both criteria (n=424). A total of N = 601 (35%) met eligibility criteria and 

completed the study. Table 1 shows the sample characteristics. Participants averaged 26 (SD 

= 3.1) years of age, 64% were male, 71% were white, and 87% attained a college education 

or higher. Participants reported usually smoking hookah tobacco less than monthly (20%), 

monthly (30%), weekly (38%), or daily (12%). The most common hookah brand preferred 

was Starbuzz (39%). More than half of participants were current cigarette smokers (60%) 

and used 1 or 2+ other tobacco products in the past 30 days (52%). The mean social media 

use score was 2.6 (SD = 0.6) where higher values indicate greater frequency of use across 

platforms. A majority of the sample indicated they use Instagram (85%). The average time 

of exposure to the experimental stimuli was 38.4 seconds (SD = 99.0).

We assessed if randomization was successful in evenly distributing sample characteristics 

from Table 1. Those with less than a college education were underrepresented in commercial 

ad groups compared to user-generated ad groups (χ2 (5, n = 601) = 11.3, p = 0.05). Those 
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of non-white race were more likely to receive the commercial and user-generated ad only 

conditions (χ2 (5, n = 601) = 19.2, p < .01). The time of stimuli exposure differed by study 

condition where those individuals exposed to the risk education (B = 28.49, p = 0.004) and 

graphic risk (B = 30.74, p = 0.002) had a longer time spent on the page, compared to those 

who viewed ads without risk messages. This was expected as the risk education and graphic 

risk groups viewed more stimuli overall. There were no significant differences for the time 

of stimuli exposure by commercial ads compared to user-generated ads.

Descriptive statistics for outcome variables and the correlations among them are shown in 

Table 2. Engagement was correlated with positive message attitudes (r = 0.34, p <.001), 

emotional response (r = 0.17, p <.001), risk appraisals (r = 0.20, p <.001), and motivation to 

quit (r = 0.16, p <.001). Positive attitudes were associated with greater emotional response 

(r = 0.22, p <.001), risk appraisals (r = 0.28, p <.001), and motivation to quit (r = 0.31, p 
<.001). Emotional response was correlated with greater risk appraisals (r = 0.39, p <.001) 

and motivation to quit (r = 0.45, p <.001). Lastly, risk appraisals were correlated with 

motivation to quit (r = 0.53, p<.001).

In multivariable analyses, there were statistically significant main effects of risk message 

type, but no significant main effect of Instagram ad type or risk message type by ad type 

interactions. Therefore, all interactions were removed for reporting and results. Results of 

the multivariable models are shown in Table 3.

For message related outcomes, exposure to the risk education and graphic risk messages 

were associated with lower intentions to engage with hookah tobacco ads on Instagram 

(aOR = 0.50, 95% CI 0.31 to 0.80 and aOR = 0.40, 95% CI 0.25 to 0.64, respectively). Risk 

education and graphic risk messages were also associated with greater emotional response 

(B = 0.24, 95% CI 0.08 to 0.40 and B = 0.78, 95% CI 0.61 to 0.94, respectively). Compared 

to participants who smoked less than monthly, weekly and daily hookah use was associated 

with greater intentions to engage with hookah tobacco ads on Instagram (aOR = 2.67, 95% 

CI 1.55 to 4.60 and aOR = 4.66, 95% CI 2.09 to 10.38, respectively). Daily hookah use was 

associated with an increased emotional response to the messages as well (B = 0.29, 95% CI 

0.03 to 0.55). Greater social media use was positively associated with all message related 

outcomes.

For outcomes that were hookah related, exposure to the graphic risk messages was 

associated with greater motivation to quit smoking hookah compared to exposure to 

Instagram ads alone (B = 0.89, 95% CI 0.31 to 1.47). More frequent hookah use was 

associated with greater risk appraisals, and motivation to quit smoking was lower among 

those reporting weekly hookah smoking (B = −1.10, 95% CI −1.78 to −0.42) compared 

to those reporting smoking less than monthly. Current cigarette smokers had significantly 

higher estimates than nonsmokers for all outcomes except motivation to quit smoking 

hookah. Greater social media use frequency across platforms was positively associated with 

all hookah related outcomes as well.
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Discussion

This study is among the first to test the effects of messages communicating risks about 

hookah tobacco on Instagram among young adults. This study provides preliminary 

evidence that hookah tobacco risk messages delivered via Instagram can offset the 

promoting influence of unpaid hookah tobacco advertisements. Brief exposure to risk 

messages was associated with increased emotional response and decreased intentions to 

engage with hookah tobacco ads on Instagram. Exposure to graphic risk messages was also 

associated with increased motivation to quit smoking hookah. Both hookah and cigarette 

tobacco use was associated with greater intent to engage with hookah tobacco ads on 

Instagram as well as increased risk appraisals. Social media use was positively associated 

with all message and hookah related outcomes.

This study builds on the literature by understanding effective content for hookah risk 

messaging. Findings align in that brief exposure to risk messages for non-cigarette tobacco 

products can increase emotional response and motivation to quit (Cornacchione Ross et al., 

2019). Furthermore, graphic imagery can have stronger effects than text alone to deter use 

of hookah and other tobacco product related outcomes (Islam, Salloum, Nakkash, Maziak, & 

Thrasher, 2016; Noar et al., 2016; Sutfin et al., 2019). Yet, neither risk messaging condition 

was significantly associated with positive attitudes at the multivariable level. One potential 

reason is we did not separately measure constructs specific to the advertisements and risk 

messaging tested, an important methodological consideration for the future.

Results diverge from some literature on elevated risk appraisals (Cornacchione Ross et al., 

2019). More frequent users endorsed higher risk appraisals overall and were least likely to 

be motivated to quit. Less frequent users indicated lower risk appraisals overall but were also 

not motivated to quit. It may be the case that risk messaging that uses graphics commonly 

seen on Instagram (e.g., hookah pipe, exhaled smoke) solicits less attention if it fits into 

the current informational environment or that pictorial warnings have shown less impact on 

perceptions about disease likelihood (Noar, Rohde, Barker, Hall, & Brewer, 2020). Testing 

tailored approaches could garner more interest. Modern advertising typically uses targeted 

user attributes (Berg et al., 2017; Evans, Thomas, Favatas, Smyser, & Briggs, 2019). Both 

eye-catching and tailored messaging may be needed to stand up to the volume of content 

users encounter to shift risk appraisals and motivation to quit (Allem et al., 2017; Ben Taleb 

et al., 2018).

Findings add to the existing literature on social media and the mode of delivery for 

hookah risk messaging. Importantly, there was no difference in outcomes measured based 

on whether participants viewed commercial or user-generated ads. This suggests that both 

types of ads were equally appealing, further supporting the need for risk messaging. In 

this pro-tobacco communication environment, we showed two types of brief risk messaging 

demonstrated efficacy to offset pro-hookah ad effects. This was partially based on a newly 

developed measure of social media engagement. Continued testing may provide a greater 

indication of adequate levels of counter-messaging that are required to decrease engagement 

and other outcomes.
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The study findings should be interpreted in light of its limitations. The study was cross

sectional and did not test effects of the experimental exposure on behaviors. Future 

longitudinal studies should examine this accounting for temporal precedence, explicit 

attention checks, and a control with no exposure. We used a convenience sample that differs 

demographically from the general population (e.g., higher educational attainment), which 

limits generalizability. Eligibility was not restricted to those with an Instagram account and 

stimuli exposure was simulated. Exposure within one’s Instagram account or seeing peers’ 

posts may generate different responses. Individuals may have seen the ads as we chose 

recent, top public posts from Instagram. It is also unclear if individuals follow #hookah, if 

they post unpaid hookah advertisements, or if the number of likes impacted outcomes. The 

#unfollowhookah prompt may have been a moot call-to-action, so this and engagement with 

additional prompts should be assessed further. Although randomization may have addressed 

some of these factors through equal distribution, such endogenous concerns (e.g., Instagram 

engagement use patterns) should be considered for future studies in this area. It will also be 

important to capture a broader range of individual characteristics related to hookah use (e.g., 

waterpipe ownership, nicotine dependence) and contextual factors (e.g., social interactions 

smoking hookah) that may impact message- and hookah-related outcomes.

Although social media platforms such as Instagram and Facebook are continually updating 

policies and surveillance activities, it is important to maintain pace with testing and 

dissemination of prevention messages to communicate risk and curb hookah tobacco use 

among young adults in the current informational climate (Abroms, Gold, & Allegrante, 

2019). This study represents an example of risk message testing and results suggest the 

messages warrant further testing via social media delivery. This work has practical relevance 

to support the Food and Drug Administration (FDA) and other entities that deliver public 

education messaging on tobacco products through social media (FDA, 2019). By assessing 

both tobacco advertisements and risk messaging simultaneously, this research can help 

inform real-world applications for tobacco control communication efforts designed to offset 

content promoting hookah use to young people via social media such as Instagram.
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Table 1:

Sample Characteristics (N=601)

M (SD)
a n (%)

Age 26.1 (3.10) -

Sex

 Female - 217 (36.1)

 Male - 383 (63.7)

Race

 White - 424 (70.6)

 Non-white - 177 (29.5)

Ethnicity

 Hispanic - 137 (22.8)

 Non-Hispanic - 463 (77.0)

Education

 College Education or Higher - 522 (86.9)

 Less Than College Education - 79 (13.1)

Income

 < $50,000/year - 339 (56.4)

 ≥ $50,000/year - 261 (43.4)

Hookah User Type

 Less than monthly - 121 (20.1)

 Monthly - 177 (29.5)

 Weekly - 231 (38.4)

 Daily - 72 (12.0)

Primary Hookah Brand Preference

 Al Fakher - 86 (14.3)

 Fumari - 46 (7.7)

 Social Smoke - 101 (16.8)

 Starbuzz - 233 (38.8)

 Tangier - 104 (17.3)

 Other Brand - 30 (5.0)

Cigarette Smoking Status

 Current Smoker - 362 (60.2)

 Not a Current Cigarette Smoker - 239 (39.8)

Other Tobacco Use in Past 30 Days

 No Other Tobacco Product Use - 286 (47.6)

 1 Other Tobacco Product Use - 200 (33.3)

 2+ Other Tobacco Product Use 115 (19.1)

Social Media Usage 2.6 (0.6) -

Randomization Arms

 Risk Education Message, Commercial Ads - 102 (17.0)

 Risk Education Message, User-Generated Ads - 104 (17.3)
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M (SD)
a n (%)

 Graphic Risk Message, Commercial Ads - 102 (17.0)

 Graphic Risk Message, User-Generated Ads - 99 (16.5)

 Commercial Ads Only - 95 (15.8)

 User-Generated Ads Only - 99 (16.5)

a
SD = Standard Deviation. Some Ns for categories within variables do not sum to total sample size due to sporadic missing data (<5% of cases for 

any individual variable).
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Table 2:

Descriptive and Bivariate Results

M (SD)
a

Correlations

1 2 3 4 5

1. Engagement 0.5 (0.50) 1.00 - - - -

2. Positive Attitudes 4.6 (1.21) 0.34*** 1.00 - - -

3. Emotional Response 1.9 (0.92) 0.17*** 0.22*** 1.00 - -

4. Risk Appraisals 4.1 (1.32) 0.20*** 0.28*** 0.39*** 1.00 -

5. Motivation to Quit 6.2 (3.03) 0.16*** 0.31*** 0.45*** 0.53*** 1.00

a
Mean (Standard Deviation) displayed in the first column. Ranges are: 1. Engagement with Hookah Ads (yes/no), 2. Positive Attitudes to Messages 

(1 to 7), 3. Emotional Response to Messages (1 to 4), 4. Risk Appraisals to Hookah (1 to 7), 5. Motivation to Quit Hookah (4 items, 0 to 10).

*
p<.05;

**
<.01;

***
p<.001
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