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Abstract

Introduction—Understanding factors that influence non-cigarette tobacco use is important given
these products’ prevalence and health risks. The goal of this study was to test the hypothesis that
personality traits related to affect regulation would be associated with greater frequency of other
tobacco product (OTP) use in a sample of young adult non-daily smokers.

Methods—~Participants (n=518, 51% male) aged 18-24 were non-daily cigarette smokers
recruited from the community for a longitudinal study of tobacco use. Personality characteristics
(impulsivity, anhedonia, and negative affectivity) were measured at baseline, and participants
reported recent tobacco use at baseline and 3, 6, and 9 months later. Assessments were conducted
online or via mobile phone.

Results—Across the 4 assessments, 33-52% of participants reported recent OTP use, with
frequency of use decreasing over time. Longitudinal negative binomial regression models
indicated that greater sensation seeking and lack of premeditation were associated with more
frequent OTP use (p5<.05). These effects were consistent over time.

Conclusions—Findings suggest that young adult non-daily cigarette smokers with greater
propensity for immediately rewarding behaviors may use OTPs more frequently. Young, non-daily
cigarette smokers with high levels of sensation seeking and/or lack of premeditation may be at
increased risk for harms related to OTP use and may benefit from prevention and cessation
strategies that specifically address affect.

Keywords
tobacco; young adult; personality; affect regulation

CORRESPONDING AUTHOR: Kristin Brikmanis, Suite B109, 8950 Villa La Jolla Drive, San Diego, CA 92037, Tel: 858-822-1519,
kbrikmanis@ucsd.edu.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

Contributors: Neal Doran designed the study and assisted with statistical analysis and manuscript preparation. Kristin Brikmanis
conducted statistical analyses and led the preparation of the manuscript. Angela Petersen assisted with manuscript preparation.

Conflict of Interest: The authors have no conflicts of interest to report.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Brikmanis et al.

Page 2

Non-cigarette tobacco or nicotine product (other tobacco products; OTPS) use is increasing
and is most pervasive among younger cigarette smokers (Y. Lee et al., 2014, 2015). In 2012,
70% of youth and 62% of young adult cigarette smokers reported using OTPs in addition to
cigarettes, compared with 6% and 10% of non-smoking youth and adults, respectively (Y.
Lee et al., 2014, 2015). OTPs most commonly include but are not limited to e-cigarettes,
hookah, cigars, and smokeless tobacco. These products each have associated health risks,
including cancer, cardiovascular diseases, and respiratory issues (Baker et al., 2000;
Critchley & Unal, 2003; Ferrence & Stephens, 2000; Maziak, 2013; Vardavas et al., 2012).
Among cigarette smokers, another concern is that OTPs may exacerbate cigarette-related
health risks (Centers for Disease Control and Prevention, 2010) by promoting cigarette
progression (Doran et al., 2017; Doran et al., 2015) and nicotine dependence (Timberlake,
2005, 2009). While younger cigarette smokers may be vulnerable to OTP use and its effects,
little is known about the characteristics of multiple tobacco product users.

One possible motive for OTP use is affect regulation (Doran & Brikmanis, 2016; H.-Y. Lee
etal., 2017; Pokhrel et al., 2014; Wong et al., 2016). Affect regulation refers to the process
by which people attempt to alter their emotional states (Larsen & Prizmic, 2004). Affect
regulation expectancies and motives have been associated with specific OTPs (Doran &
Brikmanis, 2016; Pokhrel et al., 2014; Wong et al., 2016). These studies suggest young
adults use OTPs at least partly for affect modulation. Thus, they may be at an increased risk
for progressive tobacco use as cigarette-specific studies have found that affect regulation
beliefs contribute to progressive consumption (Kassel et al., 2007; Weinstein &
Mermelstein, 2013; Wetter et al., 2004). Given this, it may be beneficial to examine
associations between OTP use and traits related to affect regulation.

Impulsivity, anhedonia, and negative affectivity are affect regulation-related traits that have
been positively associated with cigarette behaviors and expectancies (Bloom et al., 2014;
Johnson et al., 2008; Kassel et al., 2003; Leventhal & Zvolensky, 2015). Individuals with
these characteristics may expect that nicotine increases positive affect and reduces negative
affect, making them more prone to using cigarettes. There is evidence that individuals with
these traits find nicotine disproportionately reinforcing (Cook et al., 2007; Doran et al.,
2006). Because of these expectancies, individuals with high levels of personality traits
related to affect regulation may be similarly vulnerable to using nicotine from any source
including OTPs.

Impulsivity is conceptualized as a multidimensional construct consisting of five factors: lack
of premeditation, lack of perseverance, sensation seeking, and positive and negative urgency,
or the tendency to act impulsively during positive and negative affective states (Cyders et al.,
2007; Whiteside & Lynam, 2001). Impulsive individuals are prone to engaging in
immediately rewarding behaviors (e.g., nicotine intake) regardless of potential long-term
consequences (Bloom et al., 2014) and appear to smoke cigarettes for positive and negative
reinforcement (Doran et al., 2007). Impulsivity has been linked to e-cigarette, hookah, and
cigar use (Doran & Trim, 2015; Enofe et al., 2014, Fielder et al., 2012; Leventhal et al.,
2016; Sterling et al., 2013). Specifically, sensation seeking and positive urgency were
associated with the likelihood of recent OTP use (Doran & Trim, 2015). Another study
found that positive and negative urgency were highest among dual cigarette and e-cigarette
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users, followed by e-cigarette only users, and then non-users (Leventhal et al., 2016).
Therefore, individuals high in sensation seeking and urgency may be particularly prone to
OTP use. Most previous studies have either focused on one component of impulsivity or
used composite impulsivity scores. Because the components of impulsivity are related but
distinct constructs with different underlying causes that interact to influence behavior
(Lejuez et al., 2005), the present study sought to evaluate the prospective relations between
the five factors and OTP use.

Another possible OTP risk factor is anhedonia, or reduced capacity to feel pleasure in
response to rewards (Gard et al., 2006). Those with high levels of anhedonia may be more
likely to engage in behaviors, like cigarette use, to compensate for deficiencies in positive
affect (Leventhal & Zvolensky, 2015). Anhedonia has been associated with cigarette
initiation and progression and nicotine dependence (Leventhal & Zvolensky, 2015). Little
research has examined the relationship between anhedonia and OTP use. In one study,
anhedonia was highest among dual cigarette and e-cigarette users, moderate among single-
product users, and lowest among non-users (Leventhal et al., 2016). While few OTP studies
have focused on anhedonia alone, hookah and cigar use has been associated with scores on a
two item measure assessing frequency of depressed mood and anhedonia (Berg et al., 2011;
Sterling et al., 2013). These initial studies suggest that those high in anhedonia may be
vulnerable to OTP use.

A third trait that may impact OTP use is negative affectivity, the tendency to experience
negative affective states. Rather than using substances to increase positive affect, such
individuals may use to ameliorate negative affect (Myers et al., 2003). To our knowledge, no
previous studies have examined the association between negative affectivity and OTP use.
Literature has linked negative affectivity and neuroticism, a related construct, to cigarette use
(Kassel et al., 2003; Malouff et al., 2006; Munafo et al., 2007). Those high in negative
affectivity may also be disproportionately prone to OTP use to alleviate negative moods.

The purpose of the present secondary analysis was to examine personality traits related to
affect regulation as prospective predictors of OTP use in a sample of young adult non-daily
cigarette smokers. To the extent that individuals with affect regulation-related traits use
nicotine to manage affect, they are likely at greater risk for OTP use. We hypothesized that
higher levels of the sensation seeking and positive and negative urgency facets of
impulsivity; anhedonia; and negative affectivity would be associated with greater OTP
frequency. We also predicted that OTP frequency would escalate more quickly over time
among individuals higher in these traits. Finally, we explored whether the effects of
impulsivity, anhedonia, and negative affectivity differed among the most common individual
OTPs (i.e. e-cigarettes, hookah, and cigars).

Materials and Methods

Participants

Participants (7= 518; 51% male) were young adults (18-24 years old; M=20.5, SD=1.8) in a
longitudinal study of tobacco. The sample was 48.8% non-Hispanic White, 15.8% Asian
American, 26% Hispanic/Latino, and 9.3% from other or multiple racial/ethnic
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backgrounds. Eligibility criteria included smoking cigarettes monthly or more for at least the
past six months, never smoking cigarettes daily for one month or more, and California
residency. Because all assessments were completed online, consistent internet access was
required.

Participants were recruited primarily via online advertisements. After online eligibility
screening, interested candidates provided informed consent and completed the baseline
assessment. At the 3, 6 and 9 month follow-ups, participants completed brief daily
assessments for 9 consecutive days. Incentives included a $25 gift card for completion of
baseline assessment and up to $40 for each of the three quarterly assessments. All
procedures were approved by the University of California, San Diego Institutional Review
Board. Data were collected March 2015-December 2016.

Demographic characteristics—Demographic characteristics assessed included age, sex,
race/ethnicity and current student status. Race was collapsed into four categories: non-
Hispanic White (n=253), Asian American (n=82), Hispanic or Latino (n=135), and other or
multiple backgrounds (n=48). Student status was collapsed into full time students (60%)
versus others (40%).

Cigarette and OTP use—Cigarette and OTP use were measured at baseline, and 3, 6, and
9 months later. OTPs included e-cigarettes, hookah, cigars, smokeless tobacco (SLT), and
snus. At baseline, participants reported whether they used cigarettes and OTPs on each of
the past 14 days using the Timeline Followback (Sobell & Sobell, 1992, 1996), which has
strong validity and reliability with nondaily smokers (Harris et al., 2009). At 3, 6, and 9
months, participants completed daily assessments and reported whether they had used OTPs
and cigarettes during the previous day. Assessments were completed on 9 consecutive days,
always starting on a Saturday. Overall, participants completed 84.9% of assessments. The
majority (51-55%) of participants completed all 9 days across timepoints. Studies have
shown that self-reported smoking frequency is significantly correlated with tobacco
biomarkers such as cotinine (Gass et al., 2016; Shiffman et al., 1994).

Raw data were collapsed to create variables reflecting frequency of cigarette (cigarette
aays), e-cigarette (e-cigarette days), hookah (f1ookah days), cigar (cigar days), SLT (SLT
aays), and snus use (snus adays) at each timepoint: baseline, 3 months, 6 months, and 9
months. Overall OTP use (OTP days)was calculated by totaling the days on which any OTP
was used at each timepoint. Using =2 products on the same day counted as one O7P day. To
account for differences in frequency related to number of assessment days, we created a
time-varying variable (assessment days) measuring the number of days on which use was
assessed at each timepoint.

Impulsivity—Impulsivity was assessed with the short form of the UPPS-P Impulsive
Behavior Scale (SUPPS-P), a 20-item scale measuring impulsivity across multiple
dimensions (Cyders et al., 2014). The SUPPS-P demonstrates good reliability and validity in
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subscales measuring sensation seeking, lack of premeditation and perseverance, and positive
and negative urgency (Cyders et al., 2014).

Anhedonia—Anhedonia was measured with the 14-item Snaith-Hamilton Pleasure Scale
(SHAPS; Snaith et al., 1995) (Snaith et al., 1995) (Snaith et al., 1995) (Snaith et al., 1995).
The SHAPS has strong internal consistency and validity with young adults, measuring
decreased responsiveness to positive events (Leventhal et al., 2006).

Negative affectivity—Negative affectivity was measured using the 30-item Negative
Emotionality scale (NEM-30; Waller et al., 1996) (Waller et al., 1996) (Waller et al., 1996)
(Waller, Tellegen, McDonald, & Lykken, 1996). The NEM-30 has demonstrated acceptable
internal consistency and construct validity with young adults (Lilienfeld & Hess, 2001).

Analytic plan

Results

Preliminary bivariate tests were used to assess relations between demographic, predictor,
and outcome variables. Variables associated with the personality predictors and OTP
outcomes were included as covariates. The number of days completed at each timepoint was
also included as a covariate in all analyses because the number of OTP use days was
expected to vary as a function of the number of days assessed. Hypothesis tests were
performed by fitting longitudinal models of the associations of personality predictors with
each time-varying outcome (overall OTP, e-cigarette, hookah and cigar days). All predictors
(lack of perseverance, lack of premeditation, sensation seeking negative urgency, positive
urgency, anhedonia, and negative affectivity) were entered in each model. Comparisons to
alternative choices (e.g., multi-level or Poisson models) indicated the negative binomial
distribution fit better because the outcome variables were over-dispersed. Models initially
included terms for each time x personality predictor (e.g., time x anhedonia). Interaction
terms were removed when not significant. Missing data were not imputed. Analyses were
conducted using the xtnbreg module in Stata 14.0 (StataCorp LP, College Station, TX), with
a=.05.

Missing data

Seventy-one (12%) participants dropped out after the baseline assessment and were excluded
from further analyses. Those who dropped out did not differ in age, race/ethnicity, sex,
student status, or frequency of cigarette use from rest of the sample. Because those who
dropped out used OTPs more frequently at baseline (£2.10, p=0.04), we ran separate
negative binomial models for each personality predictor to test the associations of
enrollment status and personality on OTP frequency at baseline. None of the enrollment x
personality interactions were significant, suggesting that dropout was not related to these
traits. Among the 518 participants included in subsequent analyses, the proportions of
missing tobacco use data at baseline, 3 months, 6 months, and 9 months were 0%, 2%, 12%,
and 16%.
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Preliminary analyses

Demographic and clinical characteristics are shown in Table 1. OTP use declined over time,
from 52% of participants reporting recent use at baseline to 33% at 9 months. Bivariate
analyses indicated that OTP use was more frequent among men and more frequent cigarette
users (ps<.05). Full-time students used smokeless tobacco more frequently, while those who
were not used e-cigarettes more frequently (0s<.05). Women reported greater negative
affectivity, negative urgency, and lack of premeditation, and lower sensation seeking (ps<.
05). White participants reported greater lack of premeditation compared to Hispanic or
Latino participants and greater lack of perseverance compared to participants from other and
multi-racial backgrounds (ps<.05). Consequently, sex, race/ethnicity, student status, and
cigarette days were included as covariates in subsequent hypothesis tests.

OTP frequency

The negative binomial model is shown in Table 2. OTP use was more frequent among men
[p<.001, Incidence Rate Ratio (IRR)=1.95 (95% confidence interval 1.54, 2.45)] and more
frequent cigarette smokers [p<.001, IRR=1.05 (1.03, 1.08)]. OTP frequency decreased over
time [p<.001, IRR=0.84 (0.78, 0.91)].

Anhedonia, negative affectivity, perseverance, and negative and positive urgency were non-
significant in the model. Sensation seeking [p=.037, IRR=1.04 (1.00, 1.08)] and lack of
premeditation [p=.018, IRR=1.07 (1.01, 1.13)] were positively associated with OTP
frequency, indicating that participants high in these traits tended to use OTPs more often. For
each one standard deviation increase in sensation seeking and lack of premeditation, the
number of OTP use days increased 12% and 20%, respectively. None of the predictor x time
interactions were significant, indicating that the strength of the effects of impulsivity and
anhedonia did not change over time.

E-cigarette frequency

The models of individual products are summarized in Table 3. Because the models were
identical in terms of the covariates and predictors that were included and these variables had
similar effects across products, the table only includes significant personality effects. E-
cigarette use was more frequent among men p=.001, IRR=1.65 (1.21, 2.25)] and more
frequent cigarette smokers [p=.001, IRR=1.05 (1.02, 1.08)]. Lack of premeditation [p=.024,
IRR=1.09 (1.01, 1.17)] was the only trait that significantly predicted e-cigarette frequency.
Each one standard deviation increase in lack of premeditation predicted a 26% increase in
the number of e-cigarette days. None of the predictor x time interactions were significant.

Hookah frequency

Men [p<.001, IRR=1.55 (1.15, 2.09] and more frequent cigarette smokers [p<.001,
IRR=1.08 (1.05, 1.12)] used hookah more frequently. Frequency of hookah use decreased
over time [p<.001, IRR=0.77 (0.69, 0.87)]. Perseverance, sensation seeking, and negative
and positive urgency were not significant predictors of hookah frequency. Lack of
premeditation [p=.001, IRR=1.12 (1.05, 1.21)] and anhedonia [p<.001, IRR=1.04 (1.02,
1.06)] predicted hookah frequency. For each one standard deviation increase in lack of
premeditation and anhedonia, the number of hookah days increased 15% and 29%,
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respectively. Negative affectivity was negatively associated with hookah use [p=.003,
IRR=0.96 (0.94, 0.99)]. A one standard deviation increase in negative affectivity predicted a
24% decrease in the number of hookah days. The predictor x time interactions were
nonsignificant.

Cigar frequency

Men [p<.001, IRR=3.32 (2.14, 5.13)] and those who smoked cigarettes more frequently [o=.
002, IRR=1.09 (1.03, 1.15)] used cigars more frequently. Cigar use frequency significantly
decreased over time [p=.005, IRR=0.76 (0.63, 0.92)]. Positive urgency [p=.045, IRR=1.09
(1.00, 1.04)] was the only trait that significantly predicted cigar frequency. Each one
standard deviation increase in positive urgency predicted a 25% increase in the number of
cigar days. None of the predictor x time interactions were significant.

Discussion

The present study tested the hypothesis that personality characteristics associated with affect
regulation would predict greater frequency of total OTP use in a sample of young adult non-
daily cigarette smokers. As expected, those who reported greater sensation seeking reported
more frequent OTP use. Lack of premeditation was a significant predictor of OTP frequency,
while positive and negative urgency, anhedonia and negative affectivity were not. We also
explored whether these traits differed in their associations with individual OTPs. As with
OTP frequency, lack of premeditation was a significant predictor of e-cigarette and hookah
frequency. However, sensation seeking was not associated with e-cigarette, hookah, or cigar
use. Furthermore, anhedonia and negative affectivity predicted hookah. Those with greater
anhedonia used hookah more frequently, while those with greater negative affectivity used
hookah less frequently. Finally, cigar frequency was positively associated with positive
urgency. Effects were consistent over 9 months.

These findings suggest that individuals with certain characteristics that increase propensity
for immediately rewarding behaviors may use OTPs more frequently. The positive
association between OTP frequency and lack of premeditation is consistent with studies
examining cigarette frequency (Miller et al., 2003). Individuals who lack premeditation tend
to be enticed by immediate rewards and act without considering consequences. They may
use OTPs more frequently because they are attracted to the immediate positive effects of
nicotine and are less sensitive to consequences. Prevention and cessation strategies
highlighting health risks, including product warning labels, mass-media campaigns, and
health care providers’ advice, could be less effective for this group.

Individuals high in sensation seeking are drawn to novel reinforcers and willing to take risks
to obtain rewards (Wagner, 2001; Zuckerman, 2005). Previous research has found an
association between sensation seeking and OTP use (Doran & Trim, 2015; Enofe et al.,
2014). Interestingly, sensation seeking predicted overall OTP frequency but was not related
to frequency of any individual OTP. This indicates that those with higher levels of sensation
seeking used OTPs more often but were not more likely to use a particular OTP. One
possibility is that the risk of sensation seeking on OTP use is honspecific. Another potential
explanation is that individuals high in sensation seeking are more likely to use multiple
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OTPs. This finding demonstrates the value of examining OTPs collectively. Evidence
suggests that mass media campaigns targeting sensation seeking with messages designed to
elicit greater affective and arousal responses are effective in reaching future smokers and
reducing smoking (Palmgreen & Donohew, 2010; Sargent et al., 2010). Therefore, these
types of campaigns would likely be effective in reducing general nicotine and tobacco use
among this high-risk group as well.

Many of the personality characteristics were not significant predictors of OTP frequency.
The lack of association between OTP frequency and negative urgency suggest that users may
not be drawn to using OTPs when experiencing negative affective states. Perseverance also
did not impact OTP use. While anhedonia, negative affectivity, and positive urgency were
not associated with overall OTP frequency, they did predict frequency of individual product
use. This suggests that the effects of these personality characteristics may be specific to each
product. Future studies should explore whether these effects are a function of factors (e.qg.,
perceptions and expectancies) associated with the individual products.

Findings indicate that impulsivity, anhedonia, and negative affectivity were differentially
related to e-cigarette, hookah, and cigar use. As with overall OTP frequency, lack of
premeditation was a significant predictor of e-cigarette and hookah use frequency. It may be
that the accessibility of e-cigarettes allows them to be used as frequently as desired without
requiring planning. For hookah, one possibility is that social acceptance and influence may
encourage participation in this immediately rewarding behavior without considering
consequences. Two personality predictors were specific to hookah frequency: anhedonia and
negative affectivity. Those with high levels of anhedonia may seek rewards in order to offset
deficits in their ability to experience positive affect. Therefore, they may be drawn to hookah
more frequently than either e-cigarettes or cigars because hookah use tends to be more social
and possibly more rewarding for some individuals. Contrary to expectation, negative
affectivity was negatively associated with hookah frequency. While most studies have found
positive associations between negative affectivity and substance use, at least one other study
has reported the inverse (Gunnarsson et al., 2008). Because hookah use typically occurs in a
group setting (Braun et al., 2012; Heinz et al., 2013), one possibility is that this effect may
be more specific to context than product; the socializing that often accompanies hookah use
could deter high negative affectivity individuals as negative affectivity is strongly correlated
with social anxiety (Myers et al., 2003). Finally, positive urgency was positively associated
with cigar frequency, suggesting that those high in positive urgency use cigars to enhance
already positive states. Additional research is needed to better understand these product-
specific relations.

Limitations of this study should be considered when interpreting the results. The sample
consisted of young adult non-daily cigarette smokers who reside in California; thus, findings
may not be generalizable to all OTP users, including those who differ in age group, cigarette
smoking status, and location. Additionally, those who dropped out of the study reported
more frequent OTP use at baseline, potentially altering the impact of the personality
characteristics on OTP frequency. Nicotine dependence and nicotine content of OTPs used
were not assessed. Finally, 95% of participants reported lifetime OTP use prior to study
enrollment, and the personality predictors were only measured at baseline. While our
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interpretation was that individuals with greater impulsivity are prone to frequent OTP use, it
may be that more frequent OTP use leads to increased impulsivity or that the relationship is
bi-directional.

Findings suggest that young adult non-daily cigarette smokers with personality traits that
increase propensity for immediately rewarding behaviors are prone to more frequent OTP
use. Lack of premeditation and sensation seeking prospectively predicted frequency of OTP
use over 9 months. Individuals with these traits may benefit from prevention and cessation
strategies that specifically address affect. Data also indicate that affect regulation-related
traits may differ in their associations with e-cigarette, hookah, and cigar use. Findings
suggest value in examining use of OTPs both collectively and individually.
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Highlights
. Young adults with traits related to affect regulation may use OTPs more
frequently
. Those who reported greater sensation seeking reported more frequent OTP
use
. Greater lack of premeditation was associated with more frequent OTP use
. It may be useful to examine use of OTPs both collectively and individually.
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Table 1

Demographic and clinical characteristics.

Variable Proportion or Mean (SD)
N 518

Age 20.5 (1.8)
Sex, % male 50.6%
Race/ethnicity, % Caucasian 48.8%
Student status, % full time student 60.0%
Cigarette smoking days in past 2 weeks, baseline 5.5 (4.0)
OTP days in past 2 weeks, baseline 2.7(4.2)
E-cigarette days in past 2 weeks, baseline 1.6 (3.4)
Hookah days in past 2 weeks, baseline 1.0(2.4)
Cigar days in past 2 weeks, baseline 0.2 (0.9)
Lack of perseverance 8.0 (2.9)
Lack of premeditation 7.7 (2.9)
Sensation Seeking 11.4(3.1)
Negative urgency 10.0 (2.9)
Positive urgency 8.7 (2.8)
Anhedonia 224 (7.2)
Negative affectivity 10.7 (6.0)
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Sensation seeking and lack of premeditation predict frequency of OTP use over time.

Table 2

Predictor Coefficient  Standard Error  IRR (95% ci)

Sex 0.67 0.12 1.95 (1.54, 2.45)
Race -0.05 0.05 0.95 (0.86, 1.05)
Student status 0.02 0.12 1.02 (0.81, 1.28)
Days completed 0.02 0.01 1.02 (0.99, 1.05)
Cigarette days 0.05 0.01 1.05 (1.03, 1.08)
Time -0.17 0.04 0.84 (0.78, 0.91)
Lack of perseverance ~ -0.02 0.03 0.98 (0.93, 1.04)
Lack of premeditation  0.07 0.03 1.07 (1.01, 1.13)
Sensation Seeking 0.04 0.02 1.04 (1.00, 1.08)
Negative urgency -0.03 0.02 0.98 (0.93, 1.02)
Positive urgency 0.03 0.02 1.03 (0.99, 1.08)
Anhedonia 0.01 0.01 1.01 (1.00, 1.03)
Negative affectivity -0.01 0.01 0.99 (0.97, 1.01)
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Negative binomial model predicting individual product use over time.

Table 3

Predictor

Coefficient

Standard Error

IRR (95% ci)

Lack of premeditation

Lack of premeditation

Anhedonia

Negative affectivity

Positive urgency

E-cigarettes

0.08

0.12

0.04

-0.04

0.08

0.04

Hookah

0.04
0.01
0.01

Cigars

0.04

1.09 (1.01, 1.17)
1.12 (1.05, 1.21)
1.04 (1.02, 1.06)

0.96 (0.94, 0.99)

1.09 (1.00, 1.18)
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