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ABSTRACT
Objective: We examined effects of hookah tobacco risk messages
on risk appraisals, attitudes towards hookah, ambivalence about
hookah use, and willingness to smoke in young adults aged 18–
30 years (n = 234).
Design: In an online experiment, participants completed pre-
exposure measures and were randomized to hookah tobacco risk
messages or to a no message control condition.
Main Outcome Measures: Risk appraisals, attitudes, ambivalence,
and willingness to smoke hookah.
Results: Those who viewed risk messages reported greater risk
appraisals (M 4.50, SD 1.17 vs. M 3.87, SD 1.16, p < .001), less
positive attitudes (M −0.56, SD 1.24, vs. M 0.39, SD 1.35, p < .001),
greater ambivalence (M 3.86, SD 1.26, vs. M 3.08, SD 1.32, p
< .001), and less willingness to smoke than controls (M 4.48, SD
1.27, vs. M 4.85, SD 1.37, p = .034). Structural equation modeling
demonstrated messages reduced willingness to smoke by evoking
less positive attitudes (b =−0.15, 95% CI −0.32, −0.05) and by the
effect of heightened risk appraisals on less positive attitudes (b =
−0.14, 95% CI −0.30, −0.07).
Conclusions: Honing messages and understanding their
mechanisms of action are necessary to produce more effective
interventions to address hookah and other tobacco use in young
adults.
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Introduction

Messages communicating the risks of behaviors that are harmful to health (e.g. tobacco
use) are an important component of public health interventions to prevent and reduce
the disease burden associated with such behaviors (e.g. cancer). Often, these messages
target young people who are at a developmental stage when risk behaviors emerge,
their frequency and/or intensity accelerates, and habits solidify (Villanti, Niaura,
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Abrams, & Mermelstein, 2019). Periods such as young adulthood present a critical
window of opportunity when interventions such as risk messages are needed to
promote healthy behavior (Villanti et al., 2019). To achieve optimal impact on behavioral
outcomes, it is critical to understand the cognitive and affective constructs through which
risk messages operate to influence behavior.

Risk appraisals are important theoretical targets of messages communicating risks to
promote behavior change among young people (Sheeran, Harris, & Epton, 2014). Evi-
dence demonstrates that change in risk appraisals in response to such interventions is
associated with change in target behavioral outcomes (Sheeran et al., 2014). However,
to maximize their potential effects, interventions should target other important psycho-
logical constructs that predict behavior change, such as attitudes toward a behavior (i.e.
one’s global evaluations of a target behavior) (Ajzen, 2001; Fishbein & Ajzen, 2010). A
recent meta-analysis lends empirical support to this idea, demonstrating that measures
of behavioral attitudes are strongly correlated with behavioral intention and behavior
(McEachan et al., 2016). Other theoretical work, such as the affect heuristic, highlights
the interplay between attitudinal measures (e.g. good/bad, pleasant/unpleasant) and risk
appraisals indicating higher risk appraisals should be related to negative attitudes
towards a target risk behavior (Slovic, Finucane, Peters, & MacGregor, 2004).

Another line of research has examined ambivalence, or the extent to which young
people feel conflict about risk behaviors like tobacco use, as a psychological construct
that risk messages can affect to motivate behavior change (Hohman, Crano, & Niedbala,
2016). For example, young adults who are ambivalent about smoking cigarettes have
greater desire to quit (Lipkus, Green, Feaganes, & Sedikides, 2001) and are more likely
to seek out information about tobacco (Zhao & Cai, 2008). Interventions that enhance
feelings of ambivalence about risk behaviors may spur young people to avoid risky behav-
ior in order to reduce the ambivalence they feel (Lipkus & Noonan, 2017). Messages con-
veying risks of a target behavior may increase ambivalence among young people by
affecting their beliefs about the associated risks (i.e. increasing risk appraisals) against a
background of other positive beliefs (e.g. smoking is a fun social event).

Hookah (i.e. waterpipe, shisha) tobacco use among young adults serves as an important
example for understanding the effects of risk messages on constructs such as risk apprai-
sals, behavioral attitudes, and ambivalence for several reasons. First, according to recent
population data about 30% of U.S. young adult non-users are susceptible to initiating
hookah (Mays et al., 2016a) and about 11% of U.S. young adults are current (i.e. within
the past month) hookah smokers (Kasza et al., 2017). Hookah tobacco smoking exposes
users to harmful toxicants (e.g. carcinogens, heavy metals) similar to those in cigarette
smoke (Shihadeh et al., 2015), it is associated with negative short- and long-term health
effects (El-Zaatari, Chami, & Zaatari, 2015; Montazeri, Nyiraneza, El-Katerji, & Little,
2017), and the nicotine exposure is sufficient to produce addiction (Aboaziza & Eissen-
berg, 2015; Bahelah et al., 2016; Sidani, Shensa, Shiffman, Switzer, & Primack, 2016).
Hookah tobacco smoking in young people is also associated with an increased risk of
using other tobacco products in the future, such as cigarette smoking (Primack et al.,
2015; Shepardson & Hustad, 2016). Taken together, this evidence indicates young
adults’ hookah tobacco use warrants intervention.

Second, young adults’ hookah tobacco use is influenced by multiple psychological factors
that risk messages may affect to produce behavior change (Akl et al., 2015). Young adults do
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not view hookah tobacco as harmful or addictive, beliefs that contribute to the high preva-
lence of use in young adults (Castaneda, Barnett, Soule, & Young, 2016; Hair et al., 2017;
Lipkus & Mays, 2018; Mermelstein, 2014; Roberts, Klein, Berman, Berhane, & Ferketich,
2017). Young adults hold positive attitudes towards hookah tobacco that are associated
with hookah use (Akl et al., 2015) and young adult non-users susceptible to hookah use
(i.e. at risk of initiating) endorse more positive attitudes than those who are not susceptible
(Lipkus, Mays, & Tercyak, 2017). With respect to ambivalence, whereas young adult hookah
smokers express little ambivalence about hookah smoking, those who feel more conflicted
report stronger risk appraisals, stronger desire to quit, and want more information about
risks of hookah tobacco smoking (Lipkus & Noonan, 2017).

Finally, research on behavioral interventions targeting hookah tobacco use among
young adults is extremely limited and gaps in the existing research warrant investigation
(Lopez, Eissenberg, Jaafar, & Afifi, 2017). Some studies have examined effects of hookah
tobacco risk messages on measures of risk appraisals and behavioral motivation. For
example, Lipkus and colleagues (2011) tested effects of education messages about risks
of hookah tobacco in college hookah smokers. Messages increased risk appraisals and
desire to quit (Lipkus, Eissenberg, Schwartz-Bloom, Prokhorov, & Levy, 2011). Mays
and colleagues (2016) examined effects of messages conveying health harms only and
messages communicating both health harms and addictiveness of hookah tobacco on
similar outcomes (Mays, Tercyak, & Lipkus, 2016). The messages increased risk appraisals
and produced greater desire to quit in young adult hookah smokers. Prior research also
indicates messages communicating the risks of hookah tobacco use produce less positive
attitudes towards hookah tobacco and increase ambivalence among young adults who are
susceptible non-users (Lipkus et al., 2017). However, among young adult hookah smokers
there has not been research to examine if attitudes towards hookah tobacco or ambiva-
lence shift in response to risk messages.

In this experimental study, we build from prior research investigating effects of hookah
tobacco risk messages among young adult hookah tobacco smokers in two important
ways. First, in addition to risk appraisals our objective was to examine message effects
on outcomes not assessed in prior studies with young adult hookah smokers, including
attitudes towards hookah tobacco and ambivalence about hookah tobacco. We hypoth-
esized that hookah tobacco risk messages have a significant effect on these outcomes
when comparing those exposed to the messages to those not exposed to messages.
Second, we examined if risk appraisals, attitudes towards hookah tobacco, and ambiva-
lence about hookah tobacco mediate message effects on willingness to smoke hookah to
better understand potential mechanisms of risk message effects.

Methods

Setting

Study participants were recruited in August 2016 through the crowdsourcing website
Amazon Mechanical Turk for an online experiment. Mechanical Turk has been used in
similar studies testing the effects of tobacco messages (Kowitt et al., 2019; Lipkus et al.,
2017; Mays et al., 2016b; Pearson et al., 2016; Seidenberg, Jo, & Ribisl, 2018) and research
demonstrates its validity for this purpose (Jeong et al., 2018; Kraemer, Strasser, Lindblom,

98 D. MAYS ET AL.



Niaura, & Mays, 2017). Although the online recruitment generates a convenience sample,
recent evidence demonstrates correlational and experimental studies conducted through
Mechanical Turk for tobacco research produce comparable effects to those using popu-
lation-based samples (Jeong et al., 2018; Kraemer et al., 2017). Data quality assurance
measures included prohibiting duplicate responses and using verification to prevent auto-
mated completion (i.e. by bots). All study procedures occurred online at a single time-
point. Potential participants read a brief study description, and those who were
interested proceeded to eligibility screening questions.

Participants

Eligible participants were young adults aged 18–30 years who self-reported smoking
hookah tobacco at least once in the past month (Mays et al., 2016b). Participation was
also restricted to those with Mechanical Turk accounts registered in the U.S. Our goal
was to recruit at least 100 participants in each experimental condition to achieve adequate
statistical power to detect mean differences in outcomes comparable to similar, previous
studies (Lipkus et al., 2017; Mays et al., 2016b). Those meeting eligibility criteria proceeded
to a complete study description and an online informed consent form to complete
enrollment.

Study design

Eligible, consenting participants completed initial measures of demographic character-
istics, history of hookah use, cigarette smoking, and other tobacco product use. Partici-
pants were then randomized in approximately equal numbers to one of two conditions.
Participants randomized to the control condition proceeded to complete study
measures only. Participants randomized to the risk messaging condition viewed infor-
mation conveying health harms and addictiveness of hookah tobacco use presented as
a series of six screens that participants reviewed at their own pace. Messages were
theoretically-informed, based on evidence of health harms and addictiveness of
hookah tobacco use, and relayed risks through text and visual imagery. Message
content conveyed long term health risks (e.g. cancer, heart disease), short-term risks
(e.g. infections from sharing a waterpipe), toxicant exposure from hookah smoke,
and information on addictiveness. Previously, messages were pretested for content
and acceptability and they were experimentally tested in independent samples of
young adult hookah tobacco smokers and susceptible non-smokers (Lipkus et al.,
2017; Mays et al., 2016b).

Measures

Demographics. Demographic characteristics assessed included age, sex, race, ethnicity,
educational attainment, and employment status.

Hookah Tobacco Smoking. Frequency of hookah tobacco smoking was measured with a
single valid item asking participants if they smoked hookah tobacco daily, weekly, or
monthly (Lipkus et al., 2011; Mays et al., 2016b).
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Cigarette Smoking. Cigarette smoking was measured 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). For descriptive purposes,
we report the proportion of current cigarette smokers and current non-smokers.

Other Tobacco Use. To characterize other tobacco use in the sample, we measured if
participants used electronic cigarettes, large cigars, little cigars/cigarillos, and/or smokeless
tobacco in the past 30 days. For descriptive purposes, we report the proportion of those
individuals using any other tobacco product in the past 30 days versus not.

Risk Appraisals.We used 4 items to capture participants’ hookah tobacco risk apprai-
sals (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 were to
continue smoking waterpipe tobacco?’ (1 = no chance to 7 = certain to happen).
Worry about harm was measured by asking ‘How worried would you be about getting
a serious smoking-related disease, such as cancer, lung disease, or heart disease, if you
continue smoking waterpipe tobacco?’ (1 = not at all to 7 = very). Perceived risk of addic-
tion was measured as ‘What do you think is your chance of becoming addicted to nic-
otine in waterpipe tobacco if you were to continue to smoke it?’ (1 = no chance to 7 =
certain to happen). Finally, worry about addiction was assessed by asking ‘How
worried would you be about becoming addicted to nicotine in waterpipe tobacco if
you continue to smoke it?’ (1 = not at all to 7 = very). The 4 items had good internal con-
sistency (α = 0.81) and they were averaged to create an overall risk appraisals score with
higher values indicating stronger risk appraisals. Risk appraisal items were examined as
a latent variable in mediation analyses.

Attitudes. We measured attitudes towards hookah tobacco using 4 valid items with
bipolar response options ranging from −3 to 3 (Lipkus et al., 2017). Participants indicated
whether they believed hookah tobacco was negative/positive, bad/good, dislike/like,
unpleasant/pleasant. For analyses of observed variables, items were summed and averaged
(α = 0.93) to create a score where higher values indicate more positive global attitudes.
Attitude items were also examined as a latent variable in mediation analyses.

Ambivalence. We measured felt ambivalence toward hookah tobacco using 3 items
(Lipkus & Noonan, 2017): mixed feelings, conflicted thoughts, and felt torn about
hookah tobacco (1 = strongly disagree to 5 = strongly agree). Items had good internal con-
sistency (α = 0.94) and responses were averaged to create a score with higher values indi-
cating greater ambivalence. Ambivalence items were examined as a manifest variable in
mediation analyses.

Willingness to Smoke Hookah Tobacco. Willingness to smoke hookah tobacco in the
future was measured using 4 items (Lipkus & Mays, 2018). The items captured how
likely participants would be to smoke hookah tobacco again in the future if offered it
by a friend, how tempted they are to smoke hookah tobacco in the next year, if they
saw themselves smoking hookah tobacco in the next year, and how curious they were
about smoking hookah tobacco. Response options ranged from 1 = not at all/definitely
not to 5 = very/definitely yes. The 4 items had good internal consistency (α = 0.84) and
responses were averaged to create a score with higher values indicating greater willingness
to smoke hookah. The 4 items capturing willingness to smoke hookah in the future were
examined as a latent variable in mediation analyses.
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Statistical methods

We used descriptive statistics to characterize the study sample and bivariate tests (i.e. chi-
square tests, t-tests) to assess for differences by study condition. No participant character-
istics differed significantly by study condition so we did not adjust analyses for covariates.
We characterized associations among risk appraisals, attitudes, ambivalence, and willing-
ness to smoke hookah by examining Pearson’s correlations among them. Finally, we tested
for differences in means for risk appraisals, attitudes, ambivalence, and willingness to
smoke hookah by the study conditions using independent sample t-tests.

We used structural equation modeling (SEM) to explore if risk appraisals, attitudes, and
ambivalence mediate message effects on willingness to smoke hookah. First, we specified the
measurement model with latent variables for risk appraisals, attitudes, ambivalence, and
willingness to smoke hookah. We examined the measurement model in a systematic
series of steps, first assessing fit indices for each latent variable specified separately and
once adequate fit was established for latent constructs individually examining fit of the com-
plete measurement model with all variables. We identified the best fitting model at each of
these steps by evaluating a combination of fit indices including Root Mean Square Error of
Approximation (RMSEA), Comparative Fit Index (CFI), and Standardized Root Mean
Square Residual (SRMR). We used the following values as benchmarks for assessing
model fit: RMSEA < = 0.05 and 90% Confidence Interval 0.00-0.08; CFI >0.95, and
SRMR < = 0.08 (Brown, 2015; Geiser, 2013; Hu & Bentler, 1999). In the measurement
models for each latent variable and when latent variables were combined into a single
measurement model, we examined modification indices to identify if model fit could be
improved in ways that were logically and theoretically consistent with the model.

Once we achieved a measurement model that fit the data well, we estimated the direct
and indirect (i.e. mediation) effects of the message exposure on willingness to smoke
hookah in a structural model. Study condition was entered as a manifest variable where
the risk messaging condition and was coded as 1 and the control condition was coded
as 0. The structural model was based on guiding theoretical models characterizing the
potential mediating roles of risk appraisals, attitudes, and ambivalence following exposure
to study messages (Ajzen, 2001; Fishbein & Ajzen, 2010; Hohman et al., 2016; Lipkus &
Noonan, 2017; Slovic et al., 2004). Specifically, we tested if risk appraisals were associated
with attitudes, ambivalence, and willingness to smoke hookah and modeled the indirect
effects of messages on willingness to smoke hookah tobacco through risk appraisals, atti-
tudes, and ambivalence. We used full information maximum likelihood estimation and to
estimate indirect effects a bias-corrected bootstrapping approach with 1000 resamples to
address non-normality in the product of coefficients (Williams & Mackinnon, 2008).
Asymmetric 95% confidence intervals (CIs) around estimates that do not include zero
indicate statistically significant indirect effects. We used Mplus version 7.4 for structural
equation modeling and SAS version 9.4 for all other analyses.

Results

Participants

In total 698 potentially interested individuals were screened for eligibility and 246 (35.2%)
met study eligibility criteria. All eligible participants completed study procedures and were
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included in analyses. Sample characteristics are shown in Table 1. Overall, the sample was
primarily male (66%), white (79%), had a college education or higher (87%), and smoked
hookah monthly (52%) or weekly (37%) (Table 1). The average time to complete pro-
cedures was 9.9 min (SD 10.9, Median 7.3 min); as expected, time to complete procedures
was greater among those randomized to the risk messaging condition (M= 11.9, SD =
12.2) versus the control condition (M 8.2, SD 9.3, p = .007).

Correlations among outcome variables

Bivariate correlations among hookah tobacco risk appraisals, attitudes, ambivalence, and
willingness to smoke are displayed in Table 2. Lower risk appraisals (r =−0.22, p < .001)
and more positive attitudes (r = 0.49, p < .001) were significantly correlated with willing-
ness to smoke hookah. Higher risk appraisals were significantly correlated with less

Table 1. Sample characteristics (N = 246).
Mean (SD) n (%)

Sex
Female 83 (33.88%)
Male 162 (66.12%)
Age 25.48 (2.85)
Race
White 193 (78.78%)
Non-white 52 (21.22%)
Ethnicity
Hispanic 35 (14.29%)
Non-Hispanic 210 (85.71%)
Education
College Education and Higher 214 (86.99%)
Less Than College Education 32 (13.01%)
Employment
Full Time Employed 161 (65.98%)
Not Full Time Employed 83 (34.02%)
Hookah Tobacco Smoking
Monthly 127 (51.84%)
Weekly 91 (37.14%)
Daily 27 (11.02%)
Cigarette Smoking Status
Current Smoker 133 (56.84%)
Non-Smoker 101 (43.16%)
Other Tobacco Use in Past 30 Days
Yes 94 (38.21%)
No 152 (61.79%)

Note. 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).

Table 2. Descriptive statistics and correlations for outcome variables.

M (SD) Correlations

1 2 3 4

1. Risk appraisals 4.2 (1.2) 1.00
2. Attitudes −0.06 (1.4) −0.53*** 1.00
3. Ambivalence 3.5 (1.3) 0.44*** −0.33*** 1.00
4. Willingness to smoke Hookah 4.7 (1.3) −0.22*** 0.49*** −0.08 1.00

Note: Mean (Standard Deviation) displayed in the first column. Ranges are: risk appraisals 1–7, attitudes −3–3, ambivalence
1–5, and willingness to smoke Hookah 1–5. *p < .05; **p < .01; ***p < .001.
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positive attitudes (r =−0.53, p < .001) and greater ambivalence (r = 0.44, p < .001).
Additionally, greater ambivalence was correlated with less positive attitudes (r =−0.33,
p < .001).

Message effects

The tests of mean differences for outcome variables between the risk messaging and
control conditions are shown in Table 3. Compared with participants in the control con-
dition, participants viewing risk messages reported significantly greater risk appraisals (M
4.50, SD 1.17,M 3.87, SD 1.16, p < .001), less positive attitudes towards hookah (M −0.56,
SD 1.24,M 0.39, SD 1.35, p < .001), greater ambivalence (M 3.86, SD 1.26,M 3.08, SD 1.32,
p < .001), and less willingness to smoke hookah in the future (M 4.48, SD 1.27,M 4.85, SD
1.37, p = .034).

Mediation analyses

Measurement Model. For the measurement model, evaluation of model fit for latent con-
structs and modification indices led us to correlate indicator items for latent variables to
improve model fit. This included correlating items for risk appraisals (chance of disease,
chance of becoming addicted), attitudes (dislike/like with negative/positive, dislike/like
with bad/good), and willingness to smoke hookah (tempted to smoke and smoking in
the next year with smoking if offered by a friend). For ambivalence, the 3 indicator vari-
ables loaded nearly identically with limited variance and suboptimal fit. As a result, we
modeled ambivalence as a manifest variable using average scores as described above.
Model fit for the latent variables individually after these modifications were as follows:
risk appraisals (RMSEA = 0.06 [90% CI 0.00, 0.19], CFI = 1.00, SRMR = 0.001), attitudes
(RMSEA <0.01 [90% CI 0.00, 0.12]; CFI = 1.00, SRMR = 0.001), willingness to smoke
hookah (RMSEA <0.01 [90% CI 0.00, 0.11], CFI = 1.00, SRMR = 0.002).

Structural Equation Model. The final model had good fit (RMSEA = 0.06 [90% CI =
0.03, 0.07], CFI = 0.97, SRMR = 0.06). Figure 1 displays the direct paths in the model,
and the results of the direct and indirect paths modeled are shown in Table 4. In this
model the direct path of risk messages on willingness to smoke hookah was no longer sig-
nificant, and there were two significant indirect paths with bootstrapped 95% confidence
intervals that did not include zero. Risk messages affected willingness to smoke hookah
tobacco by generating less positive attitudes (b =−0.15, 95% CI =−0.32, −0.05). Addition-
ally, risk messages affected willingness to smoke hookah tobacco by heightening risk
appraisals, which generated less positive attitudes (b =−0.14, 95% CI =−0.30, −0.06).

Table 3. Effect of risk messages on risk appraisals, attitudes, ambivalence, and willingness to smoke.
Risk Messaging Condition Control Condition

Variable M (SD) M (SD) p
Risk appraisals 4.50 (1.17) 3.87 (1.16) <.001
Attitudes −0.56 (1.24) 0.39 (1.35) <.001
Ambivalence 3.86 (1.26) 3.08 (1.32) <.001
Willingness to smoke Hookah 4.48 (1.27) 4.85 (1.37) 0.034

Note: Mean (Standard Deviation) displayed. Average ranges include: Risk Appraisals 1–7, Attitudes−3–3, Ambivalence 1–5,
and Willingness to Smoke Hookah 1–5.
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Discussion

Prior research demonstrates that messages communicating the risks of hookah tobacco
use can affect risk appraisals and desire to quit in young adult hookah tobacco smokers
(Lipkus et al., 2011; Mays et al., 2016b). Our study supports and extends these findings
by showing that hookah tobacco risk messages affect risk appraisals as well as hookah
tobacco attitudes and ambivalence toward hookah use. Although our mediation analysis
should be considered preliminary given study limitations, findings highlight constructs
that may play a key role in risk messages’ impact on hookah use. Message effects on will-
ingness to smoke hookah tobacco were mediated by producing less positive attitudes
towards hookah and by the effect of less positive attitudes by way of heightened risk
appraisals. Results of this study advance the research on interventions for young adults’
hookah tobacco use and highlight research directions that are important in future studies.

Figure 1. Final structural equation model. Note: Direct paths from the model illustrated here. Measure-
ment model and factor loadings are not shown. Model fit statistics were RMSEA = 0.06 [90% CI = 0.03,
0.07], CFI = 0.97, SRMR = 0.06. *p<.05, **p<.01, ***p<.001.

Table 4. Direct and indirect effect of risk messages on willingness to smoke hookah.
b (95% CI)

Risk messaging condition > risk appraisals 0.51 (0.27, 0.76)
Risk messaging condition > attitudes −0.47 (−0.79, −0.14)
Risk messaging condition > ambivalence 0.44 (0.10, 0.76)
Risk messaging condition > willingness 0.07 (−0.13, 0.29)
Risk appraisals > attitudes −0.84 (−1.12, −0.62)
Risk appraisals > ambivalence 0.68 (0.42, 0.97)
Risk appraisals > willingness −0.02 (−0.21, 0.15)
Attitudes > willingness 0.33 (0.18, 0.52)
Ambivalence > willingness 0.08 (−0.01, 0.20)
Risk messaging condition > risk appraisals > willingness −0.01 (−0.11, 0.08)
Risk messaging condition > attitudes > willingness −0.15 (−0.32, −0.05)
Risk messaging condition > ambivalence > willingness 0.04 (0.00, 0.12)
Risk messaging condition > risk appraisals > attitudes > willingness −0.14 (−0.30, −0.06)
Risk messaging condition > risk appraisals > ambivalence > willingness 0.03 (0.00, 0.07)

Note: Unstandardized regression coefficients and 95% confidence intervals (CI) are displayed. 95% CIs that do not include 0
are statistically significant at p < .05.
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Interventions that influence risk appraisals can change behavioral outcomes (Sheeran
et al., 2014). There is compelling evidence that hookah tobacco use among young adults
is driven in part by beliefs that it is safe (Akl et al., 2015). This supports the use of risk mess-
ages to address patterns of beliefs contributing to this behavior. Our findings show that the
messages we designed on risks of health harm and addiction accomplished the intended goal
of affecting young adult hookah smokers’ risk appraisals. This result is in line with similar
studies in young adult hookah smokers (Lipkus et al., 2011; Mays et al., 2016b) and suscep-
tible non-smokers (Lipkus et al., 2017). Currently, however, studies in this area including the
present investigation are limited to cross-sectional examinations of message effects on out-
comes such as risk appraisals. Prospective studies examining if the change in hookah
tobacco risk appraisals in response to messages translates to behavior change are needed.

Consistent with behavioral models (Ajzen, 2001; Fishbein & Ajzen, 2010), our interven-
tion shifted young adults’ attitudes towards hookah in a way that may motivate behavior
change. Moreover, our mediation analysis highlights that attitudes may be an important
mechanism through which risk messaging affects hookah use behavior. Attitudes
explained message effects on willingness to smoke through two indirect paths, from mess-
ages to attitudes and from messages to risk appraisals to attitudes. These results align with
theoretical models highlighting the important role of affective responses to risk infor-
mation in behavioral decisions (Slovic et al., 2004). The findings are also consistent
with the idea that cognitions about risk and affective attitudinal measures correlate with
one another (Slovic et al., 2004). These findings are especially promising given the role
that attitudes play in shaping behavior (Ajzen, 2001; Fishbein & Ajzen, 2010) and motiv-
ating behavior change (McEachan et al., 2016). This new addition to the research on
hookah tobacco interventions warrants further study, particularly studying the effects of
risk messages on hookah tobacco risk appraisals and attitudes over time, and considering
developing message content that may more explicitly target behavioral attitudes in
addition to risk appraisals.

We also drew from a relatively smaller body of research on the role of ambivalence in
young adult hookah smokers (Lipkus & Noonan, 2017). Our study is among the first to
demonstrate that risk communication messages can heighten ambivalence in young
adult hookah tobacco smokers. This is an important result given that heightened ambiva-
lence may motivate young hookah smokers to avoid hookah tobacco smoking in order to
reduce the conflict they feel between their beliefs and their behavior (Lipkus & Noonan,
2017). In young adult hookah smokers, ambivalence is a construct where there is ample
room to foster change, and interventions producing change in ambivalence may act to
motivate cessation, seeking additional information about hookah tobacco use, or pursuing
more intensive intervention (Lipkus & Noonan, 2017).

Although we found a direct effect of the messages on ambivalence, ambivalence was not
a significant mediator of message effects on willingness to smoke. This differs from prior
research on young adults who do not smoke hookah tobacco but are susceptible, which has
identified ambivalence as a potential mediator of risk communication message effects
(Lipkus et al., 2017). Notably, owing to the model fit we used a manifest variable for
ambivalence in mediation analyses, which may have increased measurement error and
affected results. Other factors that we did not assess may also be important to characterize
the effect of heightened ambivalence on outcomes related to hookah tobacco use behavior.
For example, one prior study showed that for messages conveying the risks of cigarette
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smoking, the effect of content designed to heighten ambivalence about smoking was mod-
erated by the inclusion of information targeting social norms (Hohman et al., 2016). For
many young adults, hookah tobacco smoking is a social behavior that often occurs in cafes,
lounges, and other social contexts. It is possible that risk message effects on ambivalence
vary based on factors such as young adults’ preexisting normative beliefs and usual con-
texts for hookah use. It may also be that message content specifically addressing beliefs
about social aspects of hookah smoking (e.g. that smoking in settings such as cafes and
lounges has associated risks) has a stronger effect on ambivalence. These are important
questions to pursue in future studies to gain a more complete understanding of how
risk messages affect ambivalence and if heightened ambivalence may motivate behavior
change in young adult hookah smokers.

Our experimental design is a study strength, but our findings should be interpreted in
light of important study limitations. The study included a convenience sample of young
adult hookah smokers and generalizability may be limited. Despite this limitation, the
demographic characteristics of the sample resemble those from population-based data
on young adult hookah smokers in the U.S. (Robinson, Wang, Jackson, Donaldson, &
Ryant, 2018). We relied on self-report measures collected at a single time point. The
mediation analyses should be interpreted as preliminary because we did not examine pro-
spective associations. Although informative, prospective data are needed to verify, repli-
cate, and build from the findings observed here.

Despite these limitations, the findings of this study reinforce the important role that
risk communication messages can play as an intervention to prevent and reduce young
adults’ hookah tobacco use. We demonstrate message effects on risk appraisals, as well
as constructs not yet studied in young adult hookah smokers in response to such messages
including attitudes, ambivalence, and willingness to smoke hookah tobacco in the future.
Future studies can build from this work by assessing prospective effects of risk messages
over time and considering ways to formulate newmessage content to address other impor-
tant beliefs driving young adults’ hookah tobacco use.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Ethics statement

Study participants were instructed to spend as much time as they wished viewing the
message content. Then, participants proceeded to complete outcomemeasures. All partici-
pants completed online informed consent and all study procedures were reviewed and
approved by the host institution’s institutional review board.

Funding

This research was supported by the National Cancer Institute of the National Institutes of Health
(NIH) and the Food and Drug Administration (FDA) Center for Tobacco Products under award
number K07CA172217, by the National Cancer Institute of the NIH under award number
R01CA217861, and by the Lombardi Comprehensive Cancer Center Support Grant under award

106 D. MAYS ET AL.



number P30CA051008 from the NIH. The content is solely the responsibility of the authors and
does not necessarily represent the official views of the NIH or the FDA.

References

Aboaziza, E., & Eissenberg, T. (2015). Waterpipe tobacco smoking: What is the evidence that it sup-
ports nicotine/tobacco dependence? Tobacco Control, 24(Suppl 1), i44–i53. doi:10.1136/
tobaccocontrol-2014-051910

Ajzen, I. (2001). Nature and operation of attitudes. Annual Review of Psychology, 52, 27–58. doi:10.
1146/annurev.psych.52.1.27

Akl, E. A., Ward, K. D., Bteddini, D., Khaliel, R., Alexander, A. C., Lotfi, T.,…Afifi, R. A. (2015).
The allure of the waterpipe: A narrative review of factors affecting the epidemic rise in waterpipe
smoking among young persons globally. Tobacco Control, 24(Suppl 1), i13–i21. doi:10.1136/
tobaccocontrol-2014-051906

Bahelah, R., DiFranza, J. R., Fouad, F. M., Ward, K. D., Eissenberg, T., & Maziak, W. (2016). Early
symptoms of nicotine dependence among adolescent waterpipe smokers. Tobacco Control, 25
(e2), e127–e134. doi:10.1136/tobaccocontrol-2015-052809

Brown, T. A. (2015). Confirmatory factor analysis for applied research (2nd ed.). New York:
Guilford Press.

Castaneda, G., Barnett, T. E., Soule, E. K., & Young, M. E. (2016). Hookah smoking behavior initiation
in the context of millennials. Public Health, 137, 124–130. doi:10.1016/j.puhe.2016.02.013

El-Zaatari, Z. M., Chami, H. A., & Zaatari, G. S. (2015). Health effects associated with waterpipe
smoking. Tobacco Control, 24(Suppl 1), i31–i43. doi:10.1136/tobaccocontrol-2014-051908

Fishbein, M., & Ajzen, I. (2010). Predicting and changing behavior: The Reasoned action approach.
New York, NY: Psychology Press. ISBN-13: 978-1138995215.

Geiser, C. (2013). Data analysis with Mplus. New York: Guilford Press.
Hair, E., Rath, J. M., Pitzer, L., Emelle, B., Ganz, O., Halenar, M. J.,…Vallone, D. (2017).

Trajectories of hookah use: Harm perceptions from youth to young adulthood. American
Journal of Health Behavior, 41(3), 240–247. doi:10.5993/AJHB.41.3.3

Hohman, Z. P., Crano, W. D., & Niedbala, E. M. (2016). Attitude ambivalence, social norms, and
behavioral intentions: Developing effective antitobacco persuasive communications. Psychology
of Addictive Behaviors, 30(2), 209–219. doi:10.1037/adb0000126

Hu, L., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis:
Conventional criteria versus new alternatives. Structural Equation Modeling: A
Multidisciplinary Journal, 6, 1–55.

Hu, S. S., Neff, L., Agaku, I. T., Cox, S., Day, H. R., Holder-Hayes, E., & King, B. A. (2016). Tobacco
product use among adults - United States, 2013-2014.MMWR. Morbidity and Mortality Weekly
Report, 65(27), 685–691. doi:10.15585/mmwr.mm6527a1.

Jeong, M., Zhang, D., Morgan, J. C., Ross, J. C., Osman, A., Boynton, M. H.,… Brewer, N. T. (2018).
Similarities and differences in tobacco control research findings from convenience and prob-
ability samples. Annals of Behavioral Medicine. doi:10.1093/abm/kay059

Kasza, K. A., Ambrose, B. K., Conway, K. P., Borek, N., Taylor, K., Goniewicz, M. L.,…Hyland, A.
J. (2017). Tobacco-product use by adults and youths in the United States in 2013 and 2014. New
England Journal of Medicine, 376(4), 342–353. doi:10.1056/NEJMsa1607538

Kowitt, S. D., Sheeran, P., Jarman, K. L., Ranney, L. M., Schmidt, A. M., Noar, S. M.,…Goldstein,
A. O. (2019). Cigarette constituent health communications for smokers: Impact of chemical,
imagery, and source. Nicotine & Tobacco Research: Official Journal of the Society for Research
on Nicotine and Tobacco, 21(6), 841–845. doi:10.1093/ntr/ntx226

Kraemer, J. D., Strasser, A. A., Lindblom, E. N., Niaura, R. S., & Mays, D. (2017). Crowdsourced
data collection for public health: A comparison with nationally representative, population
tobacco use data. Preventive Medicine, 102, 93–99. doi:S0091-7435(17)30252-9.

Lipkus, I. M., Eissenberg, T., Schwartz-Bloom, R. D., Prokhorov, A. V., & Levy, J. (2011). Affecting
perceptions of harm and addiction among college waterpipe tobacco smokers. Nicotine &

HEALTH PSYCHOLOGY AND BEHAVIORAL MEDICINE 107

https://doi.org/10.1136/tobaccocontrol-2014-051910
https://doi.org/10.1136/tobaccocontrol-2014-051910
https://doi.org/10.1146/annurev.psych.52.1.27
https://doi.org/10.1146/annurev.psych.52.1.27
https://doi.org/10.1136/tobaccocontrol-2014-051906
https://doi.org/10.1136/tobaccocontrol-2014-051906
https://doi.org/10.1136/tobaccocontrol-2015-052809
https://doi.org/10.1016/j.puhe.2016.02.013
https://doi.org/10.1136/tobaccocontrol-2014-051908
https://doi.org/10.5993/AJHB.41.3.3
https://doi.org/10.1037/adb0000126
https://doi.org/10.15585/mmwr.mm6527a1
https://doi.org/10.1093/abm/kay059
https://doi.org/10.1056/NEJMsa1607538
https://doi.org/10.1093/ntr/ntx226
https://doi.org/S0091-7435(17)30252-9


Tobacco Research: Official Journal of the Society for Research on Nicotine and Tobacco, 13(7),
599–610. doi:10.1093/ntr/ntr049

Lipkus, I. M., Green, J. D., Feaganes, J. R., & Sedikides, C. (2001). The relationship between attitu-
dinal ambivalence and desire to quit smoking among college smokers. Journal of Applied Social
Psychology. doi:10.1111/j.1559-1816.2001.tb02485.x

Lipkus, I. M., & Mays, D. (2018). Comparing harm beliefs and risk perceptions among young adult
waterpipe tobacco smokers and nonsmokers: Implications for cessation and prevention.
Addictive Behaviors Reports, 7, 103–110. doi:10.1016/j.abrep.2018.03.003

Lipkus, I. M., Mays, D., & Tercyak, K. (2017). Characterizing young adults’ susceptibility to water-
pipe tobacco use and their reactions to messages about product harms and addictiveness.
Nicotine & Tobacco Research: Official Journal of the Society for Research on Nicotine and
Tobacco, 19(10), 1216–1223.

Lipkus, I. M., & Noonan, D. (2017). Association between felt ambivalence and the desire to quit
waterpipe use among college students. Journal of Health Psychology, 22(14), 1780–1788.
doi:10.1177/1359105316636948

Lopez, A. A., Eissenberg, T., Jaafar, M., & Afifi, R. (2017). Now is the time to advocate for interven-
tions designed specifically to prevent and control waterpipe tobacco smoking. Addictive
Behaviors, 66, 41–47. doi:S0306-4603(16)30388-4.

Mays, D., Arrazola, R. A., Tworek, C., Rolle, I. V., Neff, L. J., & Portnoy, D. B. (2016a). Openness to
using non-cigarette tobacco products among U.S. Young adults. American Journal of Preventive
Medicine, 50(4), 528–534. doi:S0749-3797(15)00489-4.

Mays, D., Tercyak, K. P., & Lipkus, I. M. (2016b). The effects of brief waterpipe tobacco use harm
and addiction education messages among young adult waterpipe tobacco users. Nicotine &
Tobacco Research: Official Journal of the Society for Research on Nicotine and Tobacco, 18(5),
777–784. doi:10.1093/ntr/ntv223. PMID: 26438650.

McEachan, R., Taylor, N., Harrison, R., Lawton, R., Gardner, P., & Conner, M. (2016). Meta-analy-
sis of the Reasoned action approach (RAA) to understanding health behaviors. Annals of
Behavioral Medicine, 50(4), 592–612. doi:10.1007/s12160-016-9798-4

Mermelstein, R. J. (2014). Adapting to a changing tobacco landscape: Research implications for
understanding and reducing youth tobacco use. American Journal of Preventive Medicine, 47
(2S1), S87.

Montazeri, Z., Nyiraneza, C., El-Katerji, H., & Little, J. (2017). Waterpipe smoking and cancer:
Systematic review and meta-analysis. Tobacco Control, 26(1), 92–97. doi:10.1136/
tobaccocontrol-2015-052758

Pearson, J. L., Richardson, A., Feirman, S. P., Villanti, A. C., Cantrell, J., Cohn, A.,… Kirchner, T. R.
(2016). American spirit pack descriptors and perceptions of harm: A crowdsourced comparison
of modified packs. Nicotine & Tobacco Research: Official Journal of the Society for Research on
Nicotine and Tobacco, 18(8), 1749–1756. doi:10.1093/ntr/ntw097

Primack, B. A., Freedman-Doan, P., Sidani, J. E., Rosen, D., Shensa, A., James, A. E., & Wallace, J.
(2015). Sustained waterpipe tobacco smoking and trends over time. American Journal of
Preventive Medicine, 49(6), 859–867. doi:10.1016/j.amepre.2015.06.030

Roberts, M. E., Klein, E. G., Berman, M. L., Berhane, B., & Ferketich, A. K. (2017). Young adult
perceptions surrounding hookah use. Health Behavior and Policy Review, 4(6), 593–600.
doi:10.14485/HBPR.4.6.9

Robinson, J. N., Wang, B., Jackson, K. J., Donaldson, E. A., & Ryant, C. A. (2018). Characteristics of
hookah tobacco smoking sessions and correlates of use frequency among US adults: Findings
from wave 1 of the population Assessment of tobacco and health (PATH) study. Nicotine &
Tobacco Research, 20, 731–740. doi:10.1093/ntr/ntx060

Seidenberg, A. B., Jo, C. L., & Ribisl, K. M. (2018). Knowledge and awareness of added sugar in ciga-
rettes. Nicotine & Tobacco Research: Official Journal of the Society for Research on Nicotine and
Tobacco. doi:10.1111/j.1559-1816.2001.tb02485.x

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

108 D. MAYS ET AL.

https://doi.org/10.1093/ntr/ntr049
https://doi.org/10.1111/j.1559-1816.2001.tb02485.x
https://doi.org/10.1016/j.abrep.2018.03.003
https://doi.org/10.1177/1359105316636948
https://doi.org/S0306-4603(16)30388-4
https://doi.org/S0749-3797(15)00489-4
https://doi.org/10.1093/ntr/ntv223
https://doi.org/10.1007/s12160-016-9798-4
https://doi.org/10.1136/tobaccocontrol-2015-052758
https://doi.org/10.1136/tobaccocontrol-2015-052758
https://doi.org/10.1093/ntr/ntw097
https://doi.org/10.1016/j.amepre.2015.06.030
https://doi.org/10.14485/HBPR.4.6.9
https://doi.org/10.1093/ntr/ntx060
https://doi.org/10.1111/j.1559-1816.2001.tb02485.x
https://doi.org/10.1037/a0033065


Shepardson, R. L., & Hustad, J. T. (2016). Hookah tobacco smoking during the transition to college:
Prevalence of other substance use and predictors of initiation. Nicotine & Tobacco Research:
Official Journal of the Society for Research on Nicotine and Tobacco, 18(5), 763–769. doi:10.
1093/ntr/ntv170

Shihadeh, A., Schubert, J., Klaiany, J., El Sabban, M., Luch, A., & Saliba, N. A. (2015). Toxicant
content, physical properties and biological activity of waterpipe tobacco smoke and its
tobacco-free alternatives. Tobacco Control, 24(Suppl 1), i22–i30. doi:10.1136/tobaccocontrol-
2014-051907

Sidani, J. E., Shensa, A., Shiffman, S., Switzer, G. E., & Primack, B. A. (2016). Behavioral associations
with waterpipe tobacco smoking dependence among US young adults. Addiction (Abingdon,
England), 111(2), 351–359. doi:10.1111/add.13163

Slovic, P., Finucane, M. L., Peters, E., & MacGregor, D. G. (2004). Risk as analysis and risk as feel-
ings: Some thoughts about affect, reason, risk, and rationality. Risk Analysis, 24(2), 311–322.
doi:10.1111/j.0272-4332.2004.00433.x

Villanti, A. C., Niaura, R. S., Abrams, D. B., & Mermelstein, R. (2019). Preventing smoking pro-
gression in young adults: The concept of prevescalation. Prevention Science, 20(3), 377–384.
doi:10.1007/s11121-018-0880-y

Williams, J., & Mackinnon, D. P. (2008). Resampling and distribution of the product methods for
testing indirect effects in complex models. Structural Equation Modeling: A Multidisciplinary
Journal, 15(1), 23–51. doi:10.1080/10705510701758166

Zhao, X., & Cai, X. (2008). The role of ambivalence in college nonsmokers’ information seeking and
information processing. Communication Research, 35(3), 298–318. doi:10.1177%
2F0093650208315959.

HEALTH PSYCHOLOGY AND BEHAVIORAL MEDICINE 109

https://doi.org/10.1093/ntr/ntv170
https://doi.org/10.1093/ntr/ntv170
https://doi.org/10.1136/tobaccocontrol-2014-051907
https://doi.org/10.1136/tobaccocontrol-2014-051907
https://doi.org/10.1111/add.13163
https://doi.org/10.1111/j.0272-4332.2004.00433.x
https://doi.org/10.1007/s11121-018-0880-y
https://doi.org/10.1080/10705510701758166
https://doi.org/10.1177%2F0093650208315959
https://doi.org/10.1177%2F0093650208315959

	Abstract
	Introduction
	Methods
	Setting
	Participants
	Study design
	Measures
	Statistical methods

	Results
	Participants
	Correlations among outcome variables
	Message effects
	Mediation analyses

	Discussion
	Disclosure statement
	Ethics statement
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


