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RAPID SESSION 1: PRE-CLINICAL

POD26-1
CHANGE IN FREE BASE NICOTINE DELIVERY AS FUNCTION OF 
FLAVOR AND E-CIG BATTERY POWER OUTPUT

Vinit V. Gholap, M.S.1, Leon Kosmider, PharmD, Ph.D.2, Matthew S. Halquist, Ph.D.1. 
1VCU School of Pharmacy, Richmond, VA, USA, 2Medical University of Silesia, Sos-
nowiec, Poland.

Introduction: Recent studies have shown nicotine salts, which yield protonated nicotine, 
gave higher plasma nicotine concentrations than free base (unprotonated) nicotine. 
Although the reason behind it is not well understood, it is important to classify e-liquids 
based on their free base or protonated nicotine yield in pre and post vaporization. 
Here, we report a study establishing correlation using variables of flavor and battery 
power. Methods: An aerosol generating model was developed using a syringe pump 
based vaping machine. The model was validated using CORESTA guidelines (N°81). 
Control e-liquids of five pHs (4-11), unflavored, with nicotine concentration 50mg/mL 
in PG:VG (70:30 v/v) were used for establishing a standard correlation between pre 
and post vaporization yield of free base nicotine. Using n=15 puffs at power settings 
(90W, 203°C) and 0.2Ω coil, nicotine was collected using a Cambridge filter. Impact 
of flavor and battery power on free base nicotine yield correlation was tested using 
mango flavor and two different battery power settings. Pre and post vaporization free 
base nicotine determination was carried out using a Henderson Hasselbalch method 
of the dilution approach. Results: The model passed CORESTA guidelines’ criteria 
with standard square puff profile, puff flow 18.32+0.72 mL/sec, puff duration 3.00sec 
and puff volume 55.16+0.3mL. Filter entrapment efficiency of nicotine was found to 
be 97.88+2.32%. Control e-liquids showed positive correlation (Pearson r=0.994,) 
between pre and post vaporization yield of free base nicotine. Mango flavor was found 
to deviate from the standard correlation and showed lower free base nicotine yield in 
post vaporization (94.77% pre vs 88.83+4.12% post). Higher power settings (120W, 
303°C) further decreased free base nicotine yield in post vaporization (94.77% pre vs 
80.97+4.15%, t-test, p=0.03). Conclusions: The mango flavor e-liquid was found to 
lower post vaporization free base nicotine yield. Similarly, increase in battery power 
settings found to decrease the post vaporization free base nicotine yield. Future study 
will be carried out with more flavors, nicotine salts and additional battery power settings. 
Funding Statement: The study is supported by Virginia Youth Tobacco Projects Small 
Grants Program for research funding and the Central Virginia Center on Drug Abuse 
Research (5P30DA033934-05).

FUNDING: Federal; Nonprofit grant funding entity

POD26-2
ALPHA CONOTOXIN MII-SENSITIVE NICOTINIC ACETYLCHOLINE 
RECEPTORS IN THE IPN SUPPORT SOMATIC WITHDRAWAL IN 
LONG EVANS RATS

Darlene H. Brunzell, PhD1, Janee Hayles1, Leah Aclin1, Jennifer Lee1, J. Michael 
McIntosh2, Paul Whiteaker3. 1Virginia Commonwealth University, Richmond, VA, USA, 
2University of Utah, Salt Lake City, UT, USA, 3Barrow Neurological Institute, Phoenix, 
AZ, USA.

Significance: α conotoxin MII (αCTXMII)-sensitive receptors include the α6β2* and α3β2* 
nicotinic acetylcholine receptors (nAChRs; *indicates possible assembly with α4 and 
β3). The α6β2* nAChR are enriched in the mesolimbic dopamine pathway where they 
support nicotine reinforcement and reward as well as in the interpeduncular nucleus 
(IPN) where they are co-expressed with α3β2* nAChRs. The IPN has been implicated 
in regulation of nicotine withdrawal. The purpose of these studies was to locally and 
selectively antagonize αCTXMII-sensitive nAChRs within the IPN to determine their 
contributions to nicotine withdrawal behavior. Methods: Rats were tested during 
spontaneous withdrawal 24 hr following removal of implanted minipump (6 mg/kg/day 
subcutaneous nicotine or 0.9% saline vehicle over 2 weeks) or 24 hr following removal 
of Nicotine (25 µg/mL nicotine in 2% saccharin solution) or 2% saccharin alone in their 
homecages for 7+ weeks of exposure. All orally dosed rats received 1 hour/day access to 
water with overnight access to water in place of nicotine & saccharin prior to withdrawal 
measures. Under both conditions, nicotine exposed rats showed significantly greater 
somatic withdrawal than vehicle controls. Gently restrained rats received IPN infusion 
of sterile ACSF (vehicle) or 10 pmol αCTXMII in ACSF through implanted guide canula 

immediately prior to placement in a 20” x 9” x 18” open chamber for measurement of 
somatic withdrawal signs. Guide canulae were surgically implanted prior to any nicotine 
exposure. Results: Nicotine rats infused with vehicle into the IPN showed elevated 
somatic withdrawal signs independent of route of nicotine exposure, suggesting that the 
procedures and surgery did not confound observation of withdrawal measures. Local 
IPN infusion of αCTXMII significantly attenuated withdrawal as measured by a reduction 
in somatic signs compared to nicotine withdrawn rats infused with vehicle in the IPN. 
Conclusions: The observation of this novel finding using two independent models of 
nicotine withdrawal suggests that α3β2* nAChR and/or α6β2* nAChR contribute to 
this measure of nicotine dependence and may be effective targets to promote nicotine 
cessation in individuals who vape or smoke. This work was funded in part by the Virginia 
Commonwealth University School of Medicine, Massey Cancer Center and NIH grants 
DA042749 and CA016059.

FUNDING: Federal; Academic Institution

POD26-3
A ROLE FOR SECONDHAND SMOKE IN THE EPIGENETIC 
REGULATION OF HEPATIC GENES AND LIVER DISEASE 
DEVELOPMENT

Hannah Blumenfeld, Ahmad Besaratinia, Stella Tommasi. University of Southern Cal-
ifornia, Department of Preventive Medicine, Los Angeles, CA, USA.

Significance: Accumulating evidence shows that exposure to environmental pollutants, 
including secondhand smoke (SHS), contributes to the development of chronic fatty 
liver disease through generation of reactive oxygen species (ROS) and increased 
burden of oxidative stress. Imbalances in the redox state of the cells are known to cause 
alterations in the patterns of 5-hydroxymethylcytocine (5hmC), the oxidative product 
of 5-methylcytosine (5mC), and histone modifications, thus affecting the epigenetic 
reprogramming and transcriptional regulation of genes involved in lipid metabolism 
and/or oxidative stress response. Aberrant expression of these genes can induce 
hepatic steatosis and exacerbate liver injury, thus promoting progression to advanced 
forms of chronic liver disease. Methods: To investigate the impact of SHS on the liver 
epigenome, we analyzed the relative gene expression of key epigenetic regulators, 
including DNA methyltransferases (DNMTs), ten-eleven translocation (TET) proteins, 
and histone deacetylases (HDACs) in the liver of mice subchronically exposed to SHS, 
using quantitative real-time PCR. Furthermore, we quantified the global levels of over 
eighty histone marks in SHS-treated mice and controls by mass spectrometry. Induction 
of oxidative stress was also assessed using a glutathione fluorescent detection protocol. 
Results: We observed significant SHS-induced changes in the relative expression of 
Tet3, a major dioxygenase that catalyzes the oxidation of 5mC to 5hmC. Similarly, we 
detected aberrant expression of Dnmt1 and Dnmt3a, and Hdac1, in the SHS-exposed 
mice relative to controls. Dysregulation of Hdac1 is consistent with changes in acetylation 
observed at lysine residues in position K27 and K36, which is often associated with 
gene activation. Depletion of glutathione (P<0.05), a biomarker of oxidative stress 
and a primary mechanism of ROS-induced toxicity in liver cells, was also confirmed 
in SHS-exposed mice. Conclusion: Our findings show that SHS can influence key 
components of the epigenetic machinery, which are involved in hepatic gene regulation, 
thus suggesting a role for SHS in the development of chronic liver disease.

FUNDING: Federal; State

POD26-4
VAPING ASSOCIATED ALTERATIONS IN THE LUNG LIPIDOME

Arunava Ghosh, Ph.D, James E. Keating, Raymond D. Coakley, Brandie M. Ehrmann, 
Neil E. Alexis, Robert Tarran. University of North Carolina at Chapel Hill, Chapel Hill, 
NC, USA.

Rationale: E-cigarette or vaping product use-associated lung injury (EVALI) is 
characterized by diffuse pneumonia, lipid laden macrophages, shortness of breath and 
gastrointestinal symptoms. Of note, altered lipids are associated with several types of 
lung disease including chronic obstructive pulmonary disease, pneumonia and lung 
cancer. Since the underlying etiology is poorly understood, we hypothesized that lipids 
and lipid-associated surfactant proteins may be altered in e-cigarette user’s lung. 
Methods: Research bronchoscopy was performed on healthy subjects to collect 
bronchoalveolar lavage (BAL) samples from the three groups, namely non-
smokers, smokers and e-cigarette users (vapers). Lipidome composition in the 
BAL fluid samples were analysed using gas chromatography-mass spectrometry 
(GC-MS). We also measured the levels of surfactant proteins (SP) by Western 
blotting, and used Oil Red O staining to detect lipid deposition in BAL macrophages. 
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Results: BAL fluid lipidome analysis by GC-MS exhibited markedly different 
profiles amongst the three groups. Oil Red O staining of BAL macrophages 
showed that lipid deposition was increased in both smokers and vapers compared 
to the non-smokers. Among the surfactant proteins (SP) evaluated, SP-A 
and -D were decreased in both smokers and vapers. However, SP-B showed 
opposite trend and was increased in both groups compared to non-smokers. 
Conclusions:  The observat ions indicate altered l ipidome prof i le and 
sur factant  prote in levels  in  smokers and vapers compared to non-
smokers. This identification may facilitate better comprehension of EVALI 
pathophysiology and to identify biomarkers and therapeutic strategies in patients. 
Acknowledgements: Funded by NIH/FDA HL120100 and HL135642.

FUNDING: Federal

POD26-5
MATERNAL VAPING DURING PREGNANCY INCREASES 
ARTERIAL STIFFNESS IN ADOLESCENT OFFSPRING

Eiman Aboaziza, MD, Paul Chantler, PhD, I. Mark Olfert, PhD. West Virginia University, 
Morgantown, WV, USA.

Significance: Little is known about the effects of perinatal Ecig use on cardiovascular 
health of the progeny. Arterial stiffness is an index of vascular function and a predictor 
of long-term cardiovascular and other chronic disease. We hypothesized if vaping Ecigs 
during pregnancy is safe then arterial stiffness in the offspring (as measured by pulse-
wave velocity) would not be different compared to offspring without maternal vaping 
during pregnancy. Methods: Pregnant Sprague-Dawley rats were exposed to either 
nicotine-free (Ecig0) or nicotine-containing Ecig aerosol (18 mg/ml, Ecig18) or ambient 
air (control). Ecig exposed dams received either 20 puffs/day (lower dose) or 60 puffs/
day (higher dose), over a 1-hour period, 5 days/week using Joyetech eGrip OLED (with 
5-sec puffs @17.5 W). Dam exposure began on gestational day 2 and continued until 
pups were weaned (postnatal day 21). Pups were never directly exposed. Left common 
carotid arteries (LCCA) of 4-month old pups were noninvasively imaged using Vevo2100 
high frequency microultrasound (VisualSonics Inc, Toronto, ON, Canada). PWV was 
measured using the regional transit-time method (PWV=Δd/Δt). Measurements for each 
animal were repeated 3 times and averaged. Results: At the lower exposure, PWV in 
the Ecig0 and Ecig18 offspring were both significantly higher than controls (6.6 ± 2.1 
and 4.8 ± 1.3 vs. 3.2 ± 0.7 m/s, respectively, p<0.05, mean ± SD). Similarly, at the higher 
exposure, PWV in Ecig0 and Ecig18 groups were both higher than controls (7.5 ± 2.8 and 
7.5 ± 2.5 vs 3.2 ± 0.5 m/s, respectively, p<0.01). Conclusions: Maternal Ecig exposure 
(with and without nicotine) results in higher PWV than controls, indicating stiffer arteries 
and an increased risk for cardiovascular disease in adolescent pups that have never 
been directly exposed. The effect may be dose-dependent for Ecig aerosol containing 
nicotine, as Ecig18 had increases in PWV with maternal exposure at 60 puffs/day than 
to 20 puffs/day. Vaping Ecigs during pregnancy should not be considered safe and likely 
poses long-term health risks for offspring later in life.

FUNDING: Academic Institution

POD26-6
NON-TARGETED ANALYSIS OF E-CIGARETTE AEROSOLS FOR 
THE IDENTIFICATION OF POTENTIALLY TOXIC COMPOUNDS

Mina W. Tehrani, PhD, Zhuoyue Zhang, MS, Ana M. Rule, PhD, Carsten Prasse, PhD. 
Johns Hopkins University, Baltimore, MD 21205, MD, USA.

Significance: Aerosols generated from e-cigarette liquids (e-liquids) have been shown to 
contain a wide variety of compounds, some of which are known human toxicants. These 
compounds may originate from several sources, including flavorants and humectants 
in e-liquids, the device itself, and transformation processes during aerosolization. 
Most of the studies of e-liquid and aerosol composition to date have measured known 
substances selectively. However, given the prevalence of e-cigarette use, the complexity 
of e-cigarette exposure, and growing concerns about black market products and 
proprietary formulations, a non-targeted approach can provide valuable information 
about potentially toxic substances in these products that would otherwise be missed 
or remain unknown. Methods: Commercial and in-house e-cigarette aerosol samples 
were analyzed using a non-targeted high-resolution mass spectrometry approach. 
Compounds were separated by liquid chromatography and then analyzed by electrospray 
ionization mass spectrometry in both positive and negative modes. Detected chemicals 
were identified based on accurate mass and MS/MS information which was aided by the 
use of online database searches. Results: In tobacco flavored Juul e-liquids, over 300 
compounds were detected and identified using online database matching. Of these, more 

than 10% had signal intensities at least 100-fold higher than an in-house preparation of 
a polypropylene glycol (PG) and vegetable glycerol (VG) mixture. The most abundant 
compounds included flavoring agents and compounds possibly derived from benzoic 
acid, a known additive in Juul e-liquids that is used in the production of nicotine salts 
(e.g., vanillin, 4-hydroxybenzoic acid, and 4-hydroxybenzaldehyde). Conclusions: 
These results demonstrate the potential of a non-targeted approach for characterizing 
the chemical contents of e-cigarette products and predicting possible toxic effects. 
Funding information: This work was supported by grant R01ES030025-02 from the 
National Institutes of Environmental Health Sciences.

FUNDING: Federal
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RAPID SESSION 2: POLICY

POD27-1
SUPPORT FOR NICOTINE REDUCTION IN TOBACCO PRODUCTS: 
FINDINGS FROM THE 2016 AND 2018 FOUR COUNTRY SMOKING 
AND VAPING SURVEY 

Robert T. Fairman, MPH1, Yoojin Cho, MPH2, Lucy Popova, PhD1, James F. Thrasher, 
PhD2. 1GA State University, Atlanta, GA, USA, 2University of SC, Columbia, SC, USA.

Significance: Countries such as the United States, England, Canada, and Australia 
have proposed or shown interest in reducing nicotine levels in combustible cigarettes 
or e-cigarettes to little or no nicotine. Very low nicotine cigarettes (VLNC) have been 
shown to reduce nicotine dependence. The current study aims to examine support for 
nicotine reduction in cigarettes and e-cigarettes. Methods: Data were drawn from the 
2016 and 2018 ITC Four Country Smoking and Vaping survey conducted in Australia, 
Canada, England, and the United States. The analytic sample was restricted to adult 
smokers, vapers, and former smokers who reported their support for a law that limits 
nicotine levels in cigarettes (n= 12,087 in 2016) and in e-cigarettes or e-liquid (n= 24,914 
in 2016 and 2018), as well as their perceptions of the harmfulness of nicotine. In logistic 
models, support for each law was regressed on socio-demographics, country, smoking 
and vaping status, and perceived harm of nicotine, adjusting for sampling weights. 
Results: More than half of respondents supported nicotine reduction in cigarettes (US 
= 54%, England = 54%, Canada = 70%, Australia = 64%). Fewer, but still a majority of 
respondents supported nicotine reduction in e-cigarettes (US = 47%, England = 54%, 
Canada = 68%, Australia = 47%). Those who perceived nicotine as more harmful were 
more likely to support nicotine reduction in cigarettes (e.g., AOR=4.3 for extremely vs. 
not at all harmful), as well as e-cigarettes/e-liquids (e.g., AOR=4.6 for extremely vs. not 
at all harmful). Compared to exclusive smokers, concurrent users were more likely to 
support nicotine reduction in cigarettes (AOR=1.1), as were exclusive vapers (AOR=1.3) 
and former smokers (AOR=1.3). Former smokers were more likely (AOR=2.1), but 
exclusive vapers (AOR=0.8) and concurrent users (AOR=0.9) were less likely, than 
exclusive smokers to support the law to reduce nicotine in e-cigarettes. Conclusions: 
Most tobacco product users support laws limiting nicotine levels in cigarettes and 
e-cigarettes. These results should be considered in future regulations regarding nicotine 
reduction in tobacco products.

FUNDING: Federal

POD27-2
THE EFFECTS OF TRADITIONAL CIGARETTE AND E-CIGARETTE 
TAXES ON ADULT TOBACCO PRODUCT USE

Michael Pesko1, Catherine Maclean2, Charles Courtemanche3. 1Georgia State Uni-
versity, Atlanta, GA, USA, 2Temple University, Philadelphia, PA, USA, 3University of 
Kentucky, Lexington, KY, USA.

Significance: As of Sept. 15, 2019, 20 states have enacted e-cigarette taxes. Congress 
is also considering enacting a federal e-cigarette tax. Economic theory predicts that 
e-cigarette taxes should raise the price of e-cigarette products, and hence reduce the 
purchase and use of e-cigarettes. Additionally, e-cigarette taxes could either increase 
or decrease the use of cigarettes depending on whether e-cigarettes and cigarettes 
are economic substitutes or complements. Our study is among the first to estimate the 
extent to which adults are responsive to e-cigarette taxes. Methods: We estimate the 
effects of e-cigarette and cigarette taxes on adult e-cigarette and cigarette use using 
Behavioral Risk Factor Surveillance System (BRFSS) and National Health Interview 
Survey (NHIS) data from 2014-2018. The 2018 data only recently became available. 
We have e-cigarette use responses from approximately 1.3 million individuals over 
this time. We evaluate the data at a Census Research Data Center to obtain state and 
county of residence information to study e-cigarette taxes occurring in 10 states and 
2 major counties by the end of 2018. We use difference-in-difference-like regression 
modelling that controls for state fixed effects, year-by-quarter fixed effects, other tobacco 
control policies, and demographics. We developed a novel methodology to standardize 
e-cigarette ad valorem taxes into an excise tax equivalency, which is our primary 
independent variable of interest. Results: A $1 increase in standardized e-cigarette 
taxes reduces any past 30-day adult e-cigarette use by 0.3 percentage points (p<0.05). 
A $1 increase in e-cigarette taxes meanwhile increases adult every day cigarette use 
by 0.3 percentage points (p<0.05). We find larger e-cigarette tax responsiveness for 

younger adults. We also find that higher cigarette taxes reduce adult cigarette use and 
increase adult e-cigarette use. Conclusion: Our results suggest that future e-cigarette 
taxes, including a currently debated national e-cigarette tax, will have the possibly 
intended effect of reducing adult e-cigarette use, but also the unintended effect of 
raising adult cigarette use.

FUNDING: Federal

POD27-3
HEALTH AND COST OUTCOMES OF THE ACA’S “NO COST-
SHARING” POLICY FOR SMOKING CESSATION SERVICES 
AMONG US WORKING-AGE ADULTS

Santanu Datta, PhD, MBA, MS1, James Davis, MD2. 1University of Florida, Gainesville, 
FL, USA, 2Duke University Center for Smoking Cessation, Durham, NC, USA.

Significance: Determine how the ACA’s “no cost-sharing” policy for smoking cessation 
services impacts health outcomes and lifetime costs of working-age (18-64) adults 
insured by private insurance. Methods: Markov modeling compared the “no cost-sharing” 
policy to cost-sharing with copayment. Smokers start in the “currently smoking” health 
state and may make a quit attempt on their own, with behavioral counseling, using 
nicotine replacement monotherapy (NRT), combination NRT or varenacline, or both 
counseling and NRT. If the quit attempt is successful they move to the “former smoker” 
health state; with no or unsuccessful attempt they remain in the “currently smoking” 
state. While in the “former smoker” state, they may relapse and transition back to the 
“current smoker” health state. Finally, they may die and transition to the “Death” health 
state. Model parameters came from the literature and stratified by smoking status, age, 
and/or gender. Costs were estimated from the societal perspective, including direct 
healthcare costs and indirect productivity loss costs, and the insurers’ perspective 
(direct healthcare costs only). Probabilistic sensitivity analyses using 2nd-order Monte 
Carlo simulation and one-way sensitivity analyses were conducted to derive estimates. 
Results: Preliminary estimates show that the approximately 15 million working-age 
females currently smoking gain 72 days of life expectancy or 24 quality-adjusted 
days per-person and a total of almost 3 million life-years saved or almost 1 million 
QALYs gained with the “no cost-sharing” policy. The policy leads to $3,003 in 
lifetime societal costs saved per-female and a total of $45 billion. From the insurer’s 
perspective, the policy leads to $2,123 saved per-person and a total of $23 billion. 
The approximately 18.5 million working-age males currently smoking gain 67 days of life 
expectancy or 25 quality-adjusted days per-person and a total of almost 3.2 million life-years 
saved or about 1.3 million QALYs gained with the “no cost-sharing” policy. The policy also 
leads to $9,191 in lifetime societal costs saved per-male and a total of $170 billion. From the 
insurer’s perspective, the policy leads to $2,252 saved per-male and a total of $55 billion. 
Conclusion: The “no cost-sharing” policy for smoking cessation services results in a 
significant increase in life expectancy and QALYs while also decreasing the lifetime 
costs for smokers. Therefore, private insurance companies should maintain the “no 
cost-sharing” policy even if legislative changes once again allow cost-sharing.

FUNDING: Federal

POD27-4
ESTIMATING THE EFFECTS OF A TOBACCO MINIMUM PRICE 
LAW IN OAKLAND, CALIFORNIA - A STATIC MICROSIMULATION 
MODEL

David Charles Boettiger, PhD1,2, Justin S. White, PhD1. 1University of California, San 
Francisco, San Francisco, CA, USA, 2The Kirby Institute, Sydney, Australia.

Significance: Tobacco minimum price laws (MPLs) set a level below which products 
cannot be sold, thereby raising prices. A growing number of local jurisdictions have 
recently proposed or implemented MPLs, however, little is known about their effects on 
tobacco consumption. We estimate the impact of a MPL on cigarette and little cigar/cigarillo 
use in Oakland, California (population 375,000) using a static microsimulation model. 
Methods: We used individual-level data collected between 2015-2017 from the 
California Behavioral Risk Factor Surveillance System and the National Youth 
Tobacco Survey. We expanded the combined dataset and generated equally sized 
subgroups based on age, sex, race and poverty status. Simulated individuals 
were pulled from these subgroups with a weighting consistent with Oakland’s 
demographics. We simulated the impact of MPLs ranging from $8.00-$13.00 per 
20 units by using published price elasticity estimates and assuming 7% evasion. 
Results: Mean cigarette pack price was estimated to increase from $7.77 without 
a MPL to $8.56 with an $8.00 MPL, $10.35 with a $10.50 MPL, and $12.61 with a 
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$13.00 MPL. These changes led to cigarette smoking prevalence dropping from 
11.2% to 11.0%, 10.7% and 10.4%, respectively. The greatest reductions in cigarette 
smoking prevalence were seen among those living below the federal poverty line 
(FPL), aged 12 to 24-years-old, and of non-Hispanic black race (Figure 1). The mean 
price paid for 20 little cigars/cigarillos was estimated to increase from $5.79 without 
a MPL to $7.96 with an $8.00 MPL, $9.78 with a $10.50 MPL, and $11.19 with a 
$13.00 MPL. These changes led to little cigar/cigarillo smoking prevalence dropping 
from 9.0% to 6.0%, 4.0% and 2.5%, respectively. The most substantial reductions in 
little cigar/cigarillo smoking prevalence were seen in males and those of non-Hispanic 
white race, aged greater than 24-years-old, and living above the FPL (Figure 2). 
Conclusion: A MPL in Oakland would substantially increase the mean price paid for 
cigarettes and little cigars/cigarillos. This could reduce cigarette smoking prevalence 
by as much as 0.8% and little cigars/cigarillo smoking prevalence by as much as 6.5%. 
A cigarette MPL would effectively target several of Oakland’s minority populations.

FUNDING: Other

POD27-5
ASSOCIATION OF A LOCAL FLAVORED NON-CIGARETTE 
TOBACCO SALES RESTRICTION AND PROLIFERATION OF 
CONCEPT-NAMED FLAVORED CIGARILLOS

Todd Rogers1, Doris G. Gammon1, Ellen M. Coats1, Gray Spinks1, James Nonnemaker1, 
Xin Xu2. 1RTI International, Research Triangle Park, NC, USA, 2Center for Tobacco 
Products, Food and Drug Administration, Beltsville, MD, USA.

BACKGROUND. Local non-cigarette flavored tobacco sales restrictions affect consumer 
purchases, with studies documenting reductions in sales of explicit-named flavored 
products (e.g., Rum cigarillos) but increases in sales of concept-named flavored 
products (e.g., Jazz cigarillos). These findings could reflect changes in the retail 
availability and variety of concept-named products. We used retail scanner data to 
assess the association between implementation of a restriction on sales of non-cigarette 
characterizing flavored tobacco products (except mint and menthol) in Providence, RI 
(enforced as of January 3, 2013) and changes in the number and proportion of unique 
cigarillo UPCs available for sale in that city and a rest-of-state (ROS) comparison area. 
METHODS. We acquired weekly scanner sales data from The Nielsen Company for 
convenience stores and other outlets in RI for January 2012-December 2016. Using 
established methods, we categorized each unique cigarillo Universal Product Code 
(UPC) as having a concept or explicit flavor name; tobacco; or menthol/mint flavor 
name. We calculated weekly counts and proportion of available cigarillo UPCs and 
used difference-in-difference regressions to assess changes in available UPCs pre- to 
post-policy in Providence relative to ROS by flavor-name category. RESULTS. Relative 
to ROS, implementation of the Providence policy was associated with a decrease in total 
available cigarillo UPCs (-29+6), but an increase in the number (6+2) and proportion 
(14.9 percentage points, +0.02) of available UPCs with concept names (all p<0.05). The 
proportion of available cigarillo UPCs that were concept-named changed from 9.4% 
(pre-policy) to 27.3% (post-policy) in Providence, and 9.7% (pre-policy) to 12.7% (post-
policy) in ROS. CONCLUSIONS. After policy implementation, Providence consumers 
were exposed to fewer cigarillo UPCs in the retail marketplace, but a greater variety 
and proportion of concept-named flavored cigarillos. Availability of concept-named 
flavored cigarillos may hinder enforcement of flavored sales policies and underscores 
the importance of product availability surveillance.

FUNDING: Federal

POD27-6
THE IMPACT OF INCLUDING CESSATION RESOURCE 
INFORMATION ON HEALTH WARNINGS ON STANDARDISED 
TOBACCO PACKAGING ON AWARENESS AND USE

Crawford Moodie, PhD1, Catherine Best, PhD1, Nathan Critchlow, PhD1, Sara Hitch-
man, PhD2, Martine Stead1, Ann McNeill, PhD3. 1University of Stirling, Stirling, United 
Kingdom, 2Kings College London, London, United Kingdom, 3King’s College London, 
London, United Kingdom.

Significance: Warnings on tobacco packaging are an inexpensive means of 
communicating the risks of smoking and also cessation information. However, the 
impact of the inclusion of cessation resource information (e.g. a cessation website) 
on warnings is not well understood. Since May 2017, cigarettes and rolling tobacco 
in the UK must be sold in standardised packaging with pictorial warnings displaying 
a cessation website. Prior to this, cessation resource information was not required on 
all warnings. We add to the literature by exploring whether the inclusion of a cessation 

website on warnings on standardised packaging has any impact on awareness and use. 
Methods: We used an online panel to follow a cohort of smokers and ex-smokers 
in the UK pre- and post-standardised packaging. There have been three waves: 
W1 in April-May 2016 (n=6234), W2 in October-November 2017 (n=4294), 5-6 
months post-standardised packaging, and W3 in May-June 2019 (n=3176), 24-25 
months post-standardised packaging. We explore any change in citing warnings 
as a source of a cessation website, and whether awareness was associated with 
use, pre- and post-standardised packaging. As the cessation website is more 
prominent on packs of rolling tobacco than on packs of cigarettes, given that 
packs of rolling tobacco are larger, we also explore any differences in awareness 
of a cessation website among exclusive cigarette smokers (W1=3142, W2=1884, 
W3=1249) and exclusive rolling tobacco smokers (W1=2047, W2=1200, W3=815). 
Results: Noticing any information about a cessation website in the last six months 
declined across the three waves (14.1% W1, 14.0% W2, 11.8% W3). Among those 
noticing information, citing warnings as a source of information about a cessation 
website increased at each wave (14.0% W1, 21.3% W2, 22.1% W3) and was 
significantly associated with having visited a cessation website (OR=12.04, 95% CI 
8.70-16.66). Citing warnings as a source of information about a cessation website 
increased among exclusive rolling tobacco smokers, from 15.5% at W1 to 26.1% at 
W2 and 31.3% at W3, while for exclusive cigarette smokers it increased from 10.4% 
at W1 to 22.4% at W2 but declined to 19.2% at W3. The relative increase (W1-W3) in 
awareness from warnings was significantly greater for exclusive rolling tobacco smokers 
than for exclusive cigarette smokers (OR for interaction 7.65, 95% CI 3.81-15.1). 
Conclusions: Warnings on packs are an important source of cessation information. 
Making the cessation resource information more prominent on warnings may help 
sustain awareness. 

FUNDING: Nonprofit grant funding entity

POD27-7
HOW MUCH OF THE FUTURE TOLL OF SMOKING CAN BE 
AVOIDED? 

Kenneth E. Warner, PhD, David Mendez, PhD. University of Michigan School of Public 
Health, Ann Arbor, MI, USA.

Significance: By the end of the century, cigarette smoking will be responsible for the 
loss of nearly 400 million life-years in the United States. That makes continued efforts 
to combat smoking a top priority for public health. But how much of smoking’s future 
mortality burden can be prevented? Lost in discussions about smoking’s future toll is 
that much of it is already “baked in” by virtue of smokers’ past cigarette consumption. 
Even if all smokers stopped smoking instantaneously, and no one started to smoke 
subsequently, smoking-related mortality would persist well into the future, reflecting 
the risks accrued by former smokers. Avoidable mortality is the difference between 
expected mortality, in the absence of changes in current patterns of smoking, and 
mortality associated with the hypothetical situation in which all smoking ceases 
instantly and permanently - in other words, the future burden of past smoking. 
Methods: Employing a dynamic population simulation model we have used 
frequently in previous research, we estimate expected life-years lost under a status 
quo scenario through the year 2100 (current smoking initiation and cessation rates 
persisting into the future); life-years lost under a no-future-smoking scenario (i.e., 
the burden of former smoking); and the difference - life-year losses that in theory 
can be prevented. We refer to the latter as the Maximum Potential Harm Reduction 
(MPHR), which is the true feasible target for tobacco control going forward. 
Results: Under the status quo scenario, we estimate that smoking will claim 
388 million life-years from 2015 through the year 2100. Of those, past smoking 
would be responsible for 212 million life-years lost, or 55% of the total. 
Thus the life-year losses that are conceptually avoidable through 2100 - the 
MPHR - would be 176 million years, 45% of the expected toll of smoking. 
Conclusions: Public health can prevent only the future toll of future smoking. The MPHR 
is thus the appropriate target for tobacco control. The concept of MPHR applies to many 
public health problems. It holds the potential to aid in setting more realistic goals for 
public health policy.

FUNDING: Federal
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RAPID SESSION 3: PUBLIC HEALTH

POD35-1
REACTION TO ENDS PREVENTION MESSAGES-RESULTS FROM 
A SECOND WAVE OF QUALITATIVE RESEARCH TO INFORM 
FDA’S YOUTH ENDS PREVENTION CAMPAIGN

Maria Roditis1, Atanaska Dineva1, Matthew Walker1, Kristen Holtz2. 1FDA, Silver Spring, 
MD, USA, 2KDH Research and Communication, Atlanta, GA, USA.

Background: Youth electronic nicotine delivery system (ENDS) use is a major 
public health concern. Large-scale tobacco public education campaigns are a 
proven strategy to prevent tobacco use. There is a gap in understanding what types 
of ENDS prevention messages are most effective. This study addresses this gap 
by reporting youth reactions to creative concepts aimed at preventing ENDS use. 
Methods: In the Summer of 2019, 24 focus groups were conducted with 159 teens 
(12-17) at-risk for or experimenting with ENDS in four cities across the United States. 
During focus groups, youth answered questions about their knowledge and perceptions 
of ENDS. They also responded to creative concepts dealing with: 1) ENDS may 
contain harmful and potentially harmful chemicals 2) the addictive nature of ENDS 
3) nicotine cravings can distract you, and 4) youth who use ENDS are more likely 
to use cigarettes. Transcripts were analyzed using a thematic analysis approach. 
Results: Key takeaways during the knowledge and perceptions discussion included: 1) 
youth were most familiar with the brand Juul, but other products such as Suorin and Blu 
were also popular 2) youth described being able to get ENDS on-line, in stores, or at school 
from older youth 3) vaping among peers felt ubiquitous as even “valedictorians vape”, 
and 4) youth described instances in which peers exhibited signs of addiction to ENDS. 
During the discussion of creative concepts, youth responded favorably to concepts 
focusing on harms of ENDS, particularly potentially inhaling metal particles into the 
lungs. Youth also responded favorably to concepts framing addiction as loss of control 
and related feelings of regret. Youth did not find the distracting effects of addiction 
compelling. Additionally, care needs to be taken when messaging on escalation from 
ENDS to cigarettes to ensure this message doesn’t detract from risks of ENDS use alone. 
Conclusions: These focus groups aided in our understanding of what ENDS prevention 
messages could be most persuasive to teens. As public perceptions and knowledge 
of ENDS are constantly changing, it is important to regularly assess what types of ads 
may be most persuasive to youth.

FUNDING: Unfunded

POD35-2
IMPACT OF CIGARETTE FILTER VENTILATION ON BIOMARKERS 
OF TOBACCO-RELATED EXPOSURE AND BIOLOGICAL EFFECT 
AND PERCEPTIONS OF HARM

Dana Carroll, PhD, MPH1, Irina Stepanov1, Richard OConnor2, Xianghua Luo1, Michael 
Cummings3, Vaughan Rees4, Warren Bickel5, Peter Shields6, Dorothy Hatsukami1. 1Uni-
versity of MN, Minneapolis, MN, USA, 2Roswell Park Cancer Institute, Buffalo, NY, USA, 
3Medical University of SC, Charleston, SC, USA, 4Harvard T.H. Chan School of Public 
Health, Boston, MA, USA, 5VA Tech Carilion Research Institute, Roanoke, VA, USA, 
6OH State University, Columbus, OH, USA.

Background: Cigarette filter ventilation, which was introduced by cigarette manufacturers 
in the 1960s as a means to lower machine-measured cigarette tar/nicotine yields, is 
a design feature that may contribute to greater public health harm than benefit. We 
examined relationships between extent of cigarette filter ventilation and a comprehensive 
panel of biomarkers of smoke exposure and biological effect and perceptions of harm 
in a U.S. representative sample of adult cigarette smokers. Methods: Filter ventilation 
of popular cigarette brands was assessed using standard procedures and then merged 
with Wave 1 Population Assessment of Tobacco Use and Health (PATH) study. Data 
were restricted to daily smokers who had a usual cigarette brand, were not regular users 
of other tobacco products, and had biomarker and filter ventilation data. Associations 
between filter ventilation, biomarkers, and harm perceptions were examined in weighted 
analyses with adjustment for potential confounders (age, sex, race, menthol status, 
education, quit effort). Further adjustment for total nicotine equivalents (TNE) was 
examined. Significance was considered at a p-value <0.05. Results: Cigarette filter 
ventilation ranged from 0.2% to 61.1% with a median value of 23.4% (n=1,503). The 
degree of cigarette filter ventilation was not associated with the majority of biomarkers 

of exposure including tobacco specific nitrosamines, volatile organic compounds, and 
polycyclic aromatic hydrocarbons or with most biomarkers of biological effects (e.g., 
inflammation and oxidative stress). Direction and significance of the results did not 
change with further adjustment for TNE. Increased filter ventilation was associated 
with an increased odds of perceiving one’s own cigarette brand as being less harmful 
than other brands. Discussion: The results from this cross-sectional study suggest 
that filter ventilation is not associated with a reduction in biomarkers of exposure or 
indicators of harm. This is concerning since smokers of higher ventilated cigarettes 
inaccurately perceived their cigarettes to be less harmful compared to other brands. 
Cigarette manufacturers should be required to demonstrate to regulators that there is 
a health benefit from adding filter vents to their filter designs.

FUNDING: Federal

POD35-3
USING SIMULATION MODELING TO EXAMINE GATEWAY VS 
DIVERSION ACCOUNTSOF ELECTRONIC CIGARETTES

Arielle S. Selya, Ph.D.1, Floe Foxon1, Abigail Bachman2. 1Sanford Research, Sioux 
Falls, SD, USA, 2University of North Dakota, Grand Forks, ND, USA.

Background: The impact of electronic cigarettes (ECs) on overall nicotine use trends 
remains controversial. Some fear that ECs act as a gateway to cigarette smoking; on the 
other hand, ECs may act as a harm reduction mechanism through smoking cessation 
or reduction. A critical, yet understudied, question is whether ECs divert adolescents 
from conventional smoking. Methods: System dynamics simulation modeling was used 
to replicate observed trends in exclusive cigarette use, exclusive EC use, and dual use. 
The model was calibrated to data from the National Youth Tobacco Survey (NYTS). First, 
a base model was created which replicated cigarette trends from 2000-2010 (pre-ECs) 
and projected trends through 2018. Next, the “gateway” hypothesis was simulated by 
including a positive causal effect between EC use and dual use, and simulated data 
were compared with actual data on cigarette and/or EC use. The “diversion” hypothesis 
was simulated by including a negative causal effect between EC use and exclusive 
cigarette use, and simulated data were compared with actual data. Finally, the size 
of the diversion effect was estimated via parameter optimization to achieve best fit. 
Results: The simulation model closely replicated observed trends in cigarette and/or 
EC use. Simulations of the gateway scenario are consistent with the observed trends in 
dual use, but substantially overestimate total nicotine use, due to lower-than-projected 
trends in exclusive cigarette smoking. Simulations of the diversion hypothesis are 
consistent with observed trends in both exclusive cigarette use and total nicotine use. 
The best fit between simulated and observed data as achieved by a diversion effect of 
0.74 fewer cigarette users for every EC user. This is equivalent to a 35% lower odds of 
smoking conventional cigarettes under the diversion scenario vs. the base scenario. 
Conclusions: Simulations show that the gateway hypothesis is inconsistent with trends 
in total nicotine use. Instead, the diversion hypothesis better explains observed trends 
in exclusive cigarette and total nicotine use. This is the first study to empirically estimate 
the potential of ECs to divert from cigarette use.

FUNDING: Federal
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POD35-4
THE IMPACT OF ENDS USE ON SMOKING PROGRESSION OR 
REDUCTION ONE YEAR LATER AMONG YOUNG ADULT EVER 
CIGARETTE SMOKERS: RESULTS FROM WAVES 1-3 (2013-2016) 
OF THE POPULATION ASSESSMENT OF TOBACCO AND HEALTH 
STUDY 

Jennifer L. Pearson1, Eva Sharma2, Ning Rui2, Michael Halenar2, Amanda L. Johnson3, 
K. Michael Cummings4, Hoda Hammad3, Annette R. Kaufman5, Cindy Tworek6, Maciej L. 
Goniewicz7, Heather L. Kimmel8, Susanne Tanski9, Wilson M. Compton10, Hannah Day11, 
Bridget K. Ambrose12, Maansi Bansal-Travers13, Marushka L. Silveira14, David Abrams15, 
Jeannie Limpert3, Mark J. Travers13, Nicolette Borek3, Andrew J. Hyland13, Cassandra 
A. Stanton2. 1University of NV, Reno, Reno, NV, USA, 2Westat, Rockville, MD, USA, 
3Office of Science, Center for Tobacco Products, Food and Drug Administration, Silver 
Spring, MD, USA, 4Medical University of SC, Charleston, SC, USA, 5National Cancer 
Institute, Rockville, MD, USA, 6Office of Science, Center for Tobacco Products, Food and 
Drug Administration, Rockville, MD, USA, 7Roswell Park Cancer Institute, Buffalo, NY, 
USA, 8National Institute on Drug Abuse, NIH, Bethesda, MD, USA, 9Dartmouth Medical 
School, Lebanon, NH, USA, 10National Institute on Drug Abuse, National Institutes of 
Health, Bethesda, MD, USA, 11Office of Science, Center for Tobacco Products, Food 
and Drug Administration,, Silver Spring, MD, USA, 12FDA/Center for Tobacco Products, 
Rockville, MD, USA, 13Roswell Park Comprehensive Cancer Center, Buffalo, NY, USA, 
14Kelly Government Solutions, Bethesda, MD, USA, 15NY University, College of Global 
Public Health, NY, NY, USA.

SIGNIFICANCE: Little is known about whether ENDS use (electronic nicotine delivery 
systems, including e-cigarettes) is associated with cigarette smoking among young adults 
(YA). This study examines whether ENDS use frequency is associated with cigarette 
smoking progression or reduction among U.S. YA across three waves of data from 
2013-2016. METHODS: Data are drawn from the Population Assessment of Tobacco 
and Health (PATH) Study. Analyses focus on 1,096 ENDS-naïve ever smoking YAs 
(18-24) at Wave 1 (W1) who participated in Wave 2 (W2) and Wave 3 (W3). We used 
unweighted 1:6 propensity score matching to match on risk factors for ENDS use at W2 
(defined as never ENDS use, any past 30-day [P30D] use, 1-5 days use in the P30D, 
and 6+ days use in the P30D) and examined changes in smoking between W2 and 
W3. We examined both smoking frequency (the number of smoking days in of P30D 
at W2 vs W3) and smoking intensity (the number of smoking days in the P30D by the 
average number of cigarettes consumed on smoking days at W2 vs W3). RESULTS: 
At W2, 27.8% had used ENDS in the P30D, of whom 69.3% used ENDS 1-5 days and 
30.7% used 6+ days in the P30D. After propensity score matching and regression, 
there were no statistically significant relationships between any definition of W2 P30D 
ENDS use and changes in either the frequency or intensity of cigarette smoking at W3. 
CONCLUSIONS: ENDS use was not associated with either progression or reduction 
in cigarette smoking over a one-year period in this sample of U.S. YA ever smokers.

FUNDING: Federal

POD35-5
DISCUSSIONS ABOUT NICOTINE VAPING PRODUCTS WITH 
HEALTH PROFESSIONALS AND TRANSITIONS IN SMOKING 
AND VAPING STATUS: LONGITUDINAL FINDINGS FROM THE ITC 
FOUR COUNTRY SMOKING AND VAPING SURVEY 2016-2018 

Yoo Jin Cho1, James Thrasher1, Shannon Gravely2, Geoffrey Fong3, Michael Cum-
mings4, Ron Borland5, Hua-hie Yong, PhD, MPsych(clin.), BSc(Hon.)6, Anthony Alberg1, 
Sara Hitchman7,8. 1University of South Carolina, Columbia, SC, USA, 2University of 
Waterloo, Waterlook, ON, Canada, 3University of Waterloo, Waterloo, ON, Canada, 
4Medical University of South Carolina, Charleston, SC, USA, 5Cancer Council Victoria, 
Melbourne, Australia, 6Deakin University, Melbourne, Australia, 7Kings College London, 
London, United Kingdom, 8King’s College London, London, United Kingdom.

Background. Nicotine vaping products (NVPs) may help smoking cessation, yet the 
role of health professionals (HPs) in the uptake and use of NVPs among smokers is 
largely unknown. We examined whether HP discussions and recommendations for NVP 
use increased over time and whether NVP discussions are associated with transitions 
in smoking and vaping status. Methods. Data were collected from adult smokers who 
participated in the 2016 (n=6,555) and 2018 (n=7,186) ITC Four Country Smoking and 
Vaping Surveys from Australia (AU), Canada (CA), England (EN), and the US and visited 
an HP in the past 12 months or during the 18-month follow-up. Smokers reported: 1) if 
they discussed NVPs with a HP; 2) who initiated the discussions; 3) if HP recommended 
NVP use. For the 2,649 exclusive smokers and 810 concurrent users who were followed 
up at Wave 2 (47% retention), weighted regression models examined if NVP discussions 
were associated with transitions in smoking and vaping status. The models were stratified 

by baseline smoking and vaping status and adjusted for smoking-related covariates 
such as quit intentions. Results. The prevalence of NVP discussions with HPs did 
not change over time in AU (1.8% to 2.9%, p=0.05), increased in EN (6.7% to 8.4%, 
p=0.02) and decreased in US (8.9% to 6.1%, p=0.01) and CA (8.3% to 4.6%, p=0.01). 
Across countries and waves, HPs initiated 49.0% of the discussions. The prevalence 
of HP recommendations of NVPs did not change over time in AU (13.1% to 19.1%), 
CA (32.4% to 34.2%) and EN (33.2% to 39.3%), but decreased in US (38.4% to 23.7%, 
p=0.03). Exclusive smokers at Wave 1 were more likely to become exclusive vapers 
or concurrent users by Wave 2 if they reported NVP discussions with HPs (Adjusted 
risk ratio [ARR]=2.94). Wave 1 concurrent users were less likely to become exclusive 
smokers by Wave 2 (ARR=0.28) if they reported NVP discussions with HPs (ARR=0.28). 
Conclusion. Among smokers, NVP discussions with an HP were low overall, but their 
occurrence was associated with NVP uptake and continued use, regardless of whether 
HPs recommended NVP use and who initiated NVP discussions. HPs may have an 
important role in facilitating smokers switching to NVPs.

FUNDING: Federal; Academic Institution

POD35-6
FINDING A NEEDLE IN A HAYSTACK - THE SEARCH TO FIND 
AN ETIOLOGY FOR E-CIGARETTE OR VAPING PRODUCT USE 
ASSOCIATED LUNG INJURY

Priscilla Callahan-Lyon, Iilun Murphy, Kimberly Garner, Lillian Ortega, Lida Oum, Tricia 
Johnson, Steven Yee, Wanyoike Kang’ethe, Yuan Tian, Manju Tanwar, Cindy Chang, 
Hannah Day, Anna-Sophie Weidner, Lisa Faulcon, James Bowling, Rachael Schmidt, 
Daniel Schieffer. U.S. Food and Drug Administration, Silver Spring, MD, USA.

Since August 2019, FDA has been working with CDC and state/local public health 
partners to investigate an outbreak of severe pulmonary injury, which CDC has labeled 
EVALI (e-cigarette or vaping product use associated lung injury). As of 11/20/2019, 
2,290 cases of EVALI have been reported to CDC from 49 states, the District of 
Columbia, Puerto Rico and the U.S. Virgin Islands; 47 deaths have been confirmed in 
25 states and the District of Columbia. The CDC published a report suggesting products 
containing tetrahydrocannabinol (THC), particularly those obtained off the street or other 
informal sources are linked to most cases and play an important role in the outbreak. 
Although CDC laboratory testing detected vitamin E acetate in bronchoalveolar 
lavage fluid samples from a sample of patients with EVALI, CDC states the evidence 
is not yet sufficient to rule out other chemicals of potential concern. FDA activated its 
Incident Management Group comprised of subject matter experts from numerous FDA 
centers and offices, such as pulmonology clinicians, toxicologists, pharmacologists, 
epidemiologists, chemists, as well as consumer safety and criminal investigators, 
and computational scientists, is focused on better understanding whether there is a 
relationship between any specific products or substances and the reported cases. FDA’s 
work includes searching for and reviewing toxicological profiles of potential chemical 
culprits as well as collecting critical details about products or substances involved, 
where they were purchased and how they were being used, as well as connecting the 
products and how they were used to specific patients and analyzing product samples. 
As of 12/04/2019, FDA has received over 1,100 samples from 25 states to test for this 
investigation. The samples are being evaluated for a broad range of chemicals, including 
nicotine, THC and other cannabinoids, cutting agents/diluents and additives, pesticides, 
opioids, poisons, heavy metals and toxins. To date, preliminary test results suggest 
that no one product or substance has been identified in all case patient samples as the 
etiology; however, THC is present in most of the samples tested.

FUNDING: Federal
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RAPID SESSION 4: CLINICAL

POD36-1
SOCIAL BROKERAGE IN TWITTER-ENABLED SOCIAL SUPPORT 
NETWORKS PREDICTS SUSTAINED ABSTINENCE

Valentin Danchev, PhD. Stanford University, Stanford, CA, USA.

Significance: Social media-based tobacco cessation interventions harnessing social 
support networks have shown promise. Study of social network mechanisms of change 
is needed. We examined the effect of social brokerage on smoking abstinence in private 
social support networks in a Twitter-enabled tobacco cessation intervention called 
Tweet2Quit. Social brokers communicate with other group participants who do not 
themselves engage in direct communication. We hypothesized that by communicating 
with a wide range of otherwise disconnected participants in the Tweet2Quit support 
networks, social brokers (1) foster communication coordination and emotional support 
necessary to initiate and maintain tobacco abstinence, and (2) likely gain a status as 
informal leaders, helping them to achieve abstinence. Methods: We analyzed directed 
network data from the 3-month Tweet2Quit intervention comprising of 36 support groups 
with 20 adult smokers randomly assigned to each group (N=720). At the participants’ 
level, we used betweenness centrality to identify social brokers for each respective 
support network. At the network level, we measured modularity as indicators of network 
integration. Our primary outcome was 6-month sustained abstinence, self-reported 
or biochemically assessed. Findings: Participants abstinent at 6-months had higher 
betweenness centrality (F=4.96, p=0.026, n=675) than continued smokers. None of 
the model covariates (baseline smoking, age, gender, education) had a statistically 
significant effect on abstinence. Among participants achieving 6-month abstinence 
(n=106), those biochemically verified (n=52) also exhibited higher betweenness centrality 
(F=4.52, p=0.034). At the network level (N=36), fragmentation, as indicated by greater 
modularity scores, negatively correlated with abstinence (r=–0.28), although the test 
was underpowered (p=0.104). Conclusion: Social brokers in Tweet2Quit were more 
likely to sustain abstinence and contribute to network integration, the effects of which 
translated to other participants’ quit-smoking behavior. This study identified mechanisms 
in social support networks that contribute to individual and group behavior change.

FUNDING: Federal

POD36-2
SMOKING CESSATION INDUCED BY DEEP MAGNETIC 
STIMULATION. A DOUBLE BLIND SHAM CONTROLLED MULTI 
CENTER STUDY

Hagar Moshe, MD. PHD1, Abraham Zangen, PhD2, Mark George, MD3, Aron Tendler, 
MD4. 1Ben Gurion University, Be’er Sheva, Israel, 2Ben-Gurion University of the Negev, 
Beer-Sheva, Israel, 3Medical University of South Carolina, Charleston, SC, USA, 4Ad-
vanced Mental Health Care Inc., Palm Beach, FL, USA.

Background: Tobacco smoking is the leading cause of preventable death in developed 
countries. Previous studies in animal models and humans suggest that repeated 
activation of cue-induced craving networks followed by electromagnetic stimulation of the 
prefrontal cortex (PFC) can cause lasting reductions in drug craving and consumption. 
This double-blind sham-controlled multicenter study evaluated effectiveness of a 
specific brain stimulation protocol previously reported to induce smoking cessation 
by deep transcranial magnetic stimulation (dTMS) of the PFC and insula bilaterally. 
Methods: 262 chronic smokers who failed previous quitting attempts were recruited in 
14 clinical centers. Participants were randomized to receive 15 daily sessions of high-
frequency active or sham stimulation following presentation of smoking cues. Deep TMS 
was administered using an H4-coil targeting the lateral PFC and insula bilaterally. Cigarette 
consumption was evaluated by cotinine urine measures and recording participants’ 
self-reports in diaries. Following 3 weeks of the daily treatment phase, participants 
provided diaries and urine samples for additional 3 weeks. The primary endpoint of 
the study was a comparison between the two groups of the four-week continuous 
quit rate (CQR). Those who quitted smoking were followed for additional 10 weeks. 
Results: Of the 168 participants in the study who completed three weeks of H4 Deep 
TMS or sham treatment and three weeks of follow-up (reaching the six-week endpoint), 
the CQR was 28.4% and 11.7% in the active and sham groups, respectively (p=0.0063). 

Conclusion: This study further implicates the lateral PFC and insula in nicotine addiction 
and establishes a treatment protocol inducing smoking cessation.

POD36-3
SUCCESSFUL TREATMENT OF TOBACCO DEPENDENCE 
TREATMENT IN THE EMERGENCY DEPARTMENT USING THE 
MULTIPHASE OPTIMIZATION STRATEGY

Steven L. Bernstein, MD1, James Dziura1, June Weiss1, Avis Harper Brooks1, Ted 
Miller2, Katrina Vickerman3, Lauretta Grau1, Michael Pantalon1, Lorien C. Abroms4, Linda 
M. Collins5, Benjamin Toll6. 1Yale University School of Medicine, New Haven, CT, USA, 
2Pacific Institute for Research and Evaluation, Calverton, MD, USA, 3Optum Center for 
Wellbeing Research, Seattle, WA, USA, 4George Washington University, Washington, 
DC, USA, 5Pennsylvania State University, State College, PA, USA, 6Medical University 
of South Carolina, Charleston, SC, USA.

Significance: Tobacco dependence treatment begun in the hospital emergency 
department (ED) is effective. Treatment interventions typically involve multiple 
components, making it difficult to identify specific components that are effective or 
estimate interactions between components. The Multiphase Optimization Strategy 
(MOST) allows investigators to identify these effects. Methods: We conducted a full-
factorial, 2x2x2x2 (16-condition) optimization trial in a busy hospital ED of 4 tobacco 
dependence components: a brief negotiation interview (BNI), delivered by a research 
assistant; 6 weeks of nicotine replacement therapy (NRT), in the form of patches and 
gum, with the first dose delivered in the ED; automatic referral to a telephone quitline; and 
enrollment in SmokefreeTXT, a free short-messaging service text program developed 
by the National Cancer Institute. We modified SmokefreeTXT slightly, by eliminating the 
2-week module of pre-quit date messages, retaining the 6 weeks of post-quit messages 
and adding several ED-specific messages. Study data were analyzed with a novel mixed 
methods design to assess clinical efficacy, cost effectiveness, and qualitative participant 
feedback. The primary endpoint was tobacco abstinence at 3 months, verified by 
participants’ exhaled carbon monoxide. Results: Between February 2017 and May 2019, 
we enrolled 1056 adult smokers visiting the ED. Biochemically confirmed abstinence 
rates at 3 months for each component vs. control were: BNI, 13.5% vs. 8.9% (P=0.02); 
NRT, 14.4% vs. 8.0% P=0.001); quitline, 12.4% vs. 10.1% (P=0.24); SmokefreeTXT, 
11.6% vs. 10.8% (P=0.70). There were no statistically significant interactions among 
components. Economic and qualitative data, presented elsewhere, support the cost 
effectiveness and feasibility of these components. Conclusion: The BNI and NRT were 
efficacious in this MOST trial, which is the first to identify components of ED-initiated 
tobacco dependence treatment that are individually effective. Future work will focus on 
enhancing scalability, by testing provider-delivered BNIs, offering NRT prescriptions 
rather than distribution of 6 weeks of NRT, and disseminating a toolkit for ED treatment.

FUNDING: Federal

POD36-4
COMBINATION OF VARENICLINE AND NALTREXONE FOR 
SMOKING CESSATION AND DRINKING REDUCTION - A 
RANDOMIZED CLINICAL TRIAL

ReJoyce Green1, Erica Grodin1, Aaron Lim1, Adam Leventhal2, Stephanie O’Malley3, 
Diana Ho1, Steven Shoptaw4, Gang Li1, Karen Miotto1, Lara Ray1. 1University of Cali-
fornia, Los Angeles, Los Angeles, CA, USA, 2University of Southern CA, Los Angeles, 
CA, USA, 3Yale University School of Medicine, New Haven, CT, USA, 4UCLA Dept. of 
Family Medicine, Los Angeles, CA, USA.

Significance: The use of tobacco and alcohol account for significant morbidity 
and mortality. Further, cigarette and alcohol co-use is thought to have synergistic 
pharmacological effects that impact treatment response. Varenicline and naltrexone 
have each demonstrated efficacy for the treatment of alcohol use disorder and have 
been tested as smoking cessation aids. Methods: Towards building a more robust 
pharmacological treatment for smoking cessation and drinking reduction, this randomized 
clinical trial (NCT02698215) combined varenicline and naltrexone. A sample of 165 
(61 females) heavy drinking smokers presenting for smoking cessation and drinking 
reduction were randomized to either VAR (1 mg twice daily) + NTX (50 mg once daily) 
or VAR (1 mg twice daily) only. Participants received the active medication for 12 
weeks and were assessed at baseline and at 4-, 8-, 12-, 16, and 26-weeks. Results: 
Analyses of the a-priori outcome of 7-day point prevalence of cessation verified by a 
CO level ≤ 5 ppm) was conducted at the 26-week follow-up which had a retention rate 
of 72.3%. A total of 42.86% of the participants in the VAR only condition had quit at the 
26-week follow-up (i.e., CO bioverified) whereas 24.49% of those in the VAR + NTX 
had quit. This difference was statistically significant and in favor of the monotherapy 
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(Chi square=6.09, p < .05). The pre-registered drinking outcome was drinks per drinking 
day and Proc Mixed analyses were conducted in SAS modeling follow-ups 4-, 8-, and 
12-weeks as a function of medication, time and medication × time while controlling for 
baseline drinking. Analyses, without imputation, showed a main effect of medication 
condition on drinking drinks per drinking day (beta=-1.03, SE=0.511, t=-2.02, p <.05) 
such that the VAR + NTX condition was associated with fewer drinks per drinking day 
than the VAR only condition. Similarly, the VAR + NTX condition was associated with 
fewer drinking days (beta=-2.92, SE=1.45, t=-2.01, p <.05). Conclusion: Results of this 
study inform the utility of this combination pharmacotherapy for smoking and drinking 
outcomes, two of the more pressing public health concerns.

FUNDING: Federal

POD36-5
A NEW APPROACH FOR SMOKING CESSATION 
PHARMACOTHERAPY: SEROLOGICAL, DNA METHYLATION 
AND CT ANALYSES DEMONSTRATE THAT INCENTIVE BASED 
PROGRAMMING WITH SILDENAFIL IS AN EFFECTIVE FORM OF 
SMOKING CESSATION THERAPY. 

Robert Alan Philibert, MD PhD, Yanan Liu, PhD, Alejandro Commelas, MD, David 
Kaczka, MD, Amin Motahari, PhD, Changhyun Lee, MD, Alicia Gerke, MD, Jeffrey 
Wilson, MD, Eric Hoffman, PhD. University of Iowa, Iowa City, IA, USA.

Traditional pharmacotherapy approaches for smoking cessation modulate G-Protein 
activity in the CNS. However, smoking has prominent effects on other organ systems as 
well. This is particularly important because smokers who attempt to quit smoking often 
experience persistent inflammatory responses in the lung due to continued regional 
hypoxic pulmonary vasoconstriction. Thus, targeting the pulmonary vasculature could 
improve smoking cessation through accelerated resolution of inflammation. To test this 
hypothesis while simultaneously examining the reversion of DNA methylation in response 
to smoking cessation, we randomized 48 consecutive smokers to receive incentive-
based programming with sildenafil (a well characterized pulmonary anti-hypertensive 
agent) or placebo, then examined their cessation outcomes using computerized 
tomography (CT), serum cotinine and DNA methylation measures. When using full 
cessation as the end-point, in the 31 subjects who completed all four visits there was 
a trend for sildenafil to be more effective than placebo (7/ 24 vs 12/ 24, p<0.09, Exact 
Test). When using either a full or partial response (≥ average 50% reduction of intake 
cotinine levels), there was a significant effect of sildenafil vs placebo: (7/ 24 vs 15/ 24, 
p<0.02 Exact Test) but no effect of gender. The sildenafil group not only participated in 
more visits (56 vs 67 visits out a total possible of 96, but they were also more likely to 
abstain during the follow-up visit. At 30, 60- and 90-days, the sildenafil treated subjects 
were more likely to have negative serum cotinine (< 2 ng/ml) than the placebo group (19/ 
72 potential visits vs 36/ 72 potential visits, p<0.002, Exact Test). Finally, smoking induced 
demethylation cg05575921 steadily reverted over the 90 day period in a dose dependent 
manner as a function of smoking cessation. We conclude that 1) when combined with 
incentive-based programming, sildenafil may be an effective treatment for smoking 
cessation whose mechanism may include a reduction of pulmonary inflammation and 
a greater sense of well-being and 2) DNA methylation assessments may be effective 
quantitative tools for monitoring and incentivizing smoking cessation.

FUNDING: Federal

POD36-6
SPECTRUM RESEARCH CIGARETTES, REGARDLESS OF 
NICOTINE CONTENT, ARE RATED MORE POORLY AND ACTIVELY 
AVOIDED MORE THAN NONPREFERRED COMMERCIALLY 
AVAILABLE CIGARETTES

Mikhail N. Koffarnus, PhD1, Brent A. Kaplan, PhD1, Warren K. Bickel2, Elisa M. Crill1. 
1University of Kentucky, Lexington, KY, USA, 2VA Tech Carilion Research Institute, 
Roanoke, VA, USA.

Significance: The Food and Drug Administration (FDA) has released an Advanced 
Notice of Proposed Rulemaking describing the intent to reduce the nicotine content 
in combustible cigarettes to a very low level. To facilitate research on this proposed 
rule, the FDA, in conjunction with the National Institutes of Health, has made 
investigational ‘Spectrum’ cigarettes available to researchers with varying levels of 
nicotine content ranging from very low to similar to conventional cigarettes. Previous 
research by our research team and others have found that these cigarettes, across 
the full range of nicotine concentrations, are often not well liked by participants. 

Methods: The goal of the present experiment was to compare participant ratings 
and behavioral economic demand for high- (15.6 mg/g) and low-nicotine (0.4 
mg/g) Spectrum cigarettes to a non-preferred commercially available brand 
(Eagle 20 kings). Participants (n=10) consumed two double-blind puffs of each 
cigarette in a randomized order in a laboratory setting, and then completed 
subjective rating scales for that cigarette and behavioral economic demand tasks. 
Results: Compared to the non-preferred brand, both high- and low-nicotine Spectrum 
research cigarettes were rated as less satisfying and less pleasant. Ratings of 
‘tastes like own brand’ and ‘feels like own brand’ were the only categories that 
significantly differentiated high- and low-nicotine Spectrum cigarettes. 60% and 
40% of participants also indicated they would pay to avoid Spectrum low- and 
high-nicotine cigarettes, respectively, compared to 20% for non-preferred brand. 
Demand curves corresponded to these subjective ratings, with both Spectrum 
cigarette concentrations associated with lower demand compared to usual brand 
cigarettes and intermediate demand compared to non-preferred cigarettes. 
Conclusions: These results suggest that participant dissatisfaction with Spectrum 
research cigarettes is not only related to nicotine content and these poorly rated 
cigarettes dominating research into the FDA’s proposed rulemaking may make it difficult 
to fully understand how such a regulation would impact consumer behavior.

FUNDING: Federal
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PS1-133
ENFORCEMENT PRACTICES AND PENALTY GUIDELINES WITHIN 
LOCAL TOBACCO 21 POLICIES IN THE US

Chris M. Dunlap, MS1, Ginny Chadwick, MPH, MA2, Katherine W. Ungar, JD3, Kath-
erine A. White, BS1, Eli Bohnert4, Page D. Dobbs, PhD1, Marshall K. Cheney, PhD5. 
1University of Oklahoma, Norman, OK, USA, 2Preventing Tobacco Addiction Foundation, 
Columbia, MO, USA, 3Preventing Tobacco Addiction Foundation, Columbus, OH, USA, 
4Southeast Missouri State University, Cape Girardeau, MO, USA, 5University of OK, 
Norman, OK, USA.

Introduction: Tobacco 21, a policy that raises the minimum legal sales age (MLSA) of 
tobacco products to 21 years, has gained national attention throughout the US. Although 
initial literature has examined the policy components of state Tobacco 21 laws, no 
studies have yet examined the elements of local policies. It is the purpose of this study to 
examine the local Tobacco 21 policy language for the inclusion of enforcement practices, 
including tobacco retail license (TRL), inspections and compliance checks, penalty 
structures, and retailer density restrictions. Methods: A recently developed Tobacco 21 
Policy Assessment Tool was used to examine components among a sample of 354 local 
Tobacco 21 policies that were passed before July 1, 2019. Using the instrument, eight 
coders were paired in teams of two coders, where they independently coded a subset 
of policies; each policy was coded twice. Next, a third coder checked for discrepancies 
and established final consensus. During the frequency analysis, researchers examined 
the language used within different policies to compare enforcement and penalty practices 
among different Tobacco 21 policies. Results: Overall, 63.6% of the coded local policies 
stated routine inspections and/or underage decoy compliance checks were required for 
retailers; however, 1.4% (n=5) policies identified a mandatory number of inspections per 
retailer annually, and 4.8% (n=17) policies identified a minimum number of compliance 
checks. Overall, 74% of the coded local policies included a TRL; however, 67.2% of the 
local TRL policies were within the state of Massachusetts. Additionally, 67.5% of the local 
policies included suspension and 55.9% of the policies included revocation of the license 
for repeated violator. The median number of violations required before a retailer’s TRL 
would be suspended and revoked was two and four violations, respectively. One fourth 
(24.9%) of the coded local policies included density restrictions. Discussion: Inclusion 
of a TRL, minimum number of annual inspections/compliance checks, steep penalties, 
and density restrictions may encourage retailers to enforce Tobacco 21 policies; however, 
restrictions may not be effective if the policy does not provide foundational accountability 
or substantive penalties for the retailer. Policies guidelines for implementation practices 
and enforcement strategies should be considered when assessing policy compliance. 
By holding retailers accountable, public health policies may be able to reduce tobacco 
use among young populations.

FUNDING: Unfunded; Academic Institution

PS1-134
ADOPTION OF TOBACCO 21: A CROSS CASE ANALYSIS OF TEN 
STATES 

Shawna V. Hudson, Ph.D.1, Marin Kurti, Ph.D.2, Jenna Howard, Ph.D.1, Bianca 
Sanabria, MA1, Mary Hrywna, Ph.D., MPH2, Kevin Schroth, JD2, Dmitriy Nikitin, MPH2, 
Cristine D. Delnevo, Ph.D., MPH2. 1Rutgers Robert Wood Johnson Medical School, New 
Brunswick, NJ, USA, 2Rutgers Center for Tobacco Studies, New Brunswick, NJ, USA.

SIGNIFICANCE: Tobacco 21 (T21), a legislative tobacco control policy focused on 
reducing youth tobacco initiation, passed in 19 states and was introduced at the national 
level. There is limited systematic data that explores challenges and facilitators associated 
with adoption of T21 laws. METHODS: We conducted case studies of 10 states that 
passed T21 (AR, CA, CT, MA, NJ, TX, UT, VT, VA, WA), resulting in 70 semi-structured 
telephone interviews with key informants ranging from state and local legislative policy 
makers, health advocates and community based organizations. A snowball sample was 
constructed. Data analyses used grounded theory incorporating an iterative process 
of summarizing verbatim interview transcripts. Three coders independently open 
coded transcripts for themes and met regularly to resolve any issues by consensus. 
RESULTS: There were a number of common challenges. Lack of prioritization of 
T21 as a core issue by policy makers and some advocates, initially, was commonly 
described. Controversy over conceptualization and phrasing of the bill presented 

challenges for T21 passage (i.e., inclusion of preemption; possession, use, purchase 
laws; and grandfathering implementation). As well, the political climate of the state 
influenced the extent to which the bill gained traction with states that had minimal 
bipartisanship describing more challenges than others. Additional barriers included 
arguments focused around issues of military exemptions (e.g., if one can serve in 
the military at 18, one should have a right to use tobacco), concerns over state tax 
revenue loss from reduced tobacco sales, and opposition from convenience store 
owners. A number of facilitators that were critical in overcoming these challenges 
emerged in the interviews. Across the states, strong legislative champions, seasoned 
lobbyists, and coalitions of cohesive advocate groups, who had organized to champion 
a unified T21 message, were noted as important. Youth advocates were also identified 
in several recent states that adopted T21 such as WA and MA as playing a critical 
role in educating legislators about the severity of the electronic cigarette epidemic in 
schools. The recent growth in youth e-cigarette prevalence seemed to help T21 gain 
traction and serve as a tipping point for raising T21’s visibility as a legislative priority. 
CONCLUSION: These data suggest that supporting strong coalitions and leveraging 
the involvement of youth to educate legislators on ways to curb youth use are important 
points of leverage for the adoption of T21 legislation.

FUNDING: Federal

PS1-135
IN VITRO COMPARISON OF RESPIRATORY NICOTINE DELIVERY 
WITH PROTONATED NICOTINE SALT VS FREE BASE NICOTINE 
E-LIQUIDS

Sana Hosseini, MSc., Vinit Gholap, MSc., Matthew Halquist, PhD., Laleh Golshahi, 
PhD. VCU, Richmond, VA, USA.

Introduction: Predicting the extrathoracic (mouth-throat) nicotine entrapment 
and corresponding respiratory nicotine delivery to the lower airways is helpful for 
regulating agencies to evaluate the risk or relative safety of e-cigarettes. There are 
studies claiming higher plasma nicotine concentrations with nicotine salts in e-liquids 
compared to free base (unprotonated) nicotine while others show the opposite. Thus, 
we aimed to investigate the respiratory delivery of nicotine with e-liquids containing 
free base and protonated nicotine as a percentage of post-vaporization nicotine yield 
in an anatomically-accurate 3D printed mouth-throat model. Methods: The mouth-
throat model of an 18 year-old male, which was previously developed using CT scans, 
recorded during inhalation of 12 L/min representing the typical average inhalation 
flow rate during resting activity level, was adapted to be used for testing common 
e-cigarettes. A syringe pump based vaping machine was used to generate the standard 
rectangular puff profile. The puff topography parameters were puff flow rate, 18.89 
mL/sec, puff duration, 3 sec, and puff volume, 56.65 mL. Two e-liquids containing 50 
mg/mL nicotine and PG:VG (70:30 v/v) at two PH levels of 4 and 11, representing the 
protonated and free base nicotine, respectively, were used. A single puff was generated 
at 90 W with a 0.2 Ω coil set at 203°C, and nicotine was collected on a Cambridge 
filter positioned at the end of the mouth-throat model. Results: The nicotine yield was 
equal to 2.72±0.00 mg and 1.43±0.15 mg for the protonated and free base e-liquid, 
respectively. The filter entrapment, calculated as a percentage of nicotine yield, was 
38.37±4.36% and 43.05±8.47% for the protonated and free base nicotine e-liquids, 
respectively. Conclusions: The PH 4 e-liquid resulted in significantly higher, 89.47%, 
post vaporization nicotine yield compared to the PH 11 (p-value=0.0004). This higher 
yield when using protonated nicotine salt also resulted in a 64.22% increase in the mass 
of nicotine reaching the filter at the end of the mouth-throat model (p-value=0.002).

FUNDING: State; Academic Institution; Other

PS1-136
THE IMPACT OF RECENT POLICY CHANGES ON CIGARETTE 
PACK PRICES AND SALES IN CALIFORNIA

David C. Boettiger, PhD1,2, Justin S. White, PhD1. 1University of California, San Fran-
cisco, San Francisco, CA, USA, 2The Kirby Institute, Sydney, Australia.

Significance California is a national leader in tobacco control. Despite this, there were 
still approximately 3.3 million resident smokers in 2016 (smoking prevalence 11.7%). In 
June 2016, California’s Tobacco 21 (T21) law raised the minimum tobacco sales age to 
21 years. In April 2017, a $2 tax was added to cigarettes sold in California (Proposition 
56). We aimed to estimate the effect of these two policies on cigarette prices and sales 
in 2017 and 2018. Methods We used synthetic control methods to compare cigarette 
prices and sales after the policies were enacted, relative to what we would have expected 
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without these policies. To estimate the counterfactual, we matched pre-reform covariates 
and outcomes between California and other states to construct a synthetic California. The 
control states included those that did not introduce an under-21 restriction on tobacco 
sales or a tax on cigarettes during the study period. Cigarette pack prices and sales for 
2017 and 2018 were compared between California and synthetic California. Statistical 
significance was assessed using standardized p-values and permutation testing. Results 
The mean squared prediction error was 0.0006 for our price model and 0.0115 for our 
sales model indicating our synthetic control groups were an excellent fit for the 2011-
2016 Californian data. Compared with our synthetic control group, cigarette prices in 
California increased $1.89 ($7.86 versus $5.97, standardized p<0.01) and cigarette 
sales decreased 16.6% (19.9 versus 16.6 packs per capita, standardized p<0.01) 
(see Figure). Permutation testing indicated that none of the 30 potential control states 
had a price trend or sales trend that diverged as much from their synthetic control as 
California’s. We estimate that the decline in sales between 2017-2018 equated to 154.0 
million fewer packs being sold in California. Conclusions The Proposition 56 tax on 
cigarettes has largely been passed on to consumers. Combined with T21, this has led 
to a rapid and substantial reduction in cigarette consumption in California. Funding No 
specific funding was received for this study.

FUNDING: Unfunded

PS1-137
NO BUTTS ON THE BEACH - AQUATIC ECO-TOXICITY OF 
CIGARETTE BUTT LEACHATE CHEMICALS

Dilip Venugopal, PhD, Shannon Hanna, Gregory Gagliano, Hoshing W. Chang. U.S. 
Food & Drug Administration, Calverton, MD, USA.

Cigarette butts are one of the most littered items in the world and cigarette butt litter is 
a source of toxic pollutants that are hazardous to marine and freshwater organisms. 
FDA Center for Tobacco Products is required to assess the environmental impact of its 
tobacco regulatory actions per the National Environmental Policy Act and rules in the 
Code of Federal Regulations Title 21 Part 25. Understanding the environmental impacts 
of cigarette butt litter is a key aspect of this assessment pertaining to disposal portion 
of the cigarette life-cycle. While many studies demonstrate the toxicity of discarded 
cigarette butts to marine and freshwater species, they focus on the cigarette butt in 
its entirety and do not identify the specific chemical constituents and their associated 
ecotoxicity. To address this gap, we characterized and quantified the chemical 
composition of leachate from discarded cigarette butts using standardized methods 
from ASTM and U.S. Environmental Protection Agency to identify chemical hazards. 
Chemical analyses identified 34 main constituents including heavy metals, volatile 
organic compounds, aldehydes, and glycols. We compiled ecotoxicity data across 
trophic levels (acute aquatic toxicity) from existing regulatory agency databases (U.S. 
Environmental Protection Agency’s ECOTOX and European Chemicals Agency’s 
REACH) for the chemicals. We then modeled species sensitivity distributions, which are 
cumulative probability distributions of toxicity values for multiple species and calculated 
the HC5 (hazard concentration value at which 5% of the species may be affected) for 19 
chemicals. Our results help characterize the ecological hazard posed by cigarette butt 
leachate and identify gaps in ecotoxicity information for key leachate constituents, aiding 
our evaluation of the environmental impacts of tobacco products. Further steps involve 
modeling the fate and transport of these constituents in different environmental matrices. 
When combined with the species sensitivity data we present here, fate and transport 
information will allow us to assess the environmental risk of cigarette butt leachate.

FUNDING: Federal

PS1-138
RANDOMIZED CLINICAL TRIAL EXAMINING REDUCED NICOTINE 
CONTENT CIGARETTES AMONG SMOKERS WITH PSYCHIATRIC 
CONDITIONS OR SOCIOECONOMIC DISADVANTAGE

Stephen T. Higgins, PhD1, Jennifer Tidey, PhD2, Stacey Sigmon, PhD3, Sarah Heil, 
PhD1, Diann Gaalema, PhD1, Dustin Lee, PhD4, John Hughes, MD1, Andrea Villanti, 
PhD1, Janice Bunn, PhD1, Cecilia Bergeria, PhD1, Danielle Davis, PhD1, Joanna Streck, 
PhD1, Michael DeSarno, MS1, Jeff Priest, PhD1, Douglas MacLeod, MS1, Anthony Bar-
rows, BA1, Catherine Markesich, BA1, Roxanne Harfmann, BA1. 1University of Vermont, 
Burlington, VT, USA, 2Brown University, Providence, RI, USA, 3University of VT, Burl-
ington, VT, USA, 4Johns Hopkins University, Baltimore, MD, USA.

BACKGROUND: Reducing the nicotine content of cigarettes among relatively healthy, 
adult smokers decreases the number of cigarettes smoked per day (CPD) and nicotine-

dependence severity without increasing compensatory smoking. The present study 
examined the generality of those effects to adults in populations highly vulnerable to 
smoking and dependence. METHODS: This was a 12-week, double blind, randomized 
clinical trial conducted at three sites between October 2016 and September 2019. 
Participants were 775 adult smokers from one of three vulnerable populations (i.e., 
smokers with comorbid affective disorders [n=258], opioid use disorder [n=260], or 
socioeconomically disadvantaged women [n=257]) not currently planning to quit. 
Participants were assigned to smoke one of three research cigarettes (15.8, 2.4, 0.4 
mg nicotine/g of tobacco) for the study duration. Cigarettes were provided weekly at 
no cost to participants. The primary outcome was total CPD at 12 weeks. Outcomes 
were analyzed using Analysis of Covariance, controlling for the baseline levels of the 
outcome of interest. RESULTS: Across populations, reducing nicotine content decreased 
total CPD at 12 weeks (F[2,572]=28.25, p<.0001), with both lower doses differing from 
the 15.8 mg/g dose but not each other. Reducing nicotine content also decreased 
Fagerstrom Test for Cigarette Dependence total scores (F[2,621]=14.66, p<.0001), 
with both lower doses differing from the 15.8 mg/g dose but not each other. Reducing 
nicotine content had no effects on expired carbon monoxide levels (F[2,622]=2.46, 
p=.09) or total puff volume (F[2,413]=.04, p=.96) suggestive of compensatory smoking 
either overall or within populations. CONCLUSIONS: The burden of cigarette smoking 
disproportionately impacts smokers with psychiatric conditions and socioeconomic 
disadvantage. These results suggest that a national policy that reduces the nicotine 
content of cigarettes has the potential to reduce cigarette smoking rates and addiction 
potential even among these highly vulnerable populations.

FUNDING: Federal

PS1-139
THE USE OF CIGARETTE PRICE MINIMIZATION STRATEGIES 
AMONG ADULT SMOKERS IN U.S.

Tingting Yao, Ph.D.1, Wendy Max1, Yingning Wang1, Courtney Keeler2, Hai-Yen Sung1. 
1University of California, San Francisco, San Francisco, CA, USA, 2University of San 
Francisco, San Francisco, CA, USA.

Significance: Although raising cigarette prices via tobacco tax increases is one of the 
most effective ways to reduce smoking, smokers who continue to smoke may respond 
with strategies to minimize their costs of purchasing cigarettes. This study examined 
the use of cigarette price minimization strategies among adult (aged 18+) smokers in 
the U.S. Methods. Logistic regressions were estimated using data on 49,297 current 
adult smokers from the 2010/2011 and 2014/2015 Tobacco Use Supplements to the 
Current Population Survey. The dependent variables were 3 cigarette price minimization 
strategies: (1) purchasing cigarettes in cartons; (2) purchasing cigarettes from other 
states with lower after-tax cigarette prices than the state of residence; and (3) purchasing 
cigarettes in some other ways (e.g. internet-sales or purchases from other countries). 
In addition, a dependent variable of using any of these 3 strategies was created. 
Covariates were socio-demographics, year, daily smoker (yes/no), smoking intensity 
(light, moderate, or heavy smoker), state-level retail price of cigarettes (obtained from 
the Tax Burden on Tobacco report), and state fixed effects. Results: The prevalence of 
purchasing cigarettes in cartons, from other states, in some other ways, and using any 
of these 3 strategies was 21.1%, 3.2%, 0.4%, and 22.5%, respectively. We found that 
smokers who were female, older, married, had higher income and education, and not 
in the labor force were more likely to use any of the 3 price minimization strategies. We 
also found that daily smokers, heavier smokers, and higher cigarette retail prices were 
associated with higher odds of using any price minimization strategy. In addition, non-
Hispanic African Americans and Hispanics were less likely than non-Hispanic whites to 
use any of the 3 price minimization strategies. Conclusion: Cigarette price minimization 
strategies are still widely used among smokers, and smokers who live in states with 
higher cigarette prices are more likely to engage in price minimization behavior. Potential 
price minimization behaviors need to be considered when implementing and evaluating 
the tobacco tax policies.

FUNDING: State

PS1-140
DIFFERENTIAL IMPACT OF CIGARETTE PRICES ON SMOKING 
BEHAVIORS FOR NON-HISPANIC AFRICAN AMERICANS & NON-
HISPANIC WHITES 

Yingning Wang, PhD1, Wendy Max, Ph.D.1, Tingting Yao, Ph.D.1, Courtney Keeler, 
Ph.D2, Hai-Yen Sung1. 1University of California San Francisco, San Francisco, CA, 
USA, 2University of San Francisco, San Francisco, CA, USA.
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Significance: Smoking patterns (smoking frequency and smoking intensity) 
differ between non-Hispanic African Americans (AA) and non-Hispanic Whites 
(Whites). Little is known about whether tobacco taxation policies have differential 
impacts on smoking patterns for AA and Whites. This study compares the price 
responsiveness of cigarette participation, daily smoking, nondaily smoking, 
and smoking intensity among daily or nondaily smokers for AA and Whites. 
Methods: We analyzed pooled, cross-sectional data from the 2009-2014 National Adult 
Tobacco Surveys (n=254,006 adults aged 18+). State-level cigarette retail price data was 
from the Tax Burden on Tobacco report. For each racial/ethnic group, we used a three-
part econometric model to examine the impacts of cigarette price on cigarette smoking 
participation, daily and nondaily smoking participation conditional on current smoking, and 
smoking intensity (cigarettes smoked per day or CPD) conditional on being daily or nondaily 
smokers. In the three-part model, we controlled for sociodemographic characteristics, 
state-level anti-smoking sentiment, state-level smoke-free air laws, and year. 
Results: In the study period, current smoking prevalence was 20.4% in AA adults 
and 17.7% in White adults. Among current smokers, 70.2% of AA smokers were daily 
smokers while 81.4% of White smokers smoked daily; and on average, AA smokers 
consumed 9.9 CPD, whereas White smokers smoked 14.8 CPD. After controlling for 
other confounders, cigarette price showed a significantly negative association with 
smoking participation (price elasticity was -0.16) for Whites, but not for AA. Conditional 
on current smoking, cigarette price was not associated with daily or nondaily smoking 
among either AA or White smokers. Among AA current daily smokers, cigarette 
price had a negative impact on smoking intensity (price elasticity was -0.29). We did 
not find any significant association between cigarette price and smoking intensity 
among AA nondaily smokers, White daily smokers, or White nondaily smoker. 
Conclusion: Price increases had differential impacts on smoking participation and 
smoking intensity of daily smoking for AA compared to Whites.

FUNDING: State

PS1-141
RESIDENTS’ PERCEPTIONS OF THE HUD SMOKE-FREE RULE 
POST- IMPLEMENTATION

Lorraine Lathen1, Monique Plears2, Emile Shartle3, Karen Doster Conner4, Michael 
Fiore5, Bruce Christiansen5. 1Jump at the Sun Consultants, Milwaukee, WI, USA, 2Mil-
waukee Department of Housing, Milwaukee, WI, USA, 3Wisconsin Tobacco Prevention 
and Control Program, Madison, WI, USA, 4Wisconsin Tobacco Prevention and Control 
Porgram, Madison, WI, USA, 5UW Center for Tobacco Research and Intervention, 
Madison, WI, USA.

Significance: Public Health Agencies implemented a new HUD rule prohibiting the 
use of tobacco in and within 25 feet of HUD housing July 1, 2018. This study sought 
to assess resident’s perceptions of this policy and its impact. Methods: A convenience 
sample of 574 Milwaukee, Wisconsin residents living in HUD housing completed a 
survey from May through July, 2019. Results: Knowledge of the policy was strong, 
although there remains a need for continued educational efforts. Attitudes about the 
policy were polarized with smokers holding more negative attitudes than non-smokers. 
Many residents would like more and fairer policy enforcement. Smoke incursions were 
reduced post policy compared to pre policy, although such incursions still occur. The 
policy has had a favorable impact on smokers in that over 80% made at least one 
positive change, including 6.4% who said the policy motivated them to quit. Nonetheless, 
some smokers have likely been disenfranchised by the policy. There was no evidence 
that residents with mobility challenges, likely the most vulnerable among the residents 
and the most challenged to move 25 feet away from the building in order to smoke, 
were affected differently, either positively or negatively, by the policy. Conclusion: As 
perceived by the residents, the HUD no smoking policy has reduced smoke incursions 
and has motivated smokers to make positive changes. However, there remains a need 
for: policy education; more and fairer enforcement; outreach to smokers who may have 
been disenfranchised by the policy; and providing on-site assistance and support to quit.

FUNDING: State; Nonprofit grant funding entity

PS1-142
PERCEIVED EFFECTIVENESS OF CIGARETTE PACKAGE 
INSERTS TO PROMOTE SELF-EFFICACY TO QUIT:RESULTS 
FROM AN ONLINE EXPERIMENT AND ECOLOGICAL 
ASSESSMENT 

Emily Loud1, Victoria Lambert1, Norman Porticella2, Jeff Niederdeppe2, Stuart G. Fer-
guson3, James F. Thrasher1. 1University of South Carolina, Columbia, SC, USA, 2Cornell 
University, Ithaca, NY, USA, 3University of Tasmania, Hobart, Australia.

Significance: Canada is the only country whose labeling policy requires that inserts 
with efficacy messages be placed inside cigarette packages. This study assessed 
smokers’ responses to inserts with self-efficacy enhancing content through an online 
experiment and a randomized experiment using ecological momentary assessment. 
Methods: Phase 1: 524 adult smokers completed an online survey and evaluated 
8 inserts: 4 based on Canadian inserts and 4 based on the FDA’s Every Try 
Counts (ETC) campaign. Participants rated the perceived effectiveness (PE) 
with five questions (e.g., novelty, message engagement, confidence to quit). 
Paired t-tests were used to assess mean differences in PE for each insert. 
Phase 2: 84 adult smokers participated in a randomized experiment, where 
participants received a 2-week supply of their preferred cigarettes either with 
inserts (n=39) or without inserts (n=45). Participants logged all cigarettes on a 
mobile phone and approximately 4 times a day, this was followed by a survey that 
queried their self-efficacy to quit and to reduce the number of cigarettes they smoke. 
Multi-level mixed regression models were used to evaluate differences in self-
efficacy measures by experimental condition to control for repeated observations. 
Results: Phase 1: Across PE indicators, two of the ETC messages were 
significantly more effective than the others (p<0.001 for all contrasts). The 
same pattern of results was found for smokers who intended to quit and 
those who did not. Inserts with these messages were used in phase 2. 
Phase 2: Participants in the insert condition had higher self-efficacy to quit (2.8 vs. 2.4, 
p=0.25) and self-efficacy to reduce cigarettes (3.4 vs. 3.1, p=0.18) compared to the control. 
Conclusion: Inserts containing ETC messages may be beneficial for promoting self-
efficacy to quit and to reduce the number of cigarettes. Larger, more well powered 
studies will be needed to evaluate their potential effectiveness in promoting cessation. 
Funding Information: This study was funded by a grant from the National Institutes 
of Health (R01 CA215466). The content is solely the responsibility of the authors and 
does not necessarily represent the official views of NIH.

FUNDING: Federal

PS1-143
AN EXPLORATION OF SUBNATIONAL DIFFERENCES IN ILLICIT 
TRADE OF CIGARETTES IN MEXICO

Kevin Welding, PhD1, Belén Sáenz de Miera Juárez2, Michal Stoklosa3, Joanna Co-
hen4, Jeffrey Drope3. 1Institute for Global Tobacco Control JHSPH, Baltimore, MD, USA, 
2Universidad Autónoma de Baja California Sur, La Paz, Mexico, 3American Cancer 
Society, Atlanta, GA, USA, 4Johns Hopkins Bloomberg School of P, Baltimore, MD, USA.

Significance Tobacco industry studies of illicit trade often inflate the size of the illicit 
market with opaque and misleading data collection, methods, and interpretation. A 
recent independent estimate of the illicit market in Mexico using a litter collection 
method was 8.8%, compared to the tobacco industry estimate of 16.6%. As part of the 
academic study there were estimates of the illicit market in eight cities in eight Mexican 
states. This study explores possible explanations for state level variation in the illicit 
trade of cigarettes in Mexico. Methods The study was conducted in eight major cities 
in Mexico: Mexico City, Durango, Hermosillo, Guadalajara, Leon, Merida, Monterrey, 
and Veracruz. 92 Basic Geographical Areas (AGEBs) were sampled for each city to 
satisfy a pre-determined minimum walking distance of 82.8km needed to collect 670 
packs per city. Illicit packs were determined by their lack of Mexican health warning 
labels and the required message “For exclusive sale in Mexico”. Data collection was 
conducted Nov 13 - Dec 5 2017. Secondary data for the Mexican GDP, population 
size, and corruption levels were compared with subnational illicit estimates. Results 
A total of 8204 packs were collected. The illicit share at the subnational level ranged 
from about 1% (Hermosillo and Veracruz) to more than 17% (Durango and Leon). The 
subnational level variation was not explained by differences in taxes since Mexico has 
only a federal cigarette tax rate. There was a weak, negative correlation between illicit 
shares and GDP per capita (-0.36) indicating that illicit shares were slightly higher in low 
GDP per capita areas. There was a positive correlation (0.35) between illicit shares and 
the World Justice Project’s Rule of Law Index, with illicit shares being slightly higher in 
areas with greater government corruption. Conclusion The differences in subnational 
estimates of the illicit trade of cigarettes are not driven by differences in taxation and 
are weakly correlated by differences in GDP per capita and public corruption. Levels of 



16

2020 Poster Session 1 • Thursday, March 12, 2020, 11:30 am - 1:00 pm

non-government corruption, not currently included in this analysis, is a potential driver 
of the differences seen.

FUNDING: Nonprofit grant funding entity

PS1-144
USE OF HEATED TOBACCO PRODUCTS AMONG MIDDLE AND 
HIGH SCHOOL STUDENTS IN GUATEMALA CITY, GUATEMALA

Sophia Mus1, Anna Gottschlich1,2, José Monzón1, James F. Thrasher3, Joaquín Bar-
noya1. 1Instituto de Investigación y Estudios Superiores en Ciencias de la Salud, Uni-
versidad Rafael Landívar, Guatemala, Guatemala, 2Department of Epidemiology, School 
of Public Health, University of Michigan, Ann Arbor, MI, USA, 3Department of Health 
Promotion, Education & Behavior, Arnold School of Public Health, University of South 
Carolina, Columbia, SC, USA.

Background: Heated tobacco products (HTPs) are increasingly marketed worldwide, 
including in Guatemala, a country with weak tobacco control policies. This study 
evaluated HTP awareness, susceptibility and use amongst Guatemala youth.  
Methods: Middle- and high-school students from 10 private schools in Guatemala City 
(n=2870) were surveyed using standard measures of susceptibility, ever use, and current 
(past 30 days) use of cigarettes, electronic cigarettes (e-cigs), and HTPs. Last month use 
of alcohol and marijuana, exposure to tobacco advertising, sensation-seeking tendencies, 
family and friend use of tobacco products, parental education, and family affluence were 
also evaluated. Logistic regression models estimated associations between study variables 
and the following outcomes: HTP awareness, susceptibility, ever use, and current use. 
Results: Of respondents, 52.4% were aware of HTPs, 52.4% were susceptible to 
future use, 8.4% had ever tried them, and 2.9% were current users. Awareness was 
more likely among current smokers (AOR=1.5), e-cigs users (AOR=2.1) and alcohol 
users (AOR=1.8); students with a family member who smoked (AOR=1.3), used HTPs 
(AOR=1.6), or had a friend who used HTPs (AOR=4.1); and more frequent exposures 
(mostly/always) to internet ads (AOR=1.7). Susceptibility to use HTPs was higher among 
current smokers (AOR=10.5), e-cigs users (AOR=21.8), alcohol users (AOR=1.4) 
and marijuana users (AOR=3.4), as well as students who had a friend used HTPs 
(AOR=1.83). Ever use was more likely for current smokers (AOR= 6.6), e-cig users 
(AOR=10.4) and marijuana users (AOR= 2.2), as well as students with family a member 
who smoked (AOR= 1.7) or a friend who used HTPs (7.2). Similarly, current HTP use 
was more likely among current smokers (AOR=6.1) and e-cig users (AOR=84.9), and 
students with a family member who smoked (AOR=3.2) or a friend who used HTPs (44.7). 
Conclusions: More than half of Guatemalan adolescents were aware of and susceptible 
to use HTPs, but current HTP use was low. Conventional predictors for cigarette use 
were correlated with HTP susceptibility and use, but product specific peer influences 
also appear to play a role.

FUNDING: Federal

PS1-145
THE IMPACT OF TOBACCO 21 ON TOBACCO SALES IN 
CALIFORNIA

Wendy Max, PhD, Hai-Yen Sung, Tingting Yao. University of CA San Francisco, San 
Francisco, CA, USA.

Significance: The age of legal tobacco sales in California increased from 18 to 21 on June 
9, 2016 when the Tobacco 21 (T21) law was implemented. By preventing young adults 
from buying tobacco products, it is hoped that T21 will prevent many of them from ever 
starting to use tobacco and will help reduce tobacco use over time. However, some have 
been expressed concerns that T21 might hurt retail tobacco vendors. This study examines 
whether T21 has had an impact on retail tobacco vendors by reducing tobacco sales. 
Methods: We examined weekly Nielsen Retail Scanner data on California sales 
revenue ($) for 2012-2017 for all tobacco products for four types of store: drug 
stores, convenience stores/gas stations, food stores, and mass merchandisers. 
We also analyzed data on cigarette sales volume (number of packs) from 
the California Department of Tax and Fee Administration (CDTFA) for 2010-
2018. Linear regression models of tobacco sales revenue (in 2017 dollars) and 
cigarette sales volume were estimated, controlling for time trend, seasonality, T21 
implementation, and the Proposition 56 tobacco tax increase implemented in April 2017. 
Results: The Nielsen Retail Scanner data showed no statistically significant impact of 
T21 on total tobacco sales revenue but did show statistically significant increases for 
convenience stores/gas stations and decreases for mass merchandisers. The DCTFA model 
indicated that T21 did not have a statistically significant impact on cigarette sales volume. 
Conclusions: The implementation of Tobacco 21 in California was not associated with 

a change in total tobacco sales revenues or cigarette sales volume in the state in the 
early years after it was implemented. However, there was a shift in sales from mass 
merchandisers to convenience stores/gas stations. There was also a large impact 
on both total tobacco sales and convenience store/gas stations associated with the 
Proposition 56 tax increase, which make it challenging to determine the independent 
impact of T21 after April 2017. Our findings indicate that T21 may have had a positive 
impact on some retail tobacco vendors but a negative impact on others.

FUNDING: State

PS1-146
DO MODIFIED RISK TOBACCO PRODUCT CLAIM FEATURES 
AFFECT CONSUMER RESPONSES? 

Andrew B. Seidenberg, Marcella H. Boynton, Noel T. Brewer, Paschal Sheeran, Allison 
J. Lazard, Kurt M. Ribisl. University of North Carolina, Chapel Hill, NC, USA.

Background: To encourage cigarette smokers to transition to less harmful nicotine 
sources, the Tobacco Control Act created a structured process for FDA to review 
and authorize modified risk tobacco product (MRTP) claims. In order to inform MRTP 
regulatory decisions, we evaluated how MRTP claim features (i.e., specificity and type) 
affect consumer responses. Methods: Participants were a convenience sample of 3,161 
US adults who were current cigarette smokers. We conducted an online 2×2 between-
subjects experiment with an independent control. The first factor, MRTP claim specificity, 
manipulated whether participants saw claims that were general (e.g., reduces risk of 
smoking-caused diseases) or specific (e.g., reduces risk of lung cancer). The second 
factor, MRTP claim type, manipulated whether participants viewed claims about risk (e.g., 
reduces risk of lung cancer) or exposure (e.g., reduces exposure to carbon monoxide). 
All claims described potential risk or exposure benefits of completely switching from 
cigarettes to IQOS. Outcomes included risk and exposure beliefs, message believability, 
ease of understanding, relevance, and willingness to try IQOS. Results: General MRTP 
claims elicited lower perceived risk (d=0.13) and exposure beliefs (d=0.16), compared 
to those viewing specific claims (p<0.05). MRTP claim type was unrelated to risk and 
exposure beliefs (p>0.05). Participants viewing general claims reported greater message 
relevance (d=0.11, p<0.05), compared to those viewing specific claims, and exposure 
claims were more believable than risk claims (d=0.15, p<0.05). All other main effects were 
not statistically significant. The only significant interaction of claim type and specificity 
was for message relevance (p=0.02), for which the mean difference between specific risk 
and specific exposure (d=0.12) was greater than mean difference between general risk 
and general exposure (d=0.07). Conclusions: General MRTP claims reduced risk and 
exposure beliefs more than specific MRTP claims, while risk and exposure modifications 
were interpreted similarly. Moreover, claim features did not affect willingness to try IQOS.

FUNDING: Federal

PS1-147
USE OF AND SUSCEPTIBILITY TO USE ELECTRONIC 
CIGARETTES AMONG ADOLESCENTS IN GUATEMALA

Sophia Mus1, Anna Gottschlich1,2, José Monzón1, James F. Thrasher3, Joaquín Bar-
noya1. 1Instituto de Investigación y Estudios Superiores en Ciencias de la Salud, Uni-
versidad Rafael Landívar, Guatemala, Guatemala, 2Department of Epidemiology, School 
of Public Health, University of Michigan, Ann Arbor, MI, USA, 3Department of Health 
Promotion, Education & Behavior, Arnold School of Public Health, University of South 
Carolina, Columbia, SC, USA.

Background: Use of electronic nicotine delivery systems (ENDS) among adolescents has 
increased rapidly in high income countries, where most ENDS research has been conducted. 
This study assessed the prevalence and correlates of susceptibility to and current ENDS 
use among adolescents in Guatemala, a middle-income country with no ENDS regulations. 
Methods: In the summer of 2019, 2,861 students in grades 8-12th completed a 
survey on tobacco product perceptions and behaviors. Susceptibility to future, 
ever (yes, but not in the last 30 days), and current (last 30 days) ENDS use 
were assessed using standard measures. Covariates included: age, sex, current 
substance use (i.e., cigarettes, alcohol, marijuana), family and friend smoking and 
ENDS use, parental education, family affluence, and exposure to tobacco product 
and ENDS advertising. Logistic models regressed ENDS susceptibility (among 
non-current ENDS users only) and current use (entire sample) on covariates. 
Results: Of the 72% of students who did not currently use ENDS, 60% were 
susceptible to future use, and, of the entire sample, 28% currently used ENDS. 
Susceptibility to ENDS use was significantly higher among current smokers 
(AOR=11.86) and alcohol users (AOR=3.23), students with friends (AOR= 2.82) or 
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family (AOR=1.63) who used ENDS, and students with higher exposure to ENDS 
ads (AOR= 2.01). Similarly, current ENDS use was higher among never smokers 
who were susceptible to smoke (AOR=3.19), current smokers (AOR=21.93) and 
alcohol users (AOR=3.83), students with friends (AOR=4.74) or family (AOR= 
2.20) who used ENDS, and those frequently exposed to ENDS ads (OR=2.21). 
Conclusions: As in high-income countries, ENDS susceptibility and use is high among 
Guatemalan adolescents and is associated with cigarette and alcohol use, as well as 
with potential peer, family and advertising influences. Policies are needed to reduce 
ENDS use in this country with weak tobacco control.

FUNDING: Federal

PS1-148
TOBACCO TAXATION AND ITS IMPACT ON DISPARITIES IN 
SMOKING INITIATION OVER TIME AMONG YOUNG ADULTS

Michael J. Parks, PhD1, Megan E. Patrick, PhD2, David T. Levy, PhD3, James F. Thrash-
er, PhD4, Michael R. Elliott, PhD5, Nancy L. Fleischer, PhD6. 1University of Minnesota 
Medical School, Minneapolis, MN, USA, 2University of Minnesota, Minneapolis, MN, 
USA, 3Georgetown University Medical Center, Silver Spring, MD, USA, 4University of 
SC, Columbia, SC, USA, 5University of Michigan, Ann Arbor, MI, USA, 6University of 
MI, Ann Arbor, MI, USA.

Background: Almost 95% of smokers start smoking before age 21, and tobacco taxation 
is one of the most effective tobacco control tools for reducing smoking. However, there 
is a dearth of research on how tobacco taxes impact smoking initiation over time during 
the critical ages when nearly all smokers start smoking. Moreover, tobacco-related 
disparities are pressing public health priorities, yet limited research exists on taxes and 
initiation over time across key demographic groups. This project examines how tobacco 
taxes affect smoking initiation over time among a national sample of young adults, and 
the extent to which this relationship differs by key sociodemographic characteristics. 
Methods: Data came from the longitudinal arm of the Monitoring the Future (MTF) project 
(2000-2017). MTF is a national study of drug use behaviors and related attitudes, with 
nationally-representative samples of 12th graders recruited annually. Subsamples of 12th 
graders are followed longitudinally into adulthood. We examined four follow-ups (ages 
19/20, 21/22, 23/24, 25/26) and 30-day use of cigarettes. MTF attrition weights were 
used. We used logistic regression to examine the association between state-level price 
per cigarette pack, in constant dollars, and smoking at follow-up among all nonsmokers 
at baseline. Interaction terms were used to assess differences across sociodemographic 
groups, including parents’ education, race/ethnicity, and sex. Results: We found that for 
each dollar increase in price at baseline the odds of smoking at follow-up 1 were reduced 
by 14% (AOR= 0.86; 95% CI=0.82, 0.91). A similar pattern was found for smoking at 
follow-ups 2 and 3. There was a statistically significant interaction between baseline 
tobacco prices and sex for smoking at follow-up 1 (AOR=1.13; 95% CI=1.02, 1.25), 
such that the negative relationship between tobacco price and smoking at follow-up 1 
was stronger for females than males. Conclusions: Cigarette prices reduce smoking 
initiation among young adults over time, and the buffering effect of pack price is stronger 
for females relative to males. Taxation is a key population-level strategy for preventing 
smoking during critical ages.

FUNDING: Federal

PS1-149
BELIEFS AROUND THE ENVIRONMENTAL IMPACT OF 
E-CIGARETTE LITTER AND RELATED BEHAVIORS AMONG 
ADOLESCENTS AND YOUNG ADULTS AGED 15-34

Megan Diaz, PhD, Basmah Rahman, MPH, Dan Dinh, BS, Barbara Schillo, PhD, Minal 
Patel, PhD. Schroeder Institute at Truth Initiative, Washington, DC, USA.

In 2015, nearly 60 million e-cigarette products were sold at point-of-sale locations in 
the US. Nearly one-third of these products (19.2 million), were marketed as disposable, 
creating a new source of e-waste: micro-plastic pollutants, heavy metals, and toxic 
chemicals, which can leach into soil and ground-water when disposed. With little research 
to date on this issue, this study, aimed to assess knowledge, attitudes, beliefs, and 
behaviors around e-cigarette related waste (ERW) (i.e. discarded devices, refills and 
e-liquids) among adolescents and young adults. An online, opt-in panel was used to 
conduct a cross-sectional, national survey of 15-34-year-olds (n=2049; October 2019) 
to ask about e-cigarette litter, perceptions of e-cigarette toxicity, environmental impact of 
ERW, and facilitators/barriers impacting decisions to recycle. Summary statistics, cross-
tabulations with Pearson’s chi-squared statistic and Fisher’s exact tests were completed 

for items asked of all participants. Significant differences between never-vapers (n=966) 
and ever-vapers (n=1,083) were seen in whether they identified ERW as a type of litter 
(81.5% vs. 80.3%, p=0.002); believed ERW to be dangerous to throw into the trash 
(72.6% vs. 65.8%, p<0.001); and believed that it contained toxic substances (83.1% vs. 
74.8%, p<0.001). There were also differences in the extent to which respondents were 
certain about the availability of access to appropriate ERW disposal facilities (61.8% 
vs. 67.9%, p<0.001). Device owners (n=544) felt that they lacked information about 
(48.5%) or found it inconvenient (53.9%) to dispose of ERW responsibly. Currently, 
no standardized processes for disposing of the millions of e-cigarette devices, refills 
and e-liquids exist, leaving consumers to guess at how to best dispose of these items. 
Our study shows that in a convenience sample of youth and young adults the negative 
environmental impact of ERW is largely understood. There were high degrees of 
uncertainty, however, about how to best dispose of ERW. This research highlights the 
need for consistent standards for waste management for e-cigarettes with corresponding 
consumer guidance on responsible disposal.

FUNDING: Nonprofit grant funding entity

PS1-150
THE RISE OF WILD WILD WEST STYLE ROBBERIES OF 
CONVENIENCE STORES FOR TOBACCO IN NEW ZEALAND 2009-
2018. ANALYSIS OF NEWS REPORTS.

Kyro Selket, PhD, Marewa Glover, PhD, Robin Shepherd, PhD, Kumar Paramanathen, 
PhD. Centre of Research Excellence: Indigenous Sovereignty & Smoking, Auckland, 
New Zealand.

Annual hikes in tobacco excise tax coupled with minimum pack sizes (20 sticks/30gms 
of loose tobacco) has resulted in New Zealand (NZ) tobacco being the highest priced 
relative to income in the world. At $NZ32 ($US21) a pack (of 20), NZ cigarettes have 
been likened to “gold”. A low duty-free allowance (50gm) and thorough border control 
effectively dampens cross border smuggling. A reduction in growing for personal use 
from 15 to 5kg/yr has likely further limited access to cheaper, though illegal to sell, home 
grown tobacco. One harmful consequence was a sudden upsurge in robberies, often 
aggravated, of convenience stores and petrol stations for tobacco. Content analysis 
of 2009-2018 online news articles identified 575 unique robberies mostly targeting the 
iconic NZ “dairy” (corner store) (58%) a pivotal cultural space of engagement in small 
communities. Also hit were petrol stations (22%) and liquor stores (9%). There was 
an exponential increase from 41 robberies in 2015 to 198 in 2017. Robberies were 
more likely to be reported in colder versus warmer months (p=.014) and on Saturday 
to Monday versus Tuesday to Friday. Physical injury was inflicted in 100 incidences. 
Injuries ranged from minor scratches to a fractured eye socket and a broken jaw. Stolen 
vehicles were used in 86 robberies. Of 318 articles providing some information about 
offenders, “men” or “man” was the most frequent description. An increase in demand 
for illicit tobacco is indicated. This phenomenon will likely increase the negative health 
and social effects of participation in crime, such as imprisonment, especially for lower 
socioeconomic groups, the indigenous Maori and mental health consumers, among 
whom smoking prevalence is disproportionately concentrated and it is not reducing as 
rapidly as tax policies promised. There is a dearth of research on tobacco robberies to 
enable across country comparison. Store robberies in NZ are likely higher due to our 
geographical distance from neighbouring countries preventing easier smuggling across 
land borders or via short boat trips. Without more effective cessation aid Wild-Wild-West 
style heists may blight NZ culture for some time.

FUNDING: Nonprofit grant funding entity

PS1-152
ARE SOUTH AFRICAN SMOKERS SOFTENING OR HARDENING? 
A CROSS-SECTIONAL ANALYSIS OF THE SOUTH AFRICAN 
SOCIAL ATTITUDES SURVEY BETWEEN 2007 AND 2018 

Margarete C. Kulik, PhD1, Olalekan A. Ayo-Yusuf, BDS, MPH, PhD2, Catherine O. 
Egbe, PhD3. 1University of Arkansas for Medical Sciences, Little Rock, AR, USA, 2Sefako 
Makgatho Health Sciences University, Pretoria, South Africa, 3South African Medical 
Research Council / Sefako Makgatho Health Sciences University, Pretoria, South Africa.

Significance: Recent studies have shown softening among smokers in different countries 
and in different population subgroups, i.e. as smoking prevalence declined remaining 
smokers made more quit attempts and smoked fewer cigarettes per day (CPD), as 
opposed to hardening. Methods: We examined tobacco use-related cross-sectional 
data from five waves of the South African Social Attitudes Survey (SASAS 2007-2018, 
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N: 14,822, not all variables were available in all waves). Accounting for the SASAS’s 
complex survey design, we ran logistic and linear regressions for smoking prevalence, 
and for the following indicators of softening: CPD, plans to quit smoking within a month, 
and time to first cigarette (5 minutes). We controlled for survey wave, age, gender, 
race, marital status and educational level. Results: Overall prevalence remained stable 
between 2007 (20.7%) and 2017 (19.8%) (p=0.987). There were no significant or only 
borderline significant changes in the softening indicators over time in the population 
of smokers overall. In the adjusted models CPD declined by 0.12 cigarettes per year 
(p=0.06), the proportion of those planning to quit increased by a factor of 1.02 per year 
(p=0.484), and the proportion of those smoking within 5 minutes of waking decreased 
by a factor of 0.97 per year (p=0.14). However, additional analyses showed that among 
women, CPD declined significantly by 0.33 cigarettes per year (p<0.01). Conclusion: 
Although South African smokers do not show significant softening overall, we found 
that CPD, especially among South African women, has been declining significantly over 
the period of the study. Stronger tobacco control policies and better-tailored smoking 
cessation interventions are needed to achieve a significant decrease in smoking 
prevalence in South Africa.

FUNDING: Unfunded

PS1-153
DIFFERENCES IN TOBACCO RETAIL DENSITY AMONG 
LOCALITIES WITH STRONG VERSUS WEAK FLAVORED 
TOBACCO RESTRICTIONS

Adam F. Benson, MSPH1, Elexis C. Kierstead, MPH1, Lauren Czaplicki, PhD1, Shanell 
Folger1, Peter Herman, MA2, Minal Patel, PhD3, Barbara A. Schillo, PhD1. 1Schroeder 
Institute at Truth Initiative, Washington, DC, USA, 2NORC at the University of Chicago, 
Chicago, IL, USA, 3Schroeder Institute for Tobacco Research and Policy Studies at 
Truth Initiative, Washington, DC, USA.

Flavored tobacco products (FTPs) increase rates of initiation and progression to 
established product use. In addition, we know menthol smokers try to quit smoking at 
higher rates than non-menthol smokers, but with less success. FTP policies restricting 
sales are one way to reduce access to these products, but policy strength varies. 
Strong policies regulate all products and all flavors, including menthol cigarettes, and 
are not restricted to only youth-oriented areas, such as schools. To understand how 
retail availability differs with policy context, we conducted a cross-sectional exploratory 
study examining differences in tobacco retailer density between localities based on FTP 
policy strength. We constructed a database of sub-state level FTP policies through June 
2019 (n=213). FTP policies were dichotomized as strong (n=42) and weak (n=171). 
FTP retailers (n=310,090) were estimated: 1) using a 2019 national specialty vape 
shop directory (n=13,374) and 10 retailer codes in a 2018 national business directory 
(n=296,716), and 2) by specialty vape stores alone (n=14,230). FTP retailer density was 
assessed using adaptive-bandwidth kernel density estimation to control for underlying 
population density. Median density was calculated and stratified by locality urbanicity 
using USDA Rural Urban Continuum Codes (RUCC). Density differences were compared 
using Wilcoxon rank-sum tests, adjusted for multiple comparisons. Median density for 
all FTP retailers was 79.3% higher in localities with strong policies compared to weak 
policies (p< 0.001). Density for specialty vape retailers alone was 65.6% higher in 
strong policy localities, though this difference was not statistically significant (p=0.1272). 
Stratifying by urbanicity, strong polices accounted for 25% (n=34/137) of policies in metro 
areas, 10% (n=6/60) in micropolitan, 0% (n=0/12) in suburban, and 50% (n=2/4) in non-
metro areas. Due to sample size, only metro and micropolitan areas were examined. In 
metro areas, density was 81.2% higher in strong policy localities (p=0.011) among all 
FTP retailers than weak policy localities. No other statistically significant differences were 
observed by urbanicity. Overall, there is some evidence of higher FTP retail density in 
localities with strong FTP policies, particularly in metro areas, suggesting current strong 
policies are proportionally impacting more retailers, though not necessarily specialty 
vape stores. Further research to examine changes in retailer density and FTP access 
over time as a result of these policies is needed.

FUNDING: Other

PS1-154
MEDIA REPORTING OF E-CIGARETTE BAN IN INDIA

Ayodeji J. Awopegba, DMD, MPH1, Ryan David Kennedy, PhD2, Joanna E. Cohen, 
PhD3. 1Johns Hopkins University, Baltimore, MD, USA, 2Department of Health, Behavior 
& Society, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, USA, 
3Johns Hopkins Bloomberg School of P, Baltimore, MD, USA.

Significance: Tobacco control efforts in India, home to a quarter of the world’s tobacco 
users, are critical to impact global rates of tobacco use. On September 18, 2019, India’s 
Finance Minister announced a ban on the sale of e-cigarettes. This study investigates 
media reporting related to the ban. Methods: Using Tobacco Watcher (TW), an 
automated and publicly available media analysis engine that collates news from over 
368,000 sources in 16 languages, we plotted trends in news stories mentioning the 
following: “bans”, “e-cigarette”, “ENDS”, “vaping” and “India” between Sept 1 and 
Nov 30, 2019. Themes were examined to describe major events surrounding the 
announcement of the ban. Results: There was global coverage of the e-cigarette sales 
ban. We observed three notable spikes in the time period. The first spike (Sept 11) was 
on announcement of an impending ban. The second spike was the announcement of 
the ban (Sept 20). News in the third spike (Sept 27-30) was on legal opposition to, as 
well as strategic implications of, the ban. Further investigation using TW’s smart history 
feature, which chronologically displays related articles, revealed the following: banning 
e-cigarettes had been identified as a priority by the Prime Minister; the Indian Council 
of Medical Research released a white paper late May 2019 recommending banning 
e-cigarettes on their potential to addict nonsmokers and become a gateway to smoking 
(this report further bolstered the government’s argument despite opposition by certain 
public health experts who proposed regulating, rather than banning, e-cigarettes); a 
circular by the Ministry of Health required prior approval for research and workshops 
related to e-cigarettes; there were existing e-cigarette bans in 12 states, in line with a 
May 2018 advisory by the Ministry of Health; and the Sept 18 ordinance was approved 
by both houses and passed into law (month date). Conclusions: Events leading up 
to the announcement of the ban were favorable to the ban: existing subnational bans, 
scientific reports supporting the policy and political will to pass the policy. Media coverage 
following the ban included both favorable and unfavorable reactions.

FUNDING: Academic Institution; Other

PS1-155
TOBACCO TREATMENT TRIAL PARTICIPATION AMONG 
AFRICAN-AMERICAN SMOKERS SEEKING LUNG CANCER 
SCREENING

Chloe M. Martin, PhD. Memorial Sloan Kettering Cancer Center, New York, NY, USA.

Significance: Although African-American smokers report desire to quit smoking, they 
are less likely to participate in tobacco treatment trials. Lung cancer screening presents 
an opportunity to offer evidence-based tobacco treatment to African-American and other 
high-risk smokers. Identifying factors that are associated with variation in participation 
rates of African-Americans could improve tobacco treatment trial engagement. Thus, 
we examined rates and factors associated with lack of referral and refusal of African-
Americans in a tobacco treatment trial conducted at low-dose computed tomography 
lung cancer screening sites (LDCT-LCS). Methods: Ethnic differences (African-American 
vs. Caucasian) in participant referral and refusal rates were examined in a multi-site 
tobacco treatment trial (Cessation and Screening to Save Lives-CASTL)- open to 
accrual at 8 LDCT-LCS across the U.S. Results: To date, there have been a total of 196 
African-American and 1,435 Caucasian smokers with LDCT appointments scheduled 
at the 8 LDCT-LCS. About half (47%) of the African-American smokers with LDCT 
appointments were not referred to the CASTL trial by LDCT-LCS Site Coordinators 
whereas only 12% of Caucasian smokers were not referred (Χ2 (3, N=1629) = 103.5, p 
< .01). However, the trial refusal rate for eligible smokers was lower for African-American 
smokers (n= 19, 8%) than Caucasians (n=531, 37%)). Prominent reasons for refusal 
were no time, passive refusal, not interested, prefer to quit on own, and not ready to 
quit. Conclusion: Previous work has identified multilevel factors at the provider and 
patient level as potential contributors to the historically lower enrollment rates of ethnic 
minorities in tobacco treatment trials. These results support that these factors should 
also be explored in tobacco treatment trials conducted in LDCT-LCS. Encouragingly, our 
results underscore that African-American smokers seeking lung cancer screening who 
are approached for participation may be open to enrolling in a tobacco treatment trial.

FUNDING: Federal

PS1-156
A 114% CIGARETTE TAX HIKE WAS PROSPECTIVELY 
ASSOCIATED WITH ALCOHOL CONSUMPTION AMONG ADULT 
SMOKERS: FINDINGS FROM NATIONALLY REPRESENTATIVE 
LONGITUDINAL PANEL DATA IN SOUTH KOREA 

Boram Lee, Dong-Chul Seo. Indiana University, Bloomington, IN, USA.
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Significance: Although smoking and drinking are closely related behaviors, little 
research has examined impact of cigarette taxation on alcohol consumption. This 
study investigated whether or not alcohol consumption changed among Korean adult 
smokers who quit or reduced smoking cigarettes after a 114% cigarette tax hike in 2015. 
Methods: Data were drawn from Wave 9 to 12 (collected yearly from 2014 to 2017) 
of the nationally representative longitudinal panel study, the Korean Welfare Panel 
Study. Korean adults who were 19 years old or older comprised the analysis sample 
of the present study (N=10,875). We applied a difference-in-differences approach to 
compare alcohol consumption before and after the tax increase among three groups 
(i.e., quitters after the cigarette tax hike, continued smokers, and non-smokers during 
the study period). To further examine changes in alcohol consumption after the cigarette 
tax hike among continued smokers, we used the fixed-effect models stratified by sex. All 
analyses were conducted in Stata, version 15.1, accounting for complex survey design. 
Results: Alcohol consumption significantly decreased among those who quit smoking 
after the tax increase compared to non-smokers (p=.024). For continued smokers, 
decreased cigarette consumption in the first year of the tax increase was associated 
with reductions in alcohol consumption among female smokers (p=.001) but not male 
smokers (p=.237). Conclusions: Our findings suggest that we may expect the beneficial 
spillover influence of cigarette taxation on alcohol consumption among female smokers 
and those who quit smoking after the cigarette tax increase.

FUNDING: Unfunded

PS1-157
THE PUBLIC HEALTH STANDARD IN ACTION--EVIDENCE FROM 
THE IQOS REVIEW

Micah L. Berman, JD, Allison Glasser, MPH. The Ohio State University, Columbus, 
OH, USA.

Pursuant to a court order, e-cigarette companies will be required to submit premarket 
applications to the FDA by May 2020. If these applications do not demonstrate to the 
FDA’s satisfaction that the use of a given e-cigarette product is “appropriate for the 
protection of the public health,” the FDA will not authorize its continued sale. These 
reviews present the FDA with a critical opportunity to protect public health by weighing the 
harms of e-cigarette products against the potential benefits they offer to current smokers. 
In conducting these reviews, how will the FDA determine what is “appropriate 
for the protection of the public health” (the “public health standard”)? One of 
the few data points available is the FDA’s recent decision to authorize the sale 
of iQOS, a heat-not-burn product manufactured by Philip Morris. The FDA 
determined in April that allowing the sale of iQOS would be “appropriate for the 
protection for the public health,” and the first few U.S. iQOS stores are now open. 
This presentation critically reviews how the FDA applied the public health standard in 
authorizing the sale of iQOS, and it suggests potential process modifications the FDA should 
consider before its review of e-cigarette applications begins. We focus on three main concerns. 
First, the FDA did not present its interpretation of the public health standard, thereby 
leaving it unclear what the iQOS application was being measured against. Though 
not stated explicitly, the iQOS review suggests that, in the FDA’s view, a product will 
satisfy the public health standards if it less harmful than a conventional cigarette. We 
explain why such an approach conflicts with the language of the Tobacco Control Act. 
Second, the iQOS review relied heavily on industry data and representations 
without any discussion of sponsorship bias or the tobacco industry’s history 
of research misconduct. Such reliance is deeply troubling given the strong 
financial incentive of applicants to minimize the harms of their products. 
Finally, the iQOS review did not utilize the risk assessment methodologies developed 
by the National Research Council (NRC) and numerous federal agencies. Thus, it was 
not able to present any quantitative assessment of the potential impact of iQOS sales 
on public health. We present a risk assessment framework designed to characterize 
the anticipated effects of a new tobacco product on public health. The framework builds 
upon the four-part risk assessment framework developed by the NRC, but includes 
modifications to account for some of the salient features of tobacco use and regulation.

FUNDING: Federal

PS1-158
CHARACTERIZING PROMOTIONAL OFFERS IN EMAIL 
E-CIGARETTE AD CAMPAIGNS (JANUARY DECEMBER 2018)

Randall Simpson, MPH1, Lauren Czaplicki, PhD1, Shyanika W. Rose, MA, PhD1, 
Meghan Moran, PhD2, Shanell Folger1, Dan Dinh1, Allison Buffet1, Barbara Schillo, 
PhD1. 1Schroeder Institute at Truth Initiative, Washington, DC, USA, 2Johns Hopkins 
Bloomberg School of Public Health, Baltimore, MD, USA.

Signficance: Electronic cigarette (e-cigarette) use is rapidly growing among youth and 
young adults in the US. Young people may be particularly sensitive to digital e-cigarette 
marketing in the form of direct-to-consumer (DTC) emails, which contain product 
discounts and invitations to engage with the brand. The current study examines the use of 
discounts and digital appeals in DTC marketing for e-cigarette advertisement. Methods: 
Data were collected from a one-year sample (Jan-Dec 2018) of US direct-to-consumer 
email e-cigarette ad campaigns (n=200) from Mintel Comperemedia. Four authors coded 
ads for discounts and invitations to engage online for additional discounts (kappa=0.85). 
Brands were categorized as market leaders (MLs) and non-market leaders (non-MLs) 
based on dollar share during 2018. Results: Of the 200 ads, 13.5% were sent by MLs 
(JUUL, MarkTen, VUSE) and 86.5% were sent by non-MLs. Overall, 71.5% of ads in the 
sample contained discounts and 20% of the ads contained invites to digitally engage with 
the brand for further discounts. Engagement invitations offered discounts if consumers 
followed the brand on social media, joined a referral or member rewards program, 
downloaded a mobile app or visited the brand website. Among MLs (n=27), 59.3% of 
the ads offered discounts and 22.2% of the ads contained digital engagement invitations. 
Among non-MLs (n=173), 73.4% of ads contained discounts and 19.7% offered digital 
engagement invitations. Conclusion: Discounts were highly prevalent in this sample; 
non-MLs appear to use discounts at a higher rate versus MLs. A significant portion of 
both MLs and non-MLs ads invited recipients to digitally engage with their brand. This 
may have implications for reaching younger audiences with novel devices. Restrictions 
on email marketing could reduce exposure of this product to vulnerable populations.

FUNDING: Other

PS1-159
EFFECT OF AN E-CIGARETTE TAX ON ITS PERCEIVED RISK AND 
BENEFIT AMONG INDONESIAN ADULT USERS

Ikhsan Budiarto1, Dien Anshari1, Anhari Achadi1, M. Justin Byron2. 1Universitas In-
donesia, Depok, Indonesia, 2University of NC at Chapel Hill, Chapel Hill, NC, USA.

Significance: In October 2018, Indonesia implemented a new, substantial e-liquid 
tax. We investigated how the tax affected perceived affordability, perceived harm, and 
perceived benefit. Methods: We conducted online surveys with a convenience sample of 
Indonesian adult e-cigarette users. For Wave 1, respondents were recruited via ads on 
Facebook and Instagram in September 2018 (n=1,322). Participants were recontacted 
in November-December 2018 for Wave 2 (n=1,039). We asked participants the price 
paid for their most recent e-liquid purchase. We assessed the dependent variable of 
perceived harm by asking “how harmful are e-cigarettes to your health?” with response 
options 1 (not at all) to 4 (extremely). We assessed perceived benefit via agreement 
with a statement that e-cigarettes are an effective way to quit smoking, with response 
options 1 (strongly disagree) to 5 (strongly agree). Our independent variables were 
perceived affordability, vaping status (vape only vs vape and smoke cigarettes), and 
social support (having a close friend who vapes). Multiple linear regression models 
estimated the effects of the independent variables on each of the dependent variables, 
controlling for sociodemographic variables. Results: Although e-liquid prices rose an 
average of 9% due after tax, perceived affordability of e-cigarettes was unchanged 
(t=1.43, p<0.154). However, perceived harm (t=-3.55, p<0.001) and perceived benefit 
increased (t=-20.18, p<0.001). Perceived harm was negatively associated with perceived 
affordability (β=-0.1, SE=0.03, p<0.001) and positively associated with vaping status 
(β=0.22, SE=0.07, p<0.001). Perceived benefit was positively associated with perceived 
affordability (β=0.05, SE=0.02, p=0.006) and job status (β=0.11, SE=0.04, p=0.015). 
Conclusion: The tax regulation was associated with increased perceived harm and 
increased perception that e-cigarettes are useful for cessation. Thus, the tax may have 
affected key beliefs relevant to public health. It may be helpful to monitor these beliefs 
in the implementation of taxes in other countries.

FUNDING: Academic Institution
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PS1-160
THE NEED FOR A TOBACCO CONTROL POLICY 
IMPLEMENTATION MODEL - AN ANALYSIS OF IMPLEMENTATION 
SCIENCE MODELS

Blake M. Reilly, MSPH1, Connie Hoe, MSW, PhD2, Ryan David Kennedy, PhD1, Jo-
anna Cohen, MHSc, PhD1. 1Department of Health, Behavior & Society; Johns Hopkins 
Bloomberg School of Public Health, Baltimore, MD, USA, 2Department of International 
Health; Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, USA.

Significance: While tobacco control policies have been adopted across the globe, 
effective implementation continues to be a major challenge, particularly in low-and 
middle-income countries. In order to fully realize the public health benefit from FCTC 
policies, effective implementation is required. Implementation science is the study of 
methods to promote the systematic uptake of evidence-based programs and policies. 
The National Institutes of Health recommends 61 models for the study of dissemination 
and implementation as published in Tabak et al (2012). The primary aim of this study is 
to critically assess these 61 models to determine their applicability for understanding 
tobacco control policy implementation. Methods: A literature review was conducted on 
the 61 dissemination and implementation models whereby data relevant to the focus of 
the model, level at which it operates, and key constructs were extracted and compared 
to existing literature on tobacco control policy implementation. Results: Results showed 
that of the 61 models, 11 concerned dissemination only, 38 were related to both 
dissemination and implementation, and 12 models concerned implementation only. Of 
these 12 models, none were specific to policy implementation, and none included a 
construct relevant to industry interference - one of the most commonly cited barriers to 
tobacco control policy implementation around the world. In fact, most articles focused 
solely on the positive aspect of engaging stakeholders without taking into account 
opponents or disruptors. Conclusion: Given the importance of industry interference 
to tobacco control policy implementation and the inherent difference between program 
and policy implementation, there is an urgent need for the tobacco control community 
to develop a policy implementation model that can help advocates better manage the 
policy implementation process, uncover weak areas of implementation, and leverage 
associated strengths and opportunities. Studies can also be undertaken to test and 
refine the model, thereby contributing to actionable knowledge.

FUNDING: Nonprofit grant funding entity

PS1-161
EFFECTS OF AN 80% CIGARETTE PRICE INCREASE ON 
QUIT ATTEMPTS, SUCCESSFUL QUITTING, AND SMOKING 
INTENSITY AMONG KOREAN ADULT SMOKERS: RESULTS FROM 
NATIONALLY REPRESENTATIVE LONGITUDINAL PANEL DATA 

Boram Lee, Dong-Chul Seo. Indiana University, Bloomington, IN, USA.

Significance: South Korea implemented an unprecedented 114% cigarette tax increase 
in 2015, raising its cigarette price by 80%. This study evaluated the extent to which the 
2015 cigarette tax increase affected Korean adult smokers in terms of quit attempts, 
successful quitting, and smoking intensity. Methods: Data were drawn from a nationally 
representative longitudinal study, the Korean Welfare Panel Study (Waves 9-12, 2014-
2017). Korean adults who smoked before the 2015 cigarette tax increase comprised 
the sample (N=2,114). We used the multiple logistic regressions to examine factors 
of quit attempts and successful quitting and the generalized estimating equations to 
estimate changes in smoking intensity among continued smokers. Results: After the 
cigarette tax increase, 60.9% of smokers attempted to quit and 34.7% of the attempters 
succeeded in quitting. The smokers aged 65 years and light smokers both attempted 
more (ps<.01) and succeeded more (ps<.05) in quitting than smokers aged 35-44 
years and heavy smokers, respectively. The successful quitting was not significantly 
associated with income levels. Depressive symptoms, first cigarette use before age 
19, and smoking a pack or more a day at baseline were associated with failures in 
quitting. Smoking intensity among continued smokers decreased after the cigarette 
tax increase (p<.001), but such a decrease was not observed in light smokers, young 
smokers, and high-income smokers. Conclusion: A cigarette price increase lagging 
inflation and income growth may not be as impactful as it should. It is recommended 
that cigarette prices be periodically evaluated and raised to keep pace with the rate of 
inflation and consumer income growth.

FUNDING: Unfunded

PS1-162
THE INFLUENCE OF CIGARETTE PACKAGING ON CANADIAN 
SMOKERS’ INTERACTIONS WITH CESSATION MESSAGES

Christine D. Czoli, PhD, Huda Masoud, MSc, Dilara Jakupovic, MASc, Megan Tam, 
BA. Health Canada, Ottawa, ON, Canada.

Significance: Since 2000, Canada has required cigarette packages to include 
Health Information Messages (HIMs), which complement health warnings by 
communicating positive, cessation-related messages to smokers. The placement 
of HIMs differs depending on the type of cigarette package (slide-and-shell 
(S/S), flip-top (F/T)), which may impact their effectiveness. The current study 
examined whether the type of cigarette package most commonly used by 
Canadian smokers influenced their likelihood of noticing and reading HIMs. 
Methods: An online survey was conducted between January 28 and March 5, 2019 
with 3,000 Canadians smokers aged 16 years or older. Participants were asked 
about the frequency with which they noticed and read HIMs in the past month. 
Logistic regression models were used to examine whether the frequency of noticing 
and reading HIMs varied by cigarette package type, while adjusting for covariates. 
Results: While most participants (90.3%) reported noticing HIMs in the past 
month, this varied by cigarette package type: 85.5% among S/S users vs. 92.3% 
among F/T users (p<0.001). Regression analysis indicated that the likelihood of 
noticing HIMs was significantly lower among smokers who used S/S packages 
(aOR=0.56, p<0.001). Of those who noticed HIMs, 77.3% reported reading them. 
The proportion of smokers who reported reading HIMs also varied by package 
type: 89.5% among S/S users vs. 72.7% among F/T users (p<0.001). Package 
type was significantly associated with reading HIMs, with smokers using S/S 
packages significantly more likely to report reading HIMs (aOR=3.47, p<0.001). 
Conclusion: Smokers’ interactions with HIMs varied by cigarette package type: while 
the likelihood of noticing HIMs was greater among F/T users, smokers who used S/S 
packages were significantly more likely to report reading these messages. These 
differences may be due to the placement of HIMs, as those printed on inserts placed 
inside F/T packages may be discarded, while those printed on the inner slide of S/S 
packages remain intact within the package. These findings underscore the importance 
of product packaging considerations in the implementation of tobacco labelling and 
communications interventions.

FUNDING: Federal

PS1-163
DEVELOPMENT AND IMPLEMENTATION OF TOBACCO-FREE 
MOVIES RULES IN INDIA

Amit Yadav, PhD, Stanton Glantz, PhD. University of California San Francisco, San 
Francisco, CA, USA.

Introduction: India releases the largest number of movies in the world. In 2004-05, 
89% of Bollywood movies had tobacco imagery. Method: Comprehensive review of 
legislation, judicial decisions, Bollywood trade publications and news articles. Results: In 
2005, the Ministry of Health (MoH) notified a complete ban on tobacco imagery in movies 
with support from WHO and NGOs. Filmmakers and the Ministry of Information and 
Broadcasting (MoIB) opposed the regulations. A filmmaker challenged the rules in court, 
which ruled that regulations violated constitutional freedoms of speech and trade. On 
appeal by MoH, the Supreme Court allowed the rules to go into effect. The film industry 
continued to oppose through MoIB, weakened the rules and delayed implementation 
to 2012. Even so, in a world first, the rules required all films with tobacco imagery to 
a) provide a strong editorial justification to the film certification board; b) display 100 
seconds of anti-tobacco messages (before the film and at the intermission) produced 
by the MoH and c) an anti-tobacco static health warning at the bottom of screen during 
display of a tobacco product or its use. In 2015, three years after the rules took effect, 
about 50% of movies had tobacco imagery. 27% of smoking films had full compliance 
with all three rules and 99% complied with at least one. The cumulate exposure of the 
100 seconds of anti-tobacco advertising amounted to about 25 hours of anti-tobacco 
advertising per year in theaters. Although age-based rating for such movies was dropped 
in a compromise with filmmakers and MoIB, filmmakers continued to challenge the rules. 
Conclusions: India implemented a comprehensive set of regulation to restrict tobacco 
imagery in films. Opposition from filmmakers led to several modifications over 7 years 
before the rules got implemented, but it led to a substantial drop in tobacco presentation 
in films and an increase in exposure to anti-tobacco messages.

FUNDING: Federal



21

2020 Poster Session 1 • Thursday, March 12, 2020, 11:30 am - 1:00 pm 

PS1-164
HOW NEW ZEALAND VAPERS MIGHT RESPOND TO E-LIQUID 
FLAVOR BANS, INTEREST IN VAPING CANNABINOIDS IF 
LEGALIZED AND CURRENT USE OF ORAL NICOTINE POUCHES. 
A SURVEY OF VAPE EXPO ATTENDEES.

Marewa Glover, PhD1, Carl V. Phillips, PhD2, Robin Shepherd, PhD1, Yolande Jeffares, 
BAppSc3, Andrew Thompson4, Kyro Selket, PhD1, Kumar Paramanathen, PhD1. 1Centre 
of Research Excellence: Indigenous Sovereignty & Smoking, Auckland, New Zealand, 
2Independent researcher, Milford, NH, USA, 3Independent researcher, Nelson, New 
Zealand, 4Independent vape advocate, Sydney, Australia.

Deaths due to vaping oil-contaminated cannabinoid liquid and resulting vaping product 
bans in some US states led the New Zealand (NZ) government to reconsider how to 
regulate e-cigarettes and vaping. A legalising cannabis referendum was also slated for 
late 2020. To inform the debate we added questions to an anonymous iPad-based survey 
assessing the potential for enrolling regular vapers who had hardly ever smoked into 
a cohort study. Questions covered flavors used, likely behavior if flavors were limited, 
awareness/use of oral tobacco/nicotine pouches, cannabis smoking and interest in 
vaping cannabinoid liquid if legalized. Recruitment occurred at the Auckland Vape Expo 
7-8 December 2019. Results: 340 vapers (30% female) took part; 1/3 were Maori or 
Pacific; 80 had never smoked more than 1000 cigarettes and almost all were interested 
in being part of a vaping health effects study – of whom 52 lived in/near NZ’s largest city 
Auckland. Of all vapers only 6% regularly vaped tobacco, menthol or mint. Only 10% of 
people who vaped other flavors said they would comply with a hypothetical flavor ban 
and switch to allowed flavors. The rest predicted they would instead buy from overseas 
or illicit markets, mix their own, and/or smoke. Almost none predicted they would try to 
quit vaping. Results were similar for under 25yr olds (n=85). Of NZ vapers, 40% had 
tried, 14% already used and 22% had never heard of pouched tobacco/nicotine products. 
Among NZ residents there was substantial interest in vaping legalized cannabinoid 
liquid: 34% said they maybe would and 37% said they almost certainly would. This 
included over half of those who said they did not currently smoke cannabis (some may 
have vaped cannabinoids; they weren’t asked). Of current cannabis smokers, half had 
vaped cannabinoid liquids, mostly in NZ. These results were similar for under 25yr 
olds. A substantial black market in cannabinoid vaping products is indicated. Alike to 
previous research a nicotine e-liquid flavor ban would likely drive people to make/seek 
unregulated nicotine liquids. Promisingly, Auckland likely has enough virtually never-
smoked vapers to warrant being part of a multi-country study.

FUNDING: Nonprofit grant funding entity

PS1-165
EFFECTS OF NICOTINE CONTAINING E-CIGARETTE VAPOR 
ON CONDITIONED PLACE PREFERENCE IN ADULT AND 
ADOLESCENT RATS USING A NOVEL, OPEN SOURCE VAPOR 
EXPOSURE APPARATUS

Jude A. Frie, Jacob W. Underhill, Jibran Y. Khokhar. University of Guelph, Guelph, 
ON, Canada.

Significance: Adolescent nicotine exposure is a continued concern due to the growing use 
of electronic cigarettes (e-cigarettes) and their largely unknown health risks, especially 
in special populations such as adolescents. In order to improve the translational efficacy 
of preclinical research investigating such risks, we designed an affordable, open source 
apparatus for exposing rodents to nicotine vapor directly from e-cigarettes. Methods: 
In order to validate this design, adult (n=16) and adolescent (n=24; post-natal day 30-
39) rats were exposed to nicotine at various doses using JUUL e-cigarettes and pods 
in our open-source apparatus. The rats were then run on a biased conditioned place 
preference (CPP) paradigm to measure the rewarding effects of the vaporized nicotine 
at varying vapor doses (determined by puff duration) compared to vehicle-exposed 
controls. Results: Both adult and adolescent rats showed significant increases in place 
preference for the nicotine-paired side, with adolescents displaying significant increases 
in place preference even at lower doses that do not produce preference in adults. This 
enhanced adolescent susceptibility to the rewarding effects of nicotine have also been 
observed in previous studies, further validating the efficacy of the proposed apparatus. 
These results support the notion that adolescence is a period that is more sensitive 
to the rewarding effects of nicotine, underscoring the need for more research into the 
short- and long-term effects of adolescent e-cigarette consumption. Conclusion: Given 
that currently available commercial instruments for vapor administration are prohibitively 
expensive and require proprietary software and hardware to operate, the proposed 

open source design provides an affordable, customizable, and accessible route for 
investigating the health consequences of vaporized nicotine (and other drugs).

FUNDING: Unfunded

PS1-167
ASSOCIATION BETWEEN MACHINE-MEASURED CONSTITUENT 
YEILDS IN CIGARETTE SMOKE AND URINARY BIOMARKERS OF 
EXPOSURE IN SMOKERS

Katrina S. Yershova, MS1, Hanna Vanderloo, RN,MSN1, Michelle To1, Brogan McWil-
liams1, Sharon Murphy, PhD2, Dorothy Hatsukami, PhD3, Irina Stepanov, PhD3. 1Ma-
sonic Cancer Center, University of Minnesota, Minneapolis, MN, USA, 2University of 
MN Cancer Center, Minneapolis, MN, USA, 3University of MN, Minneapolis, MN, USA.

Background: The U.S. Food and Drug Administration has the authority to set limits on the 
levels of harmful constituents in cigarette smoke with the goal of protecting public health. 
However, machine-based ‘per cigarette’ constituent yields are widely recognized to be 
inadequate for the prediction of human exposures. Our goal was to determine whether 
levels of constituents expressed per milligram of nicotine are better correlated with 
human exposures, potentially offering a better regulatory tool. Methods: We recruited 
66 adult smokers who smoked cigarette brands previously analyzed for nicotine and the 
carcinogenic tobacco-specific nitrosamines 4-(methylnitrosamino)-1-(3-pyridyl)-1-butane 
(NNK) and N’-nitrosonornicotine (NNN). Urinary total nicotine equivalents (TNE), total 
NNN, and total NNAL - respective biomarkers of the three constituents - were analyzed 
by LC-MS/MS, and the associations between the biomarkers and constituent yields were 
examined. Urinary 1-HOP, a biomarker of exposure to polycyclic aromatic hydrocarbons 
(PAH) was also analyzed, and relationships among biomarkers were analyzed. Results: 
Levels of TNE did not correlate with the machine-measured nicotine yields. Urinary total 
NNAL and total NNN ranged from 0.245 to 5.795 pmol/mL and from 0.037 to 0.936 
pmol/mL, respectively. Total NNAL correlated with NNK per milligram nicotine yields 
measured under low-intensity and high-intensity smoking conditions (r=0.43 and r=0.36, 
respectively). Similar association was observed for per-cigarette yields. Urinary total 
NNN only weakly correlated with the machine-measured NNN yields, independent of 
smoking intensity or the way yields were expressed. Urinary 1-HOP positively correlated 
with urinary NNAL (r=0.48), suggesting that lower levels of NNK in cigarette smoke do 
not result in higher exposures to PAH. Conclusions: Smoking machine-measured NNK 
yields are predictive of human exposures to this carcinogen, while exposure to NNN 
may be affected by additional factors, such as endogenous formation from nornicotine. 
Additional analyses after adjustment for confounders such as demographics, smoking 
history, and TNE will be presented and discussed.

FUNDING: Federal; Academic Institution

PS1-168
GENOMIC RESPONSES IN WHOLE-BLOOD FOLLOWING 
SMOKING A HIGH, MEDIUM OR LOW NICOTINE-CONTENT 
SPECTRUM CIGARETTE

Constanza Paulina Silva Gallardo, M.S, Helen Marie Kamens, Ph.D. The Pennsyl-
vania State University, State College, PA, USA.

Changes in gene expression occur within minutes of smoking a cigarette. These changes 
are a useful tool to characterize mechanistic processes underlying physiological and 
behavioral responses to tobacco smoke. Studies using reduced nicotine-content 
Spectrum cigarettes have reported decreased biomarkers of exposure. However, little 
is known about how smoking these cigarettes alters gene expression. Twelve daily 
smokers attended 3 separate sessions. Blood was drawn at the beginning of each 
session (12 h overnight abstinence) and 30 min after smoking either a high (10.9 mg/
cig), medium (3.2 mg/cig) or very low (0.2 mg/cig) nicotine-content Spectrum cigarette, 
in a counter-balanced order. Craving (Q-SUB) and withdrawal symptoms (MWS) were 
assessed at both time-points. Differentially expressed genes (DEG) were identified using 
DESeq2, q<0.05 (FDR corrected). Analysis of gene expression, withdrawal, and craving 
symptoms revealed nicotine dose-dependent effects. High nicotine-content Spectrum 
cigarette provided greater withdrawal relief (F3,120=4.07;p<0.05) and decreased craving 
(F3,120=4.06;p<0.05) compared to the other cigarettes. Dose-dependent responses were 
also observed with gene expression. Very low and medium Spectrum cigarettes induced 
similar transcriptomic profiles at 30 min, compared to the high-nicotine content cigarette. 
We identified DEG associated with cell function (FGF20, GAS1, RARB), cardiovascular 
and connective tissue integrity and repair (MFAP5, LRRC3B), inflammation (CLEC14A), 
immune response (CLEC14A, DUSP5, ULBP1), transcription (TBX3, NR4A3), nervous 
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system development (GDNF, RELN, ADGRG1), endocrine function (PCSK2, RARB), 
metabolism (SULT1C2, CYP19A1), and oxidative stress (NOS2). Importantly, DEG 
detected were sex-specific. Our results suggest that smoking a single Spectrum cigarette 
induces gene expression alterations in a nicotine dose- and sex-specific manner. Further, 
even the very low nicotine-content cigarette can induce expression changes in genes 
whose alterations have been associated with smoking-related diseases. The long-term 
impact of these alterations requires exploration in future studies.

FUNDING: Federal; Academic Institution

PS1-169
ELECTRONIC CIGARETTES GENERATE TOXIC ALDEHYDE 
COMPOUNDS AND ALTER THE ENZYMES ASSOCIATED WITH 
PROLINE-GLYCINE-PROLINE GENERATION

Matthew Cameron Madison, Ph.D., Edwin Blalock, Ph.D., Amit Gaggar, M.D. Ph.D., 
Patricia Jackson, Ph.D. University of Alabama at Birmingham, Birmingham, AL, USA.

Significance: The popularity of electronic cigarettes (e-cigarettes) has risen sharply in 
the past decade. While their use was initially viewed as safer than cigarette smoking, 
recent cases of severe lung injury have been attributed to the devices. Aldehydes (e.g. 
acrolein) associated with smoking are implicated in promoting a proteolytic environment 
in the lung by encouraging neutrophil (PMN) chemotaxis and enhancing protease 
expression. A proteolytic cascade exists in response to cigarette smoke that leads to 
the generation of proline-glycine-proline (PGP), a matrikine that sustains pulmonary 
inflammation through PMN recruitment and activation. Still, it remains unclear whether 
e-cigarettes generate noxious aldehydes and encourage matrix degradation in a manner 
similar to cigarette smoke. Methods & Results: To characterize the composition and 
proteolytic potential of e-cigarette vapor, vapor extracts from 3 brands of e-liquids were 
analyzed using 2 popular electronic cigarettes. Levels of formaldehyde, acrolein, and 
acetaldehyde were determined from both vapor extracts and e-liquids using mass 
spectrometry. The toxic aldehydes were detected in both vaporized and non-vaporized 
forms of the e-liquids. We next assessed immuno-physiological relevance of the 
aldehydes on the PGP pathway. Activity of prolyl endopeptidase, a critical enzyme for 
the generation of PGP fragments, was enhanced in cultures treated with vapor-derived 
extracts. Moreover, LTA4H, a strong inactivator of PGP-mediated inflammation. was 
decreased in the presence of vapor extracts in a manner similar to that of cigarette 
controls, suggesting an important negative regulator of PGP is suppressed in response 
to the vapor components. Conclusions: These preliminary data suggest e-cigarette 
vapor may encourage a similar cycle of PGP-driven proteolysis in the lung as observed 
with conventional smoking. We now seek a deeper characterization of the PGP pathway 
in the context of a vapor-exposed animal model and assess a greater variety of popular 
e-cigarettes. Results derived from such experiments could uncover novel pathogenic 
mechanisms behind the lung injury associated with chronic vaping.

FUNDING: Federal

PS1-170
EXPLORING THE RELATIONSHIP BETWEEN LONELINESS AND 
SUBSTANCE USE WITH MENDELIAN RANDOMISATION

Robyn E. Wootton, PhD1, Harriet S. R. Greenstone, MD2, Abdel Abdellaoui, PhD3, 
Damiaan Denys, PhD3, Karin J. H. Verweij, PhD3, Marcus R. Munafò, PhD1, Jorien L. 
Treur, PhD3. 1University of Bristol, Bristol, United Kingdom, 2Avon and Wiltshire Mental 
Health Partnership NHS Trust, Bath, United Kingdom, 3Department of Psychiatry, Am-
sterdam UMC, University of Amsterdam, Amsterdam, Netherlands.

Aims: Loneliness and social isolation are associated with cigarette smoking and 
problematic alcohol use. Observational evidence suggests these associations 
arise because loneliness increases substance use, however there is potential 
for reverse causation (problematic drinking causing damage to social networks, 
leading to loneliness). With conventional epidemiological methods, controlling for 
(residual) confounding and reverse causality is difficult. In this study, we apply 
Mendelian randomisation (MR) to assess bi-directional causal effects between 
loneliness on the one hand and smoking behaviour and alcohol (ab)use on the other. 
Design: We applied bi-directional MR using summary-level data of the largest 
available genome-wide association studies of loneliness (n=511,280), smoking 
(initiation (n=249,171), cigarettes-per-day (n=249,171) and cessation (n=143,852)), 
alcoholic drinks-per-week (n=226,223) and alcohol dependence (n=46,568), using 
independent samples. For each relationship, we selected genetic variants predictive 
of the exposure variable as instruments and tested their association with the outcome 

variable. Effect estimates for individual variants were combined with inverse-
variance weighted regression (gene-outcome/gene-exposure association) and the 
robustness of these findings was assessed with five different sensitivity methods. 
Findings: There was weak evidence of increased loneliness leading to higher likelihood 
of initiating smoking and smoking more cigarettes, and a lower likelihood of quitting 
smoking. Additionally, there was evidence that initiating smoking increases loneliness. 
We found no evidence of a causal effect between loneliness and alcohol (ab)use. 
Conclusions: We report tentative evidence for causal, bidirectional, increasing effects 
between loneliness and cigarette smoking. These findings improve our understanding of 
the interrelatedness of smoking and loneliness, however, replication with better powered 
genetic instruments is recommended.

FUNDING: Academic Institution; Nonprofit grant funding entity; Other

PS1-171
INVESTIGATING THE REPRODUCTIVE EFFECTS OF 
SECONDHAND SMOKE EXPOSURE IN MICE BY INTERROGATING 
THE TESTIS TRANSCRIPTOME AND GENOME

Stella Tommasi, Ph.D., Andrew W. Caliri, B.S., Tevfik H. Kitapci, Ph.D., Hannah Blu-
menfeld, B.S., Meng Li, M.S., Yibu Chen, Ph.D., Ahmad Besaratinia, M.P.H., Ph.D. 
University of Southern California - Keck School of Medicine, Los Angeles, CA, USA.

Significance: Despite the considerable progress made in protecting the general 
population from exposure to secondhand smoke (SHS) in the developed- and some 
developing countries, 93% of the world’s population still lives in low- and middle-income 
countries with non-existent or poorly enforced clean indoor air laws. The toxic and 
carcinogenic effects of SHS exposure have been investigated in various organs/tissues 
of SHS-exposed individuals. However, the effects of SHS exposure on male reproductive 
system, particularly on the regulation of genes and molecular pathways that govern 
sperm production, maturation, and functions, remain highly understudied. Methods: 
We have used RNA-sequencing and advanced bioinformatics analysis to investigate, 
for the first time, the effects of SHS exposure on the whole transcriptome and genome 
in the testis of mice. Using a microprocessor-controlled smoking machine, we have 
sub-chronically exposed mice to SHS, and subsequently performed: (1) global gene 
expression analysis to identify differentially expressed genes; (2) gene ontology analysis 
to elucidate the affected molecular pathways and functional networks; and (3) variant 
calling and association analysis to detect genetic variants in the testis of SHS-exposed 
mice. In addition, we have validated the results, at the single gene level, by quantitative 
reverse-transcription polymerase chain reaction analysis. Results: Whole transcriptome 
analysis in the testis of SHS-exposed mice revealed significant deregulation of 
functionally important genes and associated molecular pathways and gene networks, of 
which many are involved in male reproductive functions. Furthermore, variant detection 
and association analysis showed a significant number of genetic variations, including a 
frameshift mutation in a key gene responsible for sperm maturation, motility and other 
important functions. Conclusion: We demonstrate that sub-chronic exposure of mice to 
SHS causes profound and unique changes in the testis transcriptome and genome that 
may lead to adverse functional consequences in the reproductive system. Our findings 
warrant further investigation into the reproductive effects of SHS exposure in humans.

FUNDING: Federal; State

PS1-172
THE INFLUENCE OF TOBACCO SMOKE/NICOTINE ON CYP2A 
EXPRESSION IN HUMAN AND MONKEY LUNG

Yuan Gao, Honours Bachelors of Medical Science (BMSc)1, Sharon Miksys2, Ro-
berta Palmour3, Rachel Tyndale2. 1University of Toronto, Toronto, ON, Canada, 2CAMH 
and University of Toronto, Toronto, ON, Canada, 3University of McGill, Montreal, QC, 
Canada.

Background: NNK and NNN are tobacco-derived nitrosamine procarcinogens implicated 
in smoking-related lung cancer risk. They undergo bioactivation to carcinogenic 
metabolites by enzymes including CYP2A6 and CYP2A13. Genetic studies indicate 
that reduced function variants in CYP2A6 and CYP2A13 are associated with lower 
lung cancer risk. Chronic nicotine exposure can reduce the expression of CYP2A6 and 
CYP2A13 enzymes in the liver. As CYP2A6 and CYP2A13 are also expressed in the 
lung, we investigated whether smoking and/or nicotine regulates CYP2A6 and CYP2A13 
in the lung (which could alter the local activation of NNK and NNN). Approach: Using 
the Gene Expression Omnibus datasets (GSE40364 & GSE108134), we examined 
CYP2A6 and CYP2A13 mRNA levels in the lung small airway epithelium from human 
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smokers and non-smokers to test if smoking was associated with reduced transcript 
level. We then assessed whether African Green Monkeys treated for 21 days (N=6/group) 
with nicotine (0.3 mg/kg in saline, subcutaneous twice daily) vs. saline had altered lung 
CYP2A protein levels. Results: Smokers had lower levels of lung CYP2A6 mRNA (4.9% 
decrease, p < 0.05) and CYP2A13 mRNA (7.3% decrease, p < 0.001) compared to 
non-smokers; this was observed consistently in both online GSE datasets. As expected 
CYP1A1 mRNA was higher (p < 0.05) in smokers vs. non-smokers in these datasets. 
Monkeys treated with nicotine had lower levels of lung CYP2A protein (300% decrease, 
p < 0.05) compared to controls, in both upper and lower lung. Conclusion: Smoking 
(versus not smoking) was associated with a decrease in lung CYP2A6 and CYP2A13 
mRNA, and monkeys treated for three weeks with nicotine (versus saline) had reduced 
levels of lung CYP2A protein. Together, this suggests that nicotine down-regulates these 
enzymes in the lung, which may result in reduced local activation of the procarcinogens 
NNK and NNN. Additionally, nicotine is present in products used for vaping and nicotine 
replacement therapy which may mean individuals using these nicotine products may 
also have lower levels of lung CYP2A13 and CYP2A6.

FUNDING: Federal; Academic Institution

PS1-174
NEUROPATHIC PAIN IMPACTS NICOTINE DEPENDENCE IN MICE.

Yasmin Alkhlaif. VCU, Richmond, VA, USA.

Clinical studies have been shown a high co-occurrence of chronic pain and smoking 
dependence. There is also evidence that nicotine can cause state of acute analgesia, 
and that nicotine abstinence/withdrawal can induce hyperalgesia. Recently, evidence 
from Ditre and Brandon (2008) suggested that pain can be a potent motivator of 
smoking. Nonetheless, preclinical investigations modelling this interaction between 
nicotine dependence and pain are lacking, thus providing a major obstacle to study 
the mechanisms of pain-related nicotine dependence. To address this deficit in 
preclinical models, we hypothesized that chronic neuropathic pain states alter nicotine 
dependence aspects, and the present study examines nicotine withdrawal and reward 
using the conditioned place preference (CPP) test in two mouse models of chronic 
neuropathic pain: chemotherapy-induced peripheral neuropathy (paclitaxel-induced 
neuropathy) and HIV-induced neuropathy (mice conditionally expressing HIV Tat1-86 
protein) mice. Nicotine withdrawal somatic and affective signs increased in intensity 
in both models of neuropathy. In addition, nicotine CPP was reduced in paclitaxel-
induced neuropathy model in a time-dependent manner. Plasma nicotine and cotinine 
levels were not significantly changed in these models of neuropathy. Taken together, 
these findings showed that mice are more susceptible to nicotine withdrawal and less 
sensitive to nicotine conditioned reward. These changes suggest increase susceptibility 
to nicotine dependence in chronic neuropathic pain. This work was supported by NIH 
[P30 DA033934] and NCI [R01 CA206028] grants. Key words: Withdrawal Symptoms, 
tobacco addictives.

FUNDING: Federal; Academic Institution; Other

PS1-175
MENTHOL AS A DIFFERENTIAL MODULATOR OF THE NICOTINE 
STIMULUS IN MALE AND FEMALE RATS

Yih W. Huynh, MA1, Kathleen R. McNealy, BS1, Anthony Raimondi1, Carly Selleck1, 
Jordan D. Kuck1, Rick A. Bevins, PhD2. 1University of Nebraska Lincoln, Lincoln, NE, 
USA, 2University of NE-Lincoln, Lincoln, NE, USA.

Significance: Menthol is a widely used tobacco constituent that has shown to enhance 
nicotine’s reinforcing effects by altering nicotine-mediated dopamine neurotransmission 
and nicotine self-administration in rodents. As such, we hypothesized that injected 
menthol may also alter nicotine’s discriminative stimulus effects. Methods: 57 adult 
Sprague-Dawley rats (28M, 29F) received 40 days of discrimination training (20 positive 
and 20 negative days, intermixed). On positive days, rats received a group-specific 
menthol (M) and nicotine (NIC) injection (VEH+0.1NIC, 1M+0.1NIC, 5M+0.1NIC, 
VEH+0.4NIC, 1M+0.4NIC, 5M+0.4NIC; mg/kg). Upon chamber placement, rats received 
eight 15-sec cue light presentations (conditioned stimulus; CS), each followed by 
4-sec sucrose access in a dipper receptacle. Negative days were identical to positive 
days except that all rats received a vehicle (50% DMSO:H2O, v/v) and saline injection 
and CS presentations were not paired with sucrose. After training, rats underwent 
generalization testing with 30-dose combinations of menthol and nicotine. During 
testing sessions, rats received one non-reinforced CS presentation. The change in 
drug-mediated anticipatory goal tracking during the CS calculated as a difference score 
(pre-CS minus CS responding) was used as the primary dependent measure. Results: 

All groups readily acquired a drug discrimination. However, difference scores for the 
5M+0.1 NIC group were lower for females than for males. Interestingly, females had 
lower responding on 0.05, 0.1, and 0.4 mg/kg nicotine tests. The lowest nicotine dose 
discriminable from saline was 0.0125 mg/kg for males but 0.025 mg/kg for females. 
Co-administration with 5 or 10 mg/kg menthol weakened discrimination performance 
between 0.1 and 0.4 mg/kg and between 0.1 and 0.05 mg/kg nicotine for 0.1 mg/kg 
nicotine training groups. Conclusions: Female rats that were trained with 0.1 mg/kg 
nicotine were more sensitive to menthol’s modulatory effects on nicotine while male 
rats were more sensitive to nicotine’s stimulus effects. This highlights importance of 
taking sex differences and training dose into account when evaluating the interoceptive 
stimulus effects of nicotine and menthol.

FUNDING: Federal

PS1-176
CONDITIONED PLACE PREFERENCE TO NICOTINE IN 
SCHMIDTEA MEDITERRANEA

Aubrey Ramos, Christina Ruby. Indiana University of Pennsylvania, INDIANA, PA, 
USA.

Significance: Planarians are a lower system of invertebrates who show addictive like 
behaviors, meaning that they can be used for behavioral testing in response to various 
drugs. Conditioned place preference(CPP) is used to measure effects of experiences or 
objects, this case being the drug reward expectation. CPP is often used in other animal 
models such as mice. For humans, this can occur when a person frequents one place to 
use drugs, typically methamphetamines and heroin, due to high reward involved. However, 
the forgotten drugs such as alcohol, nicotine and caffeine, which are popular during 
college, are not as well studied. The significance of this study is to determine if the reward 
of these drugs is enough to condition planarians to their non preferred side of a petri dish. 
Methods: Schmidtea mediterranea were housed and cared for in lab. Twenty planarians 
were selected for each group and placed in a petri dish that has a red lens to filter out 
light on one half and contain light on the other half. Baseline times spent in the light 
were recorded for each planarian over five minutes. Once preference was observed 
(<150 seconds), the planarian was conditioned in the non-preferred side. Conditioning 
environments included alcohol, nicotine, or caffeine. Mixtures of two or three were also 
used. All planarians were tested individually. The concentrations used for solutions were 
Ethanol: 0.5%, Nicotine: 0.01 mM, and Caffeine: 1mM. Mixtures of the drugs were made 
to contain the same concentrations as they were singularly. After conditioning, planaria 
were kept in a separated dish and allowed for a twenty four hour wash out period to ensure 
no withdrawal effects were seen. The planarians were then retested for preference and 
these times were recorded. If the post testing showed longer times than the pre-tests, 
then conditioning is implied due to preference being shifted from the baseline testing. 
Results: All planarians tested preferred the dark ( < 150 seconds) during pre-
tests. Planarians were conditioned in the light (non-preferred side). Conditioning 
was seen in 80% of worms tested (17/19) for nicotine. Statistical testing 
using a paired t-test shows that there is significance between baseline and 
post exposure times spent in the non-preferred side. Nicotine (p < 0.0120 *), 
Nicotine and Caffeine (p < 0.0053 **), and Nicotine and Ethanol (p < 0.001 ***). 
Conclusion: CPP was achieved in 80% of samples. There is a statistical significance 
between before and after exposure to nicotine or nicotine mixtures. This shows that 
nicotine may play a role in place preference.

FUNDING: Academic Institution

PS1-177
DOES LEVEL OF TOBACCO DEPENDENCE SEVERITY IMPACT 
ACUTE RESPONSES TO REDUCED NICOTINE CONTENT 
CIGARETTES? 

Hera Schlagintweit, PhD1, Rachel Tyndale2, Christian Hendershot2. 1Centre for Ad-
diction and Mental Health, Toronto, ON, Canada, 2CAMH and University of Toronto, 
Toronto, ON, Canada.

Background: Reducing cigarette nicotine content to non-addictive levels may 
facilitate smoking cessation, however highly dependent smokers may be at risk for 
increased smoking quantity when using reduced nicotine content cigarettes (RNCCs). 
Aim: Examine whether level of dependence moderates acute RNCC effects on 
subjective craving and withdrawal, and laboratory indices of smoking lapse behaviour. 
Method: 31 overnight abstinent dependent smokers smoked a 0.05mg nicotine 
RNCC during one session and took sham puffs on a RNCC during another session 
in randomized, counterbalanced order. Craving and withdrawal were assessed 
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before and after each session. Next, participants completed the McKee Smoking 
Lapse Task, which measures the ability to resist smoking for up to 50 minutes 
and quantity of subsequent ad libitum preferred cigarette brand smoking over 60 
minutes. Linear mixed models evaluated Product (RNCC vs sham) by Dependence 
(low vs moderate vs heavy) by Time (pre- vs post-Product) interactions for 
subjective data, and Product by Dependence interactions for lapse behaviour. 
Results: Participants were categorized as low (n=6), moderate (n=11) and high (n=14) 
dependence using the Heaviness of Smoking Index. Product and Dependence did not 
interact (p values>0.1). Product by Time interactions demonstrated reduced craving 
and withdrawal in the RNCC but not sham condition (p values<0.001). Main effects 
of Product revealed a longer delay to initiate smoking (p<0.001) and less ad libitum 
smoking (p=0.030) in the RNCC than sham condition. A Dependence by Time interaction 
(p=0.010) evidenced greater baseline craving in high Dependence relative to other 
participants, and reductions in post-Product craving in moderate and high Dependence 
smokers, irrespective of Product type. A near-significant main effect of Dependence 
hinted at greater ad libitum smoking in high vs low Dependence smokers (p=0.058). 
Conclusions: While craving and smoking behavior varied by level of dependence, 
dependence and product did not interact to impact outcome measures. RNCCs reduced 
craving and withdrawal, and curbed subsequent smoking lapse behavior irrespective 
of level of dependence.

FUNDING: Federal; Academic Institution

PS1-178
CHARACTERIZATION OF ON!® NICOTINE POUCHES - PART 1: 
HPHCS 

Karl A. Wagner, Ph.D., Anthony P. Brown, Xiaohong (Cathy) Jin, M.S., Mehran Sharifi, 
Ph.D., Vanessa F. Lopez, Regina M. Ballentine, Matt S. Melvin, Ph.D., Christopher B. 
McFarlane, Timothy L. Danielson, Ph.D. Altria Client Services LLC, Richmond, VA, USA.

on!® is an oral, tobacco-derived nicotine pouch product containing ingredients 
that are either pharmaceutical grade or used in food and do not contain cut or 
ground tobacco leaf. In order to issue market authorization, FDA must determine 
whether the on!® products are appropriate for the protection of public health 
(APPH). We characterize the levels of harmful and potentially harmful constituents 
(HPHCs) for the portfolio of on!® products to inform the determination of APPH. 
FDA has not issued specific guidance for reporting HPHCs for oral tobacco-derived 
nicotine products, such as on!®. Absent specific guidance from FDA, we measured the 
abbreviated list of HPHCs in on!® according to the guidance for smokeless tobacco 
products, recognizing that these products do not meet the statutory definition of a 
smokeless tobacco product. The HPHCs evaluated included nicotine, NNN, NNK, B[a]
P, acetaldehyde, formaldehyde, crotonaldehyde, cadmium and arsenic. The objective of 
this work was to determine HPHCs in on!® and compare those results to commercially 
available tobacco products such as cigarettes, smokeless tobacco including snus, and 
an oral nicotine replacement therapy (NRT) product. Except for nicotine, we observe 
no detectable levels or significant reductions in HPHCs when compared to traditional 
combustible and smokeless tobacco products, including snus, and comparable relative 
to the NRT.

FUNDING: Tobacco Industry

PS1-180
A PROTOCOL REVIEW OF A PILOT TRIAL COMPARING 
NICOBLOC TO NICOTINE LOZENGES

Keith Chichester, B.A., Michelle Sisson, Mickeah Hugley, Janaki Kher, Karen Cropsey. 
University of Alabama, Birmingham, Birmingham, AL, USA.

NicoBloc is a fluid-based smoking cessation device comprised of FDA approved food-
grade ingredients. The fluid-based solution is applied to the filter end of a conventional 
cigarette and each drop successively blocks 33% of tar and nicotine when the cigarette 
is smoked. In this manner, up to 99% of tar and nicotine can be blocked without smokers 
having to alter their smoking habits. Compared to standard nicotine replacement therapy 
(NRT) products, NicoBloc is affordable, easy to use, and side-effect free. No study 
has, as of yet, implemented an experimental protocol utilizing NicoBloc. Further, no 
investigation has yet examined the efficacy of NicoBloc compared to standard smoking 
cessation products. In this study, Fifty (n=50) participants will be randomized to one of two 
interventions 1) NicoBloc or 2) nicotine lozenge. In each 30-minute session, participants 
in the former group will test smoking their conventional cigarettes with NicoBloc and 
will be given a one-week allotment of the product to use whenever they would smoke. 
Participants will be instructed to increase their NicoBloc usage by one drop per week so 

that by week 3, 99% of the tar and nicotine in each cigarette they smoke will be blocked. 
Participants in the nicotine lozenge group will have their NRT usage scaled based on 
how soon they smoke after waking and will similarly test their product usage in session. 
At session four, all participants discuss any problems they experienced making a quit 
attempt in the previous week. After the four week intervention, participants will be given 
an additional 8 weeks of medication (NicoBloc or Lozenge) in four week allotments to use 
for a sustained quit attempt. Thus, both groups will receive the medication for 12 weeks 
total to make a quit attempt. As this is the first pilot trial assessing the use of NicoBloc, 
a detailed protocol review as well as intervention feasibility, participant adherence, and 
any reported adverse effects will be discussed.

FUNDING: Unfunded

PS1-181
CHARACTERIZATION OF ON!® NICOTINE POUCHES - PART 2: 
NICOTINE DISSOLUTION RELEASE PROFILES 

Karl A. Wagner, Ph.D., Cameron R. Smith, Ph.D., Nicholas McCutcheon, Hannah Gri-
sevich, Christopher J. Suarez, Fadi Aldeek, Ph.D., Christopher B. McFarlane, Timothy 
L. Danielson, Ph.D. Altria Client Services LLC, Richmond, VA, USA.

on!® is an oral, tobacco-derived nicotine pouch product containing ingredients that are 
either pharmaceutical grade or used in food and do not contain cut or ground tobacco 
leaf. In order to issue market authorization, FDA must determine whether the on! products 
are appropriate for the protection of public health (APPH). We characterize the nicotine 
release profiles for the portfolio of on! products to inform the determination of APPH. 
Evaluating nicotine release profiles through dissolution testing is valuable for product 
assessment and for product-to-product comparisons. We used a robust dissolution 
method to study the in vitro release of nicotine from on!® products into artificial saliva using 
the U.S. Pharmacopeia flow-through cell dissolution apparatus 4 (USP-4). Additionally, 
we developed and validated a sensitive UPLC-UV method for the accurate quantitation 
of nicotine in dissolution fractions. Nicotine release profiles were compared by calculating 
the difference factor (f1) and similarity factor (f2) by adopting methodology referenced 
in Guidance for Industry from FDA’s Center for Drug Evaluation and Research (CDER). 
on!® nicotine pouches are marketed in a variety of flavors and nicotine strengths. 
Dissolution results will be presented for one flavor variant produced at five nicotine 
strengths and for seven flavor variants produced at one nicotine strength. Nicotine 
release rates, based on percent released, were comparable across nicotine strength 
and flavor variants. Furthermore, nicotine release rate for on! was found to be equivalent 
to Skoal Bandits® (a traditional pouched moist smokeless tobacco product) based on 
FDA’s criteria.

FUNDING: Tobacco Industry

PS1-182
C57BL/6 SUBSTRAIN DIFFERENCES IN PHARMACOLOGICAL 
EFFECTS AFTER ACUTE AND REPEATED NICOTINE 
ADMINISTRATION

Lois S. Akinola, B.Sc1, Bryan Mckiver, M.S1, Wisam Toma, Ph.D.1, Andy Z. X. Zhu, 
Ph.D.2, Rachel F. Tyndale, Ph.D.3, Vivek Kumar, Ph.D.4, M. Imad Damaj, Ph.D.1. 1Virginia 
Commonwealth University, Richmond, VA, USA, 2Takeda Pharmaceutical Company Lim-
ited, Cambridge, MA, USA, 3University of Toronto, Toronto, ON, Canada, 4The Jackson 
Laboratory, Bar Harbor, ME, USA.

Significance: Tobacco use is the major cause of disability and death in the U.S and 
around the world. The World Health Organization reports more than 7 million deaths each 
year from direct tobacco use, estimated to rise to 10 million deaths per year by the year 
2030. Many smokers still face immense difficulty quitting and remaining tobacco-free 
permanently despite numerous informational efforts on the hazards of tobacco smoking 
and other control efforts. The emergence of tobacco dependence is primarily due to 
the psychoactive properties of nicotine; influenced by a complex interplay of genetics, 
environment, and psychological state. Mouse genetic studies could potentially elucidate 
novel genes and/or gene networks regulating various aspects of nicotine dependence. 
Methods: Using the closely related C57BL/6J (B6J) and C57BL/6N (B6N) mice 
substrains, we examined several pharmacological measures following acute and 
repeated administration of nicotine including locomotion, body temperature, nociception, 
anxiety-like behaviors and acute reward in the conditioned place preference test. We 
also examined the pharmacokinetic profiles of each substrain in response to nicotine. 
Results: We report substrain differences in the pharmacological effects of acute 
and repeated nicotine administration in the B6 substrains. Overall, we show 
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enhanced nicotine sensitivity to locomotion, hypothermia, antinociception, anxiety-
like behaviors and acute reward in the B6J compared to B6N. In the repeated 
administration paradigm, we observed no sensitization of locomotor responses in 
either substrain at the doses tested. Furthermore, we find that nicotine metabolism 
and kinetics do not differ between both substrains after acute administration of nicotine. 
Conclusion: This study provides evidence for substrain differences in nicotine 
pharmacological responses of the closely related C57BL/6J strains after acute and 
repeated administration. The heritable differences in nicotine response lend themselves 
to genetic mapping using a reduced complexity cross strategy. Such a strategy has been 
successful in quantitative trait locus mapping for behavior, immunity, and physiological 
phenotypes; suggesting that the B6 mouse substrains may be useful for genetic 
studies to elucidate some of the genetic differences involved in tobacco dependence 
and addiction.

FUNDING: Federal
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PS2-210
YOUTH VAPING FLAVOR PREFERENCES, HARM PERCEPTIONS, 
AND REPORTED USE OF NICOTINE AND MARIJUANA: A 
REPEATED CROSS-SECTIONAL STUDY OF NEW YORK YOUTH 
VAPERS IN 2017 AND 2019 

Jessica Pikowski, MA, Ellen Coats, MS, Amy Henes, MPH, Betty Brown, MPH, James 
Nonnemaker, PhD, Jessica Pepper, PhD, Matthew Farrelly, PhD. RTI International, 
Research Triangle Park, NC, USA.

BACKGROUND. The prevalence of youth vaping has increased markedly in the past 
3 years. We surveyed youth vapers in 2017 and 2019 to understand potential changes 
in vaping behaviors and perceptions over time. METHODS. We conducted two cross-
sectional online surveys. We advertised on social media to recruit New York youth 
vapers in August-November 2017 (n=296) and again in May-July 2019 (n=286). For 
both surveys, eligible youth had to be aged 15-17 years and have vaped in the past 30 
days. The surveys addressed vaping behaviors, flavor preferences, and perceptions 
of social norms and harm. We calibrated the survey data to approximate the sample 
characteristics of New York youth vapers aged 15-17, using data from the 2016 and 
2018 New York Youth Tobacco Survey. We assessed differences between 2017 and 
2019 responses using post-estimation Adjusted Wald tests. RESULTS. Youth vapers’ 
reports of vaping nicotine increased from 60.4% in 2017 to 83.5% in 2019 (p < 0.05). 
JUUL was the most popular brand both years, but the proportion of respondents who 
reported using JUUL increased from 57.7% to 80.6% (p < 0.05). Fruit flavors were the 
most popular flavor category, favored by 46.3% of respondents in 2017 and 51.8% in 
2019. Menthol/mint flavors were the next most preferred with an increase from 19.9% 
in 2017 to 34.1% in 2019 (p < 0.05). In 2019, nearly half of respondents rated menthol/
mint-flavored e-liquid as less harmful than they rated tobacco-flavored e-liquid. In 2019, 
most respondents (82.0%) had heard of vaping marijuana, and 74.0% of those who 
had heard of it reported having tried it. CONCLUSIONS. The increase in preference 
for menthol/mint-flavored vapes from 2017 to 2019 and the lower perceived harm of 
menthol/mint compared with tobacco flavors are concerning, given that some potential 
flavor restrictions may not apply to menthol/mint. The high prevalence of youth marijuana 
vaping is also concerning. These findings can inform policy and public education activities 
related to youth vaping, and future studies can use these estimates for comparison.

FUNDING: State

PS2-211
ELECTRONIC CIGARETTE USE AMONG COLLEGE STUDENTS 
IN A HISPANIC SERVING INSTITUTION: LINKS TO GENDER, 
RACE/ETHNICITY, SMOKING, MARIJUANA USE AND ALCOHOL 
CONSUMPTION 

Wayne E. Kepner, MPHc1, Nora Satybaldiyeva, MPHc2, James E. Lange2. 11988, San 
Diego, CA, USA, 2San Diego State University, San Diego, CA, USA.

Background: A sizable minority of college students are now using nicotine 
products in various forms. Prior research has shown associations between 
alcohol use and tobacco initiation as well as with alcohol and race/ethnicity. 
Objectives: The purpose of this study was to examine nicotine use--including e-cigarette 
use-- and the relation of such use to race/ethnicity, smoking, marijuana use, alcohol 
consumption, and gender in a sample of college students. A secondary objective of this study 
was to provide descriptive statistics of e-cigarette users in a Hispanic Serving Institution (HSI) 
Methods: A total of 665 graduate and undergraduate students attending a large 
urban university in the southwestern region of the United States were contacted 
via email to participate in an Internet study. This sample was surveyed using 
questions from the National College Health Assessment (NCHA) to assess the 
habits and behaviors which pertain to students’ physical and mental health. 
Results: A logistic regression analysis indicated a significant association between e-cigarette 
use and alcohol consumption controlling for history or marijuana use, age and gender. 
Conclusions and Scientific Significance: These results may suggest that recent nicotine 
use including e-cigarette use, is associated with race/ethnicity and alcohol consumption 

in college students at a Hispanic Serving Institution. Additional research is needed to 
determine the specific mechanisms that may potentially explain this relationship.

FUNDING: Unfunded

PS2-212
RETAILER OPINIONS TOWARDS E-CIGARETTES AND 
POTENTIAL RESTRICTIONS ON FLAVORED E-CIGARETTES

Sabrina L. Smiley, PhD, MPH, Heesung Shin, PhD, Yaneth L. Rodriguez, MPH, Rosa 
Barahona, BS, Lourdes Baezconde-Garbanati, PhD, MPH. University of Southern Cal-
ifornia, Los Angeles, CA, USA.

Significance: Tobacco retailers serve as frontline consumer educators, and favorable 
opinions towards tobacco control policies can contribute to retailer compliance. To 
date, little research exists about opinions among retailers towards potential new 
restrictions on e-cigarettes, such as restricting candy and fruit flavored e-cigarettes. 
Thus, we examined retailer opinions towards the safety of e-cigarettes, potential new 
restrictions on flavored e-cigarettes, and associations of such opinions with in-store 
availability of flavored e-cigarettes. Methods: We conducted interviews of 700 tobacco 
retailers in multiple racial/ethnic neighborhoods (Black/African American, N=200); 
Hispanic/Latino, N=200; non-Hispanic White, N = 200; Korean American, N=100) in 
Los Angeles County. We conducted analyses examining retailer perceptions associated 
with e-cigarette availability using maximum likelihood estimation (MLE) controlling 
for individual, store, and neighborhood factors. Results: Interview respondents were 
predominantly male (64.0%), store clerks (33.9%), managers (33.3%) or owners (30.5%). 
Smoking prevalence among respondents (some day or everyday) was 21.9%, higher 
than the 11.3 % smoking rate in California in 2017. The predominant store type was 
convenience stores with or without gas stations (35.9%). Stores in predominantly White 
neighborhoods had more than three times higher odds of selling flavored e-cigarettes 
(OR=3.23; 95% CI=1.83-5.70 vs. non-White). Availability of flavored e-cigarettes was 
significantly (p<0.001) associated with low perceived e-cigarette harm (OR=0.63; 
95% CI=0.48-0.82) and opposition to flavor restrictions (OR=1.45; 95% CI=1.2-1.75). 
Controlling for individual, store, and racial/ethnic neighborhood factors, availability of 
flavored e-cigarettes was significantly (p<0.10) associated with low perceived e-cigarette 
harm (p<0.001; OR=0.63; 95% CI=0.48-0.82). Discussion: This investigation is one 
of the first to examine tobacco retailer opinions towards e-cigarettes, potential new 
restrictions on flavored e-cigarettes, and factors associated with such opinions. The 
results have implications for policymakers and tobacco control advocates, including 
communication campaigns targeted at retailers to encourage support for and compliance 
with new policies.

FUNDING: Federal

PS2-213
DIFFERENCES IN PRENATAL NICOTINE CESSATION BETWEEN 
SMOKERS, VAPERS, AND DUAL USERS

SiQing Xu, BS1, Elaine L. Hill, PhD2, Abigail S. Friedman, PhD1. 1Yale School of Public 
Health, New Haven, CT, USA, 2University of Rochester Medical Center, Rochester, 
NY, USA.

Introduction: Prenatal nicotine exposure causes an array of adverse outcomes. 
Still, 1 in 14 pregnant women report smoking during pregnancy, and e-cigarette 
use (“vaping”) is increasingly common. The public health impact of these habits will 
depend on whether pregnant vapers are more likely to quit. To clarify this, we test (1) 
if baseline product choice—exclusive smoking, exclusive vaping, or dual use in the 
12 weeks pre-conception—is differentially associated with continued prenatal nicotine 
use across trimesters; and, (2) if baseline vapers’ flavor preferences predict cessation. 
Methods: Data come from waves 1-4 of the Population Assessment of Tobacco 
and Health Study, a nationally representative, longitudinal survey of US tobacco use 
collected from 2013-2018. Analyses consider women in their 2nd or 3rd trimesters 
, who reported tobacco use in the 12 weeks before conception. Sample-weighted 
means estimate the proportion who quit nicotine before the end of their first and 
second trimester by baseline product choice and, among baseline vapers, by 
flavored vs. unflavored e-cigarette use. Multivariate logistic regressions test how 
product choice relates to nicotine use at each trimester, controlling for demographics.  
Results: Dual users were the least likely to quit nicotine by the end of their first 
trimester (43.9% quit, vs. 55.2% of exclusive smokers and 73.3% of exclusive vapers; 
P = 0.019), with similar results for the second trimester (51.5%, 64.3%, and 75.5%; 
P=0.022). Regressions concur: relative to dual users, both exclusive vapers and 
exclusive smokers were less likely to use nicotine at the end of their first trimester 
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(AORExclusiveVaper=0.22; 95%CI: 0.07, 0.71; P=0.01; AORExclusiveSmoker=0.64; 95%CI, 
0.39, 1.05; P=0.08). At the end of the second trimester, those who exclusively 
vaped at baseline were less likely to use nicotine than dual users and exclusive 
smokers. Prenatal nicotine cessation did not differ by e-cigarette flavor choice.  
Conclusions :  Exc lus ive vaping was more st rongly  associated wi th 
first and second trimester nicotine cessation than dual use or exclusive 
smoking. Prenatal cessation did not seem to differ by f lavor choice. 
Funding: This research was supported by pilot funding from the Center for Research on 
Flavored Tobacco, University of Rochester/Roswell Park Comprehensive Cancer Center.

FUNDING: Federal; Academic Institution
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PS3-158
PILOT TRIAL OF QUITBET - A DIGITAL SOCIAL GAME THAT PAYS 
YOU TO STOP SMOKING

Erika Litvin Bloom, PhD1, Sandra J. Japuntich2, Alexis Pierro3, Jesse Dallery4, Tricia M. 
Leahey5, Jamie Rosen3. 1RAND Corporation, Boston, MA, USA, 2Hennepin Healthcare, 
Minneapolis, MN, USA, 3WayBetter, Inc., New York, NY, USA, 4University of Florida, 
Gainesville, FL, USA, 5University of Connecticut, Storrs, CT, USA.

Significance: Providing financial incentives for abstinence is among the most effective 
behavioral intervention approaches for smoking cessation but has rarely been 
implemented in real-world settings. We developed and pilot tested QuitBet, a commercial, 
digital social game for smoking cessation administered via a smartphone application. 
Game players earned financial incentives for abstinence verified via remote breath 
carbon monoxide (CO) testing. Methods: QuitBet was modeled on the company’s 
established games targeting weight loss and physical activity. All games include: 1) an 
activity board with social media features (players can post and respond to messages, 
photos, and videos) and 2) entirely player-funded financial incentives in the form of a 
deposit contract (the “bet”). QuitBet had a bet of $30 and lasted for 28 days. After a week 
for preparation, the quit day was day 8. Between day 9-28 (a 20-day period), players 
earned back $1 of their $30 bet for each day of CO-verified abstinence. Remaining bet 
money was pooled into a “grand prize” pot. Players who were abstinent on at least 19 
of the 20 days (1 lapse day allowed) were declared “winners” and split the grand prize 
pot equally. A game host posted daily messages containing education about smoking 
cessation and behavior change strategies (e.g., coping with cravings) and moderated 
the discussion. Results: Players (N = 50 U.S. adults who smoked at least 10 cigarettes 
per day, 78% female, Mage = 40.4) were recruited online in Oct-Nov 2019. The online 
screening survey was completed 687 times, of which 235 were eligible; 106 signed 
the online consent form; 77 completed the baseline survey; and 50 paid their bet and 
joined a game (23 players in Game 1; 27 players in Game 2). Twenty-eight (28) players 
(56%) were abstinent on day 9 and 21 (42%) were abstinent for at least 7 consecutive 
days. Conclusion: These results suggest that QuitBet is feasible and has potential for 
significant positive impact on public health. Next steps include conducting a randomized 
trial to establish efficacy and a sustainable business model and to determine if playing 
multiple consecutive games is effective for preventing relapse.

FUNDING: Federal; Other

PS3-159
DISTRESS INTOLERANCE AS A MECHANISM OF SMOKING 
CESSATION TREATMENT

Cynthia Ortiz1, Teresa Leyro2, Karen Cropsey1, Peter Hendricks1. 1University of AL at 
Birmingham, Birmingham, AL, USA, 2Rutgers University, Piscataway, NJ, USA.

SIGNIFICANCE: Distress intolerance (DI) appears to be both a cause and consequence 
of smoking, however, very little work has examined DI as a mediator of smoking 
cessation treatment. The objective of the current study was to test whether a novel 
smoking cessation treatment reduced DI, and whether this reduction was, in turn, 
associated with an increased likelihood of smoking abstinence. METHODS: Adult 
smokers (N = 80) were randomized to one of two conditions: 1) Withdrawal Exposure with 
Withdrawal Regulation Training (WT), which included the development and application 
of individualized withdrawal regulation strategies over four separate sessions that 
spanned the first four hours of abstinence; or 2) Relaxation Control (RC) training, which 
controlled for the therapeutic contact of WT. All sessions occurred before the quit date, 
after which treatment was discontinued and all participants received brief counseling, 
nicotine replacement therapy, and self-help literature. Change in DI was assessed 
with the Distress Intolerance Index between end-of-treatment and 3-month follow-up, 
during which WT participants had the greatest opportunity to apply withdrawal regulation 
strategies, and biochemically-confirmed smoking status (CO < 3) was assessed at month 
3. RESULTS: Consistent with expectations, WT was associated with a decrease in DI 
from end-of-treatment to 3-month follow-up (M = -.45, SD = 6.13), whereas RC was 
associated with an increase in DI during this time (M = 3.66, SD = 6.6; p = .05, Cohen’s 
d = .64). Change in DI from end-of-treatment to 3-month follow-up, however, was not 
associated with smoking status at month 3, and was therefore not a significant mediator 
(indirect effect point estimate = .01, 95% CI = -1.37, 3.55), though this may be due to 

insufficient statistical power. CONCLUSIONS: Results indicate that the WT intervention, 
which was designed to increase exposure to and regulation of withdrawal distress, may 
promote long-term decreases in DI. Future research should continue to examine its 
effectiveness in reducing DI and the extent to which changes in DI promote changes in 
smoking behavior, as well as changes in the general ability to manage distress. Such 
an approach may be particularly beneficial for the larger portion of smokers affected 
by anxiety and mood disorders.

FUNDING: Federal

PS3-160
IMPACT OF NICOTINIC RECEPTOR ALPHA-5 SUBUNIT GENE 
POLYMORPHISM ON HEAVINESS OF SMOKING IS INSENSITIVE 
TO NICOTINE CONTENT IN CIGARETTES

Yantao Zuo, Ph. D.1,2, Jed E. Rose, Ph. D.1, James M. Davis, M.D.1, Kelsey A. Beh-
rens, B.S.1, Aisha Golaub, B.S.1, Upasana Chandra, B.S.1, Emily K. Aarons, B.A.1, 
Janiece D. Morgan, B.S.1, Alexey G. Mukhin, M.D. Ph.D.1. 1Duke University Center 
for Smoking Cessation, Durham, NC, USA, 2Rutgers Cancer Institute of New Jersey, 
New Brunswick, NJ, USA.

SIGNIFICANCE: GWA studies have indicated that the nicotinic receptor alpha-5 
subunit gene SNP rs16969968 has a significant but modest impact on number of 
cigarettes smoked per day (CPD). It is unclear whether the SNP risk allele carriers 
have blunted smoking behavior compensation in response to nicotine manipulation. 
METHODS: Sixty-nine adult smokers (19 females; 10+ CPD at screening; 28 risk 
allele carriers) underwent up to 6 two-week study phases during which they smoked 
exclusively one of three types of Spectrum nicotine research cigarettes (NRC) varying 
in nicotine yield (Low, Medium, and High: FTC nicotine yield 0.27, 0.75, and 1.53 mg, 
respectively), their own usual brand cigarettes, or their own usual brand cigarettes while 
wearing a 24 mg nicotine patch. They were asked to log CPDs and record smoking 
topography via a CReSS portable device. Blood was drawn for rs16969968 genotyping. 
RESULTS: T-tests revealed no significant differences between risk allele (AA/AG) 
carrier and control (GG) group in smoking compensation indices based on total smoked 
volume per cigarette (TSVPC) or per day (TSVPD) for the switch from Medium to High 
NRCs, or the switch from Medium to Low NRCs. However, ANOVA showed higher 
TSVPD in the risk group than controls regardless of whether Medium or High NRCs 
were smoked (P = 0.034). The risk group tended to have larger TSVPD across the 
switch from Medium to Low NRCs (P = 0.068). There were no significant effects of 
nicotine patch, genotype or genotype × patch interaction on TSVPC while participants 
were smoking their usual brand cigarettes alone and subsequently smoking the same 
type of cigarettes while on the nicotine patch. However, average CPDs were 37% to 
47% higher in the risk vs. control group at screening and each of the smoking phases 
differing in nicotine content in NRCs and patch use. Overall, these genotype differences 
in CPDs remain significant after correction for sex, age, race, and menthol preference. 
CONCLUSION: The association of the rs16969968 SNP with number of cigarettes 
smoked per day in dependent smokers is more pronounced than previously found in 
general smoker populations. The impact of this SNP on heaviness of smoking appears 
insensitive to cigarette nicotine content.

FUNDING: Federal

PS3-161
BLACK SMOKERS MORE LIKELY THAN WHITE SMOKERS 
TO CHOOSE REFERRAL TO QUITLINE IN HOSPITAL-BASED 
PROGRAM

Denise Taylor, MS, RD1, Alexandra Mapp, MPH1, Scott Siegel, PhD, MHCDS1, Erica 
Singleton, MPH, CHES1, Adebayo Gbadebo, MBA1, Vincent Talbot, MSc2, Freda Patter-
son, PhD3. 1Christiana Care Health System, Newark, DE, USA, 2TelASK Technologies, 
Ottawa, QC, Canada, 3University of Delaware, Newark, DE, USA.

Significance: Black smokers are less likely to successfully quit smoking, and more likely 
to die from smoking-related illnesses, than White smokers. However, a small number 
of studies show that in health system contexts, where equitable access to cessation 
treatments is provided, Black and White smokers have comparable cessation rates. In 
this hospital-based study, we examined the uptake of quitline referral among Black and 
White smokers who received a high or low exposure intervention. Methods: Delaware 
(DE) smokers admitted to a large community hospital were enrolled in the program. 
Level of exposure was defined as high [bedside visit by a tobacco treatment specialist 
(TTS)], low (no bedside visit, but responded to follow-up calls) or none. In the high 
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exposure group, the bedside TTS used the “5 A’s” model (ASK-ADVISE-ASSESS-
ASSIST-ARRANGE) with inpatient smokers. Ready-to-quit smokers were offered 
e-referral (activated on discharge) to the quitline. All admitted smokers were called via 
an interactive voice response (IVR) system at post-discharge days 3, 14, 30, and offered 
quitline referral. The DE quitline provides free phone or in-person counseling and one 
FDA-approved quit medication. Results: Between Sept. 2017-Aug. 2018, 3565 smokers 
were identified on admission. The sample was 54% male, 73% White, 24% Black; mean 
age was 53.5 years (SD=14.7). There were two main effects: exposure (high vs. low) and 
race (Black vs. White). Interpretation of these main effects is qualified by a significant 
exposure x race interaction. In adjusted models, smokers in the high exposure group 
(n=1318) had 2.6 times (95% CI: 2.1-3.2) the odds of choosing quitline referral compared 
to the low exposure group (n=1136). Black smokers had 1.4 times (95% CI: 1.0-1.8) and 
2.1 times (95% CI: 1.0-1.8) the odds of choosing quitline referral compared to White 
smokers, in the high and low exposure groups, respectively. Conclusion: A bedside 
intervention versus IVR alone increases the odds of smokers choosing quitline referral. 
This is especially true for Black smokers, who may benefit more from having bedside 
counseling about free comprehensive treatment available post discharge.

FUNDING: Unfunded; Federal; Academic Institution

PS3-162
DISTRESS TOLERANCE AND TRAIT MINDFULNESS PREDICT 
SHORT TERM SMOKING ABSTINENCE SUCCESS

Julia Charlotte Harris, BS, Christine Muench, MA, Tommy Gunawan, MA, Laura Ju-
liano, PhD. American University, WA, DC, USA.

Smokers often experience cravings and other negative physical and emotional symptoms 
during quit attempts. The ability to tolerate distress is posited to be an important variable 
underlying substance dependence vulnerability and cessation success. Research 
shows that distress tolerance (DT) predicts smoking abstinence. Trait mindfulness 
(TM) also predicts tobacco dependence severity and abstinence. It has been suggested 
that greater TM may engender less of a need to use substances to avoid unpleasant 
emotional experiences. The link between TM and DT has been explored but is not fully 
understood. The present study examined the relationship between DT and TM among 
smokers (N = 415) and tested DT and TM as predictors of short-term abstinence success. 
Participants (40% female, 76% African American, mean of 14 cigarettes/day for 18 yrs) 
completed the following measures: abstinence self-efficacy, Fagerström Test of Nicotine 
Dependence (FTND), Five Facet Mindfulness Questionnaire (FFMQ), and DT (i.e., time 
spent on a difficult computerized mirror tracing task). Participants then received smoking 
cessation counseling and attempted abstinence for 4 days with monetary incentives 
($20 per day, biologically verified). Fifty-two percent of participants lapsed by day 4. 
There were significant associations between DT and TM (r = .172, p < .001), and TM 
and nicotine dependence (r = -.123, p = .013). Multivariate logistic regression revealed 
that both DT (Wald = 7.39, p < .001, OR = 1.74, CI = 1.17- 2.59) and TM total (Wald = 
5.46, p = .019, OR = 1.13, CI = 1.01-1.22) predicted abstinence. Furthermore, DT and 
TM remained significant even after controlling for FTND, income, gender, self-efficacy 
and menthol preference. An examination of individual FFMQ factors revealed that only 
the “nonreactivity” and “nonjudging” factors significantly predicted abstinence. While 
DT and TM are related constructs, each appears to contribute unique information to the 
prediction of nicotine dependence and smoking abstinence. A greater understanding 
of these important risk factors could inform the development of novel prevention and 
intervention efforts to combat nicotine and tobacco dependence.

FUNDING: Federal

PS3-163
PUFF TOPOGRAPHY AMONG NON-SMOKING ELECTRONIC 
CIGARETTE USERS DURING THREE HOURS OF AD LIBITUM USE

Nicholas Felicione, M.S.1, Danielle Kisner1, Ashley Douglas, B.S.1, Ilana Haliwa, 
M.P.H.1, Joe McClernon, Ph.D.2, Melissa Blank, Ph.D.1. 1West Virginia University, Mor-
gantown, WV, USA, 2Duke University Medical Center, Durham, NC, USA.

Significance: Electronic cigarettes (ECIGs) are not used over discrete time periods like 
combusted cigarettes, making puffing patterns more difficult to characterize. Despite 
developments in research to characterize ECIG puff topography, there is no consensus 
on the best definition of an ECIG use bout. This study sought to examine ECIG puffing 
patterns using previously defined criteria (St. Helen et al., 2016) among a sample of 
experienced users. Methods: Twelve non-smoking ECIG users (Mage = 20.8, 58% 
female, 75% white) completed two within-subject, randomly ordered conditions that 
differed by ECIG use: ad lib use or abstinence. In the former condition, participants 

used their own ECIG for a 10-puff directed bout followed by 3 hours of puffing ad lib. 
Using video-based measurement, puff clusters were defined as the number of puffs with 
interpuff intervals (IPI) < 60 sec: small (2-5 puffs), medium (6-10), large (11+). Results: 
Participant characteristics included: average ECIG use duration of 1.6 years (SD = 0.8); 
average Penn State ECIG Dependence Index score of 12.8 (SD = 3.5); 100% met DSM 
criteria for tobacco dependence; 75% preferred pod-style devices; and average lifetime 
number of cigarettes of 6.4 (SD = 7.8). Participants took an average of 45.9 puffs (SD 
= 21.4) with an average puff duration of 3.1 sec (SD = 1.8) and IPI of 269.5 sec (SD 
= 140.1). 40.6% of puffs were single puffs, 48.9% were in small clusters, 10.3% were 
in medium clusters, and 0% were in large clusters. There were 1.6 (SD = 1.0) puffs 
between clusters on average. Large individual variability was observed, with a range 
of 16-77 puffs, 1.1 to 7.7 sec durations, and 132.1 to 529.0 sec IPIs. Conclusion: 
Findings are similar to (40.9% small clusters) and different from (11.9% single puffs, 
44.3% medium-large clusters) previous work with largely 2nd generation ECIG users. 
Cross-study differences may be due not only to the type of ECIG used, but also study 
design features (ad lib use period duration; pre-session abstinence requirements). Future 
work should continue to explore or adapt these definitions while considering individual 
differences to best categorize puffing patterns of ECIG users.

FUNDING: Federal; Academic Institution

PS3-164
THE EFFECTS OF SMARTPHONE-DELIVERED ATTENTIONAL 
BIAS MODIFICATION TRAINING ON SMOKERS’ ATTENTION TO 
SMOKING CUES

Yong Cui1, Paulina Linares Abrego1, Paul Cinciripini1, Jeffrey Engelmann2, Alexan-
der Prokhorov1, Damon Vidrine3, Jason Robinson1. 1UT MD Anderson Cancer Center, 
Houston, TX, USA, 2Medical College of Wisconsin, Milwaukee, WI, USA, 3Moffitt Cancer 
Center, Tampa, FL, USA.

Long-term (6 month) abstinence rate with the first-line cessation pharmacotherapies 
has been modest (~25%). Thus, researchers have been examining the possibility of 
developing alternative and complementary cessation therapies, including neurocognitive 
training-based interventions. One possible working strategy pertains to the attention 
domain. After years of smoking, smokers develop attentional bias (AB) towards smoking 
cues, which are strong motivational triggers for continued smoking. Notably, AB is 
modifiable through attentional bias modification (ABM) training by shifting AB away from 
the stimuli of interest. With its success in treating anxiety and alcohol disorders, ABM 
training is presumed to work in smokers by reducing their AB towards smoking cues such 
that relapse can be prevented. In the current study, 212 community treatment-seeking 
smokers were randomly assigned to two groups with one receiving active ABM training 
and the other sham ABM training. They completed 13 daily sessions (~20 minutes 
each) of smartphone-delivered ABM training using the Modified Dot Probe (MDP) task 
to train their attention away from smoking cues. Participants also attended a laboratory 
visit before and after their training. During the lab visit, they completed the MDP task 
with their electroencephalogram recorded to derive the N2pc component — a validated 
electrophysiological index for AB. We found that after training, the active ABM group 
had significantly less reaction time difference between smoking and neutral conditions 
compared to the sham ABM group, suggesting that the active ABM training reduced AB 
towards smoking cues. However, the two groups did not differ in their N2pc amplitudes 
between the two visits. Interestingly, participants had increased N2pc amplitudes after 
the training, suggesting that both groups had similar AB towards the stimuli, regardless 
of the cue condition. In conclusion, despite some inconsistency between the behavioral 
and electrophysiological data, these preliminary results suggest that ABM is feasible 
for reducing smokers’ AB towards smoking cues.

FUNDING: Federal

PS3-165
BOTH REDUCING CIGARETTES PER DAY AND TRANSITIONING 
TO VERY LOW NICOTINE CONTENT CIGARETTES DECREASE 
DEMAND FOR USUAL-BRAND CIGARETTES

Tyler D. Nighbor, PhD1, Elias M. Klemperer, PhD2, Ellaina N. Reed2, Samuel Simone2, 
Julia C. West1, John R. Hughes, MD3. 1University of VT, Dept. of Psychiatry, Burling-
ton, VT, USA, 2University of VT, Burlington, VT, USA, 3University of Vermont, Dept. of 
Psychiatry, Burlington, VT, USA.

Background: Both reducing cigarettes per day (CPD) and transitioning to very low 
nicotine content (VLNC) cigarettes appear to decrease nicotine dependence. Another 
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facet of abuse liability is the relative-reinforcing efficacy of cigarettes, often measured 
through The Cigarette Purchase Task (CPT), a behavioral economic simulation model. 
Nicotine dependence and demand on the CPT represent distinct facets of abuse 
liability. Currently, it is unclear whether reducing CPD or reducing nicotine through 
VLNC cigarettes leads to greater reductions in the reinforcing efficacy of cigarettes. 
Methods: This was a secondary analysis of a five week two-arm unblinded randomized 
trial, in which participants were instructed to gradually reduce to 70%, 35%, 15% and 
3% of baseline nicotine over 4 weeks by either a) reducing CPD (n=32) or b) switching 
to VLNC cigarettes (n=36). All participants received nicotine patches to aid reduction. 
Participants completed the CPT for their usual-brand cigarettes on a computer at their 
baseline session and again at a one-month follow-up survey. Results: Demand was 
significantly reduced for participants’ usual-brand cigarettes in both the CPD group (t 
(18) = 7.65, p <.0001) and the VLNC group (t (18) = 7.39, p <.0001) from pre- to post-
intervention. Additionally, Demand Intensity, or maximum consumption at zero price, 
and Omax, or maximum expenditure, were reduced significantly for both the CPD group 
(t (16) = 3.23, p = .005; t (16) = 3.71, p = .002, respectively) and the VLNC group (t 
(22) = 3.62, p = .002; t (22) = 3.14, p = .005, respectively) pre-to post-intervention. 
Although other CPT indices showed a similar trend, none differed significantly (ps >.05). 
Conclusions: Both reducing CPD and switching to VLNC cigarettes were associated 
with reductions of a similar magnitude in CPT demand for usual-brand cigarettes. Thus, 
despite the different mechanisms by which the value of cigarettes is manipulated, 
both interventions appear to have similar effects on the relative-reinforcing efficacy of 
cigarettes. Further research is needed to test whether effects were due to reduction in 
nicotine vs smoking behavior per se.

FUNDING: Federal

PS3-166
USING A TOBACCO PURCHASE TASK TO ASSESS THE ROLES 
OF CIGARETTE AND ELECTRONIC CIGARETTE DEMAND IN 
ELECTRONIC CIGARETTE UPTAKE AND SUBSTITUTION IN 
ADULT SMOKERS

Mari S. Gades1, Xianghua Luo1, Bruce R. Lindgren1, Ellen Meier2, Warren Bickel3, 
Richard J. O’Connor4, Peter Shields5, Dorothy Hatsukami6. 1University of Minnesota, 
Minneapolis, MN, USA, 2University of Wisconsin Stevens Point, Stevens Point, WI, USA, 
3VA Tech Carilion Research Institute, Roanoke, VA, USA, 4Roswell Park Comprehensive 
Cancer Center, Buffalo, NY, USA, 5OH State University, Columbus, OH, USA, 6University 
of MN, Minneapolis, MN, USA.

SIGNIFICANCE: Following the rise in popularity of electronic cigarettes (ECs), there 
has been a debate over whether the introduction of these devices is sufficient to 
decrease cigarette use in adults or whether more stringent regulations on cigarettes 
(e.g. lowering nicotine concentrations or increasing taxes) is also necessary to increase 
the number of smokers completely switching to ECs. Behavioral economics tasks, such 
as the purchase task, can help quantify the value of different tobacco products through 
assessing the sensitivity to price on self-reported consumption. This study determined 
the extent to which behavioral economic demand of cigarettes and ECs differentially 
affected the ability of non-treatment seeking smokers to successfully abstain from 
cigarettes. METHODS: Adult cigarette smokers (N=58) uninterested in quitting were 
asked to completely substitute their cigarette smoking with an EC (Vuse V2) for 8 weeks. 
At week 2, cigarette (CPT) and EC (ECPT) purchase tasks were completed. A Poisson 
regression examined whether empirical demand intensity (consumption at zero price), 
breakpoint (lowest price at which consumption is zero), and Omax (maximum financial 
expenditure per day on product) were associated with smoke-free days, EC puffs, and 
cigarettes smoked between weeks 6 and 8 after adjustment for potential confounders. 
A logistic regression examined the relationship between demand intensity, breakpoint, 
and Omax with exhaled carbon monoxide (CO) verified 7-day abstinence at week 8 after 
adjustment of potential confounders. P-values were adjusted for multiple testing using 
the Holm’s method. RESULTS: EC demand intensity was associated with increased EC 
use (p<0.05). No ECPT measures were associated with 7-day abstinence, smoke-free 
days, or cigarette use. Cigarette Omax was associated with decreased smoke-free 
days (p<0.01) and demand intensity, breakpoint, and Omax were associated with 
increased cigarette use (p<0.05). However, no CPT measures were associated with 
7-day abstinence or EC use following p-value adjustment. CONCLUSIONS: CPT 
measures were more related to outcome measures than ECPT measures, which 
may suggest that the value of cigarettes is a larger driver of switching behavior than 
the value of ECs. This further suggests that for ECs to be a disruptive technology for 
cigarette smokers, regulatory agencies must focus on making cigarettes less appealing 
in tandem with EC regulation.

FUNDING: Federal

PS3-167
THE INFLUENCE OF HORMONAL CONTRACEPTIVE USE ON 
SMOKING, ANXIETY, AND CESSATION ATTEMPTS IN COLLEGE 
FEMALES

Shelby Stewart1, MacKenzie Peltier2, Melanie Roys1, Aaron Waters3, Amy Copeland3. 
1LA State University, Dept of Psychology, Baton Rouge, LA, USA, 2Yale School of Med-
icine, New Haven, CT, USA, 3LA State University, Baton Rouge, LA, USA.

Significance: Generally, women are more likely to smoke for relief of negative affect, 
including anxiety, than their male counterparts and exogenous/endogenous female 
sex hormones have been shown to influence nicotine self-administration. Evidence 
suggests that estrogen, as well as progesterone, may have anxiolytic properties; 
however, scant research has explored the relationship between these hormones, 
smoking behaviors, and anxiety. Methods: In the present study, college females using 
hormonal contraceptives (HC) were compared to those not using HC to determine 
the potential influence on current smoking patterns, mood, and cessation attempts. 
Participants completed an online survey including questions regarding type of HC they 
were currently using (e.g., monophasic, biphasic, progestin only, such as intrauterine 
device), smoking patterns, cessation attempts, and trait level anxiety (as measured by 
the Spielberger State/Trait Anxiety Inventory). Results: There were 1,144 participants, 
who were predominantly Caucasian (78.7%), female college students, with a mean 
age of 19.98 (SD = 1.99). Fifty-three percent reported current HC use, and 13.9% (n 
= 160) endorsed current smoking. Among those endorsing current smoking, 34.4% (n 
= 55) endorsed smoking daily and reported a mean smoking rate of 6.60 (SD = 5.05) 
cigarettes per day (CPD), endorsing low levels of nicotine dependence (Fagerström Test 
for Nicotine Dependence; M= 1.72; SD = 1.88). Additionally, among those endorsing 
nondaily smoking (n = 105), they reported smoking an average of 2.05 (SD = 3.05) 
cigarettes per week. Women currently using HC were significantly more likely to be 
smoking (16.2%) as compared to women currently not using HC (11.3%), p = 0.02. 
There was also a significant HC use by smoking status interaction, such that smokers 
using HC reported experiencing less trait anxiety as compared to smokers not using HC. 
Results showed that significantly more participants who were using HC (54.0%) than 
those not using HC (46.0%) were making a current attempt to quit smoking, p = 0.05, 
and there was a trend (p = .06) for smokers using HC to be more likely to report a past 
quit attempt. Conclusions: These findings indicate that use of HC may impact smoking 
patterns, and cessation among college students and thus warrant further exploration.

FUNDING: Unfunded; Academic Institution

PS3-168
A RANDOMIZED CONTROLLED TRIAL ON DELIVERY OF A 
NICOTINE REPLACEMENT THERAPY SAMPLE AT OUTDOOR 
SMOKING HOTSPOTS FOR PROMOTING QUIT QTTEMPTS

Yee Tak Derek Cheung, PhD, William Ho Cheung Li, Man Ping Wang, Tai Hing Lam. 
The University of Hong Kong, Hong Kong, China.

Significance Outdoor smoking hotspots are convenient venues for promoting 
smoking cessation. This randomized controlled trial (RCT) aimed to obtain proof-of-
concept evidence of the feasibility and preliminary effectiveness on quit attempts of 
delivering a 1-week free nicotine replacement therapy sample (NRTS) to smokers. 
Methods This pilot parallel, single-blinded, 2-group (1:1) RCT proactively recruited 
adult smokers in outdoor smoking hotspots in Hong Kong. Smokers consuming ≥10 
cigarettes per day and fit for NRT use were individually randomized to receive either a 
1-week NRT gum/patch and brief advice lasting 10 minutes (NRTS, n=50), or receive 
only brief advice (control, n=50). The primary outcomes were any self-reported quit 
attempts (stop smoking for at least 24 hours) at 1- and 3-month telephone follow-up. 
Risk ratios from log-binomial regression models were used to assess the associations. 
Results The NRTS increased quit attempts at 1-month (14% versus 10%; adjusted 
risk ratio (ARR) = 1.25, 95% CI 0.43-3.61) and 3-month follow-up (26% versus 
12%; ARR = 2.17, 95% CI 0.89-5.27), but the differences were not significant. Trial 
participation rate was about 81.3%. Around 54% of the intervention group participants 
used the NRT sample by the first month. The NRT users reported generally positive 
feedback about the usefulness of NRT sample for smoking cessation. Major factors of 
not using NRT included bad gum taste and their perception that NRT was not useful. 
Conclusions Delivering NRTS to smokers in outdoor smoking hotspots was 
feasible and efficacious in increasing NRT use. Additional post-recruitment support 
to sustain the use of NRT and cessation services is needed. Smokers at outdoor 
smoking hotspots can be approached for a brief smoking cessation intervention 
including an onsite delivery of NRTS. Delivering NRTS and a brief advice on 
using NRT to these smokers was feasible and efficacious to increase NRT use. A 
larger trial on the benefits on quit attempts and long-term abstinence is warranted.  
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Funding Sources: This work was supported by Small Project Funding of the University 
of Hong Kong Committee on Research and Conference Grants (Project Number: 
201409176211).

FUNDING: Academic Institution

PS3-169
USABILITY AND ACCEPTABILITY OF THE NCI’S SMOKING 
CESSATION APPS FOR YOUNG PEOPLE IN COMMUNITY MENTAL 
HEALTH CARE

Minda A. Gowarty, MD1,2, Mary F. Brunette, MD2,1. 1Dartmouth Hitchcock Medical Cen-
ter, Lebanon, NH, USA, 2Geisel School of Medicine at Dartmouth, Hanover, NH, USA.

Significance: Young adults with severe mental illness (SMI) are over twice as likely to 
smoke than the general population, and are less likely to seek treatment and to achieve 
abstinence. Scalable interventions such as smartphone apps created with evidence-based 
content by the National Cancer Institute (NCI: QuitGuide - QG, or quitSTART - qS) could 
increase access to potentially appealing treatment for this group, but have yet to be tested. 
Methods: We conducted QG and qS app usability and acceptability testing 
among participants with SMI, aged 25-35, who were stable in community mental 
health treatment in 2019. Participants were randomly assigned to use QG or qS 
on their smartphone. Evaluation included a laboratory task-completion protocol, 
the System Usability Scale (SUS), and semi-structured interviews at baseline and 
2-week follow-up. Qualitative analysis and descriptive statistics were completed. 
Results: Participants were 12 daily smokers, mean age 30.5 years old (SD 3.5), 41.7 
percent female, 91.7 percent White, and 41.7 percent with psychotic disorders. On 
average, participants smoked 17 cigarettes per day (SD 7.31). Over 80 percent of 
participants use smartphone apps at least twice per day. While task completion rates 
were similarly high for QG at both Visit 1 and Visit 2, SUS scores decreased from 66 to 
60. Task completion rates for qS improved from Visit 1 to Visit 2, with correspondingly 
improved SUS scores: 55 to 64. Qualitative feedback supported the SUS scores: initial 
interest in QG diminished by the second visit; initial difficulty navigating qS resolved 
by V2. Four tasks challenged participants using both apps at both visits: setting a quit 
date; tracking cigarettes per day; connecting to social media; and uploading a photo. 
In both apps, accessing each of these tasks required multiple clicks from the home 
screen, except for uploading a photo in QuitGuide, which required a double-click on 
the home screen. While participants agreed that setting a quit date and personalizing 
the app were important, during semi-structured interviews, they particularly stressed 
the importance of tracking daily cigarette use to their ongoing interest in the apps. 
Conclusions: Both NCI apps demonstrate moderate to high usability in young adults 
with SMI. QG’s diminishing appeal over time may limit its use in this population, whereas 
qS’s lower initial usability but growing appeal suggests that reducing initial barriers 
through coaching may promote later engagement with the app.

FUNDING: Federal; Academic Institution

PS3-170
NEEDS AND PREFERENCES OF SMOKERS AND RECENT EX-
SMOKERS REGARDING STOP SMOKING SMARTPHONE APPS. A 
SYNTHESIS OF FINDINGS FROM THREE QUALITATIVE STUDIES.

Aleksandra A. Herbec, PhD1, Olga Perski, PhD1, Ildiko Tombor, PhD1, Lion Shahab, 
PhD2, Jamie Brown, PhD2, Robert West2. 1University College London, London, UK, 
United Kingdom, 2University College London, London, United Kingdom.

Significance: Smartphone-based interventions can deliver behavioural support 
to smokers at low cost per additional user. Understanding what content and 
design features smokers would find beneficial, acceptable, and desirable 
in such interventions is likely to be important for user engagement. In line 
with user-centred design approaches, this study aimed to identify the needs, 
preferences and expectations of potential users of smoking cessation apps. 
Methods: As part of three separate projects which aimed to develop and evaluate 
different smoking cessation apps, we conducted 52 qualitative semi-structured 
interviews with adult, UK-based smokers and recent ex-smokers. The interviews 
explored participants’ experiences, preferences, and views on apps or app prototypes, 
and their needs for smoking cessation support. We were particularly interested in 
issues around craving management, use of nicotine replacement therapy (NRT), 
and assessment of carbon monoxide (CO) levels with personal, smartphone-
enabled devices. Interviews were analysed using inductive thematic analysis, and 
findings across the projects were synthesised under a unifying coding framework. 

Results: The analyses identified several core themes relevant to the development 
of smoking cessation apps: (1) Factual content (e.g. information, advice); (2) Core 
functionality (e.g. monitoring, feedback, craving management); (3) Functionality related 
to the specific focus of apps (e.g. video demonstrations of CO testing or NRT use); (4) 
Supportive features (e.g. reminders, tailoring, diary); (5) Auxiliary support (e.g. peer, 
expert); (6) Information architecture and user journeys (e.g. location and timing of advice); 
and (7) Underlying needs and expectations (e.g. motivation, usability, perceived personal 
relevance). Some user expectations, such as a high degree of personalisation and ad libitum 
app use, may conflict with current research, clinical and technical priorities/infrastructure. 
Conclusion: Smokers interested in using apps to support them to quit have a wide range 
of needs and preferences. These findings will help inform app design and tailoring of 
content to better align with users’ needs, and highlight areas that may pose challenges 
for researchers and developers.

FUNDING: Nonprofit grant funding entity

PS3-171
NICOTINE DEPENDENCE LEVEL PREDICTS CHANGES IN 
DEPRESSION DURING A SMOKING CESSATION TRIAL

Ashley B. Cole, PhD1, Summer Frank-Pearce, PhD, MPH2,3, Emily T. Hebert, DrPH3,2, 
Chaelin K. Ra, PhD2,3, Darla Kendzor, PhD2,3, Michael S. Businelle, PhD2,3. 1Oklahoma 
State University, Stillwater, OK, USA, 2University of Oklahoma Health Sciences Center, 
Oklahoma City, OK, USA, 3OK Tobacco Research Center, Oklahoma City, OK, USA.

Significance: While some research suggests that depression precedes smoking, other 
research suggests that smoking precedes depression. Studies have suggested that 
depression symptoms increase during early phases of a quit attempt (e.g., quit-date), but 
return to baseline as cessation progresses. This study examines whether baseline nicotine 
level predicts changes in depression in adult smokers during a smoking cessation trial. 
Methods: This study was part of a 13-week pilot randomized controlled trial that 
compared three smoking cessation interventions (in person counseling, NCI 
QuitGuide app, and Smart-T2 app). Participants received combination nicotine 
replacement therapy (i.e., nicotine patches and gum) and completed assessments 
on smartphones. Participants reported demographic information and nicotine 
dependence (HSI) at baseline. HSI was dichotomized: high [≥5] vs. low/moderate 
[<5]. Participants reported depression symptoms (CES-D) at baseline, quit-day, 
and 4-weeks post-quit. A repeated measures analysis with fixed effects examined 
whether depression symptoms differed by HSI level across the first 5-weeks. 
Results: Participants (N=81) were male (51.2%), White (67.9%), and 49.4 years 
old (SD=12.2). Baseline depression symptoms were significantly lower among 
smokers with low/moderate HSI compared to smokers with high HSI (p=0.0002). 
Compared to smokers with low/moderate HSI, whose depression symptoms were 
consistent across time (M=~6.5), smokers with high HSI were significantly more likely 
to experience changes in depression symptoms (p=.046) that generally decreased 
over time (baseline M=12.8; quit-day M=8.5; 4-weeks post-quit M=10.0). This 
relationship remained significant after accounting for treatment group, sex, ethnicity, 
education, and 7-day biochemically confirmed abstinence at 4-weeks post-quit (p=.04). 
Conclusions: Compared to those with low/moderate nicotine dependence, highly 
dependent smokers had higher levels of baseline depression and experienced a 
reduction in depression symptoms during the smoking cessation trial. Smoking cessation 
interventions may benefit from tailoring treatment based on depression history and 
nicotine dependence level.

FUNDING: Federal; State

PS3-172
CHARACTERIZATION OF NICOTINE PHARMACOKINETICS FROM 
ON!® NICOTINE POUCHES IN ADULT SMOKERS

Jeffery Edmiston, Andrea Vansickel, Jesse S. Rensch, Jingzhu Wang, Jianmin Liu, 
Mohamadi Sarkar. Altria Client Services, Richmond, VA, USA.

Significance: on!® nicotine pouches are oral tobacco-derived nicotine products available 
in multiple nicotine strengths and flavors. Methods: A randomized seven-way crossover 
study with adult smokers was used to characterize the nicotine pharmacokinetics (PK) 
of 4 mg nicotine pouches using six flavor variants (Berry, Cinnamon, Citrus, Coffee, 
Original, and Wintergreen) relative to subject’s own brand cigarettes. Prior to the in-
clinic stay, qualified adult smokers were supplied 1 pack (20 pouches) of each of the six 
flavors for a three-day ad libitum product trial. During the clinic visit, n=42 adult smokers 
(17 female) were randomly assigned to one of seven product use sequences. Each 
product was used for 4 hours ad libitum the afternoon before PK assessments on a 
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single product use (one pouch for 30 minutes or one cigarette smoked in 5 minutes). 
Results: Plasma nicotine maximum concentration (Cmax, Geometric Least Square 
Mean [LSM], ng/mL) for the pouch products ranged from approximately 9.1 to 11.5 and 
were statistically significantly lower than the cigarette (~16.3). The median time (minutes) 
to maximum plasma nicotine concentration ranged from approximately 30.1 to 34.9 for 
the pouches compared to 7.5 for the cigarette. The area under the curve (AUC, LSM, 
ng*min/ml) for the pouch products ranged from approximately 860 to 1118 compared 
to 1008 for the cigarette. Conclusion: We conclude that based on the nicotine PK 
parameters, under the study conditions, the 4 mg on!® nicotine pouch products may 
have lower abuse potential than cigarettes.

FUNDING: Tobacco Industry

PS3-173
TOBACCO QUIT SUCCESS AMONG AN ALASKA NATIVE 
POPULATION: A LOOK AT PHENOTYPES AND TOBACCO 
CESSATION THERAPY 

Jaedon P. Avey, PhD1, Krista Schaefer, MPH1, Michael Todd, MBA1, Katrina Claw, 
PhD2, Renee Robinson, PharmD, MPH3, Kenneth Thummel, PhD4. 1Southcentral Foun-
dation, Anchorage, AK, USA, 2University of Colorado, Denver, CO, USA, 3Idaho State 
University, College of Pharmacy; University of Alaska Anchorage, Anchorage, AK, USA, 
4University of Washington, Seattle, WA, USA.

Background: Rates of tobacco use are higher in the Alaska Native (AN) community than 
any other US ethnic group. AN smoking prevalence is 40%, more than twice that of non-
Native Alaskan people (17%). Genetic testing and biomarkers of smoking metabolites 
can help individualize cessation aid selection. We identify sociodemographic, clinical, 
and genetic factors related to tobacco use and cessation interventions to improve quit 
rates among AN smokers. This was supported by U261IHS0079-02. Methods: This 
observational study of 150 AN people assessed sociodemographic, clinical, and genetic 
factors with quit success. Descriptive statistics were calculated. Quit success was 
defined by self-reported smoking abstinence confirmed with carbon monoxide and urine 
nicotine metabolites. Cross-tabulations showed concordance of categorized phenotype 
nicotine metabolism and recommended cessation aid when smokers given choice of 
aids. Logistic regression was used to test for factors that aid quit success. Results: Of 
the 150 AN participants who intended to quit smoking, about half were female (58%), 
average age was 44 (sd=12), with an average smoking onset at 17 years. The median 
number of cigarettes per day was 10 (IQR=7-15); but over half reported low nicotine 
dependence. Tobacco cessation aids were used as follows: 65% of participants used 
nicotine replacement therapies, 25% used varenicline, 21% used bupropion, and 14% 
used no aids. 30% were slow nicotine metabolizers and 70% normal. At 6 weeks, 
34/86 (40%) quit smoking. Two factors, slow nicotine metabolization and varenicline 
use increased quit success (OR 2.1 and 4.0, respectively), but were not associated 
with quitting after controlling for other variables. Conclusion: Our pharmacogenomics 
research identifies factors contributing to quit success. Overall, 40% quit at 6 weeks and 
being a slow metabolizer or using varenicline as a cessation aid were associated with 
quit success whereas using nicotine replacement therapies hindered quit attempts. This 
research holds promise to provide individualized cessation aids to AN people trying to 
quit smoking, in turn increasing quit rates and promoting health equity for AN people.

FUNDING: Federal

PS3-174
IN VIVO DNA DAMAGE: EVALUATING ELECTRONIC CIGARETTES 
AS A HARM REDUCTION TOOL 

Lurdes Queimado, MD, PhD1,2, Theodore Wagener3,4, Yan D. Zhao2, Balaji Sadha-
sivam2, Mayilvanan Chinnaiyan2, Vengatesh Ganapathy2. 1The Oklahoma Tobacco 
Research Center, and The Peggy and Charles Stephenson Cancer Center, Oklahoma 
City, OK, USA, 2The University of Oklahoma Health Sciences Center, Oklahoma City, 
OK, USA, 3The Ohio State University Comprehensive Cancer Center, Columbus, OH, 
USA, 4The Ohio State University Wexner Medical Center, Columbus, OH, USA.

Background and Significance: Electronic cigarettes (ECs) are used by over 
30% of adult tobacco smokers (dual users). While ECs are often perceived 
as a safer alternative to tobacco smoking, available data suggest they might 
have unforeseen health consequences. In vitro, EC aerosols can cause DNA 
damage, reduce DNA repair and increase the metabolism of pro-carcinogens 
into carcinogens. Research examining the impact of real world, in vivo, EC 
use on DNA damage and associated potential cancer risk is urgently needed. 

Aims: (1) To measure the levels of DNA damage in the oral mucosa of dual users over time; (2) 
To determine whether the levels of DNA damage vary in function of demographic and clinical 
variables such as age, sex, EC and other tobacco product characteristics and user behaviors. 
Methods: Adult smokers, naïve to EC use, not planning to quit in the next 3 months, were 
randomized to usual brand cigarette (UBC), 2nd generation ECs (G2), or 3rd generation ECs 
(G3) and followed up for 52 weeks. Tobacco and EC user patterns, blood, saliva and oral 
cells were collected at each visit. DNA damage was quantified using q-PADDA, a novel DNA 
damage detection assay with high sensitivity. Data was analyzed using ANOVA models. 
Results: A total of 263 participants have been enrolled. Of these, oral mucosa 
DNA damage has been quantified for at least three time points (week 0, 4 and 
12) in 106 participants: 40 UBC, 33 G2 and 33 G3 users. Dual users of tobacco 
cigarettes and EC G2 showed a significant reduction in the levels of oral mucosa 
DNA damage over time (2-6 fold; p<0.01). No significant reduction of DNA damage 
was observed for smokers (UBC) or dual users of tobacco cigarettes and EC G3. 
Conclusion: The use of ECs by tobacco smokers leads to a significant smoking reduction. 
Our preliminary data shows that smoking reduction with a G2 device significantly reduces 
DNA damage, suggesting that G2 devices are more effective than G3 in reducing tobacco-
associated cancer risk. These, and studies examining DNA damage levels after complete 
switching, are urgently needed to fully assess the potential of ECs as a harm reduction tool. 
Grant support: This work was supported by NIH/NCI (R01CA204891, Wagener; 
R33CA202898, Queimado) and the Presbyterian Health Foundation (Queimado). 
Dr. Queimado holds a Presbyterian Health Foundation Endowed Chair in 
Otorhinolaryngology.

FUNDING: Federal; Nonprofit grant funding entity

PS3-175
CAN BRAIN REACTIVITY TO SMOKING CUES PREDICT 
ABSTINENCE - A REPLICATION ANALYSIS

Paulina Linares Abrego1, Yong Cui1, Jeffrey Engelmann2, Alexander Prokhorov1, Da-
mon Vidrine3, Francesco Versace1, Paul Cinciripini1, Jason Robinson1. 1UT MD Ander-
son Cancer Center, Houston, TX, USA, 2Medical College of Wisconsin, Milwaukee, WI, 
USA, 3Moffitt Cancer Center, Tampa, FL, USA.

Background: Studies have shown that after years of smoking, smokers often exhibit 
greater brain reactivity to smoking cues. We have previously identified an event-related 
potential (ERP) biomarker predicting smoking abstinence that differentiated smokers 
based on their Late-Positive Potential (LPP) response to intrinsically pleasant vs. 
cigarette-related cues. We found that the P>C group (greater response to pleasant vs. 
cigarette cues) had higher abstinence rates than the C>P (greater response to cigarette 
vs. pleasant cues) group. In the current smoking cessation study, we sought to replicate 
this ERP biomarker and its predictive utility. Methods: We enrolled 194 treatment-
seeking smokers to determine whether in-home smartphone-delivered attentional 
bias modification training could be used as an adjunct therapy for 8 weeks of nicotine 
replacement therapy and counseling. Before they started to receive the cognitive training 
and pharmacotherapy, participants attended a baseline laboratory session, during which 
we measured their ERP responses to neutral, pleasant, unpleasant, and cigarette-related 
pictures. The LPP values (400-700 ms post picture onset) from the four categories of 
pictures were used to produce the two clusters with the k-means clustering method. 
Smoking abstinence was measured at end-of-treatment (EOT). Results: Consistent with 
previous research, we found greater LPP values to pleasant, unpleasant, and cigarette-
related images than neutral images. Using a cluster analytic method, 72 were assigned 
to the C>P group and 122 to the P>C group. These two groups exhibited the expected 
differential responses to pleasant and cigarette-related images. However, the cluster-
determined groups did not predict the EOT abstinence. Thus, we did not replicate this 
ERP biomarker’s utility as a predictor of smoking cessation success.

FUNDING: Federal

PS3-176
DECREASE IN RESTING HEART RATE MEASURED USING 
FREELY AVAILABLE SMARTPHONE APPS TO VERIFY 
ABSTINENCE FROM SMOKING. AN PILOT STUDY.

Aleksandra Herbec, PhD1, Ella Parker, MSc1, Harveen Kaur Ubhi, PhD1, Tobias 
Raupach, MD2, Robert West, PhD1. 1University College London, London, United King-
dom, 2Universitaetsmedizin Goettingen, London, United Kingdom.

Significance: Verifying self-reports of smoking abstinence is challenging in studies 
that involve remote data collection. Resting heart rate (HR) decreases during smoking 
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abstinence. This study assessed whether a decrease in resting HR measured using 
freely available smartphone apps could potentially be used to verify smoking abstinence. 
Methods: This study involved a repeated measures experimental design, with data 
collection in natural setting. Participants were 18 adult, daily smokers. They recorded 
resting HR in beats per minute (bpm) using freely available smartphone apps during 
five time points (two in the morning and three post-noon) on each of three days. The 
outcome measure was the mean of the post-noon HR recordings. The experimental 
condition for each of the three days (counterbalanced order) was: 1) smoking as usual, 
2) not smoking without nicotine replacement therapy (NRT), or 3) not smoking but using 
NRT. Abstinence was verified using expired-air carbon monoxide (CO) concentration. 
Results: Compared with the smoking as usual condition, mean HR was 13.4 
bpm lower (95%CI=5.4-21.4,p=0.001) in the not smoking without NRT condition 
and 10.4 bpm lower (95%CI=3.1-17.8, p=0.004) in the not smoking with NRT 
condition. There was no statistically significant difference in HR between the two 
not smoking conditions (p=0.39). Abstinence was verified by CO in 18/18 and 
16/18 participants on not smoking days without, and with, NRT, respectively. 
Conclusion: Self-recording of resting heart rate in natural setting using smartphone 
apps shows a reliable decrease in response to smoking abstinence and may provide 
a basis for remote verification in smoking cessation studies.

FUNDING: Other

PS3-177
DOES RACIAL DISCRIMINATION AFFECT CRAVINGS, CESSATION 
SELF EFFICACY, AND LATENCY TO SMOKE AMONG BLACK 
SMOKERS? A LABORATORY SIMULATION 

Patricia F. Calixte-Civil, M.A.1, Thomas H. Brandon, Ph.D.2. 1Moffitt Cancer Center/ 
University of South FL, Tampa, FL, USA, 2Moffitt Cancer Center, Tampa, FL, USA.

Significance: Black smokers are more likely to report both racial discrimination and 
difficulty in quitting smoking, relative to Whites. The aim of the current study was to test 
the casual influence of interpersonal racial discrimination on the urge to smoke, cessation 
self-efficacy, and latency to smoke using a controlled experimental design. Method: 
We used a virtual ball-playing game, Cyberball, to create a laboratory model of racial 
discrimination. A 2x2 (social inclusion: included/excluded and group membership: ingroup 
or outgroup) between-subjects, factorial design was used to randomly assign participants 
to one of four groups: 1) included/ingroup; 2) included/outgroup; 3) excluded/ingroup 
(ostracism); and 4) excluded/outgroup (racial discrimination). We hypothesized that 
post-Cyberball, participants in the socially excluded conditions would report higher urge 
to smoke, lower cessation self-efficacy, and shorter latency to smoke than participants 
in the included conditions, and that participants in the racial discrimination condition 
would report the highest urge to smoke, lowest cessation self-efficacy, and shortest 
latency to smoke as compared to other conditions. Results: Sixty-nine Black smokers 
were recruited. Results showed that participants in the socially excluded conditions 
reported lower cessation self-efficacy than those in the included conditions, F (1,63) 
= 5.84, p < .05; ηp² = .085. Additionally, participants in the outgroup conditions had 
shorter latency to smoke (9.96 sec) compared to those in the ingroup conditions (14.52 
sec), F (1,61) = 4.60, p < .05; ηp² = .070. There were no main effects of social inclusion 
on cravings or latency to smoke and no interactions between social inclusion x group 
membership. Conclusion: This laboratory simulation of racial discrimination adds to 
previous correlational data by providing evidence of a causal relationship between factors 
associated with perceived discrimination (social exclusion and outgroup membership) 
and smoking motivation and behavior among Black smokers.

FUNDING: Academic Institution

PS3-178
MEASURING DEMAND FOR CIGARETTES WITH TIME AS A COST.

Tommy Gunawan, MA, David N. Kearns, PhD, Alan Silberberg, PhD, Laura Juliano, 
PhD. American University, Washington, DC, USA.

Addiction can be characterized as an overvaluation of drug reinforcers over non-drug 
reinforcers. The value of a reinforcer can be measured with demand functions, which 
describe the consumption of a reinforcer as a function of its cost. While cost is often 
framed in terms of money, time is also an important cost determining the consumption 
of a reinforcer. Yet, there is a lack of research investigating demand for a reinforcer 
with time as a cost. The present study tested time as a cost in demand for cigarettes. In 
Experiment 1, N=50 smokers (50% female, M=17.3 cigs per day) completed the Cigarette 
Purchase Task (CPT), which assessed hypothetical consumption of cigarettes at various 
prices, and a modified CPT which assessed hypothetical likelihood of consumption of 

cigarettes at various prices (CPT-P). The tasks were framed such that cigarettes were 
available only after a delay (0h, 1h, 3h). Demand intensity in both versions of the CPT 
decreased as delays increased (ps<.05). In Experiment 2, N=50 smokers (44% female, 
M=12.6 cigs per day) completed the CPT-P, and the Cigarette Purchase Task-Time 
(CPT-T), which assessed hypothetical likelihood of consumption of cigarettes across 
various delays. The CPT-T was framed such that cigarettes were available at three prices 
(5c, 25c, 50c per cig). Demand intensity in the CPT-P decreased as delays increased, 
replicating results from Experiment 1 (p<.001). Similarly, demand intensity in the CPT-T 
decreased as the price of a cigarette increased (p=.002). Finally, in Experiment 3, 
N=100 participants (37% female, 50% non-smokers) completed the CPT-T for three 
commodities: potato chips, cigarettes, and toilet paper. Demand intensity and breakpoints 
for cigarettes were higher among smokers compared to non-smokers (p<.001), while no 
differences between groups were found for potato chips and toilet paper. These results 
suggest that time acts as a cost in the demand for cigarettes, and factors that modify 
the temporal cost of smoking (e.g. indoor smoking policies, designated smoking areas) 
can reduce the demand for cigarettes. Future research should consider temporal costs 
to better understand smokers’ decision-making processes.

FUNDING: Academic Institution

PS3-179
DEJA DE FUMAR PASO A PASO POST CESSATIONWEIGHT GAIN

Veronica Ginani, PhD1, Evelyn Arana-Chicas1, Raquel Botelho1, Francisco Cartuja-
no-Barrera1, Chiranjeev Dash2, Katia Gallegos3, Scott Shermann4, Ana Paula Cuper-
tino5. 1Hackensack Meridian Health, Hackensack, NJ, USA, 2Georgetown University, 
Washington, DC, NJ, USA, 3Mexican Social Security Institute, Cuernavaca, Mexico, 
4NYU Langone Health, New York, NY, USA, 5Hackensack University Medical Center, 
Hackensack, NJ, USA.

SIGNIFICANCE: Despite the success of smoking cessation interventions, 
overweight and obesity are frequently overlooked. Few smoking cessation 
clinical trials have addressed weight gain with physical activity or healthy eating 
interventions. Trials are hampered by methodological limitations including 
small sample sizes, lack of long-term follow-up, and low representation of 
minorities. The aim of this research was to describe weight change among Latinos 
participating in an ongoing text message smoking cessation mobile randomized trial. 
METHODS:  Par t i c i pan t s  (N=111 )  we re  d rawn  f r om  Dec ide tex to , 
an ongoing mobile smoking cessation clinical trial for Latinos in the U.S. 
Weight and BMI changes were assessed between baseline and 6 months. 
RESULTS: Participants’ mean age was 47.7 (SD=0.9) and approximately two thirds 
were male. This sample of Latino smokers was very diverse - 21 Latin American 
countries were represented. Spanish was the preferred language for most participants 
(78.9%). Approximately half of participants had health insurance (54.1%). Depression 
was the most prevalent comorbidity (27.8%), followed by hypertension (25.5%) 
and high cholesterol levels (25.5%). At baseline, an overwhelming number of 
participants were overweight or obese (79.3%) with a mean BMI of 29.4 (SD 5.5). 
Interestingly, 53.6% of participants gained weight between baseline and 6 months, 
while 42.7% lost weight and four participants did not change their weight. Weight 
and BMI change did not vary by gender. Out of 712 possible text messages, 10.9% 
addressed nutrition or exercise as coping strategies to deal with cravings and withdraw. 
CONCLUSION: Despite the overall premise that participants gained weight during a 
smoking cessation attempt, preliminary results show that approximately half of Latinos 
participating in a mobile smoking cessation clinical trial lost weight. Future studies should 
examine the role of mobile intervention on weight change and energy balance in the 
context of cessation to guide the development of interventions on multiple behaviors.

FUNDING: Federal

PS3-180
EFFECTS OF KETAMINE IN CIGARETTE SMOKERS. IMPACT ON 
TOBACCO USE MEASURES AND TOLERABILITY

Merideth A. Addicott, PhD, Riley Lide, MD, Nikhil Kamath, MD, Pedro Delgado, MD, 
Alison Oliveto, PhD. University of Arkansas for Medical Sciences, Little Rock, AR, USA.

Aim: Even with counseling and pharmacotherapy, more than 70% of smokers relapse 
within 12 months of a quit attempt, suggesting alternative pharmacological interventions 
for tobacco addiction are needed. A novel pharmacological target, the NMDA receptor, 
plays an important role in neuroplasticity. Blocking this receptor disrupts cue-induced 
drug seeking behavior in rats and humans. Ketamine, a glutamate N-methyl-D-aspartate 
(NMDA) receptor antagonist with anti-depressant effects, has shown promising effects in 
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cocaine, alcohol, and opioid use disorders at sub-anesthetic doses. However, its effects 
on tobacco use disorder have not yet been tested. Thus, this exploratory study piloted the 
tolerability and initial response to a single ketamine infusion among smokers. Methods: 
Up to 12 male and female cigarette smokers (>10 cigarettes/day) will complete measures 
of cigarette craving, tobacco withdrawal, lab-based smoking latency, and 7-day smoking 
frequency prior to and 1 day after infusion with either ketamine (0.5 mg/kg) or placebo. 
Participants expressed no interest in quitting smoking at the time of the study. Results: 
Thus far, two participants have received ketamine infusions and completed the study. 
One subject reported reduced cigarette cravings (-19 points Questionnaire of Smoking 
Urges) and withdrawal symptoms (-4 points Minnesota Withdrawal Scale) the day after 
the infusion. The other subject reported no changes. Smoking latency and frequency 
were not affected. Some side effects were reported during the infusion (e.g., dizziness 
and vision problems), but severity decreased during the following week. There were 
no adverse events. Conclusions: Ultimately, this work could impact the field of tobacco 
addiction research by providing evidence of an innovative pharmacologic mechanism 
that promotes smoking cessation. Even short-term smoking cessation can have a large 
impact on patient outcomes following surgery, including reduced complications and 
improved wound healing.

FUNDING: Academic Institution

PS3-181
ASSESSING THE IMPACT OF SENSORIMOTOR STIMULI AND 
NICOTINE ON OUTCOMES OF E-CIGARETTE USE

Amanda M. Palmer, M.A.1,2, Leslie E. Sawyer, B.S.1,3, Thomas H. Brandon, Ph.D.1,3. 
1Moffitt Cancer Center, Tampa, FL, USA, 2Medical University of South Carolina, Charles-
ton, SC, USA, 3University of South Florida, Tampa, FL, USA.

Significance: As e-cigarette use continues to rise, especially among cigarette smokers, 
there is concern that “dual use” may increase dependence and hinder cessation. 
Conversely, emerging evidence suggests clinical efficacy of e-cigarettes for smoking 
cessation. These effects may reflect both pharmacological (nicotine delivery) and non-
pharmacologic influences (expectancies, sensorimotor stimuli). Sensorimotor stimuli 
associated with nicotine delivery have been demonstrated to produce cigarette and 
e-cigarette craving reduction among smokers, even in the absence of nicotine. The 
purpose of the present study was to parse the influences of nicotine and sensorimotor 
stimuli on various outcomes of e-cigarette use among dual users, including reductions in 
cravings to smoke and vape. Methods: In this design, drug dosage (open label nicotine 
or non-nicotine e-cigarettes) was crossed with sensorimotor manipulation (natural 
delivery or sensorimotor deprivation). Dual users (N=128) completed an experimental 
visit including an ad-lib vaping session with either a standard e-cigarette or a modified 
stationary apparatus. We hypothesized that the sensorimotor manipulation would 
primarily affect subjective, psychosocial outcomes, whereas nicotine delivery would 
primarily influence the objective, physiological outcomes. Results: Drug X sensorimotor 
X sex ANCOVAs were used to analyze results. We found main effects of both drug 
dosage (ps<.01) and sensorimotor (ps<.05) manipulations on both craving measures, 
such that cravings declined most among participants receiving nicotine as well as those 
in the sensorimotor deprivation condition. Ratings of satisfaction and reward were higher 
among those receiving nicotine (ps<.05). A nicotine X delivery interaction was found on 
negative affect (p<.05). Conclusions: In summary, nicotine delivery was found to be 
the main driver of various subjective outcomes, which may reflect both pharmacological 
and expectancy effects. The effect of sensorimotor stimulation on craving reduction 
was counter to hypotheses, perhaps reflecting the novelty of our stationary delivery 
apparatus. Theoretical and clinical implications will be discussed.

FUNDING: Federal; Academic Institution

PS3-182
ADOLESCENT JUUL USE IN SCHOOLS IN MASSACHUSETTS

Randi M. Schuster, PhD1,2, A. Eden Evins, MD, MPH1,2. 1Massachusetts General Hos-
pital, Boston, MA, USA, 2Harvard Medical School, Boston, MA, USA.

Background: An increase in adolescent experimentation with electronic nicotine delivery 
devices (ENDS), particularly JUUL, has caused public health concern, but little is known 
about rates of regular use, persistence of use, and associations with other substance use. 
Methods: Students at two high schools in greater Boston (N=1,628) were surveyed on 
lifetime and current tobacco use (combustible tobacco, oral tobacco, JUUL, and other 
ENDS), demographic information, past three-month cannabis and alcohol use, and . 
Results: Lifetime, past month, and daily JUUL use was endorsed by 29%, 21%, and 
6% of students while 4%, 2% and 1%, respectively, endorsed combustible tobacco use. 

Sixty-nine percent of students who used any tobacco product initiated use with vaped 
tobacco while 31% initiated with combustible tobacco (p<0.0001); however, 83% of 
current smokers initiated tobacco use with combustible tobacco. Regular smoking (at 
least weekly) was more common among lifetime smokers (28%) than lifetime JUUL 
users (9%; p<0.0006). Ever-regular tobacco users were more likely to transition from 
smoking to JUUL (65%) than vice versa (20%; p’s<0.0001). However, the smoking rate 
among JUUL users was 3 times that in the overall sample of students who used tobacco 
(p’s<0.0001). Additionally, those with lifetime daily ENDS use were more likely to still 
be current daily users (57-65%) than lifetime daily combustible and/or oral tobacco 
users (17%; p’s<0.0004). Persistence of use, as a marker of dependence potential, 
was comparable between JUUL and other ECs, but JUUL use was twice as frequent. 
Additionally, current frequent tobacco use was strongly associated with frequent cannabis 
and alcohol use (ORs=23.5-40; p’s<0.0001). The likelihood that ENDS users engaged in 
frequent cannabis and/or alcohol use was not different from combustible tobacco users. 
Conclusion: Combustible tobacco use is uncommon among adolescents. In contrast, 
ENDS use is prevalent, may carry potential for dependence, and associated with alcohol 
and marijuana substance use. Longitudinal studies in adolescents are needed to better 
understand addictive patterns of ENDS use and smoking prevalence over time.

FUNDING: Federal; Academic Institution

PS3-183
ACUTE EFFECTS OF JUUL USE ON VASCULAR FUNCTION AND 
BLOOD PRESSURE

Naomi M. Hamburg, MD1, Jessica Fetterman, PhD1, Sana Majid, MD1, Robert Weis-
brod, BS1, Comreen Vargees, MS1, Jessica Nystoriak2, Tabitha L. Thomas2, Andrew 
Stokes, PhD1, Michael Blaha3, Aruni Bhatnagar, PhD2, Rose Marie Robertson, MD4, 
Rachel Keith2. 1Boston University School of Medicine, Boston, MA, USA, 2University 
of Louisville, Louisville, KY, USA, 3Johns Hopkins University, Baltimore, MD, USA, 
4American Heart Association, Dallas, TX, USA.

Significance: The use of JUUL, a pod-based electronic cigarette, has increased 
dramatically among youth and young adults. JUUL devices produce a level and pattern 
of nicotine delivery that may result in distinct cardiovascular effects. Methods: We 
conducted the JUUL Impact on Vascular Effects (JIVE) study that enrolled 58 young, 
healthy adults (ages 18-40) in 3 groups: JUUL users (N=22), traditional cigarette users 
(N=17), and tobacco nonusers (N=19) to assess the acute and chronic effects of 
JUUL use on endothelial function and blood pressure (BP). Results: JUUL users were 
younger with fewer women and 68% exclusive JUUL users. Baseline brachial artery 
flow-mediated dilation mean (SD) was similar across the 3 use groups (P=0.34). JUUL 
users and traditional cigarette users had higher systolic and diastolic BPs as compared 
to non-users (P<0.01). After baseline measurement, each participant completed a 10 
minute structured use of their own product (or nonuse) followed by BP measurement at 
10 minutes post-use and flow-mediated dilation assessment at 30 minutes post-use. Dual 
users of JUUL and traditional tobacco product users used JUUL for the acute exposure. 
Mint flavor was vaped by 73% of JUUL users. JUUL use acutely decreased flow-mediated 
dilation by 3.8 (SD=3.2)%, which was greater than the effect of nonuse 0.2 (SD=2.3)%, 
P=0.0001, and similar to the effect of traditional cigarette use 2.4 (SD=2.3)%, P=0.37 
vs JUUL. Differences between JUUL and nonuse persisted in models adjusted for 
age, sex, and flavor and did not differ between those who were exclusive or dual JUUL 
users. Similarly, JUUL use induced an acute rise in systolic BP of 7 (SD=6) mmHg that 
was greater than in nonusers 0.7 (SD=5) mmHg, P=0.008 but was similar to traditional 
cigarette use 8 (SD=7) mmHg, P=1.0 vs JUUL. Conclusions: Our results show that 
chronic use of either JUUL or traditional cigarettes was associated with higher BP but not 
impaired vascular function. Acute JUUL use induced a marked decrease in endothelial 
function to a similar degree as acute traditional cigarette use. Overall, our findings 
suggest that JUUL use has acute and chronic vascular effects in young, healthy adults. 
Research reported in this work was supported by National Heart, Lung and Blood Institute 
and FDA Center for Tobacco Products (CTP) through P50HL120163 & U54HL120163. 
The content is solely the responsibility of the authors and does not necessarily represent 
the official views of the NIH, the Food and Drug Administration or the American Heart 
Association.

FUNDING: Federal
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PS3-184
PARENTS PRIORITIZATION OF MESSAGES FROM 
PEDIATRICIANS PROMPTING INITIATION OF SMOKING 
CESSATION TREATMENT 

Brian P. Jenssen, MD, MSHP1, Mary Kate Kelly2, Jennifer Faerber1, Chloe Hannan2, 
David A. Asch, MD, MBA3, Justine Shults, PhD4, Robert A. Schnoll, PhD5, Alexander 
G. Fiks, MD, MSCE1. 1Department of Pediatrics, University of Pennsylvania, Perelman 
School of Medicine, Philadelphia, PA, USA, 2Children’s Hospital of Philadelphia, Phila-
delphia, PA, USA, 3University of Pennsylvania, Philadelphia, PA, USA, 4Department of 
Biostatistics and Epidemiology, University of Pennsylvania, Perelman School of Med-
icine, Philadelphia, PA, USA, 5Department of Psychiatry, University of Pennsylvania, 
Perelman School of Medicine, Philadelphia, PA, USA.

Significance: Insights from behavioral economics suggests that the effectiveness of 
health messages depends upon how a message is framed. Gain-framed messages, 
those that emphasize potential benefits of quitting smoking versus harms of continuing, 
enhance smoking cessation in adult healthcare settings. Smoking cessation message 
framing has not been studied in pediatric settings, in which the parent is the recipient 
of a health message that potentially benefits both the parent and child. Objective: To 
assess parent’s perceptions regarding the relative importance of distinct message 
framings to promote their smoking cessation.Methods: A cross-sectional discrete choice 
experiment in which parent smokers rated the relative importance of 26 messages 
designed to encourage them to begin cessation treatment. They responded to: “Which 
message would make you most likely accept a referral to a free Quitline or a medication 
prescription today?” Messages varied on who was featured (child, parent, or family), 
whether the message was gain- or loss-framed, and what outcome was included (general 
health, cancer, respiratory illnesses, child becoming a smoker, or financial impact). 
Setting: 4 pediatric primary care sites in varied settings. Participants: 180 parent 
smokers attending pediatric primary care visits with their children. Main Outcome(s) 
and Measure(s): The importance of smoking cessation messages based on who was 
featured, gain or loss-framing, and the outcome emphasized.Results: Parent smokers 
were majority female (66.1%), displayed adequate health literacy (51.7%), and had 
low (40.0%) or low to moderate (28.9%) nicotine dependence. Parent smokers highly 
prioritized cessation messages emphasizing the impact of the message on their child 
versus parent or family. Messages focusing on respiratory illness, cancer or general 
health outcomes consistently ranked highest, while messages focused on the financial 
benefits of quitting ranked lowest. Gain versus loss framing did not meaningfully influence 
rankings.Conclusions: Parent smokers identified smoking cessation messages that 
emphasized the impact on their child, with outcomes focused on respiratory health, 
cancer, or general health, as most important. Known differences in adult smokers’ 
preference for gain- over loss-framed messages do not appear to be as salient in the 
pediatric setting. The clinical impact of these messages should be tested in future 
research.

FUNDING: Federal; Academic Institution; Nonprofit grant funding entity

PS3-185
SMOKE FREE KP: CESSATION OUTCOMES OF A TEXT 
MESSAGING PROGRAM FOR SMOKING CESSATION 

Mohamed H. Ismail, MD,DrPH, Yasmina Mohan, MPH, Wendy George, Jaclyn Cheves, 
MPH, Susan Kageyama, Jazmin Deras. Kaiser Permanente, Pasadena, CA, USA.

Background: There is strong evidence that text messaging interventions can reduce 
smoking behavior while increasing access to cessation interventions. Kaiser Permanente 
Southern California (KPSC) designed Smoke Free KP —a theory and evidence-based, 
90-day text messaging program that provides encouragement and strategies to quit 
smoking. Content themes included benefits and barriers to quitting, milestones, tools 
for cravings, slips, and relapses, stress management, and support systems. The timing 
of the messages provided support during key nicotine withdrawal time points; texts 
decreased as the need for support decreased. Daily message frequency: days 1-30 
= 3; days 31-60 = 2; days 61-90 = 1. The program was free to participants. English 
speaking adults identified as active smokers by our electronic medical record were invited 
to participate via text. Interested members were enrolled in April 2019. The aim of this 
study was to assess the outcomes of this program. Methods: we reviewed the program 
outcomes from texting data (self-reported quit status and program completion) 3 months 
after the start date of the program and via analysis of electronic medical record data 8 
months after the start date. Program funding was provided by KPSC. Results: 108,558 
members met the inclusion criteria and were invited. 17,206 (16%) responded.10,652 
confirmed their active smoking status and 976 enrolled in the program. 125 were lost 
to follow up. 600 (61%) completed the program. 98 (11%) were quit (3-5 months post 
program). Of those, 34 may have quit prior to enrollment or did not have a quit date on 

file. 23 were enrolled in additional behavioral cessation programs and 72 received a 
cessation medication (before, during, or after the texting program). The program cost 
was $19,490. The cost per quit was between $200-300. Conclusion: Smoke Free KP 
proved to be a valuable cessation modality with a low cost. Limitations included the 
number lost to follow up and the lack of a control group.

FUNDING: Other

PS3-186
EVALUATION OF A CLINIC-DELIVERED DECISION AID FOR 
SMOKING CESSATION THAT INTEGRATES E-CIGARETTE 
INFORMATION

James Thrasher1, Christy Kollaty-Cattano2, Ramzi G. SalloumPhD MA MBA3, Drew 
Albano4, Meenu Jindal4, Scott Strayer1. 1University of SC, Columbia, SC, USA, 2Col-
lege of Charleston, Charleston, SC, USA, 3University of Florida, Gainesville, FL, USA, 
4PRISMA Health System, Greenville, SC, USA.

Significance: Smokers increasingly use e-cigarettes for smoking cessation, yet 
physicians report discomfort discussing e-cigarettes given uncertainties around their 
potential harm and utility for smoking cessation. This study evaluated an iPad-delivered 
decision aid (DA) for smoking cessation that includes information about potential benefits 
and harms of e-cigarettes, while also integrating motivational interviewing strategies. 
Methods: A pre/post study was conducted in three primary care clinics with patients 
who smoke (n=90 usual care; n=92 DA). The DA was based on interviews with 
physicians and smokers, which suggested targeting three smoker types: 1. exclusive 
smokers who intend to quit, who receive only information about FDA-approved 
cessation methods; 2. dual users who intend to quit, who receive information 
about approved methods and about e-cigarettes for cessation; 3. smokers who do 
not intend to quit, who receive information about e-cigarettes for harm reduction. 
Adjusted logistic and linear regression models assessed differences between usual 
care and DA phases for: discussing cessation with their physician; discussion 
content; and patient satisfaction with and decisional conflict about these discussions. 
Results: Smokers in the usual care and DA phases did not differ key characteristics. 
Those in the DA phase were more likely to report discussing with their physician 
their readiness to quit (89% vs. 67%, p<0.001) and methods to quit (81% vs. 
48%, p<0.001), especially NRT (55% vs. 26%, p<0.001) and prescription meds 
(26% vs. 12%, p<0.001). Among smokers who discussed cessation with their 
physician, satisfaction was higher (4.7 vs. 4.0, p=0.007) and decisional conflict 
was lower (4.0 vs. 4.25, p=0.02) in the DA phase. These results were statistically 
significant after adjusting for sociodemographics and tobacco use variables. 
Conclusions: The DA appears to increase physician discussions of cessation methods, 
although discussion of e-cigarettes did not significantly change. Research with stronger 
study designs and longer followup is needed to evaluate intervention effectiveness.

FUNDING: Unfunded; Academic Institution

PS3-187
NICOTINIC RECEPTOR ALPHA 5 SUBUNIT GENE 
POLYMORPHISM AND SMOKING INTENSITY OF THE FIRST 
CIGARETTE OF THE DAY

Janiece D. Morgan, B.S.1, Yantao Zuo, Ph. D.1,2, James M. Davis, M.D.1, Jed E. Rose, 
Ph. D.1, Alexey G. Mukhin, M.D. Ph.D.1. 1Duke University Center for Smoking Ces-
sation, Durham, NC, USA, 2Rutgers Cancer Institute of New Jersey, New Brunswick, 
NJ, USA.

Significance: Animal and human data have suggested that the nicotinic receptor alpha 
5 subunit gene SNP rs16969968 risk allele may convey a nicotine aversion-attenuating 
predisposition leading to heavier smoking. This study aimed to further assess this premise 
by assessing the association of the SNP with smoking intensity of the first cigarette 
of the day when the nicotine-aversion effect may strongly manifest among smokers. 
Method: Sixty-nine adult smokers underwent two 2-week study phases during 
which they smoked nicotine research cigarettes (NRC) varying in nicotine yield 
(Medium, and High: FTC nicotine yield 0.75 and 1.53 mg, respectively). Subjects 
were asked to log CPDs and record smoking topography via a CReSS portable 
device. Of these 69 smokers, 35 (13 risk allele carriers and 22 controls) and 29 
(9 risk allele carriers and 20 controls) had suitable data to determine the first 
cigarette of the day during the Medium and High NRC smoking phase, respectively. 
Results: Mean ± SEM total smoked volume per cigarette (TSVPC) for the first cigarette 
and the average of other cigarettes of the day during the Medium NRC phase were 669 ± 
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29 mL and 705 ± 43 mL for risk allele carriers, 665 ± 43 mL and 659 ± 41 mL for controls, 
respectively. Repeated measures ANOVA with participant sex, age, race, and menthol 
preference as covariates revealed no significant effects of SNP (risk vs control), cigarette 
(first vs. others), or their interaction (all Ps > 0.14) for the Medium NRC phase. During the 
High NRC phase, mean TSVPC for the first vs. other cigarettes of the day were 625 ± 67 
mL and 701 ± 90 mL for risk allele carriers, 777 ± 92 mL and 773 ± 89 mL for controls. 
ANOVA showed no significant effects of SNP, cigarette, or their interaction (all Ps > 0.13) 
for the High NRC phase. Additionally, t-tests revealed no significant SNP (risk vs. control) 
effect in the TSVPC differences (other cigarettes minus first) for Medium (36.6 ± 28.7 mL 
vs. -6.3 ± 19.7 mL) or High (75.4 ± 40.0 mL vs. -4.5 ± 40.2 mL) NRC smoking phase. 
Conclusion: There is no clear association between the rs16969968 SNP and smoking 
intensity of the first cigarette of the day.

FUNDING: Federal

PS3-188
FEASIBILITY STUDY OF HELPERS STAY QUIT TRAINING FOR 
SMOKING RELAPSE PREVENTION

Myra Lee Muramoto, MD, MPH1, Melanie Bell, PhD1, Alicia Allen, PhD, MPH1, Allison 
Hopkins, PhD2, Uma Nair3, Tim Connolly, RN, MSN1. 1University of Arizona, Tucson, 
AZ, USA, 2Texas A&M University, College Station, TX, USA, 3University of AZ, Tucson, 
AZ, USA.

Most people relapse from a smoking quit attempt, and interventions focused on relapse 
prevention are lacking. Helpers Stay Quit (Helpers SQ) is a novel behavioral relapse 
prevention intervention that teaches those who have recently quit smoking how to offer a 
“helping conversation” (HC) to others to encourage quitting wihout nagging or confrontation. 
Design: Working with a state quitline, we conducted a pre-post intervention, pilot 
feasibility study of Helpers SQ with participants who were > 14 days abstinent. Measures 
collected at study baseline, 3- and 6 months included: self-reported smoking status, 
offering of HCs, motivation to quit, and vulnerability to relapse. Primary outcomes: 
self-reported 7-day and 30-day point prevalence abstinence; offering of HCs; and 
feasibility outcomes (recruitment, retention, intervention completion). Cox models 
explored association of HCs with relapse. Exploratory analysis using propensity score 
matching compared the quit rates of quitline clients with study sample at 6-7 months. 
Results: Participants (N=104) were a mean age of 53 years (SD 13.9 years), 48.1% male, 
84% non-Hispanic White, cigarettes smoked per day of 16.2 (SD 9.7), mean Fagerström 
test of nicotine dependence score of 4.7 (SD 2.1). Compared to participants who 
remained abstinent (n=82), those who relapsed (n=22) had fewer HCs over 6 months (2.6 
vs. 7.2 (95%CI: 1.4, 7.8, p = 0.006). Using adjusted Cox regression, the hazard ratio of 
relapse for each HC was 0.85 (95%CI: 0.74, 0.99, p = 0.03). Compared to quitline clients 
not participating in the study, study participants had a 49% greater likelihood of reporting 
no smoking within 30 days at quitline 7-month follow-up (95% CI: 40%, 59%, p<0.0001). 
Conclusions: Helpers SQ, delivered after standard quitline treatment, to those who 
are newly abstinent from cigarette smoking, was associated with less self-reported 
relapse. These promising preliminary study results warrant a fully-powered randomized 
clinical trial to evaluate Helpers SQ as a novel behavioral intervention to prevent 
smoking relapse.

FUNDING: Federal

PS3-189
BASELINE HEALTH STATUS AND ADHERENCE TO SMOKING 
CESSATION PROGRAM DURING PREGNANCY

Xiaozhong Wen, M.D., Ph.D.1, Rishi Gupta1, Rebecca Luterman1, Camilla Niedzwiedz1, 
Maya Owens2, Muhaimen Rahman1, Kate Zha1. 1State University of New York at Buffalo, 
Buffalo, NY, USA, 2Howard University, Washington, DC, USA.

Significance: As an important indicator of quitting smoking successfully and program 
sustainability, adherence to smoking cessation intervention could be influenced by 
baseline health status, which remains understudied in previous research. We aimed to 
examine the roles of both physical and mental health at baseline in predicting adherence 
to our smoking cessation program for pregnant women. Methods: We analyzed data 
of 114 daily smoking pregnant women in Buffalo, NY enrolled within the UB Pregnancy 
and Smoking Cessation Study (2015-2019). Baseline health status was assessed 
through examinations, screening and pre-test surveys. Physical health indicators 
included pain symptoms (PHQ), pre-pregnancy weight status, chronic diseases, previous 
pregnancy-related diagnoses, and perceived pregnancy risk. Mental health indicators 
included sleep (PSQI), depression (PHQ-9), anxiety (PHQ), and panic disorder (PHQ). 
Adherence to smoking cessation intervention was defined as completing milestone 

visits: lab screening, pre-test, initial intervention, and last intervention (8 weeks after 
self-chosen quit date). We conducted Fisher’s exact tests, ANOVA, and Kaplan-Meier 
survival analysis (# of days staying in our program) to examine the associations between 
baseline health indicators and adherence to smoking cessation intervention. Results: 
The adherence to our smoking cessation program gradually decreased with time: 
86.8% for lab screening, 74.6% for pre-test, 51.8% for initial intervention, and 27.2% 
for last intervention visit. Pregnant women who did not receive initial intervention had 
higher mean subjective sleep score (1.64 [SD, 0.95) vs 1.24 [0.65]; p=0.048) at pre-
test than those who received initial intervention. Women who did not complete 8-week 
intervention had higher mean subjective sleep score (1.54 [0.81) vs 1.06 [0.63]; p=0.006) 
and daytime dysfunction score (1.05 [0.84) vs 0.58 [0.50]; p=0.002) at pre-test than 
those who completed intervention. Women bothered by pain were much less likely 
(5.0% vs. 31.9%, p=0.013) to complete 8-week intervention than those not bothered 
by pain. Other baseline health status indicators were not significantly associated with 
adherence. Conclusion: Pain and poor sleep predict low adherence to completion of 
smoking cessation intervention visits among pregnant women. These two baseline 
health indicators warrant screening and additional intervention.

FUNDING: Federal; Academic Institution

PS3-190
SMOKING BEHAVIORS, INTERNALIZED STIGMA, AND DISTRESS 
TOLERANCE IN A SAMPLE OF PEOPLE LIVING WITH HIV/AIDS

Julia F. Cohen, MA1, Kate S. Segal, PhD1, Jennifer Birchwale, MA1, Ester Yadgaran1, 
Jonathan Shuter, MD2, Andrea H. WeinbergerPhD, PhD1. 1Ferkauf Graduate School of 
Psychology, Yeshiva University, Bronx, NY, USA, 2Albert Einstein College of Medicine, 
Bronx, NY, USA.

INTRODUCTION: People living with HIV/AIDS (PLWHA) smoke cigarettes at a 
much higher prevalence than the U.S. general population. Little is known about the 
relationship of smoking to internalized HIV stigma, associated with negative physical 
and psychological outcomes, or distress tolerance, which may be associated with 
stress-related coping mechanisms such as cigarette smoking. This study is the 
first to examine stigma, distress tolerance, and smoking behaviors among PLWHA. 
METHODS: Participants were 285 PLWHA at the Montefiore Center for Positive Living 
(Bronx, NY; 140 current cigarette smokers, 89 former smokers; 55.4% male, 50.9% 
Black, 46% Latino/a). Participants completed measures of stigma (Internalized AIDS-
Related Stigma Scale, IARSS), distress tolerance (Distress Tolerance Scale, DTS), 
nicotine dependence (Fagerström Test for Nicotine Dependence), and motivation to 
quit smoking (Contemplation Ladder). The relationships between stigma, distress 
tolerance, and smoking were examined with ANOVAs, t-tests, and Pearson correlations. 
RESULTS: Current smokers reported lower DTS appraisal scores than former and 
never smokers (current smokers M=17.46, former smokers M=19.11, never-smokers 
M=19.46, p=.039). Among current smokers, higher stigma was associated with lower 
distress tolerance overall (low stigma M=49.86, high stigma M=41.95, p=.001) and on 
DTS subscales: tolerance (low M=9.41, high M=7.61, p=.001), appraisal (low M=18.82, 
high M=15.69, p=.002), and absorption (low M=10.12, high M=8.52, p=.004). Former 
smokers demonstrated a similar pattern to current smokers with regard to overall distress 
tolerance and the DTS subscales (ps<0.001) while never smokers demonstrated no 
difference in distress tolerance by stigma category (ps>0.05). No relationships were 
found between stigma or distress tolerance and nicotine dependence or motivation 
to quit smoking. CONCLUSION: Current and former smokers with higher internalized 
HIV stigma reported lower distress tolerance while there were no differences for 
never smokers. Stigma and distress tolerance did not differ by nicotine dependence 
or motivation to quit smoking. Studying the relationships between internalized stigma 
regarding HIV/AIDS, distress tolerance, and cigarette smoking may lead to a new area 
of potential intervention for smokers that targets reducing internalized stigma regarding 
HIV/AIDS and increasing levels of distress tolerance.

FUNDING: Federal; Academic Institution

PS3-191
THE EFFECT OF DELAY ON OBJECTIVE AND SUBJECTIVE 
SMOKING REWARD FOLLOWING A SOCIAL STRESSOR.

Allison Borges, Hannah Brinkman, Samantha Farris, Amy Gong, Theresa Leyro. Rut-
gers University, Piscataway, NJ, USA.

The effect of delay on objective and subjective smoking reward following a social stressor. 
Significance: Stress-precipitated smoking is frequently cited as a risk factor for smoking 
relapse and poor cessation outcomes. However, whether smokers who are more likely 
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to smoke following stress experience differences in subjective and objective smoking 
reward compared to those who are able to delay use remains understudied. Methods: 
The current study investigated whether time to delay smoking following a modified trier 
social stress test predicted subjective and objective smoking reward. We hypothesized 
that individuals willing to delay smoking for monetary compensation would exhibit less 
objective and subjective reward from smoking. Sixty adult daily smokers (61.7% male; 
Mage =34.57, SD=7.05; MCPD=14.05, SD=4.93) were randomized to receive non-verbal 
positive or negative feedback while delivering an impromptu speech to confederate 
evaluators. Participants were then able to smoke a cigarette of their preferred brand 
or delay for compensation. To measure subjective reward (e.g., satisfaction, aversion, 
craving reduction, physiological reward, and enjoyment of respiratory sensations), 
we used the modified cigarette evaluation questionnaire, and to measure objective 
reward, we used puff topography (e.g., volume, duration, inter-puff-interval, and 
velocity) Results: Results of linear regression analyses indicated that delay time in 
minutes, controlling for randomization condition and nicotine dependence, predicted 
average puff volume (F(1,52)=4.14, p=0.047; b=-0.27, p=0.047), subjective satisfaction 
(F(1,51)=5.19, p=0.03; b=-0.30, p=0.03), and subjective enjoyment of respiratory tract 
sensations (F(1,53)=5.66, p=0.02; b=-0.31, p=0.02). Conclusion: Individuals who 
delayed smoking for a longer period of time following a social stressor, regardless of 
negative or positive feedback, exhibited reduced puff volume and reduced satisfaction 
and enjoyment of respiratory tract sensations from smoking. Altering time to smoke in 
the context of stress may affect the reinforcing properties of cigarettes.

FUNDING: Federal

PS3-192
DAILY USE OF NICOTINE REPLACEMENT MEDICATIONS IS 
RELATED TO DAILY SMOKING STATUS- AN ECOLOGICAL 
MOMENTARY ASSESSMENT STUDY 

Tanushri Bhushan, MPH, Emily T. Hébert, DrPH, Chaelin K. Ra, DrPH, Summer G. 
Frank-Pearce, PhD, Adam C. Alexander, PhD, Darla E. Kendzor, PhD, Michael S. Busi-
nelle, PhD. University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA.

Significance: Research has shown that nicotine replacement therapy (NRT) can help 
people quit smoking when used consistently. Yet, few studies have examined how 
medication adherence may impact abstinence from day to day. The purpose of this study 
was to examine the association between daily smoking status and adherence to NRT. 
Methods: Data from a pilot randomized clinical trial of a smartphone-based smoking 
cessation intervention among adults were used. Participants completed ecological 
momentary assessments (EMAs) daily. EMAs assessed adherence to NRT, smoking 
status, and reasons why participants didn’t take the medications (i.e., side effects, forgot, 
medication not working/do not need anymore, decided not to quit smoking, did not start 
the medication, ran out/requested more, other). Multilevel models were used to examine 
the relationship between use of NRT on a given day and same-day smoking status (i.e., 
abstinent versus non-abstinent). Self-reported reasons for medication non-adherence 
were also examined. Results: Participants (n=77) were White (66.2%), female (50.6%), 
50.4 years old (SD=11.6) and smoked 21.8 cigarettes per day (SD=11.0) at baseline. 
On average, participants reported chewing 5.1 pieces of gum (SD = 2.5, range = 0-8 
or more), and wearing a nicotine patch for an average of 19.4 hours each day (SD = 
5.6, range = 0-23). The likelihood of smoking was significantly lower on days when 
only the patch was used (p<.001) or both the patch and gum were used (p<.001) 
compared to days when no medication was used. However, there was no difference in 
the likelihood of smoking on days when only gum or no medication was used. On days 
when both the patch and gum were used, the likelihood of smoking on that day was 
16% lower for each additional piece of gum used. The most commonly cited reason for 
not using the patch or gum was “other” (43.3%), followed by “side effects” (27.1%), and 
“forgot” (18.9%). Conclusion: Daily use of the patch or both the patch and gum was 
associated with lower risk of daily smoking. Low levels of nicotine gum use alone may 
not be an effective cessation strategy. Future studies should further explore reasons 
for NRT non-adherence.

FUNDING: Federal; State; Academic Institution

PS3-193
SMOKING CESSATION INTERVENTIONS FOR SMOKERS WITH 
TYPE 2 DIABETES. NEW EVIDENCE FROM A SYSTEMATIC 
REVIEW AND META-ANALYSIS

Maria Duaso1, Haya Abu Ghazaleh1, Mairtin McDermott1, Devon Noonan2. 1Kings Col-
lege London, London, United Kingdom, 2Duke Univerisity, Durham, NC, USA.

Significance: Smoking increases the risk of developing type 2 diabetes (T2D) and has 
been shown to enhance the risk of morbidity and mortality in this group of patients. There 
are several factors that are specific to smokers with T2D that might make cessation 
difficult including difficulties coping with the expected changes in their lifestyle, diabetes 
distress and concerns about weight gain and blood sugar management. This systematic 
review aims to assess for the first time the evidence of smoking cessation interventions 
for smokers living with T2D compared to usual care. Methods: Electronic databases 
including Medline, Embase, PsycINFO and CINAHL were systematically searched to 
identify RCTs that assess the impact of smoking cessation interventions in smokers with 
T2D. The primary outcome was risk ratio for biochemically verified smoking cessation. 
When the article reported combined cessation outcomes for Type 1 (T1D) and T2D 
authors were contacted to provide separate data for this sub-group. Study quality was 
appraised using the Cochrane risk of bias tool for randomised trials. Review Manager 
5.3 was used to perform a random-effects meta-analysis. Heterogeneity was quantified 
using I2 and Q statistics. Results: The search retrieved 6,242 articles and four studies 
were identified to meet inclusion criteria including a total of 1178 participants. Three of the 
interventions combined behavioural and pharmaceutical support and one assessed brief 
advice. All trials had 6 months follow up. The risk ratio of biochemically verified smoking 
cessation was 2.24 (95% CI 0.69 to 7.32) for the more intensive interventions compared 
to usual care, although significant heterogeneity was found (I2=76%). Conclusions: Very 
few studies exist that test the efficacy of smoking cessation interventions for adults with 
T2D. Meta-analysis of RCTs indicate no statistically significant effect. Further research 
with longer follow up is needed to test the impact of a more tailored intervention for this 
population. FUNDING: King’s - Duke Advancement of Nursing Science Pilot Research 
Program

FUNDING: Academic Institution

PS3-194
PROACTIVE AND REACTIVE APPROACHES TO RECRUITING 
LATINOS INTO A MOBILE SMOKING CESSATION CLINICAL TRIAL

Evelyn Arana-Chicas, DrPH1, Kristi Graves, PhD2, Francisco Cartujano-Barrera, MD1, 
Maria Mansfield, MAS1, Arturo Ponce, BS1, Dora Ponce, BS1, Lizbeth Sandoval, BS1, 
Rosibel Rodriguez-Bolaños, PhD1, Yamilet Torres, BS1, Edward Ellerbeck, MD, MPH3, 
Lisa Sanderson Cox, PhD4, Delwyn Catley, PhD5, Ana Paula Cupertino, PhD1. 1Hack-
ensack University Medical Center, Hackensack, NJ, USA, 2Georgetown University, 
Washington DC, DC, USA, 3University of KS, KS City, KS, USA, 4University of KS 
School of Medicine, KS City, KS, USA, 5Children’s Mercy Hospital, KS City, MO, USA.

INTRODUCTION: Latinos are strikingly underrepresented in smoking cessation studies, 
hindering our ability to address smoking-related health disparities. OBJECTIVE: To 
describe accrual rates from an ongoing text-message based smoking cessation trial, 
Decídetexto, in relation to different recruitment strategies and time of enrollment (best 
month of the year and week of the month). METHODS: Between October 2018 and 
November 2019 in New Jersey and Kansas, our experienced, bilingual, research-trained 
team used multiple proactive (e.g., in-person appeals, phone calls to hospital patient 
lists) and reactive (e.g., referrals from friends/family/participants, advertisements such 
as flyers, radio, television, and newspaper) recruitment methods. We assessed the 
rate of enrolled smokers by recruitment method and identified best month and week 
for enrollment. RESULTS: A total of 674 Latino smokers were eligible. Of these, 618 
(91.7%) were scheduled appointments for enrollment. The no show rate for enrollment 
was 44.6% (n=276). Of the participants who completed enrollment (n=342), their mean 
age was 48.1 (SD=11.1). Most were male (56.1%), had health insurance (63.1%), and 
spoke primarily Spanish (71.9%). Among participants completing enrollment, the most 
effective recruitment method was calling patient smokers from hospital lists (52.4%), 
followed by hosting tables at community based organizations (17.2%), festivals and 
health fairs (12.0%), advertising (9.2%), and referrals (9.2%). Proactive recruitment 
methods yielded the highest enrollment rate (81.6%). From the 342 enrolled, the best 
months for enrollment were August (n=43; 12.6%) and April (n=37; 10.8%) while June 
was the worst (n=15; 4.4%). On average, the 4th week of the month yielded significantly 
higher enrollment rates (n=100; 30.0%) compared to the rest of the month (p=0.041). 
CONCLUSION: A variety of recruitment methods for a mobile smoking cessation clinical 
trial were effective, particularly in-person appeals and direct phone calls. The last week 
of the month yields higher enrollment rates. These findings may be useful for recruiting 
more Latinos into clinical trials.

FUNDING: Federal
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PS3-195
BASELINE CHARACTERISTICS AND INDIVIDUALIZED 
CESSATION PLANS OF PUERTO RICAN SMOKERS ENROLLED 
IN A SMOKING CESSATION M-HEALTH PILOT STUDY IN PUERTO 
RICO

Francisco Cartujano-Barrera, MD1, Eida Castro, PsyD2, Kristi Graves, PhD3, Alejan-
dra Hurtado-de-Mendoza, PhD3, Cristina I Peña Vargas, PhD2, Ana Paula Cupertino1. 
1Hackensack University Medical Center, Hackensack, NJ, USA, 2Ponce Health Sciences 
University, Ponce, PR, USA, 3Georgetown University, Washington, DC, USA.

INTRODUCTION: Puerto Ricans in Puerto Rico (PR) constitute a Latino group that, 
despite their U.S. citizenship status, experience sociodemographic disadvantages, 
including access to smoking cessation resources. OBJECTIVE: To describe baseline 
characteristics and cessation plans of participants enrolled in an ongoing smoking 
cessation single-arm pilot study in Puerto Rico. METHODS: Participants (N=21) were 
enrolled in Decídetexto-PR, a mobile smoking cessation intervention. Decídetexto-PR 
incorporates three integrated components: 1) a tablet-based software that collects 
smoking-related information to develop an individualized quit plan; 2) a 24-week text 
messaging counseling program with interactive capabilities; and 3) pharmacotherapy 
support (NRT). We assessed sociodemographic characteristics and smoking behaviors 
at baseline. RESULTS: Average age of the participants was 47.7 years (SD 13.5). 
Approximately half of the participants were male (52.3%) and had at least one college 
degree (47.6%). All participants smoked daily, and 90.4% were heavy smokers (>10 
CPD) and had high nicotine dependence. Approximately half of the participants smoked 
menthol cigarettes (52.3%) and had not made a quit attempt in the past year (57.1%). 
Almost half of participants had used pharmacotherapy to quit (42.8%), however, only 
two (9.5%) had used counseling resources. One third of participants (33.3%) had used 
e-cigarettes to quit smoking. The two primary reasons for quitting were family and health 
(57.1% and 38.0%) and the two primary smoking triggers were meals and stress/anger 
(30.9% and 23.8%). Chewing gum and going for a walk were the two main strategies 
selected to manage smoking triggers (21.4% and 19.0%). All participants selected a quit 
date and requested pharmacotherapy. DISCUSSION: Puerto Ricans in PR have unique 
smoking behaviors, different from other Latino groups. The ongoing study will assess 
the feasibility, acceptability, and preliminary abstinence rate at Month 6 of Decídetexto-
PR among Puerto Ricans in PR. A comparative study among Puerto Rican smokers in 
the U.S. and PR could examine if differences in smoking behaviors exist and identify 
mechanisms underlying these differences.

FUNDING: Unfunded

PS3-196
TOBACCO CESSATION EXPERIENCES AND PREFERENCES 
AMONG FORMER AND CURRENT SMOKERS WITH CANCER

Samantha Schiavon, Jori May, Karen Cropsey. University of AL at Birmingham, Bir-
mingham, AL, USA.

Introduction: Cigarette smoking has a well-established connection with increased 
risk of developing head, neck, or lung cancer with further emerging evidence linking 
smoking to the development of other cancers including prostate, bladder, and breast. 
Continued smoking through oncology treatment leads to increased risk of adverse events 
including reduced effectiveness of treatment, recurrence of additional malignancies, and 
reduced survival rates. Despite these known risks of continued smoking, it is unclear 
how oncology health care providers can best address these issues with their patients 
based on patient preferences. Methods: The present study surveyed oncology patients 
from Birmingham, AL classified as either former (n=174) or current smokers (n=81) to 
identify their perceptions regarding the role of oncology health care providers in their 
smoking cessation efforts. Results: Current smokers were more likely to be younger, 
received their cancer diagnosis within the past 3 years, and have a cancer diagnosis 
with high smoking-related public awareness (i.e., head, neck, or lung) compared to 
former smokers. Additionally, 81% of current smokers reported experiencing smoking 
cessation discussions with their oncology health care providers with the most prominent 
recommendations being use of nicotine replacement therapies (46.9%) and medication 
(35.8%). These smoking cessation experiences align with patient preferences. However, 
despite the frequency of smoking cessation discussions, current smokers demonstrated 
an ambivalence for understanding the risks of continued smoking during their medical 
treatment. Discussion: Overall, this study highlights the important role of oncology 
health care providers on implementing smoking cessation intervention for their patients 
who continue to smoke. Funding: This project was funded through the Department of 
Psychiatry at the University of Alabama at Birmingham.

FUNDING: Academic Institution

PS3-197
THE EFFECT OF SMOKER STRESS APPRAISAL ON SUBJECTIVE 
AFFECT AND NON-SUBJECTIVE SMOKING FACTORS

Hannah R. Brinkman, B.A., Mark Versella, M.S., Allison M. Borges, M.S., Teresa M. 
Leyro, Ph.D. Rutgers University, Piscataway, NJ, USA.

Significance: Stress is implicated in the onset and maintenance of smoking, presumably 
due to increases in negative affect. However, stress is not always bad; instead, how 
smokers cope with or regulate stress may explain changes in affect and smoking behavior 
in the context of stress. Methods: Using a novel experimental paradigm, the current 
study aims to further discern the unique effects of stress appraisal on subjective affect 
and smoking factors, including withdrawal symptoms and urge to smoke, in smokers 
following a socioevaluative challenge. The challenge involved giving an impromptu 
speech to a panel of judges (i.e., Trier Social Stress Test). To manipulate stress appraisal, 
participants were randomized to a panel who responded favorably or unfavorably to their 
speech, using non-verbal body language, only. Sixty adult daily smokers (61.7% male; 
Mage =34.57, SD=7.05; MCPD=14.05, SD=4.93) underwent the challenge and completed 
assessments of negative affect (NA), withdrawal, smoking urge, and stress appraisal 
pre- and post-challenge. Appraisals for how demanding the challenge was perceived 
to be in relation to coping resources were used to compute a stress appraisal index. 
Results: Linear regression analysis, covarying for sex and baseline NA, showed that 
poorer stress appraisal predicted higher post-challenge NA (F(3, 56)=7.95, p<.01, 
R2=.30), with appraisal accounting for 9.3% of the observed variance (β=-.31, p<.01). 
While a marginal effect of stress appraisal on withdrawal was observed (F(2,57)= 7.58, 
p=.05, R2=.21), this diminished once accounting for baseline withdrawal symptoms (β=-
.21, p=.07), and no effect of stress appraisal on smoking urge was found (β=-.10, p=.33). 
Conclusion: Findings suggest that smokers with a less adaptive stress appraisal may be 
at increased risk for experiencing subjective distress, irrespective of smoking withdrawal 
and urge. Stress management interventions attending to changes in smoker NA following 
stress may serve to augment smoking cessation outcomes beyond interventions that 
solely address non-subjective symptoms of withdrawal and urge.

FUNDING: Federal

PS3-198
THE REPORTED EFFECTS OF FOODS AND BEVERAGES ON 
CIGARETTE PALATABILITY: AN EXAMINATION OF MENTHOL 
PREFERENCE AND RACIAL DIFFERENCES 

Darian C. Weaver, B.S., Lindsey S. Sparrock, B.S., Tommy Gunawan, M.A., Laura M. 
Juliano, Ph.D. American University, Washington, DC, USA.

Cigarette taste plays a role in smoking pleasure. Thus, factors that alter cigarette taste 
may affect smoking behavior. Research in this area is quite limited. In an open-ended 
survey by McClernon et al. (2006) smokers indicated foods that made cigarettes taste 
worse (e.g., dairy) or better (e.g., alcohol). Menthol smokers generally reported less 
of an impact of foods on cigarette taste. However, menthol was confounded with race 
and food consumption frequency was not assessed. In the current laboratory study, 
daily smokers completed a newly developed 25-item Taste Sensitivity Questionnaire. 
Participants (N = 100, 42% female, 54% menthol, 44% Black) rated the effects that 
different foods have on cigarette taste using a 5 point scale (1 = makes cigarettes taste 
much worse, 3 = does not affect the taste, 5 = makes cigarettes taste much better). 
Participants also rated their frequency of consumption (0 -7 days per week). Some 
food types were combined for analyses due to high correlations (e.g., milk and dairy). 
Cigarette taste “made worse” (value of 1 or 2) was reported by 66% of smokers for 
milk/dairy, 31% for fruits, and 27% for vegetables. Taste “made better” (value of 4 or 5) 
was reported by 74% for alcoholic beverages and 77% for coffee. A series of 2 (race) 
by 2 (menthol) ANOVAs were run using scores (1-5) for each of the food types with 
frequency as a covariate. Non-menthol smokers reported greater taste enhancement 
from alcoholic beverages and greater taste worsening from fruits than menthol smokers 
(all p values < .05, all partial eta squared > .04). There were significant racial differences 
for dairy, vegetables, fruit, chocolate, pizza, and meats. For example, while both groups 
on average reported a worsening of cigarette taste from dairy, fruits, and vegetables, 
Blacks reported greater worsening (all p values < .05, all partial eta squared > .04). 
Additional research on the influence of foods and other factors (e.g., other drugs) on 
cigarette taste is warranted. Future studies should investigate if cigarette smoking 
shifts dietary consumption and if prescribed dietary changes could decrease cigarette 
enjoyment and facilitate smoking cessation.

FUNDING: Academic Institution
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PS3-199
ELECTRONIC CIGARETTE CESSATION AMONG ADOLESCENTS 
AND YOUNG ADULTS: WHERE IS THE SCIENCE? 

Hannah Olofsson, BA1, Lorra Garey, PhD1,2, Lori A. J. Scott-Sheldon, PhD2,3, Kimberly 
M. Nelson, PhD, MPH4, Sandra J. Japuntich, PhD5. 1Department of Psychology, Uni-
versity of Houston, 3695 Cullen Boulevard, Suite 104, Houston, TX, USA, 2Department 
of Psychiatry and Human Behavior, Warren Alpert Medical School, Brown University, 
Box G-BH, Providence, RI, USA, 3Centers for Behavioral and Preventive Medicine, The 
Miriam Hospital, Coro West, Suite 309, 164 Summit Avenue, Providence, RI, USA, 4De-
partment of Community Health Sciences, Boston University School of Public Health, 801 
Massachusetts Ave, Boston, MA, USA, 5Department of Pharmacology and Toxicology, 
Hennepin Healthcare, 701 Park Ave., S.9.303, Minneapolis, MN, USA.

Objective: The U.S. Surgeon General has declared electronic cigarette (e-cig) use among 
youth a public health crisis. Rates of e-cig use continue to rise with a 78% increase among 
high school students from 2017 to 2018. Public health efforts have focused largely on 
prevention of e-cig initiation and only recently have resources become available to support 
e-cig cessation among this vulnerable group. To date, no published study has investigated 
interest in e-cig cessation among youth, nor which methods of cessation may be most 
relevant for this population. In the current study, we evaluated interest in e-cig cessation, 
e-cig cessation attempts, and desired e-cig cessation methods among young e-cig users. 
Methods: Youth (N = 212; 51% female; mean age = 16, range = 14-24 years) living 
in the U.S. who reported current, regular (i.e., ≥6 days during the past month) e-cig 
use were recruited via social media to participate in an online, anonymous, brief 
survey on e-cigs. Eligible participants were surveyed about their e-cig quit history, 
e-cig quit motivation, and interest in e-cig cessation methods. As an incentive for 
participation, participants were randomly selected to receive one of ten $25 gift cards 
for their participation. Informed assent/consent was obtained from all participants. 
Results: More than half (52%) of the participants reported at least one serious e-cig 
quit attempt. Among those who had a quit attempt, the average number of past quit 
attempts was 2.92 (SD = 3.93). Of the 83 (74%) participants who indicated they were 
interested in quitting e-cigs, 49.7% endorsed health risks as their primary reason 
for wanting to quit e-cigs. The most desired (22.3%) intervention method to aid in 
e-cig cessation were those delivered via digital methods, such as smartphone apps. 
Conclusions: Findings from the current study indicate that the majority of current, 
regular e-cig using youth were interested in e-cig cessation, attempted quitting at least 
once in the past, and endorsed the use of digital methods (e.g., smartphone apps) to 
aid in e-cig cessation. These findings can be used to inform future research aimed at 
assisting youth to quit using e-cigs.

FUNDING: Academic Institution

PS3-200
QUALITATIVE EXPERIENCE USING JUUL E-CIGARETTES AMONG 
LATINX SMOKERS

Kim Pulvers1, Myra Rice1, Crystal Marez1, Nicole Nollen2, Jasjit Ahluwalia3. 1California 
State University San Marcos, San Marcos, CA, USA, 2University of Kansas School of 
Medicine, Kansas City, KS, USA, 3Brown University School of Public Health, Provi-
dence, RI, USA.

SIGNIFICANCE: Latino/Latina (Latinx) smokers experience significant tobacco-related 
health disparities. Electronic cigarettes (e-cigs) have emerged as a harm reduction 
strategy for smokers who cannot or will not quit using traditional methods. Latinx 
smokers have been under-represented in e-cig switching studies and little is known 
about their perceptions of the benefits and challenges of switching to e-cigs. METHOD: 
The present study focuses on 63 daily Latinx smokers (73% male, mean age = 37.4, 
15.7 years smoking cigarettes, 96.8% participated in English) provided JUUL e-cigs and 
encouraged to switch for 6 weeks as part of a randomized controlled trial. At 6-week 
study exit, participants were asked open-ended questions about what they liked about 
using e-cigs, what they didn’t like, what helped with switching, and what made it difficult 
to switch. Two independent coders classified responses into emergent themes and a 
third individual reconciled differences. Participants were also asked to evaluate the 
tradeoff of benefits to barriers/concerns of switching (yes, benefits outweigh barriers/
concerns; no, benefits do not outweigh barriers/concerns; benefits and barriers are 
equal). RESULTS: The majority (90%) reported that the benefits of switching to e-cigs 
outweighed barriers or concerns. Coder theme agreements ranged from 88% to 91% 
before reconciliation. The most common benefits were lack of smell, convenience, 
taste, and ability to use anywhere. The most common responses to what participants 
didn’t like were “nothing,” followed by mechanical issues with the battery. The leading 
responses to what helped with switching were motivation and convenience. The most 
frequent response to what made it difficult to switch was “nothing.” Other reported barriers 
included issues with comparability/habit and craving for cigarettes. CONCLUSION: 

Exclusive switching from cigarettes to e-cigs is key to harm reduction. Preliminary 
qualitative impressions of Latinx smokers’ experience using JUUL e-cigs is promising. 
The next step is to determine whether the generally positive experience with e-cigarettes 
connects with exclusive switching.

FUNDING: Federal

PS3-201
ANXIETY SENSITIVITY DIMENSIONS AND SMOKING CESSATION 
TREATMENT ATTENDANCE 

Carmela Martínez-Vispo1, Ana López-Durán1, Carmen Senra1, Elena Fernández del 
Río2, María Barroso-Hurtado1, Daniel Suárez-Castro1, Elisardo Becoña1. 1University 
of Santiago de Compostela, Santiago de Compostela, Spain, 2University of Zaragoza, 
Zaragoza, Spain.

Background: Attendance is a relevant predictor of abstinence outcomes in smoking 
cessation treatment. Previous research shows that anxiety sensitivity (AS) is related 
with smoking-related variables, as tobacco dependence, but also to smoking cessation 
outcomes. However, scarce research has examined the impact of AS on smoking 
cessation treatment attendance. Therefore, the aim of this study was to examine whether 
AS specific dimensions are related to session’s attendance at a cognitive-behavioral 
intervention to quit smoking. Methods: The sample consisted of 210 smokers enrolled 
in a smoking cessation treatment (62.1% women; Mage = 45.2; SD = 11.0). The Anxiety 
Sensitivity Index-3, which assesses cognitive, physical, and social AS dimensions 
and the Fagerström Test Cigarette Dependence (FTCD) were used. Participants 
were defined as completers when they attended to more than 85% of treatment (7 - 8 
sessions). Results: Completers showed significant lower pretreatment AS physical 
dimension (t = 2.69; p < .01; Cohen´s d = .34); while no differences were found in AS 
cognitive, and in AS social dimensions. Completers also showed a higher likelihood 
of being non- dependent (χ²= 5.38; p < .05; Cramer´s V = .16). Tobacco dependent 
participants showed significant higher scores in physical (t = 2.47; p < .01; Cohen´s d = 
.34); social (t = 1.96; p < .05; Cohen´s d = .27); and cognitive (t = 2.25; p < .05; Cohen´s 
d = .31) AS dimensions. Logistic regression analysis showed that those participants 
with higher physical AS scores had a significant lower likelihood of attending to 7-8 
sessions (OR = 0.92) (odds ratio [OR] .92, 95% confidence interval [CI]: .86 - .97). A 
similar result was obtained after adjusting the model by the following covariates: sex, 
age, education level, FTCD; and treatment condition (Adjusted OR= .92; 95% CI: .86 
-.98). Discussion: Findings suggest that, although the three AS dimensions are related 
to cigarette dependence, only the physical AS dimension is related to a higher probability 
of attending less intervention sessions. These findings have clinical implications due to 
the relevance of treatment attendance in terms of abstinence outcomes.

FUNDING: Other

PS3-202
DIFFERENCES IN CLINICAL OUTCOMES AMONG HOSPITALIZED 
SMOKERS WITH AND WITHOUT CANCER DIAGNOSES

Amanda M. Palmer, M.A.1,2, Georges J. Nahhas, Ph.D.1, Alana M. Rojewski, Ph.D.1, 
Stephanie Stansell, MPH1, Michael Cummings, Ph.D.1, Philip Smeltzer, Ph.D.1, Benja-
min A. Toll, Ph.D.1. 1Medical University of South Carolina, Charleston, SC, USA, 2Moffitt 
Cancer Center, Tampa, FL, USA.

Significance: Diagnosis of a chronic illness, or experiencing another significant health 
event, is thought to be a “teachable moment” for health behavior changes, such as 
smoking cessation. The nature of the health condition may also impact motivation for a 
quit attempt following diagnosis. For instance, cancer patients who believe their disease 
to be smoking-related, or caused by smoking (e.g., head and neck and lung cancers), are 
more likely to make a quit attempt and stay quit as compared to other types of cancers 
that are not perceived to be related to smoking. Tobacco treatment services integrated 
into hospital inpatient treatment protocols have the unique opportunity to capitalize on this 
teachable moment to encourage smoking cessation. The purpose of the present analysis 
is to assess the influence of diagnostic category on these smoking cessation outcomes 
in a sample of hospitalized smokers. We hypothesize that diagnostic categories (i.e., 
cancer or non-cancer) may influence factors related to smoking cessation success, 
such as motivation to quit, willingness to accept medication, and making a successful 
quit attempt following a hospital stay. Methods: Chart review was conducted on 1980 
inpatients who accepted treatment by a tobacco treatment counselor from July 2014 
to December 2019. Results: Of those, 64 patients had a cancer diagnosis. At time 
of inpatient assessment, those with a cancer diagnosis were significantly more likely 
to endorse importance to quit (45% vs 30%, p=.0113) and commitment to maintain 
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a quit attempt (17% vs 9%, p=.0298) than those without a cancer diagnosis. Those 
with a cancer diagnosis were not significantly more willing to accept a medication at 
discharge (52% vs 89%, p=.2400). Follow-up analyses showed cancer diagnosis was 
not significantly associated with abstinence at the 30 day follow-up after discharge 
(9.4% vs 16.2%, p=.01412), but enrollment in Quitline or counseling services was (6.3% 
vs 2%, p=.0299). Conclusion: These results provide insight into differences between 
cancer and non-cancer inpatients in clinically-relevant outcomes during the time of a 
teachable moment, which can inform intervention development.

FUNDING: Unfunded

PS3-203
OLFACTORY AND GUSTATORY FUNCTION IN COLLEGE 
STUDENTS WHO VAPE DAILY

Hanna V. Covington, Shelby A. Abbott, B.A., Melissa K. Hand, Nathan B. Leli, David 
Alderson MacQueen, PhD. University of North Carolina Wilmington, Wilmington, NC, 
USA.

Daily cigarette smoking is known to impair olfactory function. Anecdotal evidence 
suggests that chronic vaping may similarly impact olfaction and gustation, resulting in 
a phenomenon described as “vaper’s tongue”. The present study evaluated smell and 
taste abilities amongst a sample of college students who either reported vaping daily 
or no current vaping. Participants were excluded from either group if they reported 1) a 
history of daily cigarette smoking 2) current cigarette smoking (biochemically verified; 
breath CO > 3ppm) or 3) any history of physical conditions impacting olfaction. Only 
participants who reported owning a vaping device and use of the device on 25 or more 
of the past 30 days were included in the daily vaping group. Conversely, participants 
were included in the control group if they reported no history of owning a vaping device 
and no vaping within the past year. All participants were tested on a validated assay 
of gustation (Burghart taste strips) and olfaction (Sniffin’ Sticks Smell identification, 
threshold, and discrimination tests). Contrary to expectations, individuals who reported 
daily vaping demonstrated superior olfactory sensitivity, as measured by the threshold 
test, relative to the non-vaping group, F(1,24)=4.53, p<0.05. Yet, those vaping on a daily 
basis reported greater olfactory dysfunction on an Assessment of Self-reported Olfactory 
Function (ASOF), F(1,24)=7.30, p<0.05. These data suggest that either 1) daily vaping 
may serve to sensitize olfactory acuity or 2) individuals with higher olfactory acuity are 
more likely to adopt daily vaping behavior.

FUNDING: Unfunded

PS3-204
UNSAFE AT ANY VOLUME - ALCOHOL CAN INCREASE SMOKING 
URGES AMONG ALL TYPES OF DRINKERS

Jess A. Wilhelm, PhD, Jose Trigo, PhD, Carson Smith, MPH MPP, Bartosz Koszowski, 
PharmD, Wallace Pickworth, PhD. Battelle Memorial Institute, Baltimore, MD, USA.

Significance: Tobacco and alcohol use are among the most important risk factors 
contributing to the global burden of disease. There is considerable overlap between 
tobacco and alcohol use; however, the majority of smokers who drink are light 
or moderate drinkers with few or no symptoms of alcohol use disorder (AUD). 
Methods: We studied the interaction between alcohol and smoking in a population 
of smokers (≥10 cigarettes per day) who drink (≥1 drink in 30 days) but do not 
have severe AUD. Three scales of the nicotine and other substances interaction 
expectancies (NOSIE) questionnaire were administered: Scale 1 (“Substances 
increase tobacco use and urges”), Scale 2 (“Smoking increases substance use 
urges”), and Scale 3 (“Smoking to cope with substance urges”). Participants rated 
the frequency of interactions on a 5-point scale (1=never, 2=some of the time, 
3=half of the time, 4=most of the time, 5=always). Alcohol and tobacco use were 
assessed using 30-day timeline follow back (TLFB). Mean number of drinks per 
week, days with any alcohol, and maximum drinks in any day were calculated. 
Results: Participants (N=42) smoked an average (standard deviation, SD) of 18 
(11) cigarettes/day. Participants varied in their drinking behavior with 12.4 (11.9) 
drinks per week and 12.2 (9.8) days with alcohol use in past 30 days. Scores on 
the NOSIE scales were 4.0 (0.8), 1.7 (1.0), and 1.7 (0.7) for scales 1, 2, and 3, 
respectively. Mean scores on NOSIE scales did not vary significantly with mean 
number of drinks per day, days with any alcohol, or maximum number of drinks. 
Conclusion: This study provides evidence that NOSIE scores do not vary with alcohol 
use patterns among drinkers without severe AUD. Furthermore, participants in this 
study reported that alcohol increased tobacco use and urges almost as strongly as in 
a study of treatment-seeking substance users: 4.0 (0.8) vs. 4.7 (0.6). However, unlike 

for treatment-seeking patients, the interaction was unidirectional and light-to-moderate 
drinkers rarely reported using nicotine to cope with alcohol or other substance urges. 
Our findings suggest that any level or type of alcohol use has the potential to increase 
smoking cravings and negatively impact cessation.

FUNDING: Federal

PS3-205
TOBACCO TREATMENT SPECIALIST TRAINING: NOVEL 
LEARNING MODAILITY IMPROVES CLIENT ENGAGEMENT IN 
THE REAL WORLD 

Therese Shumaker, MA, MS. Mayo Clinic, Rochester, MN, USA.

Mayo Clinic provides a Tobacco Treatment Specialist TrainingProgram that is 
accredited through the Council for Tobacco Treatment Training Programs. Between 
May, 2005 and March 2018 the program trained 2, 454 health care providers. The 30 
hour training curriculum was delivered in-person over five days, predominately using 
a lecture format. Program evaluations indicated the need for more skills practice and 
interactive learning. The faculty decided to revamp the program to deliver more case 
based learning, practice sessions, and feedback. Because online education methods 
are likely to be as effective as face to face training of health care professionals the 
faculty committee decided to develop a blended learning format. Didactic lecture 
content, deemed important, was reformatted for on line learning and delivered using 
video, reading assignments, and knowledge checks.Simulated client scenarios were 
developed to provide the participants, in small groups, opportunities to practice 
motivational interviewing, assessment skills and treatment planning communication 
strategies. In the small groups a faculty member role plays illustrative patient scenarios 
and the students take turns employing counseling skills. A group discussion is then 
used to highlight learning and provide both peer and faculty feedback tothe student.[2] 
METHODSThe new course delivery was evaluated using 1.) post course evaluation of 
both the online and on-site components, 2.) A brief survey of participants 3-6 months 
post training was sent and was designed to focus on a few key things: Utility of the 
small group sessions and role play activities, perceived changes in practice, perceived 
improvement in patient interaction patient, and perceived improvement in patient 
outcomes. .RESULTS The authors found no difference in knowledge test scores or 
overall program evaluation and rating between the older in-person course and the new 
blended learning course. 64 / 182 participants responded to the 3-6 month survey. 
CONCLUSION- Online learning in this training program provided knowledge gains 
and satisfaction ratings similar to or better than in person lectures. - Small group, role 
play activities are rated as helpful to practice by nearly all of the participants, and most 
perceived these activities as improving skills, practice and outcomes. - The group 
activities were consistent with best practices for adults in helping to clarify understanding, 
practice and implement learned skills, and seemed to improve application of these 
skills to the workplace.

FUNDING: Unfunded

PS3-206
A RANDOMIZED CONTROLLED TRIAL ON BRIEF HANDGRIP 
AND ISOMETRIC EXERCISE INTERVENTION FOR SMOKING 
CESSATION

Yee Tak Derek Cheung, PhD1, Tai Hing Lam1, Ching Han Helen Chan2, Kin Sang Ho2, 
Wai-Yin Patrick Fok2, Man Ping Wang1, William Ho Cheung Li1. 1The University of Hong 
Kong, Hong Kong, China, 2Tung Wah Group of Hospitals, Hong Kong, China.

Significance Isometric exercises reduce craving, negative affect, and withdrawal 
symptoms during smoking cessation. This randomized controlled trial (RCT) was the 
first to test if a brief intervention using a handgrip and isometric exercises including hand 
pushing/pulling was feasible and efficacious to increase tobacco abstinence at 6-month. 
Methods This was a single-blinded, 2-arm pilot RCT in 6 community-based 
smoking cessation clinics in Hong Kong. Smokers who consumed 10 or more 
cigarettes a day and were receiving cessation services were randomized to the 
exercise group (n=108) who received a free handgrip and a leaflet about handgrip 
exercise, and watched a 5-minute video, or to the healthy-diet group (n=100) who 
receive a similar dosage of intervention on healthy diet. The primary outcome 
was self-reported abstinence in the previous 4 weeks at 6-month follow-up. 
Results In the exercise group, about 36% reported doing the exercises when 
craving at 2-month follow-up. No significant difference in quit rate was found 
between groups (34% vs. 39%, OR = 0.80, P = 0.40). A posteriori analysis on 
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the exercise group showed that self-reported exercises when craving (49% vs. 
26%, OR = 2.69, 1.18-6.15, P = 0.02) and total adherence (including doing the 
exercises when craving, once a day, and/or for 2 weeks) (53% vs. 23%, OR = 3.70, 
1.15-11.92, P = 0.03) were significantly associated with self-reported abstinence. 
Conclusions The brief handgrip/isometric exercise intervention was feasible 
and achieved modest adherence without offering incentives or mandatory 
reminders. Preliminary evidence of benefits was observed in the intervention 
group if the exercises were done when craving. Our study indicates that a brief 
exercise intervention, including a free handgrip and educational video, was 
feasible for smokers receiving smoking cessation treatment. It was particularly 
efficacious in increasing tobacco abstinence when exercise adherence was high. 
Funding: This study was supported by Tung Wah Group of Hospitals.

FUNDING: Nonprofit grant funding entity

PS3-207
ASSOCIATIONS BETWEEN SELF-REPORTED DEPRESSION, 
IMPULSIVITY, AND MEMORY IN MEN AND WOMEN WHO SMOKE

Andrew Braun, BA, Ashley Petersen, PhD, Katherine Harrison, MPH, Sharon Allen, 
MD, PhD. University of Minnesota, Minneapolis, MN, USA.

Significance: Increased impulsivity and recall deficits have been associated with 
current and remitted depression. This study aims to further investigate these cognitive 
differences among smokers who have current or past depression. We hypothesized 
that individuals with either current or past depression will have greater impulsivity and 
poorer memory compared to those without, regardless of sex. Methods: This data 
was collected during a screening visit as part of a trial examining the influence of sex 
hormones on smoking cessation. Participants self-reported past depression on a medical 
history questionnaire and/or on an intake form and current major depressive disorder 
via the Structured Clinical Interview for DSM-IV (SCID). Participants then completed 
the immediate and delayed memory tasks (IMT and DMT). Linear regression models 
were used to estimate differences in impulsivity and memory between those with and 
without depression, adjusted for sex and age. Results: Participants (n=210; 59% white; 
47% women) were, on average, 37 years old and smoked 14 cigarettes per day. Fifty 
participants had past depression and 43 had current depression. The association 
between DMT impulsivity and past depression varied by sex (p=0.02). Men with past 
depression had 46% higher DMT impulsivity scores (95% CI: 6-102% higher) than men 
without; women with past depression had 17% lower DMT impulsivity scores (95% CI: 
43% lower to 20% higher) than women without. Regardless of sex, participants with 
current depression had DMT memory scores that were, on average, 5.5 points higher 
than for those without (95% CI: 1.2-9.9 points higher; p=0.01). We found no significant 
associations between IMT impulsivity or memory and depression. Conclusion: Men with 
past or current depression were more impulsive than their non-depressed counterparts; 
this trend was absent in women. Contrary to our hypothesis, participants of both sexes 
with current depression showed better memory than those without. Additional studies 
with a more in-depth assessment of current and past depression as they relate to 
cognitive outcomes are needed to better understand these relationships in men and 
women who smoke.

FUNDING: Federal

PS3-208
“THE ONLY REASON WHY I FEEL LIKE I SMOKE IS BECAUSE 
OF STRESS”: TARGETING CESSATION CONTENT FOR 
SOCIOECONOMICALLY-DISADVANTAGED YOUNG ADULT 
SMOKERS 

Catherine Peasley-Miklus, PhD, Julia West, Andrea Villanti. University of VT, VT Cen-
ter on Behavior and Health, Burlington, VT, USA.

OBJECTIVES: Socioeconomically-disadvantaged young adults (SDYAs) have a higher 
smoking prevalence compared to young adults who are not disadvantaged. In addition, 
young adult smokers in general experience more failed quit attempts compared to older 
adult smokers. This study used qualitative data from focus groups of SDYA smokers with the 
goal of identifying relevant cessation content and approaches for this vulnerable population. 
METHODS: Thirty-six SDYA smokers aged 18-29 participated in focus groups in 
Burlington, VT evaluating reasons for smoking, cessation barriers, and smoking 
intervention content and strategies. Using the Framework Method and NVivo 
software (QSR International), three coders reviewed transcripts to develop a coding 
structure while one coder then used this structure to code all of the transcripts. 

RESULTS: Stress emerged as a prominent theme in the focus group discussions and 
was repeatedly identified as a reason for smoking (e.g., “The only reason why I feel 
like I smoke is because of stress”) and a barrier to quitting. Participants described 
the utility of a cigarette break to remove themselves from stressful interpersonal 
situations. Some described reduced income and time as impediments to engaging 
in enjoyable activities that would distract from or reduce stress. Many participants 
expressed concern about how to handle stress during a quit attempt, describing 
cigarettes as a “crutch” or coping strategy and the loss of this approach for coping and 
lack of viable alternatives as a barrier to cessation. Recommendations for smoking 
intervention content that may address smoking-related stresses included self-monitoring, 
identifying triggers, providing distraction techniques (e.g., games, puzzles), reminding 
participants of personal reasons for quitting, and engaging with others for social support. 
DISCUSSION: Stress plays a central role in the maintenance of smoking in SDYAs. 
Cessation approaches that directly address the relationship between stress and smoking 
and provide alternative cost and time effective strategies for stress management may 
improve self-efficacy to quit in this population.

FUNDING: Federal

PS3-209
INTENSIVE LONGITUDINAL DATA COLLECTION OF VARENICLINE 
ADHERENCE AND SIDE EFFECTS AS PART OF AN RANDOMIZED 
CONTROLLED TRIAL

Jennifer Pearson1, Alana Cataldo2, Marisol Martinez3, Jackie Morales3, Jonathan M. 
Kurka2, Farshad Fani Marvasti4, Mitchell Nides5, Scott Leischow2. 1University of Nevada, 
Reno, Reno, NV, USA, 2Arizona State University, Phoenix, AZ, USA, 3LA Clinical Trials, 
Burbank, CA, USA, 4University of Arizona College of Medicine Phoenix, Phoenix, AZ, 
USA, 5Los Angeles Clinical Trials, Burbank, CA, USA.

INTRODUCTION: Use of varenicline results in the highest quit rates of any cessation 
medication mono therapy. After multiple studies, the evidence is clear that varenicline 
adverse events are no worse than current over the counter (OTC) nicotine replacement 
therapy (NRT) products. Given these data, the time has come to explore varenicline as 
a safe and effective OTC medication. The objective of this research was to examine 
the feasibility of applying intensive longitudinal methods to gathering self-reports of 
varenicline medication adherence and side effects. Data are from a substudy as part of 
a large smoking cessation randomized controlled trial (RCT) testing whether varenicline 
is a solid candidate for switching from prescription to OTC, and whether a dose lower 
than currently approved is as effective in an OTC environment. METHODS: We are 
in the process of randomizing 75 participants to the intensive longitudinal substudy. 
We are using an automated text message system that sends Qualtrics survey links to 
participants’ smartphones to collect morning diaries (1 per day), evening diaries (1 per 
day), and random assessments (6 per day). Assessments capture medication adherence, 
sleep disturbance, nausea, etc. Participants report intensive longitudinal data during 
the first two weeks of their varenicline use and receive incentives for complying with the 
reporting protocol. RESULTS: So far, we have recruited 48 individuals to the substudy, 
yielding 672 days of data. Over the 2-week protocol, participants have completed 80.6% 
(n=2,454) of the random assessments, 70.8% (n=446) of the morning diaries, and 75.2% 
(n=463) of the evening diaries. Participants have reported any nausea on 19% of days 
(>2% of days with “a lot” or “extreme” nausea) and sleep quality of “bad” or worse on 
11% of reported nights. CONCLUSIONS: Participant compliance with the intensive 
longitudinal is high, despite minimal contact with study personnel. With over 50% of 
the sample recruited, this approach appears to be a feasible manner to collect data on 
mechanisms explaining how and when OTC varenicline might affect cessation outcomes.

FUNDING: Federal

PS3-210
EVALUATING EFFECTS OF IN UTERO NICOTINE EXPOSURE ON 
INFANT HYPOGLYCEMIA AFTER BIRTH

Mary Johnson, MD, Aditi Chalise, BS, Angela Stotts, PhD, Robert Suchting, PhD, John 
Chapman, MD, Amir Khan, MD, Thomas Northrup, PhD. University of Texas Health 
Science Center, Houston, TX, USA.

Significance: In utero nicotine exposure is underexplored as a potential contributor to 
infant hypoglycemia after birth. Rat studies have shown that in utero nicotine exposure 
can be associated with a reduction in pancreatic beta cell mass leading to glucose 
dysregulation. Hypoglycemia in neonates is common and contributes to 4.0-5.8% of 
NICU admissions. We analyzed the odds of developing hypoglycemia after birth in 
a sample of nicotine-exposed infants admitted to a NICU with a retrospective case-
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control design. We hypothesized that infants exposed to nicotine in utero were more 
likely to be hypoglycemic (i.e., blood glucose < 45 mg/dl) compared to non-exposed 
infants. Methods: We augmented an existing dataset of neonates with in utero nicotine 
exposure (n=360) by selecting case controls (n=360) and completing a retrospective 
chart review (N=720). We abstracted gestational age, growth parameters, congenital 
anomalies, maternal history of diabetes, and glucose levels in the first three hours 
of life. Non-exposed infants were selected from parents who screened negative for 
household smoking, were born within a 6-month timeframe, and were within 50 grams of 
a nicotine-exposed infant. Results: Over half the sample was male (n=362; 54.8%) and 
76.6% (n=482) were from a racial/ethnic minority. Bayesian logistic regression modeled 
hypoglycemia in the first three hours of life as a function of infants’ home environment 
(smoking, non-smoking). Infants with in utero nicotine exposure had 29.4% higher 
odds of being hypoglycemic (OR=1.294, 95% CI=[ 0.941, 1.773]; posterior probability 
[PP]=94.4%. The odds for hypoglycemia increased to 38.2% when small-for-gestational-
age, intrauterine growth-restricted infants and infants born to diabetic mothers were 
excluded (OR=1.382, 95% CI=[0.934-2.072]; PP=94.4%. Analyses among infants 
from smoking households also explored magnitude of nicotine exposure in utero (e.g., 
total household cigarettes/day) and glucose levels. Conclusions: Nicotine-exposed 
infants have greater odds for developing hypoglycemia after birth requiring immediate 
intervention. Mechanisms of action should be explored and pregnant women should 
be warned of nicotine exposure risks.

FUNDING: Federal

PS3-211
SMOKING OUTCOME EXPECTANCIES DIFFER AMONG AFRICAN 
AMERICAN AND WHITE SMOKERS

Lindsey S. Sparrock, B.S., Darian C. Weaver, B.S., Tommy Gunawan, M.A., Laura 
M. Juliano, Ph.D. American University, Washington, DC, USA.

Beliefs about the effects of smoking, or smoking outcome expectancies, have been 
shown to predict smoking initiation, nicotine dependence, and cessation outcomes. 
Differences have been reported among African American (AA) and White smokers in 
smoking behavior, nicotine dependence, and cessation outcomes. However, there has 
been little research investigating smoking outcome expectancies among AA smokers. 
The 55-item Smoking Consequences Questionnaire-Adult (SCQ-A) is a widely used 
measure of smoking expectancies but has not been adequately validated among a large 
sample of AA smokers. The present investigation assessed the factor structure of the 
SCQ-A using a sample of 323 AA smokers (94% menthol, 41% Female, M = 14 cigs 
per day, M = 42 years old) recruited from the Washington DC area who participated in 
a laboratory research study. Exploratory factor analysis resulted in a factor structure 
generally consistent with the 10-factors previously identified on the SCQ-A. Six of the 
expectancy factors were associated with nicotine dependence scores and 5 were 
associated with reported desire to quit smoking (all ps < .05). When compared to White 
smokers from the same study (N = 77), AA smokers had greater Fagerström Test of 
Nicotine Dependence scores (4.81 vs 3.88, p < .05), but significantly lower scores on 8 
of the SCQ-A factors including negative affect reduction, stimulation/state enhancement, 
social facilitation, taste/sensorimotor manipulation, boredom reduction, craving/addiction, 
negative physical feelings, and negative social impression (all ps < .05). There were no 
differences on the appetite/weight control or health risks factors. The reasons underlying 
the attenuation of both positive and negative smoking outcome expectancies among AA 
smokers are unknown and warrant further exploration. Interpretations are further limited 
by the high overlap of menthol preference and AA race. An improved understanding of 
racial and cultural differences in smoking beliefs and behaviors may inform targeted 
smoking cessation efforts aimed at reducing health disparities.

FUNDING: Federal

PS3-212
APPLYING A BEHAVIORAL ECONOMIC APPROACH TO 
UNDERSTANDING SMOKING PROCESSES, THE MEDIATED ROLE 
OF PAST QUIT EXPERIENCES

Lorra Garey, PhD1, Elizabeth R. Aston, PhD2, Tanya Smit, BS1, Michael J. Zvolensky, 
PhD1. 1University of Houston, Houston, TX, USA, 2Center for Alcohol and Addiction 
Studies, Brown University School of Public Health, Providence, RI, USA.

Objective: Extensive work supports relations among indices of cigarette demand, 
smoking dependence, and abstinence. Less work has evaluated how demand relates 
to cognitive processes that interfere with smoking cessation (e.g., perceived barriers, 

expectancies, and motives). Little is understood about variables that may explain 
relations between demand and cognitive smoking processes, such as problems 
experienced during past quit attempts. We evaluated the indirect effect of cigarette 
demand, via intensity (i.e., consumption at zero cost), Omax (i.e., maximum expenditure 
across prices), and elasticity (i.e., sensitivity of demand to increases in costs), on 
perceived cessation barriers, smoking expectancies, and smoking motives through 
difficulties experienced during past quit attempts. Methods: Adult daily cigarette 
smokers (n = 101; 70.3% male; Mage (SD) = 45.39 (10.97) years) were recruited from the 
community to participate in a randomized controlled pilot smoking cessation treatment 
trial. Analyses are based on baseline data (pre-treatment) from participants who reported 
smoking for at least a year, current (past week) smoking, a past cigarette quit attempt, 
and provided complete data. Results: Mediation tests revealed a significant indirect 
effect of intensity through past quit challenges on barriers to cessation (ab = .16, SE = 
.06, 95%CI: .04-.28), expectancies for smoking to relieve negative affect (ab = .009, SE 
= .006, 95%CI: .001-.02), and negative affect reduction smoking motives (ab = .06, SE 
= .03, 95%CI: .01-.12); alternative models, except expectancies, were non-significant. 
The indirect effects of Omax and elasticity on outcomes via past quit challenges were 
non-significant. Conclusions: Findings suggest that intensity has an indirect effect on 
cognitive-based smoking processes through past quit challenges. Importantly, the 
observed effect was only evident for intensity, which is characterized by volumetric 
cigarette use in the absence of cost or consequences, highlighting the uniqueness of 
this metric relative to Omax and elasticity. Additional work is needed to replicate these 
results in an independent sample of non-treatment seeking smokers.

FUNDING: Federal

PS3-213
TOBACCO USE TRAJECTORIES AMONG AMERICAN INDIAN 
ADOLESCENTS AND YOUNG ADULTS

Ashley B. Cole, PhD, Ashley H. Clawson, PhD. Oklahoma State University, Stillwater, 
OK, USA.

Significance: Despite overall decreases in U.S. smoking rates over the past 
50 years, American Indians (AIs) exhibit some of the highest smoking rates of 
all ethnic/racial groups.1,2 After examining tobacco use by age, 18.7% of AI high 
school students currently smoke, which is the highest smoking prevalence rate 
among high school students across ethnicity/race.3 Quit rates are lower in this 
population compared to other ethnic/racial groups, which may be due to earlier 
smoking initiation among AI youth.4-7 Explanations for earlier smoking initiation 
among AI youth include parental tobacco use (i.e., intergenerational transmission 
of tobacco use) and personal mental health symptoms.8-11 The present study aims 
to longitudinally examine tobacco use trajectories among AI youth and adolescents. 
Methods: Data was from the National Longitudinal Study of Adolescent Health 
(Add Health), and included 338 AI youth and young adults, ages 11-17 to 26-
34 over four waves. Smoking was characterized as an ordinal variable: never 
smoked; smoked, but not in the past month; smoked in the past month, but 
not daily; and daily past month smoking. Growth mixture model was used 
to examine smoking trajectories and account for the complex study design. 
Results: Results revealed three classes of longitudinal patterned smoking among 
AIs: a light smoking class (71.75%), a reducing smoking class (21.48%), and a young 
adult onset smoking class (6.77%). The light smoking class demonstrated low levels of 
smoking across development. The reducing smoking class smoked across adolescence 
and peaked to daily smoking in young adulthood, but then reduced smoking during 
adulthood. The young adult onset class were nonsmokers during adolescence, 
began smoking in young adulthood, and became daily smokers by adulthood. 
Conclusions: Findings add to literature on the developmental trajectory of smoking 
among AIs, an underserved population at increased risks for tobacco related cancers and 
mortality. These patterns of smoking onset and duration, as well as smoking abstinence, 
in AI adolescents and young adults inform existing, as well as future, culturally-relevant 
smoking cessation interventions for AIs.

FUNDING: Academic Institution
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PS3-214
THE RELATIONSHIP BETWEEN PSYCHOSOCIAL STRESSORS 
AND CIGARETTE SMOKING AMONG AFRICAN AMERICAN AND 
LATINO/A ADULTS WITH PSYCHIATRIC ILLNESS.

Jennifer M. Gittleman, B.A.1, Danielle M. Shpigel, Ph.D.1,2, David Estey, M.A.1, Jen-
nifer T. Birchwale, M.A.1, Shayna Rabin Rosensweig, B.A.1,3, Shama Lalani, M.D.4,5, 
Angelica De La Fuente, M.D.4,6, Enmanuel Mercedes, Ph.D.4,7, Andrea H. Weinberger, 
Ph.D.1,8. 1Ferkauf Graduate School of Psychology, Bronx, NY, USA, 2Department of 
Rehabilitation Medicine and Human Performance, Icahn School of Medicine at Mount 
Sinai, New York, NY, USA, 3Fairleigh Dickinson University, Department of Psychology, 
Teaneck, NJ, USA, 4Lincoln Hospital, Bronx, NY, USA, 5Department of Family Medicine, 
BronxCare Health System, Bronx, NY, USA, 6Education-School Based Health Clinic, 
NewYork-Presbyterian Hospital/Columbia University Medical Center, New York, NY, 
USA, 7Zufall Health Center, West Orange, NJ, USA, 8Department of Epidemiology and 
Population Health, Albert Einstein College of Medicine, Bronx, NY, USA.

Significance: While the overall smoking prevalence among adults in the United States 
has decreased, smoking disparities persist for certain groups, such as individuals with 
psychiatric disorders and individuals who identify as racial/ethnic minorities. These 
groups also experience higher levels of psychosocial stress. Little is known about 
the relationship of stress and smoking for adults with psychiatric disorders and who 
identify as racial/ethnic minorities. This study was the first to examine the relationship 
between psychosocial and psychiatric-related stressors and cigarette smoking 
status in a sample of African American and Hispanic adults with psychiatric illness. 
Methods: Participants were recruited from the Adult Outpatient Psychiatric 
Clinic at Lincoln Medical Center in the Bronx, New York. Participants self-
reported their psychiatric diagnosis which was verified by a review of medical 
records. Part ic ipants completed measures of demographics, smoking 
behaviors (e.g., smoking status), psychosocial and psychiatric-related stress. 
Results: The overall sample (n=95; 36.85% current cigarette smokers) was 46.24 
years old and the majority identified as female (n=66; 69.45%) and Latino/a (n=50; 
52.63%). The predominant psychiatric diagnoses were schizophrenia spectrum 
and other psychotic disorders (n=32; 33%), depressive disorders (n=31; 32%), and 
bipolar disorders (n=18; 18.6%). Compared to those who reported lower levels of 
stress, participants who reported higher levels of stress associated with friend strain 
(OR = 1.29, CI 95% [1.01, 1.65]), lifetime discrimination (OR = 1.54, CI 95% [1.11, 
2.15]), and attending appointments to secure psychiatric medication (OR = 1.99, 
95% CI [1.04, 3.83]) were significantly more likely to be current cigarette smokers. 
Conclusions: Among African American and Hispanic adults with psychiatric illness, 
stress associated with friend strain, lifetime discrimination, and appointments with 
clinicians for psychotropic medication management were associated with cigarette 
smoking. Results highlight specific psychosocial stressors that could be targeted by 
mental health clinicians to facilitate smoking cessation.

FUNDING: Academic Institution

PS3-215
SMOKING AND THE CLOCK

Andrea Rabenstein, PHD. University Hospital for Psychiatry and Psychotherapy, Mu-
nich, Germany.

Background: Light-dark structure of the environment, influences daily life significantly: 
from work, social life, to individual health. It is essentially dependent on environmental 
influences (especially light exposure), genetic factors, age and gender. Many people 
suffer from “social jetlag”, the discrepancy between individual indoor life and social 
outside time. This arises, for example, when a later chronotype, must get up early on 
working days and therefore interrupts its biological sleep times with the help of an alarm 
clock. In Germany, between 25 and 30% of the population smoke. The dependency-
generating substance, nicotine, is a centrally acting chemical compound that has 
several effects. Of this potent substance, smokers ingest several milligrams every day 
and these, among other components of tobacco smoke, affect homeostasis. Aims of 
the Study: How does tobacco use affect the internal clock? Does the chronotype favor 
tobacco dependence or is it tobacco use that influences the chronotype? Methods: 
We offered a standardized smoking cessation course to a group of participants, to 
see if there are differences in chronotype between, before and after cessation? We 
also wanted to know, if there are differences between the ones that do and the ones 
that do not manage to quit? Measurements were: Actimetry, questionnaires. Results: 
51 participants (34 women, 17 men) took part in the study, age was between 23 to 69 
years . One important possibility to see what kind of chronotype we are ist o measure 
the centre of gravity (COG) with actimetry. Investigating COGs of sufficiently complete 
days of actimetry: Participants of the successful group showed earlier COG, than the not 
successful group before and after cessation when comparing daily averages. Smoking 

fewer cigarettes was not associated with earlier COGs when comparing the individual 
weekly consumption derived from the NUI questionnaire to the individual weekly COG. 
Conclusion: Successful participants showed earlier daily avg. COGact than not successful 
participants, which might be a predictive value for successful cessation but needs 
further investigation. Successful and not successful participants do not show significant 
differences in their results from actimetry, the MCTQ or sleep related questionnaires 
after cessation, pointing to the possibility that smoking does not make you later, but 
that smoking might rather be a response to stress/ social jetlag.

PS3-216
EFFECTS OF PROTONATED NICOTINE (“NICOTINE SALT”) 
LIQUIDS ON CIGARETTE SMOKERS

Paul T. Harrell, Ph.D.1, Alison Breland2, Stephanie Peglow, D.O.1, Gabriella Atwood1, 
Samantha Valera1, Tori Murray1, Thomas Eissenberg2. 1Eastern Virginia Medical School, 
Norfolk, VA, USA, 2VA Commonwealth University, Richmond, VA, USA.

Significance: Electronic cigarettes (EC) heat liquids to produce an inhalable aerosol. 
Some liquids (such as the liquids in JUUL) contain protonated nicotine (“nicotine salts”). 
The effects of protonated nicotine liquids, as compared to unprotonated (“freebase”) 
liquids, on cigarette smokers are unclear. Methods: Five regular cigarette smokers 
(three men; three Black; two never used EC; all used EC <15 times in lifetime) with a 
mean (SD) age of 36.0 (6.7) years attended three counterbalanced sessions: Own Brand 
Cigarette (OBC), EC with freebase nicotine (FBN), and EC with protonated nicotine 
(PN). Device power (20W) and nicotine concentration (18 mg/ml) were kept constant 
across EC conditions. Participants took 10 puffs from each product. Heart rate (HR) 
and subjective effects were measured. Results: Preliminary analysis revealed a pattern 
of increased HR in OBC and PN, but not for FBN. HR increased by 15.2 (7.7) bpm in 
the OBC condition, 18.4 (22.2) bpm in the PN condition, but only 1.8 (6.5) bpm in the 
FBN condition. Magnitude of self-reported tobacco/nicotine abstinence symptoms (e.g., 
urges to smoke, irritability, impatience, craving) decreased in all conditions following 
product use. OBC was rated as better tasting and more satisfying and pleasant than 
FBN (ps<.05), but there were no differences compared to PN. Although not significant, 
in general, FBN and PN were rated lower than OBC, with the exception of “dizzy” and 
“make sick”, both of which were rated similarly between OBC and FBN, but lower for 
PN. Conclusions: Protonated nicotine liquids are very popular. As heart rate did not 
differ before and after freebase nicotine, this suggests lower increases in plasma nicotine 
concentrations for freebase relative to protonated nicotine. These lower increases 
may be due to higher aversive effects from freebase nicotine and shallower inhalation. 
Although further research is needed, results from this study suggest that the popularity 
of protonated nicotine, relative to freebase liquids, may be due to more effective nicotine 
delivery and/or aversive effects of lesser magnitude. These results may inform product 
regulations, such as pH levels or the use of organic acids to manipulate pH levels.

FUNDING: Federal; Academic Institution

PS3-217
INTEGRATING SMOKING CESSATION TREATMENT AS PART 
OF USUAL PSYCHOLOGICAL CARE FOR DEPRESSION 
AND ANXIETY (ESCAPE) - PRELIMINARY RESULTS FOR 
A RANDOMISED AND CONTROLLED, MULTICENTRE, 
ACCEPTABILITY, FEASIBILITY AND IMPLEMENTATION TRIAL

Gemma Taylor, PhD1, Paul Aveyard2, Kate Bartlem3, Katherine Sawyer1, Ali Shaw4, 
Chris Metcalfe4, David Kessler5, Marcus Munafo4. 1University of Bath, Bath, United 
Kingdom, 2University of Oxford, Oxford, United Kingdom, 3University of Newcastle, 
Newcastle, Australia, 4University of Bristol, Bristol, United Kingdom, 5University of Bris-
tol, BRISTOL, United Kingdom.

Background: People with depression/anxiety are twice as likely to smoke as 
are the general population. In England, people with depression/anxiety can 
access psychological services known as IAPT, which could offer smoking 
cessation treatment as part of usual care (UC) but currently do not. We aim 
to examine if it is possible to offer smoking cessation treatment alongside UC. 
Methods: A randomised, controlled, multicentre acceptability and feasibility trial 
of smoking cessation treatment offered alongside UC, compared to UC alone 
(ISRCTN99531779). We included adult daily smokers with depression/anxiety, who 
were motivated to receive help to quit smoking. Follow-up was conducted at 3 and 
6-months. The main feasibility outcome was retention in the trial at 3-month follow-up.  
Results: As of November 2019, we have recruited 60/157 participants, final 
follow-up is due July 2020. In the treatment arm 6.7% (2/30) of participants have 
discontinued participation in the trial, and 3.3% (1/30) in the control arm have 
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discontinued. Of those followed-up at 3-months, 25% (4/16) of participants in 
the treatment arm reported having quit smoking for ≥7-days and passed bio-
verification (exhaled CO <10ppm), 0% (0/18) of participants in the control arm 
reported quitting smoking for ≥7 days. Interview data suggest that the intervention 
is acceptable to clinicians and participants. Data will be updated in August 2020. 
Conclusion: Preliminary data suggest that the intervention and trial procedures 
are accepted and feasible. We will seek to conduct an RCT to examine whether the 
intervention increases smoking abstinence and improves depression/anxiety more 
than UC.

FUNDING: Nonprofit grant funding entity

PS3-218
EVALUATING RELATIONSHIP OF CO-OCCURING CANNABIS & 
TOBACCO USE IN VETERANS

Timothy Chen1, LYRIC TULLY2, John Correa1, Neal Doran2, JONATHAN WATANABE2, 
Mark Myers1. 1UCSD/VASDHS, San Diego, CA, USA, 2UC San Diego, San Diego, 
CA, USA.

Significance: Cannabis use has been rising in the United States, and preliminary research 
suggests high rates of concurrent use of cannabis in tobacco users. Limited data on 
smoking cessation outcomes among clinical samples of cigarette and cannabis co-users 
are available. Given lack of understanding and more readily availability of cannabis, 
it is imperative to explore influences of cannabis on Veteran smokers. Methods: This 
pilot project is designed as a preliminary analysis to compare baseline characteristics 
in co-occurring users of cannabis and cigarettes vs cigarette only users, presenting 
to a Pharmacist Managed Telephone Tobacco Cessation Clinic (PMTTCC). This 
observational study enrolled Veterans who completed a consult with the PMTTCC. All 
participants received monthly phone counseling as part of the PMTTCC and access 
to multiple forms of nicotine replacement therapy. Participants completed baseline 
assessments prior to the initial telephone treatment session. Descriptive statistics will be 
utilized for baseline demographics. Independent-t tests and Pearson chi-squared were 
used where appropriate. Results: Thirty-six completed baseline assessments with 23 
cigarette only users vs 13 co users. Average age for both groups wass 53 and 17.39% 
identified as female for the cigarette only group vs 30.77% for the co user group. The 
co users had lower employment measures: years of full time employment (15.5 years 
in cigarette only vs 10.5 years in co users), days paid in the last 30 days (10.9 days in 
cigarette only vs 6.2 days in co users) and mean annual salary ($38,265 in cigarette only 
vs $33,700 in co users), however none were statistically significant. 39% used alcohol 
in the cigarette only group and 45%used alcohol in the co user group vs (p = 0.681). 
Co-users had trends of higher average days of alcohol use within the last 30 days of 
18.7 days vs 10.1 days (p = 0.203) in the cigarette only group. Conclusion: There were 
no statistical significant differences identified. However, some interesting trends were 
identified regarding alcohol use and employment measures. With a larger sample, we 
may be able to draw better conclusions.

FUNDING: Unfunded; State; Academic Institution; Nonprofit grant funding entity

PS3-219
GENETIC VULNERABILITY FOR SMOKING OR PSYCHOSIS AND 
CROSS VULNERABILITY OUTCOMES IN PATIENTS, SIBLINGS 
AND CONTROLS

Jentien Vermeulen, MD PhD. Amsterdam UMC, Amsterdam, Netherlands.

Significance: Smoking is very common in individuals with psychosis, and this 
co-occurrence has been postulated to arise from common genetic risks. However, 
it is yet unknown whether the genetic factors for schizophrenia and smoking are 
associated co-occurring phenotypic symptoms of psychosis and smoking behavior. 
Methods: Genotype and phenotype data were collected from patients with psychosis 
(n=710), un-affected siblings of patients (n=731), and healthy controls (n=369 in a 
prospective cohort study of six years). Polygenic risk scores obtained for smoking initiation, 
cigarettes per day and schizophrenia for a range of p-value thresholds (pt). Smoking 
behavior and self-rated psychotic symptoms were measured at three assessment 
times using validated questionnaires. Cross-phenotype associations were explored 
using linear mixed-effect models and results were adjusted for false discovery rates. 
Results: In healthy controls, polygenic risk scores for smoking initiation were positively 
associated with subclinical positive symptoms (estimatep-value threshold 5x10
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were positively associated with subclinical negative symptoms (estimatep-value threshold 
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associations between polygenic risk scores for smoking initiation or cigarettes per day 
and symptom levels in patients. Schizophrenia polygenic risk scores were not associated 
with smoking status or the number of cigarettes smoked per day in patients, siblings or 
controls. Conclusion: These findings indicate that genetic vulnerability for smoking is 
associated with subclinical psychosis symptom levels in unaffected siblings of patients 
with psychosis and in healthy controls, but not with symptom levels in patients with 
psychosis. We speculate that the lack of association in patients is due the overwhelming 
role of other risk factors responsible for the presence of psychotic symptoms, e.g. 
genetic vulnerability to schizophrenia and early life trauma. Future research is needed 
to disentangle plausible pathophysiological mechanisms via which genetic risk for 
smoking affects mental health symptoms.

FUNDING: Nonprofit grant funding entity

PS3-220
HIGH BURDEN OF CHRONIC PAIN AMONG METHADONE-
MAINTAINED SMOKERS

Meghan Peterson, MPH1, Joanna Starrels, MD, MS1, Kea Edwards1, Amy Cheng1, 
Julia Arnsten, MD, MPH1, Shadi Nahvi, MD, MS2. 1Albert Einstein College of Medicine, 
Bronx, NY, USA, 2Albert Einstein College of Medicine/Montefiore Medical Center, Bronx, 
NY, USA.

Significance: Persons with opioid use disorder (OUD) have a high prevalence of 
tobacco use and low cessation rates compared to smokers without OUD, and also 
commonly suffer with chronic pain. Among persons without OUD, pain intensity 
is associated with nicotine withdrawal, distress intolerance, negative affect, and 
urges to smoke. Though chronic pain and OUD are highly co-morbid, the impact 
of pain on tobacco use behavior among persons with OUD remains unclear. 
Methods: Participants were persons with OUD enrolled in methadone maintenance 
treatment in the Bronx, NY, screened for inclusion in a smoking cessation trial. 
Participants were recruited in clinic waiting areas and through staff referral. Participants 
were asked about current tobacco use behavior, chronic pain (defined as a pain 
condition that causes pain on most days, lasting for three months or more), and 
interest in smoking cessation. Descriptive statistics were calculated for variables 
related to smoking behavior and pain prevalence. We assessed the relationship 
between chronic pain, interest in quitting smoking, and cigarettes smoked per day 
using chi-square tests of independence and point-biserial correlation coefficients. 
Results: Of 320 current smokers with OUD, 69.4% (n=222) reported chronic pain. 
Among smokers reporting chronic pain, 55.9% (n=124) identified as Latinx, 38.3% 
(n=85) as Black, and 53.1% as female. The median age was 55. The median 
number of self-reported cigarettes per day was 10, and 94.1% (n=209) reported 
interest in quitting smoking in the next 30 days. Chronic pain was not significantly 
associated with interest in quitting smoking or with cigarettes smoked per day. 
Conclusion: In this sample of methadone-maintained smokers, interest in quitting among 
participants who reported chronic pain was nearly ubiquitous. Given the high prevalence 
of chronic pain and high interest in quitting among smokers with OUD, it is important 
to understand whether pain impedes smoking cessation efforts.

FUNDING: Federal; Pharmaceutical Industry

PS3-221
THE EFFECT OF PICTORIAL HEALTH WARNING LABELS ON THE 
ENDS DEVICE ON YOUNG USERS’ EXPERIENCE, EXPOSURE 
AND INTENTION TO USE: A PILOT STUDY 

Wei Li1, Mayra Vargas-Rivera, MD1, Mohammad Ebrahimi Kalan1, Ziyad Ben Taleb2, 
Taghrid Asfar3, Olatokunbo Osibogun1, Wasim Maziak1. 1Florida International University, 
Miami, FL, USA, 2University of Texas at Arlington, Arlington, TX, USA, 3University of 
Miami, Miami, FL, USA.

Objective: The use of electronic nicotine delivery systems (ENDS; e-cigarettes) 
has reached epidemic levels among young people in the US. This pilot proof-
of-concept study aims to evaluate the effect of placing pictorial health warning 
labels (HWLs) on the ENDS device on use experience, puffing patterns, 
harm perception, nicotine exposure, and intention to quit or use in the future. 
Methods: JUUL users (n=19, age 18-24 years; 58% male; 79% Hispanics) 
were recruited to complete two 60 min ad libitum sessions that differed by 
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HWL on the device (HWL vs. no-HWL control) in a crossover clinical lab study. 
Results: Compared to control, using JUUL with pictorial HWL on the device was 
significantly associated with lower product enjoyment, interest to use in the future even 
if it was the only product on the market. Trends towards reduced puffing behavior and 
nicotine boost were also noted among those exposed to the HWL, compared to control. 
Conclusions: This pilot study shows that placing pictorial HWL on the ENDS device is 
an effective and promising strategy for research and policy aiming at reducing ENDS 
use among young people.

FUNDING: Academic Institution
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PS5-1
USING PARTICIPATORY DESIGN RESEARCH METHODS TO 
DEVELOP YOUTH VAPING CESSATION INTERVENTIONS

Sherald Sanchez, MSc1, Michael Chaiton, PhD1, Pamela Kaufman, PhD2, Patrick 
Feng, PhD3, Bruce Baskerville, PhD4, Robert Schwartz, PhD2. 1Centre for Addiction 
and Mental Health, Toronto, ON, Canada, 2Ontario Tobacco Research Unit, Toronto, 
ON, Canada, 3University of Toronto, Toronto, ON, Canada, 4Public Health Ontario, 
Toronto, ON, Canada.

Significance: E-cigarette use has increased exponentially in the past decade, notably 
among young people. Following the recent outbreak of vaping-related illnesses and 
deaths in the news, leading public health agencies in Canada and the US have called 
for immediate support in addressing this issue. However, little is known about the 
process of vaping cessation among young people. Using a multi-stage participatory 
design research approach, our objective is to develop vaping cessation interventions. 
We invited young people ages 16 to 29 to participate in focus groups (phase one) and 
design charrettes (phase two). Findings from the focus groups are described here. The 
focus groups are part of a three-year project that aims to develop, pilot, evaluate, and 
scale up interventions for youth vaping cessation. Methods: Using a semi-structured 
interview guide, we conducted a series of focus groups with adolescent (ages 16-18) and 
young adult (ages 19-29) vapers who expressed interest in quitting vaping. Focus groups 
were audio recorded, transcribed verbatim, and analyzed using a two-part inductive-
deductive approach to thematic analysis. Applying participatory design methods in health 
services research can enhance innovation, efficiency, and effectiveness by increasing 
focus on the needs of end users. Results: Focus group participants provided new 
insights into the process of vaping cessation among young people: reasons for wanting 
to quit, barriers to quitting, what they want to see in the intervention, and how they want 
the intervention delivered. Five main themes emerged from the focus groups, namely 
design, content, functionality, engagement, and willingness to use vaping cessation 
interventions. Findings suggest that young vapers prefer interventions and resources that 
are free, and integrate incentives, behavioral and financial monitoring, and clear scientific 
evidence. Conclusions: With high rates of use and uncertain health consequences, 
evidence-based vaping cessation interventions for young people are needed. Results 
from the study provide new insights into the process of vaping cessation among young 
people, and their preferences in vaping cessation interventions. Results can also serve 
as a guideline for public health researchers and professionals in supporting vaping 
cessation among young people.

FUNDING: Federal

PS5-2
YOUTH BELIEFS ABOUT VAPING IN A LONGITUDINAL COHORT

Jennifer Duke, PhD1, Anna MacMonegle, MA1, Janine Delahanty, PhD2, Alexandria 
Smith, MSPH2, Leah Siegel-Reamer, MPH1, Jane Allen, MA1, Tesfa Alexander, PhD2. 
1RTI International, Research Triangle Park, NC, USA, 2FDA / Center for Tobacco Prod-
ucts, Silver Spring, MD, USA.

SIGNIFICANCE. Use of vapes (electronic cigarettes) has been increasing among 
U.S. youth at alarming rates, with 2019 estimates of 27.5% current use among 
high school students and 10.5% among middle school students. Few extant studies 
assess national trends in beliefs about vaping among youth amidst a rapidly 
changing environment that includes new vape products, changing public health 
perceptions of harm, evolving national and state policies, and intensive marketing 
of vape products. There has been no published research to date on U.S. youth 
beliefs about the perceived benefits and harms of vapes and shifts over time. 
OBJECTIVE. Examine changes in youth knowledge and beliefs about the harms of 
vaping tobacco. METHODS. We examined agreement with 36 statements about vaping 
among a nationally representative longitudinal sample of U.S. youth ages 11 to 16 via 
an in-home and online survey conducted by RTI International as part of The Real Cost 
evaluation. Note that although these data were collected during airing of The Real Cost 
vape ads, this analysis is not indicative of campaign results; campaign analyses are 
ongoing and will be reported in the future. Data include 3,340 youth who completed a 
baseline survey from June to October 2018 and a follow-up survey from April to July 2019. 
RESULTS. Of the 36 statements, youth agreement levels changed to reflect a 

greater perception of harm for 29 statements (all statistically significant, p<0.05). 
The average percentage of youth agreement with these 29 statements changed 
6.5 percentage points from baseline to first follow-up. There was no change 
in agreement levels for 6 items. One item shifted in the opposite direction. 
CONCLUSIONS. Our findings indicate that youth beliefs about vaping are shifting 
toward greater perceptions of harm in a short period of time. Given the current public 
health concerns with use of vapes, researchers should focus on identifying and changing 
specific risk perceptions that can potentially reduce vape initiation among youth who 
are at greatest risk.

FUNDING: Federal

PS5-3
EYE TRACKING RESPONSES TOWARDS GRAPHIC TOBACCO 
WARNING LABELS

Anupreet Kaur Sidhu, PhD, Melissa Mercincavage, Valentina Souprountchouk, Joseph 
Cappella, Andrew Strasser. University of PA, Philadelphia, PA, USA.

Background: A critique of graphic warning labels has been their potential to elicit 
avoidance where smokers reject or avoid engaging with fear-based messages 
subsequently. There are no studies, so far, that objectively measure how smokers 
visually engage with high vs low avoidance warning labels. This study aims to understand 
visual engagement with warning labels among smokers using eye-tracking measures. 
Methods: A total of 321 daily smokers (39.7% female; cigarettes/day: M=15.3, SD=7.1) 
were randomized to a high or a low avoidance label. 5 warning labels depicting images 
of disease and disability caused by tobacco use were categorized as high avoidance 
and the remaining 4 as low avoidance labels. The participants attended 4 laboratory 
sessions over a period of 10 days. During each session, eye movements were recorded 
while viewing the warning labels for 20 seconds. Areas of interest (AOI) for each warning 
label consist of the image (AOI image) and the text warning (AOI text). For each AOI, 
total fixation duration, fixation during the first 7 seconds and latency (time to first viewing) 
were assessed in seconds. We present the results from warning label viewing on the 
first day. Results: The latency for AOI image on first viewing is not significantly different 
between high (M=2.50, SD=5.55) and low avoidance labels (M=2.81, SD=4.53), however, 
latency for AOI text is significantly higher in high avoidance group (M=6.75, SD=7.50) 
as compared to low avoidance group (M=4.04, SD=6.73, t (275)=-3.12, p<.01). The 
total fixation duration on the image among smokers viewing the high avoidance labels 
(M=9.24, SD=4.57) is significantly higher than low avoidance labels (M=6.41, SD=4.12, 
t (263) = -5.23, p<.0001). The total fixation duration on the text for high avoidance labels 
(M=2.34, SD=2.19) is significantly lower than low avoidance labels (M=4.29, SD=3.30, 
t (230) = 5.38, p<.0001). Conclusion/Discussion: Objective data from this study 
collectively show that graphic high avoidance images gain attention just as quickly as 
low avoidance images and hold attention significantly longer than low avoidance images. 
The results suggest that the labels with grotesque imagery of disease and death caused 
by tobacco use are not necessarily avoided by smokers.

FUNDING: Federal

PS5-4
DESCRIPTION AND EVALUATION OF KNOWLEDGE GAIN IN 
ASPIRE, AN ONLINE CURRICULUM FOR PREVENTING TOBACCO 
USE AMONG CULTURALLY DIVERSE YOUTH

Alexander V. Prokhorov, MD, PhD, Salma Marani, MS, Giselle Montes, MS, Shumeka 
Johnson, Catalina Ortega, Assol Kavtorina, MA, Karen S. Calabro, DrPH, Ashish Arya, 
MD, MHA. UT MD Anderson Cancer Center, Houston, TX, USA.

ASPIRE is a multimedia, interactive, online tobacco prevention curriculum for culturally 
diverse youth. ASPIRE was developed with funding from the National Cancer Institute. 
Its efficacy was established in two independent randomized trials in 16 inner city 
predominantly minority schools in Houston and among 16 high schools in Romania. In 
January 2018, a new version (ASPIRE 2.0) was launched, which includes content on 
new and emerging products such as e-cigarettes, IQOS and hookah. ASPIRE aligns 
with school teaching standards in health, biology, science, mathematics, social studies, 
and technology application. It is available in English and Spanish, has 8 modules, and 
a quiz after 5 of the main modules. A certificate of completion is issued after graduating 
from ASPIRE. Module-specific content includes testimonies from peers, physicians, 
former smokers; information on health, financial and environmental consequences of 
tobacco; and tips and resources to avoid the peer pressure to smoke or vape. On the 
national level, hundreds of schools use ASPIRE as a curriculum. Currently over 100,000 
youth have enrolled in ASPIRE across 43 states. Since January 2018, more than 
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38,000 youth have enrolled in ASPIRE 2.0. After switching to ASPIRE 2.0, there was a 
significant increase in overall and module-specific knowledge. Pre- to post-intervention 
target knowledge levels increased from 74% to 94% (p<.001, exact McNemar’s test). 
Participants were asked to respond to questions on motivational appeal and educational 
value of ASPIRE. The vast majority reported increased knowledge of tobacco hazards 
(97%), intentions to adopt a tobacco-free lifestyle (95%), greater understanding of how 
tobacco affects health (97%) and a willingness to share ASPIRE with others (92%). The 
ASPIRE 2.0 curriculum is an easy to access, simple to implement, self-paced tool that 
has demonstrated improved refusal skills with a better understanding of deleterious 
effects resulting from smoking and vaping. ASPIRE 2.0 is a timely educational tool to 
address the increasing influence of multiple tobacco products marketed to teenagers. 
Funding: Funding was provided in part by the National Institutes of Health/
National Cancer Inst i tute award number P30CA016672 (Assessment, 
Intervention, and Measurement Facility, a core resource at MD Anderson), 
5R01CA09396904; by the Tobacco Outreach Education Funds and by the Hildebrand 
Foundation through the Moonshots program at The University of Texas MD Anderson 
Cancer Center.

FUNDING: Federal; State; Academic Institution; Nonprofit grant funding entity

PS5-5
DAILY SLEEP DURATION AS A POSSIBLE PREDICTOR OF 
SMOKING RELAPSE

Rachel Moisiuc, B.S.1, Chaelin Ra, Ph.D.1, Emily Hebert, DrPH1, Summer Frank-
Pearce, Ph.D.1, Darla Kendzor, Ph.D.1, Karen Gamble, Ph.D.2, Karen Cropsey, Ph.D.2, 
Michael Businelle, Ph.D.1. 1University of Oklahoma Health Sciences Center, Oklahoma 
City, OK, USA, 2University of Alabama at Birmingham Medical Center, Birmingham, 
AL, USA.

Significance: Overall, smokers get fewer hours of sleep per night than non-smokers 
and former smokers. Further, clinic based research indicates that longer sleep duration 
is correlated with greater likelihood of cessation at post-quit follow-up visits. Ecological 
momentary assessment (EMA) may enable researchers to examine the day-to-day 
relation between sleep duration and smoking status. This study aimed to examine the 
association between daily self-reported sleep duration and next-day abstinence during 
the early phase of a quit attempt. Methods: Data from a pilot three-armed randomized 
clinical trial of a smartphone-based smoking cessation intervention among adults (N=81) 
were used to examine mechanisms linking hours of sleep and smoking status the next 
day. Participants were loaned a smartphone and asked to complete EMAs during the first 
4-weeks following a scheduled quit attempt. EMAs assessed daily sleep and wake times 
and daily smoking status. Multilevel models were conducted to estimate the associations 
between sleep duration and daily smoking status controlling for age, sex, education, 
race (White vs. non-White), intervention group, history of depression, and heaviness of 
smoking at baseline. Results: Participants were primarily male (51.2%), White (67.9%), 
49.4 years old (SD=12.2), and completed 1133 daily diary EMAs during the 4-week post-
quit period. Results indicated that participants who slept fewer hours during a particular 
night were more likely to smoke the next day (β=-0.22, p=.01). Conclusion: Results 
indicate that shorter duration of sleep during a smoking cessation attempt may increase 
the risk for next-day smoking lapse. Smoking cessation interventions that incorporate 
empirically validated sleep therapy may increase successful cessation attempts.

FUNDING: Federal; State; Academic Institution

PS5-6
CESSATION BEHAVIORS AMONG SMOKERS OF MENTHOL AND 
FLAVOURED CIGARETTES FOLLOWING THE IMPLEMENTATION 
OF THE EU TOBACCO PRODUCTS DIRECTIVE. FINDINGS FROM 
THE EUREST-PLUS ITC EUROPE SURVEYS.

Aleksandra Herbeć, PhD1,2, Mateusz Zatoński, PhD3,4, Witold Zatoński, MD2,5, Kinga 
Janik-Koncewicz, MSc2,5, Pete Driezen, PhD6, Tibor Demjén, PhD7, Esteve Fernán-
dez, PhD8,9, Geoffrey T. Fong, PhD6,10, Anne C. K. Quah, PhD6, Christina N. Kyriakos, 
PhD11,12, Ann McNeill, PhD13, Marc Willemsen, PhD14, Ute Mons, PhD15, Yannis Toun-
tas, PhD16, Antigona C. Trofor17,18, Constantine I. Vardavas, PhD19,11, Krzysztof Prze-
woźniak20,2, on behalf of EUREST-PLUS Consortium .21. 1University College London, 
London, United Kingdom, 2Health Promotion Foundation, Warsaw, Poland, 3University 
of Bath, Bath, United Kingdom, 4Health Promotion Foundation, Warszawa, Poland, 
5President Stanislaw Wojciechowski State University of Applied Sciences, Kalisz, Po-
land, 6University of Waterloo, Waterloo, ON, Canada, 7Smoking or Health Hungarian 
Foundation (SHHF), Budapest, Hungary, 8Bellvitge Biomedical Research Institute (IDI-
BELL), Catalonia, Spain, 9University of Barcelona, Catalonia, Spain, 10Ontario Institute 
for Cancer Research, Toronto, ON, Canada, 11University of Crete (UoC), Heraklion, 
Greece, 12European Network for Smoking and Tobacco Prevention (ENSP), Brussels, 
Belgium, 13King’s College London, London, United Kingdom, 14Maastricht Universi-
ty, Maastricht, Netherlands, 15German Cancer Research Center (DKFZ), Heidelberg, 
Germany, 16University of Athens (UoA), Athens, Greece, 17University of Medicine and 
Pharmacy ‘Grigore T. Popa’ Iasi, Iasi, Romania, 18Aer Pur Romania, Bcharest, Romania, 
19European Network for Smoking and Tobacco Prevention (ENSP), Brusssels, Belgium, 
20Maria Skłodowska-Curie Institute-Oncology Center (MSCI), Warsaw, Poland, 21

Significance: The European Tobacco Products Directive (TPD) introduced a ban 
on flavoured cigarettes in 2016 and on menthol cigarettes in 2020, which could 
impact on the smoking patterns of menthol and flavoured cigarette (MFC) smokers. 
Methods: Longitudinal analysis of data on smoking patterns and cigarette 
flavour preferences among adult smokers from the EUREST-PLUS International 
Tobacco Control (ITC) Project European Surveys, who were assessed before and 
after the 2016 TPD ban on flavoured cigarettes (pre- and post-TPD). Data were 
analysed using descriptive statistics and weighted, binary generalized estimating 
equation regression models, adjusting for sex, age, smoking status and country. 
Results: The prevalence of menthol cigarettes post-TPD remained the highest in 
Poland (11.1%) and England (10.4%) and the lowest in Spain (1.4%). Prevalence 
of other flavours smoked post-TPD was highest in Poland (3.72%) and lowest in 
the Netherlands (0.31%). We found significant but small declines in the weighted 
prevalence of menthol use (by 0.94%; p=0.041) and other flavoured cigarette use 
(by 1.32%; p<0.001) between the waves. The declines tended to be driven by 23% 
of menthol and 61% of flavoured cigarettes switching to unflavoured tobacco, with 
only a minority quitting smoking. Cigarette consumption declined between waves, 
but there were no statistically significant differences between MFC smokers and 
unflavoured tobacco smokers in the changes in smoking and quitting behaviours. 
Conclusions: Following the 2016 European Tobacco Product Directive ban on cigarette 
additives, the prevalence of menthol and flavoured cigarettes in Europe marginally 
declined, which tended to be driven by these smokers switching to unflavoured tobacco 
cigarettes rather than quitting smoking, even ahead of the May 2020 menthol cigarette 
ban.

FUNDING: Federal; Academic Institution; Nonprofit grant funding entity; Other

PS5-9
KNOWLEDGE OF YOUTH VAPING PREVALENCE MODERATES 
EFFECTS OF CORPORATE SOCIAL RESPONSIBILITY 
STATEMENTS ON RISK PERCEPTIONS AND CYNICAL BELIEFS 
ABOUT E-CIGARETTES

Nathan Aaron Silver, PhD. University of Pennsylvania, Philadelphia, PA, USA.

Background: In light of recent accusations of deliberate advertising to children, multiple 
e-cigarette companies have released corporate social responsibility statements (CSRS) 
committing to keeping all nicotine and tobacco products away from children and 
deterring non-smokers from vaping. However, in light of recent news that 1 in 4 high 
school students has tried e-cigarettes in the past 30 days, it is likely that awareness of 
this information would influence the effectiveness of such statements. Methods: An 
online experiment (N = 344) current and former smokers were exposed randomly to a 
statement of a company’s CSRS or a simple product description from an unspecified 
source. Participants aware of the prevalence of youth vaping were compared to those 
unaware. All then responded to a series of beliefs in two forms: harms in comparison to 
cigarettes (comparative risk) or harms to self in absolute terms (self risk). Differences in 
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risk perceptions and cynical beliefs about e-cigarettes were compared across conditions 
through 2x2 ANOVAs for the two wording conditions. Results: In general, knowledge 
of youth vaping prevalence was associated with increased risk perceptions and cynical 
beliefs. For self risk, a two way interaction was observed such that (1) CSRS significantly 
(p < .05) reduced risk perceptions and cynical beliefs among those unaware of youth 
vaping prevalence but (2) CSRS was ineffective among those aware of youth vaping 
prevalence trending in the opposite direction. The interaction was not observed when 
beliefs were assessed relative to cigarettes. Discussion: These findings highlight the 
importance of keeping the public informed about the facts about vaping. A knowledgeable 
public is less easily influenced by general claims about corporate claims of responsibility.

FUNDING: Nonprofit grant funding entity

PS5-10
UNBOXING IQOS - US YOUNG ADULT POLY-TOBACCO USERS’ 
RESPONSES TO PHILIP MORRIS’ NEW HEATED TOBACCO 
PRODUCT

Minji Kim1, Shannon Watkins2, Cindy Kim1, Arit Harvanko1, Kim Koester1, Jeremiah 
Mock1, Sarah Olson1, Pamela Ling1. 1University of California, San Francisco, San Fran-
cisco, CA, USA, 2University of Iowa, Iowa City, IA, USA.

Background: IQOS, a new heated tobacco product by Phillip Morris, uses an electronic 
heating system to create nicotine-containing aerosol from processed tobacco sticks 
(“HeatSticks”). It was launched in Atlanta, GA in October 2019. We investigated 
how young adults with experience using multiple tobacco products reacted to the 
IQOS device, packaging, and marketing materials. Methods: This study was part of 
a longitudinal study of young adult poly-tobacco users in California (Fall 2019). 26 
interviewees unboxed and discussed the IQOS device, HeatSticks, and marketing 
materials from Canada and Korea. We audio-video recorded and transcribed the 
interviews, developed a coding scheme, and conducted thematic analysis. Results: 
Prior to the interview, seven participants had heard of or seen IQOS. One of them owned 
it. Participants often noted similarity between the packaging and device of IQOS and 
Apple. Descriptors ranged from “sleek,” “modern,” and “luxurious” to “weird,” “bulky,” 
and “too complicated.” Participants were intrigued by the promise of “no smoke.” 12 
participants expressed interest in trying or buying IQOS; 18 expressed at least some 
susceptibility. Participants drew analogies between IQOS and other tobacco products 
and cannabis flower vaporizers, often classifying IQOS as “in between” a cigarette and 
e-cigarette. Similarity between using IQOS and smoking cigarettes led participants to 
suggest that IQOS is more appropriate for smokers (especially those trying to quit) than 
for e-cigarette users. Some participants made explicit and implicit statements that IQOS 
is less harmful than cigarettes. Others thought it would be equally harmful. Some said it 
would be more harmful than vaping, others said it would be less harmful. Conclusion: 
Understanding the product appeal of IQOS to young adults can inform regulatory and 
behavioral interventions as heated tobacco products enter the US market. Even without 
a reduced risk or cessation claim, and with warning labels, some participants inferred 
that IQOS use is healthier than cigarette smoking. This perception, and IQOS’ sleek 
packaging and advertised lack of smoke, might increase susceptibility for young people.

FUNDING: Federal

PS5-11
A SMOKEFREE HOME POLICY INTERVENTION IN A NORTHERN 
PLAINS TRIBAL COMMUNITY A COMMUNITY ENGAGED 
QUALITATIVE RESEARCH APPROACH TO INTERVENTION 
DEVELOPMENT

Patricia Nez Henderson, M.D., MPH1, Samantha Sabo, DrPH, MPH2, Amanda Hunt-
er, MPH3, Hershel Clark, MPH1, Priscilla Nez, BS1, Susan Saenz1, Alexandra Elvira 
Samarron Longorio, BS, RDN2, Rae O’Leary, MPH4. 1Black Hills Center for American 
Indian Health, Rapid City, SD, USA, 2Northern Arizona University-Center for Health 
Equity Research, Flagstaff, AZ, USA, 3Mel & Enid Zuckerman College of Public Health- 
The University of Arizona, Tucson, AZ, USA, 4Missouri Breaks Research, Inc, Eagle 
Butte, SD, USA.

Background: Although national legislation has greatly decreased the amount of 
second-hand smoke (SHS) exposure in public spaces, national regulation of SHS 
inside the home is lacking. American Indians in the Northern Plains use commercial 
tobacco products at a rate two times that of the general population, consequently, this 
population experiences a heavy burden of respiratory illnesses including asthma, and 
disproportionate cancer rates. National rules establishing smoke-free policies in public 

housing do not include housing on American Indian land. The lack of regulation on in-
home smoking has left vulnerable populations including children and other non-smoking 
family members exposed to high levels of SHS. Objectives: The NIH-funded “Cheyenne 
River Sioux Smoke-Free Home (SFH) Project” aims to decrease SHS exposure in the 
home through a community-based participatory research approach in which Lakota 
values are central to every aspect of prevention. To identify strategies and challenges 
to creating a SFH, a bicultural team of researchers used key informant interviews to 
develop a Lakota values-based intervention that seeks to decrease the amount of SHS 
in Northern Plains tribal homes. Methods: The research team conducted key informant 
interviews among Northern Plains tribal members (N=12) about their experience making 
a SFH. Through collaborative analysis, which weighs scientific and cultural ways of 
knowing equally, Lakota values that guided the creation of a SFH emerged from the 
data. Results: Qualitative themes (Lakota values) were used to guide intervention 
materials included the following: compassion and generosity for family and friends; 
Humility, love, honor, respect, and sacrifice for the next generation; acknowledging the 
truth about SHS impacts through generations; and fortitude and perseverance in the 
face of struggles. Conclusions: This qualitative research study revealed important and 
culturally relevant information that was used to create an intervention to assist Northern 
Plains Tribal members to create a Smoke-Free Home

FUNDING: Federal

PS5-12
ASSOCIATION OF CHRNA5 SNP RS16969968 WITH SMOKING 
CESSATION THROUGHOUT ADULTHOOD, A LONGITUDINAL 
STUDY

Stephanie K. Jones, MS1, Bethany J. Wolf, PhD1, Anthony J. Alberg, PhD2. 1Medical 
University of South Carolina, Charleston, SC, USA, 2University of South Carolina, Co-
lumbia, SC, USA.

Smoking is the leading cause of preventable death in the U.S. Most smokers attempt 
to quit each year, but many require multiple quit attempts before achieving sustained 
cessation. Approximately half of all smokers who quit will relapse within the first year 
of abstinence and nearly 1 in 4 former smokers will relapse after as many as five years 
of abstinence. Though twin studies suggest genetics plays a significant role in quitting 
smoking, the understanding of genetic susceptibility to cessation failure is still in its 
nascent stages. Genetic studies of smoking cessation have predominantly focused on 
short-term follow-up and cross-sectional comparisons of former versus current smoking 
status, thus failing to account for multiple quit attempts and relapse episodes throughout 
adulthood. We aimed to overcome this limitation by capitalizing on existing genotype 
and longitudinal smoking status data in a long-term prospective cohort: the Nurses’ 
Health Study (NHS). The NHS cohort contained genotype data for 10,054 female former/
current smokers 29-55 years-old at baseline with up to 20 smoking status measures per 
participant between 1976 and 2014. We evaluated the association of smoking status 
(former vs. current) with CHRNA5 SNP rs16969968 genotype using a generalized 
estimated equations approach with a logit link to model the probability of smoking 
cessation over time. From 1976-1998, those with two copies of the minor allele had 10-
20% reduction in the odds of being a former smoker compared to those with zero copies 
of the minor allele (p<0.05); however, this association lacked significance at timepoints 
between 2000-2014 indicating the effect attenuated with time. No association was found 
between one and zero copies of the minor allele. These results were replicated in the 
more recent NHS II cohort. The association between rs16969968 and smoking status 
is consistent with previous studies. For the first time, we observed this association is 
strongest earlier in adulthood. The weakening of the effect in later adulthood could be 
due to the larger contribution of non-genetic factors, such as greater morbidity.

FUNDING: Federal

PS5-13
ELECTRONIC CIGARETTES AS A METHOD OF HARM 
REDUCTION AT THE POPULATION LEVEL

Floe Foxon, Arielle Selya. Sanford Research, Sioux Falls, SD, USA.

Background and Aims: Recent nicotine use trends raise concerns that electronic 
cigarettes (ECs) may be targeting adolescents and acting as a gateway to cigarettes. 
The aims of this study are to examine prevalence trends of exclusive EC use, exclusive 
cigarette use, and dual use (ECs + cigarettes), as well as to determine the ages of 
initiation for each user group, and investigate hypothetical trends in total nicotine 
use and cigarette use in the absence of ECs.Design: Data from the National Youth 
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Tobacco Survey (NYTS) were used to statistically model trends in the prevalence 
ratios for each user group, and their initiation ages. Projections from counterfactual 
models based on data from 1999-2009 (before EC introduction) were compared to 
actual trends based on data from 1999-2018. Rigorous error analyses were applied, 
including Theil proportions.Setting: USA.Participants:Adolescents aged 12-17 years 
who are established exclusive cigarette users (≥100 cigarettes smoked AND ≤100 
days vaped), established exclusive EC users (<100 cigarettes smoked AND >100 days 
vaped), and established dual users (≥100 cigarettes smoked AND >100 days vaped).
Results: Exclusive cigarette use prevalence declined from 1999-2018, while exclusive 
EC use and dual use prevalences increased since their introduction in 2009. The age 
of cigarette initiation began a slight increase after 2014, whereas the higher ages for 
EC and dual use remained approximately constant, and slightly declined, respectively. 
The counterfactual comparison results were consistent with ECs not increasing the 
number of adolescent nicotine users, and in fact diverting adolescents from cigarettes.

FUNDING: Federal

PS5-14
COMBUSTIBLE TOBACCO WARNINGS WORLDWIDE

Kristen L. Jarman, MSPH1, Sarah D. Kowitt, PhD, MPH1, Leah M. Ranney, PhD1, Alli-
son Lazard, PhD1, James Thrasher, PhD2, Adam O. Goldstein, MD, MPH1. 1University 
of North Carolina at Chapel Hill, Chapel Hill, NC, USA, 2University of SC, Columbia, 
SC, USA.

Significance: 118 Countries around the world have adopted prominent pictorial warnings 
for cigarettes, yet no systematic research has evaluated the dominant characteristics 
of the warnings that have been implemented. We have compiled a library of English 
combustible tobacco warnings from around the world to assess what health risks are 
covered, whether warnings include a marker word (ex: WARNING), as well as other 
warning characteristics. Methods: Warnings for combustible tobacco were compiled 
from countries that have English as an official or de facto language and abstracted 
into a database. Warnings were coded for a variety of characteristics, including marker 
word, the bodily system of the health effect mentioned in the warning (if applicable), 
and the inclusion of topics such as cancer, addiction, chemicals, or second-hand 
smoke. Basic descriptive statistics were generated to describe the overall landscape of 
combustible warnings in English worldwide. Results: 273 English language warnings 
were identified from 24 countries around the world. Of the warnings that we identified, 
nearly all (94%) were pictorial, a majority (55%) included marker words in the warning, 
such as ‘WARNING’, ‘Health Authority Warning’, and ‘Surgeon General Warning’, often 
at the beginning of the warning. Warnings often messaged about health effects to the 
circulatory (20%), respiratory (27%), nervous (15%), and reproductive systems (17%), 
while fewer warnings discussed health effects to the endocrine system (<1%), muscular 
system (<1%), and skin (5%). Most often health warnings mentioned general health 
effects (33%) which discussed premature death, mortality, or morbidity. Conclusions: 
While many combustible tobacco warnings in English cover important health effects 
of smoking, some other health effects are not messaged about as frequently. Some 
important health effects of cigars are excluded from specific mention in the warnings, 
such as esophageal, liver, stomach, colon, and pancreatic cancer, as well as aortic 
aneurisms. This work will enable our group to identify gaps in existing warnings to assist 
in developing a set of LCC warnings that may include health effects and strategies not 
currently employed.

FUNDING: Federal

PS5-15
DEVICE TYPES AND FLAVORS USED BY YOUTH ELECTRONIC 
NICOTINE DELIVERY SYSTEM (ENDS) USERS IN THE PATH 
STUDY, 2017-2018

Lisa D. Gardner, PhD, Haijun Xiao, MS, Gabriella M. Anic, PhD. FDA, Calverton, 
MD, USA.

Significance: To date no study has reported US nationally representative estimates 
of youth current electronic nicotine delivery system (ENDS) users by device category 
or their detailed use behaviors. Methods: Using data from Wave 4.5 (2017-2018) of 
the Population Assessment of Tobacco and Health Study, youth (12-17 years) current 
(past 30-day) ENDS users (n = 869) were categorized as closed (non-rechargeable 
devices or rechargeable devices that use cartridges) or open system (rechargeable, 
refillable devices that do not use cartridges) users based on their primary ENDS device. 
Demographics, device characteristics, and use patterns were examined overall and by 
device type. Analyses were weighted to produce nationally representative estimates. 

Results: Among the 6.8% of current ENDS users at Wave 4.5, 57.3% used closed 
systems and 26.7% used open systems. Compared to users of open systems, users of 
closed systems were significantly more likely to report receiving mostly A’s or A’s and B’s 
in school (56.4% vs. 42.0%). Frequency of ENDS use was lower in closed versus open 
system users: 21.8% vs. 28.4% used 20-30 days in the past month. Users of closed 
systems believed their ENDS device contained nicotine more often than users of open 
systems (67.9% vs. 50.5%). Closed system users were also more likely to have a regular 
brand of ENDS (26.5% vs. 13.5%). For flavors used in the past 30 days, closed system 
users were more likely to report tobacco flavored (14.7% vs. 4.1%) and mint / menthol 
(53.3% vs. 25.9%), and less likely to report candy, desserts, or other sweets (37.9% 
vs. 50.8%). Use of ENDS because ‘e-liquid comes in flavors I like’ was less frequently 
endorsed by closed system users (73.1% vs. 79.9%). No significant differences were 
observed between closed and open system users for combusted or non-combusted 
tobacco product use, exclusive ENDS use, current cigarette smoking status, frequency 
of cigarette smoking (<15 days vs. 15+ days per month), and number of cigarettes 
smoked per day. Conclusion: Youth were more likely to use closed system ENDS devices. 
Several differences were observed between groups, particularly with the use of flavors. 
Funding: This project is supported with Federal funds from the National Institute on 
Drug Abuse, National Institutes of Health, and the Center for Tobacco Products, Food 
and Drug Administration, Department of Health and Human Services, under contract 
to Westat (Contract No. HHSN271201100027C).

FUNDING: Federal; Other

PS5-16
UNPACKING THE NON-HISPANIC OTHER CATEGORY: 
DIFFERENCES IN PATTERNS OF TOBACCO PRODUCT USE 
AMONG YOUTH AND ADULTS IN THE UNITED STATES, 2009-2018 

Delvon T. Mattingly, MS, Jana L. Hirschtick, PhD, Nancy L. Fleischer, PhD. University 
of Michigan School of Public Health, Ann Arbor, MI, USA.

Introduction: Studies investigating patterns of tobacco use among racial subgroups often 
aggregate multiracial and racial minorities into the “Other” category due to sample size 
limitations, thereby masking important differences in tobacco product use among these groups. 
Methods: Pooling ten years (2009-2018) of data from the National Survey of 
Drug Use and Health (n=52,424), we estimated population prevalence of menthol 
and non-menthol cigarettes, cigars (big cigars, cigarillos, little cigars), traditional 
pipe, smokeless tobacco (SLT: chew, snuff, dip, and snus), and patterns of single, 
dual, and polytobacco use for youth (12-17) and adults (18+). We considered 
the following non-Hispanic racial subgroups: Asian, American Indian/Alaska 
Native (AI/AN), Native Hawaiian/other Pacific Islander (NH/PI), and multiracial. 
Results: Cigarettes were the most prevalent tobacco product used among youth and 
adults across all races. Menthol cigarette use was more prevalent than non-menthol use 
among NH/PI youth (3.0% vs. 1.7%) and adults (16.8% vs. 6.5%). For each product, 
prevalence was highest among AI/AN followed by NH/PI and multiracial youth and adults. 
AI/AN and multiracial youth had comparable prevalence of cigar use (2.7% vs. 2.6%), 
but SLT use was lower among multiracial youth (1.7%) compared to AI/AN (4.3%) and 
NH/PI (2.7%) youth. Cigar use was highest among multiracial adults (7.5%) while SLT 
use was highest among AI/AN adults (7.0%). Single (9.2%), dual (2.8%), and poly use 
(0.7%) were most prevalent among AI/AN youth followed by multiracial youth (6.3%, 
1.7%, 0.6%, respectively). Similarly, single (35.8%), dual (6.6%), and poly (1.3%) use 
was most prevalent among AI/AN adults followed by multiracial adults (30.3%, 5.8%, 
0.9%, respectively), though NH/PI adults had comparable poly use prevalence (0.8%). 
Conclusions: Evidence of heterogeneity in patterns of tobacco use exist across racial 
subgroups commonly aggregated into the “Other” category in tobacco-related research. 
In order to tailor effective tobacco prevention and cessation interventions, further 
investigation of these populations is needed.

FUNDING: Federal

PS5-17
AWARENESS AND USE OF HEATED TOBACCO PRODUCTS 
AMONG U.S. MIDDLE AND HIGH SCHOOL STUDENTS- NATIONAL 
YOUTH TOBACCO SURVEY, 2019

Teresa Wang, PhD, MD1, Andrea Gentzke2, Yessica Gomez2, Ahmed Jamal2, Linda 
Neff2. 1Office on Smoking and Health, Centers for Disease Control and Prevention, 
Atlanta, GA, USA, 2CDC Office on Smoking and Health, Atlanta, GA, USA.
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Significance: Heated tobacco products (HTPs) represent a diverse class of products 
that heat tobacco leaf to produce an inhaled aerosol that contains nicotine. In July 2018, 
FDA issued substantial equivalence authorization permitting the marketing of two HTPs 
in the United States, and in April 2019, permitted the sale of the HTP brand IQOS in 
the U.S. This study is the first to assess self-reported awareness, ever use, and current 
(past 30-day) use of HTPs among a nationally representative sample of U.S middle 
and high school students. Methods: Data came from the 2019 National Youth Tobacco 
Survey (NYTS), an annual, electronic tablet-administered, cross-sectional survey of U.S. 
public and private school students in grades 6-12. Awareness was assessed by the 
question, “Before today, have you heard of ‘heated tobacco products’?” (yes, no, don’t 
know/not sure). Ever use was assessed by the question, “Have you ever tried a ‘heated 
tobacco product’, even just one time?” (yes, no, don’t know/not sure). Respondents 
who indicated a response other than ‘no’ were asked, “During the past 30 days, on how 
many days did you use a heated tobacco product?”. Weighted prevalence estimates, 
with 95% confidence intervals (CI), of awareness and use were assessed overall and 
by school level. Results: In 2019, 12.8% (95% CI: 11.7-14.0; 3.43 million students) 
reported awareness of HTPs; 22.5% (95% CI: 21.6-23.5; 6.04 million) reported they did 
not know or were not sure. Overall, 2.6% (95% CI: 1.8-3.8; 0.63 million) reported ever 
HTP use, including 3.2% (95% CI: 2.0-5.2) of high school students and 1.8% (95% CI: 
1.4-2.3) of middle school students. Furthermore, 1.6% (95% CI: 1.3-2.0; 0.42 million) 
reported current HTP use, including 1.7% (95% CI: 1.3-2.2) of high school students and 
1.4% (95% CI: 1.1-1.8) of middle school students. Conclusion: In 2019, about 1 in 8 
US students reported awareness of HTPs, about 1 in 40 reported ever use of HTPs, 
and about 1 in 60 reported current use of HTPs. As the tobacco product landscape 
continues to evolve, efforts are warranted to implement evidence-based, population-level 
strategies that address youth use of all tobacco products, including HTPs.

FUNDING: Federal

PS5-18
THE IMPACT OF CALIFORNIA PROPOSITION 56, A TOBACCO TAX 
INCREASE INITIATIVE, ON THE SMOKING BEHAVIOROF LOW, 
MIDDLE, AND HIGH-INCOME CALIFORNIANS ACROSS RACIAL 
AND ETHNIC GROUPS

Courtney Keeler, PhD1, Wendy Max, PhD2, Tingting Yao, PhD3, Yingning Yao3, Hai-Yen 
Sung3. 1university of san francisco, San Francsico, CA, USA, 2University of California 
at San Francico, San Francsico, CA, USA, 3University of California at San Francsico, 
San Francsico, CA, USA.

Significance: As of April 1, 2017, California Proposition 56 (Prop 56) 
increased the excise tax on cigarettes by $2 per pack. This study compares 
the impact  of  Prop 56 on smoking prevalence and intensi ty among 
low, middle, and high-income Californians across racial/ethnic groups. 
Methods: The study sample was comprised of Californians aged 21+, including 
17,562 Hispanics, 32,233 non-Hispanic (NH) Whites, 2,932 NH-Blacks, and 4,071 
NH-Asians, from pooled, cross-sectional 2012-18 California Behavioral Risk Factor 
Surveillance System data. Low-, middle-, and high-income individuals were defined 
as those in the bottom 25th, 25th-75th, and top 75th percentile of income. Two outcomes 
were considered: smoking prevalence and smoking intensity (average number of 
cigarettes smoked per day or CPD). The impact of Prop 56 on smoking prevalence 
and smoking intensity was assessed using a two-part econometric model, which 
was estimated for the total population and separately for each income group. 
Covariates included a dummy variable corresponding to the implementation of Prop 
56 starting April 2017, sociodemographic characteristics, and a time trend variable. 
Results: Pre-implementation, smoking prevalence among the full Hispanic, NH-
White, NH-Black, and NH-Asian study samples was 8.9%, 10.6%, 13.6%, and 
6.8% respectively. Post-implementation, the comparable rates were 8.4%, 10.0%, 
8.3%, and 3.6%, respectively. Both prior to and post implementation of Prop 56, 
smoking intensity was lowest among Hispanics (CPD pre/post:5.7/3.0) and highest 
among the NH-Whites (CPD pre/post:11.5/9.1). While the two-part model analyses 
provided no evidence of a statistically significant change in smoking intensity 
for all adults or for any racial/ethnic group, the results highlighted a significant 
reduction in smoking prevalence among low-income NH Hispanics, low-income 
NH Whites, and the full NH Asian (low, middle and high-income) study samples. 
Conclusions: Our results provide strong evidence that Prop 56 has been successful in 
reducing smoking behaviors in California; however, our findings highlight the nuanced 
impact of Prop 56 across and within racial/ethnic groups stratified by income.

FUNDING: Unfunded; State

PS5-19
THE IMPACT OF PRICE AND TV ADVERTISING OF E-CIGARETTE 
ON SMOKELESS TOBACCO PRODUCTS SALES

Yu Wang1, Zongshuan Duan1, Yoonsang Kim2, Sherry Emery3, Frank Chaloupka2, 
Jidong Huang1. 1School of Public Health, Georgia State University, Atlanta, GA, USA, 
2University of IL at Chicago, Chicago, IL, USA, 3NORC at the University of Chicago, 
Chicago, IL, USA.

SIGNIFICANCE: This study fills a critical gap by examining the substitution between 
e-cigarettes and smokeless tobacco products, an important topic with limited 
research. Specifically, we investigated how e-cigarette price and TV advertising 
affect the demand for smokeless tobacco products, controlling for cigarette price. 
METHODS: Market level retail sales and price data for e-cigarettes, smokeless 
tobacco products, and cigarettes, by year, quarter and store type, were compiled 
from the Nielsen retail scanner database from 2010 to 2017. Contemporaneous 
quarterly Nielsen e-cigarette TV rating data for each market were compiled from 
Kantar Media. Fixed effect models were used to estimate the impact of smokeless 
tobacco prices, e-cigarette price and cigarette price, as well as e-cigarette TV 
advertising, on the demand for chewing loose leaf, moist snuff, and snus, respectively. 
Results: Controlling for cigarette price and the fixed effect of market, year, quarter and 
store type, our results showed that a 10% increase in own price of smokeless tobacco 
product was associated with a reduction in sales by 20% for chewing loose leaf, 15.7% 
for moist snuff, and 21.7% for snus, respectively. In addition, we found that a 10% 
increase in disposable e-cigarette price was associated with a 2.8% increase in sales 
of moist snuff and a 5.3% increase in sales of snus. Contemporaneous e-cigarette TV 
advertising was not statistically associated with the sales of smokeless tobacco products. 
CONCLUSION: The demand for smokeless tobacco products was sensitive 
to their own price changes. Positive association between e-cigarette price and 
smokeless tobacco products sales indicated that e-cigarettes were substitutes for 
smokeless tobacco products. Policies that target at e-cigarettes need to take into 
account the substitution between e-cigarettes and smokeless tobacco products. 
FUNDING: Research reported in this study was supported by the National Cancer 
Institute of the National Institutes of Health under Award Number R01CA194681. The 
content is solely the responsibility of the authors and does not necessarily represent 
the official views of the National Institutes of Health.

FUNDING: Federal

PS5-20
MODELING THE IMPACT OF EVALI ON NIELSEN E-CIGARETTE 
SALES DATA

Megan Diaz, PhD, Jennifer Kreslake, PhD, MPH, Muftau Shinaba, Katie O’Connor, 
Elizabeth Hair, PhD, Barbara Schillo, PhD. Schroeder Institute at Truth Initiative, Wash-
ington, DC, USA.

Significance: In recent months, an outbreak of electronic-cigarette (e-cigarette) or vaping 
product use associated lung injury (EVALI) occurred in the United States. As of December 
4, 2019, 2,291 cases and 48 deaths attributable to EVALI have been documented by 
CDC. On September 6, 2019, CDC released an official statement detailing the initial 
findings of the outbreak investigation which received extensive media coverage. 
This study investigates whether a public health announcement about the nationwide 
EVALI outbreak had an effect on per capita e-cigarette sales in the United States. 
Methods: Using monthly retail scanner sales data from Nielsen from October 
2014 to October 2019, we use an interrupted time-series analysis to model the 
impact of the EVALI announcement made by CDC on the sale of e-cigarettes. To 
determine whether a similar outcome is observed for nationwide announcements 
about e-cigarettes by other entities that do not mention uncertain health effects of 
e-cigarette use, we performed a sensitivity analysis using an announcement by 
Rite Aid that it would cease e-cigarette sales due to concerns about use among 
youth on April 11, 2019. Analysis was conducted in Stata using the program ITSA. 
To control for autocorrelation, Newey-West robust standard errors were used. 
Results: CDC’s September 6, 2019 official statement is associated with an initial 
statistically significant increase of 0.44 cents per capita (p=0.013) and a sustained 
statistically significant decrease of 0.36 cents (p<0.001). The Rite Aid announcement 
is associated with an immediate statistically significant increase of 0.46 cents per 
capita (p=0.028), but not a sustained effect over time (0.004 cents per capita, p=0.815). 
Conclusion: Initial results show a statistically significant sustained decrease in per 
capita e-cigarette sales after CDC’s official statement regarding the EVALI outbreak. 
Health communication efforts to raise and sustain public awareness about the uncertain 
health impacts of e-cigarette use have the potential to impact behavior. These results 
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indicate that messages by official sources to inform the public about acute and emerging 
health effects of e-cigarettes may discourage e-cigarette sales.

FUNDING: Other

PS5-21
AEROSOL CHEMICAL COMPOSITION DURING DRY PUFF 
CONDITIONS WITH ENDS

Jonathan Thornburg1, James Carlson1, Nalyn Sripanichgnon1, Karmann Mills1, Gene 
Gillman2. 1RTI International, RTP, NC, USA, 2Enthalpy Analytical, RTP, NC, USA.

Significance. This recent research obtained a preliminary understanding of how a dry 
puff influences the quantity and types of HPHCs produced. Methods. The experimental 
design evaluated the influence of 3 atomizer types (2 quad coils, 1 mesh), 3 liquid 
PG:VG ratios with 16 mg/mL nicotine (35:65, 50:50, 65:35), and 4 powers (20, 50, 100, 
150W). Each combination was tested in triplicate. Primary aerosol and VOC constituents 
collected on a Cambridge Filter Pad backed by a sorbent tube were quantified by GC-
MS. Carbonyls collected on a separate DNPH impinger were quantified by HPLC. A 
pre-study found that the wicking system for each of the three atomizers supplied e-liquid 
at a rate that prevented dry puff. Therefore, a specific procedure to saturate the wick 
without liquid in the reservoir was developed to generate a dry puff. Results. This study 
suggests significant quantities of HPHCs are produced during dry puff. Dry puff conditions 
produced less aerosol mass (0.8 to 96 mg) than a saturated puff (2 to 115 mg). The 
primary constituents, VOCs, and carbonyls generation during dry puff exhibited distinct 
trends between the three classes of analytes. However, in all cases the mass per dry 
puff of all analytes increased as power increased. The primary constituents and VOCs 
consistently had liquid, atomizer, power, and power-atomizer interaction as significant 
effects. However, more primary constituent was produced per dry puff by the quad coil 
atomizers than by the mesh coil whereas more VOCs were produced by the mesh coil. 
Higher mass for all VOCs was produced from the high PG content liquids. This finding 
suggests that the thermal decomposition of PG may drive VOC formation. Carbonyl 
generation was influenced by atomizer, power, and the power-atomizer interaction but 
not by the PG:VG ratio. The mesh coil produced more formaldehyde, acetaldehyde, 
and acrolein than the two quad coil atomizers. Crotonaldehyde and pentanedione 
had a significant power-liquid interaction that was not evident in the other carbonyls. 
This interaction appears to result from the combination of high PG content liquids at 
lower power producing more of these compounds than the lower PG content liquids 
at higher powers.

FUNDING: Federal

PS5-22
RESPIRATORY SYMPTOMS REPORTED AMONG YOUNG ADULTS 
WHO VAPE

Afton Kechter, Adam Leventhal, Sara Schiff, Kelsey Simpson, Jessica Braymiller, Rob 
McConnell, Jessica Barrington-Trimis. University of Southern California, Los Angeles, 
CA, USA.

Significance: There is growing interest in respiratory symptoms related to vaping 
following the vaping-related lung injury epidemic. However, limited qualitative 
assessments of those not in severe crisis have been conducted. The objective of the 
current study was to investigate subjective reports of any respiratory health symptoms 
- and perceived factors influencing symptoms - among young adults who vape. 
Methods: Participants (N=35) were 18-25 years of age who self-reported as currently vaping 
nicotine at least once per week. One-on-one, in-depth, semi-structured qualitative interviews 
were conducted using an open-ended interview guide designed to elicit respondents’ 
subjective vaping experiences and related respiratory health. Sociodemographic 
and substance use data were collected via questionnaire following interviews. 
Results: The majority of participants reported adverse respiratory health symptoms from 
vaping. The most common symptoms reported were phlegm, mucus, congestion, nasal 
inflammation, or pain in the lungs since beginning vaping. Participants ascribed factors that 
were likely contributing to their adverse respiratory symptoms experienced since vaping, 
including history of asthma or other breathing problems. Some participants reported 
noticing that vaping more frequently seemed to be related to greater adverse respiratory 
health symptoms. Additionally, participants reported a significant decline in physical 
abilities due to vaping. Participants also reported that different characteristics of vaping 
products impacted their respiratory symptoms. JUUL was mentioned by a number of 
participants and described to produce more phlegm and cough compared to other devices. 
Conclusions: This study suggests that young adults who vape experience a variety of 
respiratory symptoms that they ascribe to their vaping. Longitudinal research is needed 

to determine whether symptoms reported in this study may represent a less severe 
manifestation of the vaping-related lung injury.

FUNDING: Federal; Academic Institution

PS5-23
A BEHAVIORAL ECONOMIC ANALYSIS OF POTENTIAL BLACK-
MARKET AND ELECTRONIC CIGARETTE SALES IN A REDUCED 
NICOTINE REGULATORY MARKET 

Sean B. Dolan, Ph.D., Melissa K. Bradley, Matthew W. Johnson, Ph.D. Johns Hopkins 
School of Medicine, Baltimore, MD, USA.

Background: Reduction of cigarette nicotine content has the potential to promote 
smoking cessation, but may result in the emergence of a black market for full-nicotine 
cigarettes. Behavioral economics can be used to assess anticipated purchasing 
patterns within such a market to better inform implementation of reduced-nicotine 
policy. Methods: Adult cigarette smokers (n=590) were recruited online to complete a 
series of hypothetical purchasing tasks for their usual brand of cigarettes, “black market” 
full-nicotine cigarettes, legal reduced-nicotine cigarettes, and e-cigarettes. Participants 
provided information about tobacco-use patterns, completed the Fagerström Test for 
Cigarette Dependence (FTCD), and were asked whether they would be willing to 
purchase illicit, full-nicotine cigarettes. Results: Demand intensity (consumption at 
lowest price) was greatest for reduced-nicotine cigarettes and lowest for black market 
cigarettes. No difference in demand elasticity (price-sensitivity) was detected across 
cigarettes. When reduced-nicotine cigarettes were available at varied prices and other 
products available at a fixed price, consumption of reduced-nicotine cigarettes decreased 
and there was greater consumption of e-cigarettes relative to black market cigarettes. 
FTCD scores were positively correlated with demand intensity across cigarette types. 
Forty-five percent of participants indicated a willingness to purchase black market 
cigarettes. Demand elasticity was significantly lower and FTCD scores were significantly 
higher in participants willing to purchase black market cigarettes. Conclusions: These 
data suggest that reduced-nicotine cigarettes may promote compensatory smoking 
and black market cigarettes may substitute for reduced-nicotine content cigarettes, 
especially in heavily-dependent smokers. Given the greater purchasing of e-cigarettes 
relative to black market cigarettes, smokers may be more willing to use e-cigarettes 
over illicit, full-nicotine cigarettes in a reduced-nicotine market. Nicotine-reduction policy 
should include careful consideration of e-cigarette regulation to potentially mitigate the 
emergence of a full-nicotine cigarette black market.

FUNDING: Federal

PS5-24
AGE OF INITIATION OF TRADITIONAL CIGARS, FILTERED 
CIGARS AND/OR CIGARILLOS AMONG YOUTH IN THE UNITED 
STATES 2013-2016

Baojiang Chen, PhD1, Kymberle Sterling2, Meagan Bluestein1, Melissa Harrell1, Cheryl 
Perry1, Adriana Perez1. 1University of Texas Health Science Center at Houston, Austin, 
TX, USA, 2University of TX School of Public Health, Dallas, TX, USA.

Significance: Early age of initiation of tobacco products is associated with sustained 
tobacco use and lower rates of smoking cessation. Although much is known about age 
of initiation of cigarette use, much less is known about age of initiation of cigar products 
among youth given the changing landscape of the tobacco product marketplace. 
Methods: Survival analysis of the Population Assessment of Tobacco and Health (PATH) 
youth annual dataset (ages 12-17; n= 16,363; N= 30,571,813) from 2013 to 2016 was 
conducted. Among never cigar users at wave 1, the age of initiation of any cigars (i.e. 
traditional, filtered and/or cigarillo) was prospectively estimated using the participant’s 
age and the dates between surveys within one week of precision. An interval censoring 
method was implemented to estimate the probability of cigar initiation overall. Differences 
in the age of initiation by sex, race and ethnicity were estimated using the generalized 
log-rank test. All analyses incorporated sampling weights, replicate weights and the 
PATH complex survey design. Results: Among never users at baseline, 9.2% initiated 
cigar use during the 2013-2016 period (N=2,823,356); 1.6% initiated cigar use at 15 
years, 3.3% initiated at 16 years, 6.3% initiated at 17 years, 21.1% initiated at 18 years, 
28.6% initiated at 19 years, 31.0% initiated at 20 years, and 34.2% initiated by age 21. 
There was a statistically significant difference of the age of initiation of cigars by sex: 
6% of boys initiated cigar use by age 16.1 while 6% of the girls initiated by age 17.0 
(p-value < 0.0001). There was a statistically significant difference in age of initiation of 
cigars between Hispanics and Non-Hispanics: 6% of Hispanics initiated cigar smoking 
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by age 17.0 while 6% of the Non-Hispanic initiated by age 16.2 (p-value < 0.0001). 
Conclusion: Cigar use prevention interventions should target young people, before 
the age of 17 years old. Regulatory policies that reduce appeal of cigars should be 
implemented to curb cigar use initiation among youth. Communication campaigns that 
are tailored to youth who are at risk of cigar use initiation are also needed to prevention 
product use initiation.

FUNDING: Federal

PS5-25
EFFECTS OF FLAVORED CIGARETTE PACKAGING ON YOUNG 
ADULT PERCEPTIONS OF RELATIVE HARM, APPEAL, AND 
INTENTION TO TRY IN THE PHILIPPINES

Jennifer Brown, MPH1, Meng Zhu, PhD2, Meghan Moran, PhD1, Connie Hoe, PhD1, 
Joanna Cohen, PhD1. 1Johns Hopkins Bloomberg School of Public Health, Baltimore, 
MD, USA, 2Johns Hopkins Carey Business School, Baltimore, MD, USA.

SIGNIFICANCE: Flavor capsule cigarettes are the fastest growing product in the 
combustible cigarette market worldwide. The Philippines has a large menthol market 
share (22%) which includes flavor capsule cigarettes. The limited research done finds 
that youth and young adults perceive flavor capsule cigarettes as attractive and less 
harmful than other cigarettes. Our primary objective was to examine the effect of 
cigarette package design, varying by flavor and capsule inclusion, on young adult (18 
– 24 years) Filipino consumer perceptions of relative harm, appeal, and intention to try. 
METHODS: Participants (N=275) were recruited to participate in a between-subjects 
experimental survey via household recruitment in Metro Manila in 2019. Participants 
were randomly assigned to view one of five cigarette pack images, classified as: 1) Non-
flavored, no capsule; 2) Menthol, no capsule; 3) Menthol (“Ice burst”) capsule; 4) “Purple 
breeze”, no capsule; and 5) “Purple breeze, capsule” and answered questions regarding 
their beliefs. Analyses, including chi-square tests and logistic regression, were conducted. 
RESULTS: Directly comparing conditions, a greater proportion of participants who viewed 
the “purple breeze” capsule pack perceived the pack as less harmful (27.7%) compared 
to those who viewed the menthol, no capsule pack (6.12%) (p=0.005). Compared to the 
control condition (non-flavored, no capsule), the menthol (“Ice burst”) capsule condition 
and the “Purple breeze” capsule condition were associated with attractiveness with greater 
odds of participants perceiving the pack as attractive (OR=2.60, 95% CI 1.24 – 5.46; 
OR=2.16, 95% CI 1.00 – 4.66). Compared to the control condition, the “Purple breeze” 
capsule condition was also associated with intention to try with marginally significant 
greater odds of participants intending to try the pack (OR=2.13, 95% CI 0.97 - 4.66). 
CONCLUSION: Concept flavors like “Purple breeze” and “Ice burst” and flavor capsules 
contribute to misperceptions of harm and are attractive to young adult Filipinos. Our 
findings demonstrate the impact of packaging design and its influence on consumer 
perceptions and highlight the need for plain packaging and restrictions on flavors in 
the Philippines.

FUNDING: Nonprofit grant funding entity

PS5-26
PERCEPTIONS OF NICOTINE IN CURRENT AND FORMER 
TOBACCO AND TOBACCO HARM REDUCTION PRODUCT USERS 
FROM SEVEN COUNTRIES

Sarah Rajkumar, MSc, PhD1, Nada Adibah2, Michael Paskow2, Brian Erkkila2. 1Foun-
dation for a Smoke-Free World, New York, NY, USA, 2Foundation for a Smoke-Free 
World, Washington, DC, USA.

Significance: Tobacco harm reduction (THR) products such as e-cigarettes, Heat-not-
Burn products, or snus were developed to provide adult consumers nicotine without 
the damaging health effects of combustible tobacco. However, the extent to which 
consumers can separate the harms of smoke from nicotine remains unclear. Methods: 
A quantitative survey was administered online in Norway (NO), Japan (JP), the United 
Kingdom (UK), and the United States (US), while face-to-face computer aided interviews 
(CAPI) were conducted with randomly selected samples in India (IN), Greece (GR) and 
South Africa (SA). Participants were between 18 and 69 years of age and either current 
users of tobacco and THR products or previous users who quit within the past five years. 
Questions assessed opinions of nicotine’s harmfulness and addictiveness. Nicotine 
and other substances were also independently rated for harmfulness on a scale of 1 
to 10 and scores were compared. Results: A total of 54,341 participants (NO: 1700, 
JP: 2227, UK: 2250, US: 2309, IN: 41673, GR: 1815, SA: 2367) were sampled with 
the percentage of women participants ranging from 14.8% (IN) to 53.8% (UK). Varying 

proportions of current consumers (65.8% [IN] to 90.8% [SA] thought that nicotine is 
addictive. In three countries a higher percentage believed it is harmful (IN, JP, SA). 
Current consumers who agreed with the statement that nicotine is the primary cause 
of cancer ranged from 44.2% (UK) to 77.3% (SA). Quitters tended to rate harmfulness 
and addictiveness similarly. In six countries nicotine was rated nearly as harmful as 
tobacco and alcohol, while other substances such as sugar, salt or caffeine, were usually 
rated as less harmful. Conclusions: Substances such as sugar, salt and caffeine are 
generally regarded as less harmful than nicotine despite limited clinical evidence of 
harms from nicotine in isolation. A large proportion of consumers across all surveyed 
countries view nicotine and tobacco as equivalents. Clearer communication on the 
addictive and harmful properties of both is needed to help consumers make informed 
decisions about products across the continuum of risk.

FUNDING: Nonprofit grant funding entity

PS5-27
ARE YOUNGER COHORTS OF ADOLESCENTS AT HIGHER RISK 
FOR THE ONSET OF AND PROGRESSION IN ENDS USE? 

Melissa B. Harrell, PhD, Baojiang Chen, Stephanie L. Clendennen, Aslesha Sumbe, 
Shazia Rangwala, Anna Wilkinson. UT Health SPH, Austin, TX, USA.

Significance. Few studies have investigated developmental trajectories of ENDS use 
among youth. It is possible that these trajectories differ between cohorts of adolescents, 
given the rapid growth in the ENDS marketplace and recent acceleration in ENDS 
use by youth. Methods. Data are from the Texas Adolescent Tobacco and Marketing 
Surveillance Study. In 2014, 3 population-based cohorts of youth in the 6th (n=1,122; 
N=148,465), 8th (n=1,322; N=160,080), and 10th grades (n=1,463; N=152,524) in major 
metropolitan areas of Texas were established. Students participated in up to 9 surveys, 
every 6 months, for 5 years of follow-up through 2019. Retention ranged from 64-84%, 
across surveys. Generalized estimating equations (GEE’s) were used to describe an 
average developmental trajectory in ENDS use with age, by cohort. Susceptibility to 
use, ever use, and past 30-day use were considered in separate models to indicate 
stages in the onset and progression of ENDS use. Quasi-likelihood-under-independence-
model-criterion (QIC) was used to evaluate differences in trajectories, by indicator and 
cohort. Results. Secular trends in susceptibility to ENDS use (QIC=21695.2) and ever 
ENDS use (QIC=22469.5) were observed among these Texas adolescents, but not 
for past 30-day use (QIC=1768.2). That is, there were significant differences between 
cohorts in the onset, but not necessarily progression, of ENDS use, as defined by 
these indicators. By age 15, susceptibility to use was continuing to increase rapidly 
within the 6th grade cohort, while at the same age it had stabilized and was decreasing 
within the 8th and 10th grade cohorts, respectively. Ever use accelerated more quickly 
with age in the 6th grade cohort, than it did in the 8th or 10th grade cohorts. Ever use 
also accelerated more quickly with age in the 8th grade cohort, compared with the 10th 
grade cohort. Past 30-day use, however, increased with age for all three cohorts at the 
same rate. Conclusion. Younger cohorts of adolescents may be at higher risk for the 
onset of ENDS use, as compared with older cohorts, warranting additional investigation 
nationwide. Progression in use (ie., any increase in past 30-day use with age), may not 
follow the same secular trend.

FUNDING: Federal

PS5-28
DEMAND AND SUBSTITUTABILITY OF TOBACCO PRODUCTS 
AMONG MENTHOL SMOKERS IN SIMULATED FLAVOR BANS

Amanda Quisenberry, Lovina John, Samantha Hidalgo, Bridget Hyland, Akshika Shar-
ma, Richard O’Connor. Roswell Park Comprehensive Cancer Center, Buffalo, NY, USA.

The addition of flavor to tobacco products increases the appeal and abuse liability of 
the product. Regulations that remove characterizing flavors in tobacco products may 
benefit public health by leading to cessation or use of an alternative potentially less 
harmful product, called product substitution. Determining the level of substitutability of 
both flavored and tobacco flavored e-cigarettes when menthol cigarettes are available 
and unavailable will help determine if a flavor ban (of either menthol cigarettes and/
or flavored e-cigarettes) will lead to cessation and/or harm reduction among current 
smokers. The current study evaluated flavored and unflavored tobacco product 
abuse liability and measures of visual attention in a 2 (menthol cigarette availability) 
X 2 (e-cigarette flavor availability) within-subjects laboratory experiment using the 
Experimental Tobacco Marketplace with simultaneous eye-tracking measurements of 
visual attention. Adult menthol smokers (n=27) purchased tobacco products across 
various cigarette prices when presented with nicotine replacement therapy, smokeless 
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tobacco, and only: 1)menthol cigarettes and five flavored JUULs, 2)menthol cigarettes 
and tobacco-flavored JUUL, 3)non-menthol cigarettes and five flavored JUULs, and 
4)non-menthol cigarettes and tobacco-flavored JUUL. Non-linear regression results 
show that demand intensity and elasticity are not statistically significantly different 
between flavor availability conditions with the current sample, however trends are in 
the expected direction. Demand intensity is greater in the menthol available conditions 
(Q0=818.5;828.6) compared to the non-menthol available conditions (Q0=321.4;338.6). 
Demand was less elastic in the menthol available conditions (α=.00057;.00055) than in 
the non-menthol available conditions (α=.0016; 0016). Substitution profiles varied by 
condition. Menthol JUUL was a substitute when available in the marketplace (conditions 
1 and 2). Tobacco-flavored JUUL was a substitute only when menthol cigarettes and 
other JUUL flavors were unavailable. Qualitative eye-tracking results demonstrate a great 
amount of attention paid to price of cigarettes and to other products at a lesser extent. 
Dwell time on the alternative products is consistent with the substitutability profiles and 
is increased when menthol cigarettes are unavailable. Demand intensity and elasticity 
for cigarettes is greater for own brand flavor and the strength of product substitution is 
dependent upon cigarette flavor availability.

FUNDING: Federal

PS5-29
THE REAL COST MEDIA CAMPAIGN: TARGETING YOUTH WITH 
MESSAGES ON VAPING RISKS

Janine Delahanty, PhD1, Alexandria “Lexi” Smith, MSPH1, Jennifer C. Duke, PhD2, 
Anna MacMonegle, MA2, Leah Siegel-Reamer, MPH2, Jessica Speer, BA2, Tesfa Alex-
ander, PhD1. 1Center for Tobacco Products, U.S. Food and Drug Administration, Silver 
Spring, MD, USA, 2RTI International, Research Triangle Park, NC, USA.

INTRODUCTION. In October 2017, a new phase of FDA’s Center for Tobacco Products 
The Real Cost campaign launched, designed to discourage vaping among youth who 
have never tried vaping products but may be susceptible and to discourage further use 
among ever users. There has been no published research to date on U.S. youth media 
campaigns focused on vaping. OBJECTIVE.  To examine youths’ awareness of 
and react ions to the f i rst  onl ine vaping advert isement for The Real Cost . 
METHODS. We examined descriptive data using a nationally representative longitudinal 
sample of U.S. youth ages 11 to 16 via an in-home and online survey conducted by 
RTI International as part of The Real Cost evaluation. Data include 3,340 youth who 
completed a baseline survey from June to October 2018 and a follow-up survey from 
April to July 2019. Survey respondents viewed the online-only video ad “Rehacked” and 
asked their frequency of exposure to the ad in the past 3 months; response options were 
“never,” “rarely,” “sometimes,” “often,” or “very often.” Respondents were then asked 
whether they agreed with six statements on a 5-point Likert-type response scale from 
1 (strongly disagree) to 5 (strongly agree): This ad… (1) was worth remembering, (2) 
grabbed my attention, (3) was powerful, (4) was informative, (5) was meaningful, and 
(6) was convincing. A scale was created by summing the items and dividing by six. 
RESULTS. After 16 months of online-only media placement, 73% of youth 
reported seeing the ad. The highest levels of awareness were attained 
among susceptible never users of vapes (77%) and ever users (77%). Most 
youth consider The Real Cost vape advertisement to be effective, based on 
assessments of ad perceived effectiveness (mean = 3.8 on a scale from 1.0 to 5.0). 
CONCLUSIONS. High levels of awareness and positive ad reactions are requisite 
proximal indicators for media campaigns to influence health behaviors. Additional 
research is being conducted to assess whether potential shifts in population-level 
knowledge and risk perceptions may be attributable to this campaign. These data will 
inform ongoing message and media strategies for The Real Cost and other U.S. youth 
campaigns focused on vaping.

FUNDING: Federal

PS5-30
USING “INOCULATION” TO COMBAT MISBELIEFS FROM 
MISLEADING CIGARETTE ADVERTISING

Stefanie K. Gratale, MPA, Joseph N. Cappella, PhD. University of Pennsylvania, Phil-
adelphia, PA, USA.

Significance: Research shows misleading Natural American Spirit (NAS) marketing 
prompts misbeliefs empirically linked to product use (e.g., Byron et al., 2016; Epperson 
et al., 2017). Once such misbeliefs are formed, they are difficult to correct (e.g., 
Lewandowsky et al., 2012). In this study, we assessed whether corrective messages 

designed with inoculation principles (forewarning and refutation of anticipated arguments; 
McGuire, 1961) can thwart misbeliefs and ensuing intentions that follow NAS ad exposure. 
Method: 1541 current/former smokers saw NAS ad content and completed measures 
of misbeliefs about safety, healthy composition and reduced addictiveness of NAS and 
intentions to use. Participants either saw ads only (misbelief control), an inoculation 
forewarning of misleading ads without directly refuting misbeliefs (forewarning-only) 
or an inoculation with forewarning and refutation. Inoculations with refutation refuted 
exact arguments in the ads and misbeliefs (specific inoculation) or instead addressed 
broad categories of misbeliefs rather than individual arguments (generic inoculation). 
Results: One-way ANOVA (Bonferroni correction) indicated all inoculations reduced 
misbeliefs relative to control. Planned contrasts showed generic and specific inoculations 
performed similarly, outperforming forewarning-only in reducing misbeliefs and 
lowering current smokers’ intentions. Mediation analysis (Hayes, 2009) tested whether 
inoculations may lower intentions by reducing misbeliefs; results supported this path, 
with indirect effects accounting for nearly the full total effect (no significant direct effect). 
Conclusion: This study indicates success of inoculative interventions to combat 
misbeliefs invited by NAS ads. Importantly, generic inoculations addressing key thematic 
areas of misbeliefs successfully reduce them, so it should not be necessary to match 
arguments from ads. As NAS marketing techniques evolve, it is difficult to anticipate/
refute exact ad wording and misbeliefs, making generic inoculations both feasible and 
effective. The interventions tested here can be used to advance public health efforts 
addressing misbeliefs arising from NAS marketing.

FUNDING: Federal

PS5-31
DO MODIFIED RISK TOBACCO PRODUCT CLAIMS PROMOTE 
HALO EFFECTS? 

Andrew B. Seidenberg, Marcella H. Boynton, Paschal Sheeran, Allison J. Lazard, Kurt 
M. Ribisl. University of North Carolina, Chapel Hill, NC, USA.

Background: Tobacco products in the US may be marketed with modified risk tobacco 
product (MRTP) claims if authorized by FDA. One concern for FDA is whether MRTP 
claims will generate halo effects, such that consumers infer health benefits beyond what 
is stated in the claim. We conducted an online experiment to evaluate whether MRTP 
claims promote halo effects. Methods: This study was part of a larger study on consumer 
responses to MRTP claims. Participants were a convenience sample of US adults who 
were current cigarette smokers (n=3,161). Participants viewed one of 12 MRTP claims 
describing risk or exposure benefits of completely switching from cigarettes to IQOS, 
or one of 3 control messages, assigned at random. Half the claims described specific 
risk (e.g., lung cancer) and exposure (e.g., CO) reductions. The online survey assessed 
beliefs about specific risk and exposure benefits of switching to IQOS. Results: Claims 
of reduced lung cancer risk led to lower lung cancer risk beliefs (target effect: d=0.40), 
but also lower emphysema risk beliefs (halo effect: d=0.23) and lower CO exposure 
beliefs (halo effect: d=0.20), compared to control. A reduced CO exposure claim led to 
lower CO exposure beliefs (target effect: d=0.52), and lower risk of lung cancer (halo 
effect: d=0.17), emphysema (halo effect: d=0.20), and cardiovascular disease beliefs 
(halo effect: d=0.20), compared to control. Claims of reduced exposure to arsenic led 
to lower arsenic exposure beliefs (target effect: d=0.36), as well as lower cardiovascular 
disease beliefs (halo effect: d=0.18), compared to control. In contrast, claims describing 
reduced risk of emphysema and cardiovascular disease produced no halo effects. 
Conclusions: Several MRTP claims produced halo effects, which were on average half 
the size of the target effects. Further research is needed to understand the implications 
of haloed beliefs on product use behaviors.

FUNDING: Federal

PS5-32
EFFECT OF SPONSORSHIP DISCLOSURES ON YOUNG ADULTS’ 
PERCEPTIONS OF E-CIGARETTE INFLUENCER POSTS ON 
INSTAGRAM

Erin A. Vogel1, Jamie Guillory2, Pamela M. Ling3. 1Stanford University, Stanford, CA, 
USA, 2Prime Affect Research, Dublin, Ireland, 3University of California, San Francisco, 
San Francisco, CA, USA.

Significance: Popular social media “influencers” are often paid to promote e-cigarette 
products. Influencers do not always disclose their paid sponsorship, which may affect 
how viewers process the persuasive message. Little is known about how sponsorship 
disclosures on Instagram affect young adults’ perceptions of e-cigarette influencer posts. 
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Methods: Young adults age 18-29 (N=917) who had vaped at least once and used 
Instagram at least weekly were recruited through Qualtrics survey panels for an online 
experimental study. Participants were randomly assigned to one of three conditions: 
clear, ambiguous, or no sponsorship disclosure hashtag. Participants viewed a set of 4 
Instagram posts featuring a fictitious e-cigarette brand and the test condition disclosure 
hashtags. After each post, participants reported hashtag recognition, ad recognition, 
ad skepticism, perceptions of the influencer, and intent to interact with the post. After 
viewing all posts, participants reported attitudes toward the brand, intentions to use the 
brand’s products, and intentions to vape. Results: Viewing Instagram posts with clear 
sponsorship disclosures resulted in greater perceptions of the posts as advertisements 
(p<.001), lower ad trust (p=.032), and somewhat greater intentions to vape (p=.046). 
Participants who viewed clear disclosures and recognized the hashtags had greater 
ad recognition, lower ad trust, less positive perceptions of the influencers, and lower 
intentions to interact with the posts, compared to those who did not recognize the clear 
disclosure hashtags (p-values <.029). However, disclosures did not affect perceptions of 
the brand or intentions to use the brand. Conclusions: Clear disclosures of sponsorship 
on e-cigarette Instagram posts increased perceptions of the posts as advertisements, 
but did not affect perceptions of the brand or intent to use the brand. Disclosures may 
be necessary but insufficient to offset effects of social media marketing on tobacco use.

FUNDING: Federal; State

PS5-33
WEB-BASED RESOURCES FOR TOBACCO PREVENTION AND 
CONTROL MEDIA CONTENT: A REVIEW OF ONLINE TOOLS FOR 
RESEARCHERS AND PRACTITIONERS 

Seth M. Noar, Alex Kresovich, Emily Gvino, Hannah Prentice-Dunn, Kurt Ribisl. Uni-
versity of North Carolina at Chapel Hill, Chapel Hill, NC, USA.

Background. Web-based resources for tobacco prevention and control provide valuable 
tools for researchers and practitioners. The current study sought to identify existing 
websites that archive prevention and cessation media content and characterize the 
content of those sites. Methods. We used a comprehensive search strategy to identify 
web-based resources. We 1) conducted systematic web searches using a series of 
relevant keywords; 2) examined all websites and links that came up in our initial web 
searches, and 3) posted queries on tobacco control listservs asking for relevant sites. 
Websites were included if: 1) the content was focused on tobacco; 2) the primary purpose 
of the site was to archive anti- or pro-tobacco media or communication content; and 
3) the website was designed for researchers or practitioners. Results. Of the 55 sites 
we identified, N=13 met criteria. The websites mostly contained anti-tobacco media 
content (85%), although 15% contained pro-tobacco content. The majority focused on 
multiple tobacco products (69%), while 31% focused on cigarettes. The media content 
most commonly contained on sites was print ads (77%), video ads (46%), and warning 
labels (38%). Almost all sites had media content coded with descriptive tags (92%), and 
most contained a search function (85%). While most sites provided media content free 
with no restrictions (85%), 15% contained paid or restricted content. Other materials 
included on sites were research reports (69%), fact sheets (62%), news feeds (62%), 
toolkits (38%), and advocacy information (38%). Conclusions. This study provides a 
systematic search and summary of web-based tobacco prevention and control resources 
that archive communication and media content. These sites can assist researchers 
and practitioners in their prevention and cessation efforts. Despite the recent rise in 
vaping among youth as well as lung injuries and deaths, we found no sites dedicated 
to helping communities and tobacco control practitioners address vaping. This study 
lays the groundwork for a new online vaping prevention resource targeting youth that 
will archive existing content and summarize evidence-based intervention strategies.

FUNDING: Academic Institution

PS5-35
EFFECT OF MENTHOL CIGARETTE SMOKING ON USE OF 
FLAVORED NICOTINE SALT POD SYSTEMS AND SWITCHING 
BEHAVIOR

Nicholas Goldenson, PhD, Shivaani Prakash, PhD, Gem Lee, PhD, Joshua Vose, MD, 
MBA, Erik Augustson, PhD, MPH. JUUL Labs, Inc., San Francisco, CA, USA.

OBJECTIVES: This study examined if: (1) adult smokers who use nicotine salt pod 
system (NSPS, JUUL Labs, Inc.) and smoke menthol cigarettes differ from those 
who smoke nonmenthol cigarettes; (2) smoking menthol (vs. nonmenthol) cigarettes 
is prospectively associated with past 30-day smoking abstinence (“switching”) at 6 

months; and (3) use of NSPS in non-tobacco (vs. tobacco flavors) moderates this 
association. METHODS: Adult smokers who recently purchased a NSPS (N=7,352) 
completed baseline, 30, and 180-day assessments. Participants reported whether 
they smoked menthol cigarettes at baseline, the primary NSPS flavor used most often 
in past 30-days at 30-day assessment (tobacco; mint/menthol; non-tobacco/mint/
menthol [NTM]), and if they had smoked in the past 30-days at 180-day assessment 
(yes/no). Differences in demographic/smoking characteristics by menthol smoking 
were assessed; logistic regression models assessed associations between menthol 
smoking and likelihood of switching at 180 days. RESULTS: Participants who smoked 
menthol (vs. nonmenthol) cigarettes were more likely to be younger (Mean age=30.1 
vs. 33.2 years), female (51.6% vs. 42.7%), non-white (20.2% vs. 13.8%), use mint/
menthol-flavored NSPS (46.0% vs. 17.3%), smoke fewer days per month (16.78 vs. 
17.81) and fewer cigarettes/day (6.57 vs. 7.77; ps<0.001). Smoking menthol cigarettes 
at baseline was associated with greater unadjusted odds of switching at the 180-day 
follow-up (OR[95%CI]=1.19[1.09, 1.31]). After adjustment for covariates, this association 
was no longer significant (aOR[95%CI]=1.03[0.92, 1.15]). Use of NSPS in NTM (vs. 
tobacco) flavors was associated with increased switching among nonmenthol smokers 
(aOR[95%CI]=1.22[1.03, 1.45]) but not menthol smokers (aOR[95%CI]=0.99[0.71, 
1.37]). CONCLUSIONS: Adult NSPS users who smoked menthol cigarettes significantly 
differed from nonmenthol smokers in their sociodemographic/smoking characteristics. 
After controlling for these differences, smoking menthol cigarettes was not associated 
with higher switching rates at 6 months. Use of NTM-flavored NSPS was associated 
with switching for nonmenthol smokers, suggesting that non-tobacco flavors may be 
important for this group.

PS5-36
SECONDHAND CIGARETTE SMOKE EXPOSURE IN RELATION TO 
MORTALITY IN THE UNITED STATES - THE NATIONAL HEALTH 
INTERVIEW SURVEYS

Maki Inoue-Choi, Ph.D., M.S.1, Kelvin Choi, Ph.D., M.P.H.2, Timothy S. McNeel3, Neal 
D. Freedman, Ph.D., M.P.H.1. 1National Cancer Institute, National Institutes of Health, 
Bethesda, MD, USA, 2National Institute on Minority Health and Health Disparities, Na-
tional Institutes of Health, Bethesda, MD, USA, 3Information Management Services, 
Inc., Calverton, MD, USA.

Significance: Secondhand smoke (SHS) exposure is known to cause lung cancer 
and coronary heart disease. Yet, with reductions in smoking prevalence and per capita 
cigarette consumption, and the introduction of smoke-free policies, it is important to 
evaluate associations between SHS exposure and disease in contemporary data. 
Methods: We harmonized the 1991, 1992, 1993, 1994, 1998, 2000, 2005, and 
2010 National Health Interview Survey-Linked Mortality Files, leveraging nationally 
representative smoking data, large sample size, and follow-up for mortality. SHS at 
home was assessed among 110,945 never smokers aged 18-84 years. The number of 
smokers at home was also assessed. All-cause and cause-specific mortality through 
2015 were identified via the National Death Index linkage. Hazard ratios (HRs) and 95% 
confidence intervals (CIs) were estimated using Cox proportional hazards regression 
using age as the underlying metric, stratified by birth cohorts, and adjusted for sex, 
race/ethnicity, education, household income, and appropriate survey weights. Results: 
Relative to no SHS at home, everyday exposure was associated with 1.33 times higher 
all-cause mortality (95% CI=1.23-1.45). All-cause mortality risk among those with 
someday exposure was also elevated (HR=1.06, 95%=0.96-1.18) but did not reach the 
statistical significance. Mortality risks for everyday SHS were increased for heart disease 
(HR=1.36, 95% CI=1.14-1.61) and insignificantly elevated for cancer (HR=1.18, 95% 
CI=0.99-1.41), cerebrovascular disease (HR=1.25, 95% CI=0.90-1.72), and chronic 
respiratory disease (HR=1.60, 95% CI=0.95-2.68) compared with no exposure. Relative 
to no smokers at home, HRs for all-cause mortality were 1.38 (95% CI=1.20-1.59) and 
1.30 (95% CI=0.94-1.79) for living with one and two smokers, respectively, and 1.91 
(95% CI=1.03-3.52) for living with three or more smokers. Additional adjustment for 
physical activity and alcohol intake and stratifying by surveys (1991-1994 or later) did 
not change the all-cause mortality results considerably. Conclusions: SHS at home 
was associated with increased mortality risks in a nationally representative sample of 
U.S. adults.

FUNDING: Federal
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PS5-37
VARIATION IN SELF-REPORTED USE OF THE JUUL VAPING 
DEVICE BETWEEN SURVEY MEASURES OF RESPONDENTS’ 
VERBAL RECOGNITION AND VISUAL RECOGNITION OF THE 
JUUL BRAND

Christopher Russell, Ph.D., Gabriel Barnard, B.A., Farhana Haseen, Ph.D., Neil McK-
eganey, Ph.D. Centre for Substance Use Research, Glasgow, United Kingdom.

Significance: The marketing of an increasing number of pod vaping devices that closely 
resemble the JUUL vaping device in size, weight, shape, texture, color and function 
presents a challenge to the survey measurement of the population’s use of the JUUL 
device as distinct from JUUL-like devices. This study examined concordance in youth and 
adults’ self-reported past 30-day use of a JUUL in response to survey measures of their 
verbal recognition of the JUUL brand name and visual recognition of the JUUL device. 
Methods: A cross-sectional online survey assessed use of 15 brands of pod vaping device 
in non-probability, nationally representative samples of youth (n=1,000), young adults 
(n=1,000) and older adults (n=1,000) who responded “Yes” to the question, “Have you 
used/vaped a brand of e-cigarette called “JUUL” in the past 30 days?” (verbal recognition 
question). Participants viewed images of 15 vaping devices that are marketed in the 
United States, one of which was the JUUL device, with no name information given, and 
were asked to indicate which devices they had used in the past 30 days (visual recognition 
question). Participants were also asked to name each device they had reportedly used. 
Results: 41.8% (95% CI=38.7% to 44.9%) of youth, 60.9% (95% CI=57.9% to 
63.9%)of young adults, and 41.7% (95% CI=38.6% to 44.8%)of older adults who 
reported past 30-day use of a JUUL in response to the verbal recognition question 
subsequently identified the JUUL as a device they had used in the past 30 days 
when shown an image of the JUUL device. Of those who reported past 30-day use 
of a JUUL in response to both the verbal and visual question, 70.5% of youth (95% 
CI=66.1% to 74.8%), 78.0% of young adults (95% CI=74.7% to 81.3%), and 73.5% of 
older adults (95% CI=69.3% to 77.7%) correctly named the JUUL device as “a JUUL”. 
Conclusions: Self-reported use of a JUUL in the past 30 days varied between survey 
measures of verbal recognition of the JUUL brand name and visual recognition of the 
JUUL device. The visual similarity of the JUUL device to an increasing number of pod 
vaping devices may be contributing to confusion about the brands of vaping products 
that are being used. Population surveys may more accurately estimate the prevalence 
of JUUL use by coupling verbal questions with images of the JUUL device.

PS5-38
PERCEIVED HARMS OF ELECTRONIC WATERPIPE AMONG 
YOUNG ADULT WATERPIPE TOBACCO USERS

Andrea M. Stroup, PhD, MPH1, Isaac M. Lipkus, PhD2, Caroline O. Cobb, PhD3. 
1Westat, Rockville, MD, USA, 2Duke University School of Nursing, Durham, NC, USA, 
3Virginia Commonwealth University, Richmond, VA, USA.

Significance: Electronic waterpipe (e-waterpipe) is vaping using a waterpipe (i.e., 
hookah) bowl. While the public views other vaping products (e.g., Juul, electronic 
cigarettes) as safer than combustible tobacco products (e.g., cigarettes), lacking is 
research on perceived harms of e-waterpipe. Young adult hookah tobacco smokers 
(HTS) may use e-waterpipe most. Thus, among young adult HTS, we explored 
frequency and perceived harms of e-waterpipe versus combustible hookah tobacco use. 
Methods: This online survey recruited participants from Amazon Mechanical 
Turk. Participants had to be aged 18-30, report past 30-day HTS and report not 
having quit. Participants reported how harmful smoking hookah tobacco/vaping 
through a waterpipe bowl was to a person’s health (1=Not at all to 7= Extremely 
harmful); and how many harmful chemicals were inhaled using each product 
(1=None to 7= A great many). These questions also were posed for electronic 
cigarettes (e-cigs). To assess personal risk, participants reported their chance of 
getting a serious smoking-related disease in their lifetime if they did not quit hookah 
tobacco/vaping using a waterpipe bowl (1=No chance to 7=Certain to happen). 
Results: Analyses are based on 221 participants (mean age, 25.4, SD=3.1, 50% 
men, 71% white). Overall, 47% used e-waterpipe, especially women (58%). Smoking 
hookah tobacco was seen as more harmful to a person’s health than e-waterpipe 
(M=4.7 vs. M=4.0, p<.001) and e-cigs (M=4.3, p<.001). E-waterpipe was viewed 
as safer than e-cigs (p<.002). Participants believed more chemicals were inhaled 
smoking hookah tobacco than e-waterpipe (M=4.9 vs. M=4.1, p<.001) and e-cigs 
(M=4.4, p<.001); mean perceived inhaled toxicants was lower for e-waterpipe than 
e-cigs (p<.03). Personal risk was higher for hookah tobacco than e-waterpipe (M=3.9, 
vs. 3.6, p<.03). The above findings did not vary by history of e-waterpipe use (no/yes). 
Conclusion. E-waterpipe use is common among young adult HTS. It is seen as safer 
than hookah tobacco and e-cigs. With regards to personal risk, the same pattern applies. 

Whether e-waterpipe is indeed a safer product than hookah tobacco remains unknown 
and merits research.

FUNDING: Unfunded

PS5-39
SEXUAL ORIENTATION, SMOKING AND E-CIGARETTE USE 
AMONG ADULT SMOKERS IN MEXICO

Rosibel Rodríguez-Bolaños, PhD1, Edna Judith Arillo-Santillan, MS1, Inti Barrien-
tos-Gutierrez, MS2, Katia Gallegos, PhD3, Cecilia Guzmán, PhD4, James F. Thrasher, 
PhD5. 1National Institute of Public Health, Cuernavaca, Mexico, 2National Institute of 
Public Health, Mexico City, Mexico, 3Mexican Social Security Institute, Cuernavaca, 
Mexico, 4SSA, Cuernavaca, Mexico, 5University of South Carolina, Columbia, SC, USA.

Background: In high-income countries, sexual minorities (SMs) who identify 
as lesbian, gay, bisexual and transgender have a disproportionately high 
prevalence of tobacco product use, perhaps due to discrimination and stress. 
However, tobacco use among SMs in middle income countries has not been 
studied. In a sample of adult smokers in Mexico, this study aimed to characterize 
the prevalence and correlates of smoking and vaping by sexual orientation. 
Method: Data were analyzed from a convenience sample of 3,921 Mexican adult 
smokers (Heterosexual or HET n=3,168; Gay/Lesbian or G/L n=628; Bisexual or B 
n=125) recruited from an online consumer panel. Logistic and linear models regressed 
quit intentions, any quit attempt in the last 4 months, nondaily smoking (vs. daily), 
heaviness of smoking, concomitant use of e-cigarettes, and psychological dependence 
both for smoking and, among concomitant e-cigarette users, for e-cigarettes on indicators 
of SM status, adjusting for sociodemographic factors and key smoking-related variables. 
Results: The sample included both exclusive cigarette smokers (HET=65.4%; 
G/L=95.3%; B=62.6%) and dual users (HET=34.6%; G/L=4.7%; B=37.4%). 
Adjusted models showed that G/L smokers were less likely than HET to only 
smoke (aOR=0.09; 95% CI 0.05-0.14), smoke less than daily (aOR=1.19; 95% CI 
1.00-1.44), and have not recently attempted to quit smoking (aOR=0.35; 95% CI 
0.27-0.47). No other statistically significant differences were found between G/Ls 
and HETs; no smoking outcome was significantly different between HETs and Bs. 
Conclusion: Our results suggest that patterns of smoking for G/Ls in Mexico are 
different than for HETs and Bs, with G/L smokers more likely to exclusively smoke, to 
smoke less often, and be less likely to attempt to quit smoking. While the public health 
implications of this pattern are unclear, these issues should continue to be explored, 
including in representative samples.

FUNDING: Federal

PS5-40
ADULT JUUL AND IQOS USE 2017 - 2019 AND ASSOCIATION WITH 
AGE, RACE, AND SUBSTANCE USE

Alyssa Rudy, MS, Alison Breland, PhD, Caroline Cobb, PhD. Virginia Commonwealth 
University, Richmond, VA, USA.

JUUL’s US market share increased rapidly from 2% in 2016 to 75% in 2018. In 
2019, a new heated tobacco product, IQOS, was introduced to the US market, 
but was available internationally since 2014. Lifetime JUUL use among adults 
has been associated with White race and combustible tobacco use; however, 
little is known about IQOS users. This study’s purpose was to examine changes 
in JUUL and IQOS use in 2017-2019 and examine relationships between 
lifetime JUUL and IQOS use and demographic and substance use behaviors. 
Data were analyzed from a registry of adult tobacco users interested in research from a 
US mid-Atlantic state who completed an online questionnaire in 2017-2019 (N=1615). 
Demographics and past 30-day (current) cigarette, e-cigarette, alcohol, and cannabis 
use were compared by lifetime JUUL and IQOS use status using bivariate tests (p<0.05). 
Across years, 59.3% had ever used JUUL, and 2.5% had ever used IQOS. Current 
cigarette smoking was at 68.9% and current e-cigarette users was at 71.6%. In 
2017, lifetime JUUL use was 0% and was significantly lower in 2018 (n=217, 22.7%) 
relative to 2019 (n=740, 77.3%, p<0.001). In 2017, lifetime IQOS use was 0% which 
increased in 2018 (n=14, 34.1%) and in 2019 (n=27, 65.9%). Lifetime JUUL users 
were significantly younger (M=26.0 yrs, SD=7.8) than non-lifetime users (M=33.3 yrs, 
SD=9.1). Relative to non-lifetime users, lifetime JUUL users were significantly more 
likely to be male (55.4 vs. 47.3%) and report e-cigarette (83.4 vs. 54.4%), alcohol 
(61.1 vs. 55.9%), and cannabis (46.9 vs. 38.3%) use and less likely to be Black 
(12.4 vs. 30.1%) and a cigarette smoker (63.1 vs. 77.2%). Lifetime IQOS users were 
significantly more likely to be male (68.3 vs. 51.7%) and less likely to report alcohol 
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use (34.1 vs. 59.7%) compared to non-lifetime users (p<0.05), but rates of cigarette 
(75.6 vs. 68.7%) and e-cigarette use (75.6 vs. 71.5%) were not significantly different. 
This is one of the first studies to identify associations between lifetime IQOS use and 
demographic and substance use behaviors. Continued monitoring of JUUL and IQOS 
use is needed due to upcoming policy and recent market changes.

FUNDING: Federal

PS5-41
HARM PERCEPTIONS OF WATERPIPE TOBACCO SMOKING 
AMONG YOUNG ADULTS

Mahmood A. Alalwan, MS1, Elizabeth G. Klein, PhD MPH1, Brittney L. Keller-Hamil-
ton, MPH1, Megan Roberts, PhD1, Shreya Shaw1, Allison M. Glasser, MPH1, Makala 
L. Fioritto, BS1, Michael Pennell, PhD1, Paul Nini, MSD2, Marielle Brinkman, BS1, Amy 
Ferketich, PhD1. 1Ohio State University, College of Public Health, Columbus, OH, USA, 
2Ohio State University, Department of Design, Columbus, OH, USA.

Significance: Many young adults perceive waterpipe (WP) smoking to be 
less harmful and addictive than cigarette smoking. With the high prevalence 
of WP smoking among young adults, i t  is imperative to combat these 
misperceptions. Health warnings effectively communicate the harms of other 
tobacco products. We examined changes in WP harm perceptions among 
young adults who were exposed to health warnings developed for WP smoking. 
Methods: Data were from an experimental eye tracking study designed to determine 
the best placement for a WP warning label on the WP. Young adults (n=74; mean 
age 21.8; females 48.7%) were recruited using social media, flyers, and word of 
mouth. Participants were exposed to 72 WP images with about half including a 
warning label. Prior to (baseline), immediately following, and one week later (71 
participants completed the one-week follow-up survey), participants were asked 3 
questions about WP harm perceptions. One question measured absolute harm of 
WP smoking; participants were asked to state how much people harm themselves 
when they smoke WP on a scale of 1-10 (1 No Harm; 10 Extreme Harm). The other 
two questions measured relative harm (WP compared to cigarettes and e-cigarettes); 
responses were dichotomized (same/less harmful; more harmful). Changes in harm 
perception were analyzed using repeated measures ANOVA and paired t-tests 
for continuous data and Cochran’s Q test and McNemar’s test for binary data. 
Results: Absolute WP harm perceptions significantly increased following the experiment 
(mean difference 1.24; SE 0.26; p<0.0001) and remained significantly higher at the one-
week follow-up, compared to baseline (mean difference 1.69; SE 0.24; p<0.0001). Relative 
harm perceptions did not change for cigarette (p=0.27) or e-cigarette smoking (p=0.57). 
Conclusion: Absolute WP harm perceptions increased significantly after an eye 
tracking experiment that exposed young adults to warnings on WPs; perceptions 
remained high one week after the experiment. Findings indicate the necessity 
and effectiveness of using health warnings to combat WP harm misperceptions. 
Funding: Research reported here was supported by the National Cancer Institute 
and FDA Center for Tobacco Products (R01CA229306). The content is solely the 
responsibility of the authors and does not necessarily represent the official views of 
the NIH or FDA.

FUNDING: Federal

PS5-42
THE INTERPRETABILITY OF NICOTINE CONCENTRATIONS 
PRESENTED AS MG/ML AND PERCENT NICOTINE AMONG 
E-CIGARETTE RESEARCHERS IN THE UNITED STATES

Meghan E. Morean1, Izzy Lederman1, Liam Mai1, Olivia Wackowski2, Thomas Eissen-
berg3, Cristine Delnevo4, Suchitra Krishnan-Sarin5. 1Oberlin College, Oberlin, OH, USA, 
2Rutgers School of Public Health, Piscataway, NJ, USA, 3VA Commonwealth University, 
Richmond, VA, USA, 4Rutgers-School of Public Health, Piscatway, NJ, USA, 5Yale 
University School of Medicine, New Haven, CT, USA.

Significance. Nicotine concentrations typically are printed on e-cigarette e-liquid/pod 
packaging as mg/ml or percent nicotine. It is unclear how well these metrics convey 
nicotine strength and whether individuals can translate one metric to the other. 
Methods. As background for a study designed to improve the interpretability of nicotine 
concentrations among youth, 40 subject matter experts (SMEs) in the e-cigarette field 
(as determined by recent publications on the topic), rated the respective strengths of 
nicotine concentrations presented as mg/ml and percent nicotine (0mg/ml [0%] - 60 
mg/ml [6%]); concentrations in each condition mirrored one another (e.g., 12mg/ml vs. 

1.2% nicotine). Response options for each concentration were: no nicotine, very low, 
low, medium, high, and very high. SMEs were 65% female, 42.7 (SD = 11.1) years old, 
76.9% non-Hispanic White, and had 5.5 (SD= 2.7) years of experience researching 
e-cigarettes. Results. Within both the mg/ml and percent nicotine conditions, there was 
considerable disagreement about how best to classify nicotine strength. For example, 
SMEs rated 20mg/ml nicotine as low (12%), medium (44%), high (36%), and very high 
(8%) strength. There also were notable discrepancies between strength ratings for equal 
concentrations of nicotine presented as mg/ml and % nicotine. For example, SMEs rated 
the strengths of 18mg/ml and 1.8% nicotine concentrations differently: very low (mg/ml: 
0%; percent nicotine: 8%), low (16%; 46%), medium (56%; 42%), high (24%; 4%), and 
very high (4.0%; 0%). In cases where discrepancies were observed, concentrations 
presented as percent nicotine were rated, on average, as weaker than those presented 
as mg/ml. Conclusion. Among experts in the field, there is disagreement about how 
best to classify the strengths of nicotine concentrations presented as mg/ml and percent 
nicotine, respectively. Further, the discrepant strength ratings that were observed for 
equal nicotine concentrations presented as mg/ml and percent nicotine suggest that 
a singular, easy to understand labeling system is needed to convey e-liquid nicotine 
strength to the general public, including vulnerable populations like youth.

FUNDING: Federal

PS5-43
COMMUNICATION ABOUT E-CIGARETTES AMONG 
PEDIATRICIANS AND THEIR ADOLESCENT PATIENTS

Binu Singh, MPH1, Cristine D. Delnevo, PhD, MPH1, Olivia A. Wackowski, PhD, MPH1, 
Michael B. Steinberg, MD, MPH2. 1Rutgers Center for Tobacco Studies, New Bruns-
wick, NJ, USA, 2Department of Medicine, Robert Wood Johnson Medical School, New 
Brunswick, NJ, USA.

Significance: E-cigarette use has rapidly increased among adolescents. With physicians 
playing an important role in the health care of individuals, it is critical to identify the 
communications between physicians and adolescents regarding e-cigarettes. While 
previous studies have found that physicians are having conversations with adult patients 
about e-cigarettes, little is known about communications with adolescent patients. 
Methods: Using a sample derived from the American Medical Association’s Masterfile, 
we conducted a national study of board certified pediatricians via a mailed web-push 
survey. Up to four contacts were made and the initial mailing included an upfront $50 
gift card incentive. The instrument asked the frequency and content of communications 
with patients regarding e-cigarettes, including a case scenario. Of 750 mailed surveys, 
371 were completed, yielding a response rate of 63.87% using AAPOR’s response rate 
3 calculation. Results: Almost all (94%) pediatricians reported that they had discussed 
e-cigarettes during a patient visit, with 57.1% often or always initiating the topic. Most 
pediatricians reported discussing topics such as the potential health harms of using 
e-cigarettes (91.3%), addiction potential of e-cigarettes (87.9%), and not starting to use 
e-cigarettes (86.9%). When asked about potential clinical scenarios, most pediatricians 
(73.3%) said they would recommend FDA-approved pharmacotherapy rather than 
e-cigarettes for smoking cessation. In addition, 65.0% said they would recommend 
pharmacotherapy to help stop e-cigarette use. Despite the large number of pediatricians 
having discussions of e-cigarettes with patients, 41.3% reported being not confident in 
their ability to answer questions about e-cigarettes from patients. Conclusions: While 
a majority of pediatricians are having discussions of e-cigarettes with their patients, 
many still lack confidence in their ability to answer questions. With e-cigarette use 
among adolescents remaining high as well as e-cigarette health effects emerging, it 
is important to continue gauging what type of communications are being had between 
adolescents and their providers.

FUNDING: Federal

PS5-44
PLACING TOBACCO USERS AT THE CENTER OF CESSATION 
RESEARCH TO INFORM STATE TOBACCO CONTROL PROGRAM 
INITIATIVES

Erin R. Singer, PhD1, Fonda Ripley, MHS1, Kristina K. Kiarsis, BS2. 1JSI Research & 
Training Institute, Burlington, VT, USA, 2Vermont Department of Health, Burlington, 
VT, USA.

Significance: In the U.S., states make significant investments in Quitline and 
Quit Online programs, per CDC-recommended best practice for tobacco control 
programs. However, the reach of tobacco Quitlines remains low, with only about 1% 
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of adult smokers in the U.S. receiving services annually. Most research informing 
current best practice is based largely on effectiveness at a population-level. 
Research focusing on tobacco users’ lived experiences and desires in relation to 
cessation support could yield new insights to inform future cessation strategies. 
Methods: In Summer 2019, five focus groups were conducted with 47 adults throughout 
Vermont who identified as current tobacco users. A team of three researchers coded the 
data using a grounded theory approach to identify themes that reflected broader patterns 
found within the data. These themes were then used to develop key elements and models 
to consider when developing or enhancing tobacco program cessation support strategies. 
Results: Over half of the focus group participants (58%) had made at least one quit 
attempt in the last year, but faced barriers including stress, the addiction to tobacco, 
and social support networks who also used tobacco. Four key elements and three 
models to consider emerged from the data. The four key elements included: 1) moving 
beyond motivation, focusing on alleviating quit barriers and supporting readiness 
to quit; 2) providing information on how to quit by connecting people to resources 
and supports to aid cessation; 3) using a framework of “quitting my own way” that 
provides choice and promotes shared-decision making; and 4) advancing the narrative 
of tobacco use as an addiction and chronic condition. The three guiding models 
included: 1) peer support, 2) patient-centered care, and 3) trauma-informed care. 
Conclusion: Findings can be used to guide public health professionals in the tobacco 
control field to move beyond traditional approaches such as Quitlines in an effort to 
better reach and support tobacco users in successful cessation. As an example, the 
poster will also share several innovative strategies that the Vermont Tobacco Program 
is now considering from this study.

PS5-45
EPIC E-CIGARETTE REGISTRY - ELECTRONIC HEALTH RECORD 
BASED SURVEILLANCE OF PATIENTS WHO VAPES

Thulasee Jose, MD, David Warner, MD. Mayo Clinic, ROCHESTER, MN, USA.

Significance. The rapid rise in the prevalence of electronic cigarette use in US and 
reports of lung injury due to vaping has highlighted the need for healthcare systems 
to ascertain utilization. However, there are major limitations in the current electronic 
health records (EHR) systems to record and manage this information. The purpose of 
this project was to develop and deploy an EHR-based health registry for surveillance 
of patients who use these devices. Methods. A health registry was designed within 
the EHR system of a large US hospital system, based on a newly-developed and 
implemented section of the EHR specific to e-cigarette use that supplemented the current 
tobacco use section. The new rule-based registry was designed to capture all patients 
that self-reported as either former or current users of e-cigarettes. Additional metrics 
including demographics, inpatient admissions, current tobacco use, etc. are collected 
as part of the e-cigarette registry data for use in generating analytical reports. Results. 
After a successful validation process, the registry was instituted across the entire EHR 
system. Since the implementation of the new registry, of the 8,328,976 EHRs (alive, 
age 12 and above), the e-cigarette registry captured 12,415 patients who self-reported 
as either a former or current e-cigarette user. Among the current e-cigarette registry 
members, at least 7713 are also smoking regular cigarettes, 4143 are former smokers, 
364 have unknown smoking status. Only 196 were exclusive e-cigarette users ( i.e never 
smoked cigarettes). An analytical report created from the e-cigarette registry is used 
for an ongoing epidemiological investigation. Conclusion. Implementation of a live 
EHR based surveillance system to systematically track patients who use e-cigarettes 
is feasible and can produce both research and clinical reports. Further research is 
needed in training clinical personnel to work with their patients to accurately ascertain 
and document e-cigarette use, as current registry results suggest that, based on the 
expectation from population prevalence data, most users of e-cigarettes are not being 
identified in the clinical records.

FUNDING: Academic Institution

PS5-46
THE ASSOCIATION BETWEEN E-CIGARETTE ADVERTISEMENTS 
AND TRANSITION TO DUAL USE OF CIGARETTES AND 
E-CIGARETTES AMONG US YOUNG ADULTS SMOKERS.

Juhan Lee, JeeWon Cheong, PhD. University of Florida, Gainesville, FL, USA.

Significance: Previous findings suggest that exposure to e-cigarette advertisements 
is associated with e-cigarette (e-cig) use initiation among young adults (USDHHS, 
2016). Tobacco companies strategically use positive images of e-cig use such as 
freedom, sociability, smoking cessation, and health in ads. However, a knowledge gap 
still exists on the influence of e-cig ads on e-cig initiation among exclusive cigarette 

(cig) smokers (i.e., transition from exclusive cig smokers to dual users). Methods: Our 
analysis sample included young adults (ages 18-24) from the Population Assessment 
of Tobacco and Health (PATH) Study who were present at both Waves 1 and 2 
(2013-2014; 2014-2015). We restricted our sample to exclusive cig smoker at Wave 
1 (n=1,468; Male=54.4%; non-Hispanic White=73.5%). Dual use of cigs and e-cigs at 
Wave 2 (i.e., initiated e-cig use in addition to cig use) was predicted with the exposure 
to e-cig ads during the past 12 months indicating (1) TV ads only; (2) non-TV ads 
only; and (3) both TV and non-TV ads. Logistic regression analysis was conducted, 
controlling for sex, race, region, other tobacco use, harm perception on e-cig use, age 
of first cig smoking, tobacco dependence, living with tobacco user, and past 12-month 
quit attempts. Results: Among exclusive cig smokers at Wave 1, those exposed only 
to TV ads were more likely to be dual users at Wave 2 compared to those were not 
exposed any types of e-cig ads (aOR=1.75, 95% CI=1.08-2.83). However, there were 
no significant associations between e-cig use initiation and exposure to non-TV ads 
only or both types of ads. Higher odds of being a dual user were also associated with 
tobacco product use other than cigs and e-cigs (aOR=1.64, 95% CI=1.05-2.56), lower 
perceived harm about e-cig use (aOR=1.33, 95% CI=1.00-1.77), and quit attempts of 
cig smoking in the past 12 months (aOR=1.43, 95% CI=1.01-2.03). Conclusion: This 
study highlights the influence of TV e-cig ads on initiating e-cig use among young adults 
who only used cigs. Findings suggest that policy and prevention program can target 
accessibility and information of e-cig ads, especially TV ads.

FUNDING: Unfunded

PS5-47
PERCEPTIONS OF RELATIVE RISK OF E-CIGARETTES OVER 
TIME IN SIX COUNTRIES

Michael J. Paskow, MPH, Nada Adibah, MPH, Sarah Rajkumar, PhD, Brian E. Erkkila, 
PhD. Foundation for a Smoke-Free World, Washington, DC, USA.

Despite a growing number of studies on the use of e-cigarettes (EC) as reduced risk 
products compared to traditional combustible tobacco (CT), the public’s perceptions of 
relative harm suggest burgeoning concerns and misinformation. Results from national 
surveys in the US show prospective increases in those who perceive electronic nicotine 
delivery systems (ENDS) as equally or more harmful. This study uses data from two 
international surveys conducted in 2017 and 2019. In 2017, over 17,000 adult participants 
from 13 countries were surveyed along with an additional sample of 200 smokers per 
country for smoker subanalyses. The 2019 survey consisted of over 54,000 adults 
(41,673 in India alone) in seven countries who were current smokers/vapers or recent 
quitters. Greece (GR), India (IN), Japan (JP), South Africa (SA), UK, and the US were 
surveyed at both timepoints. Surveys were administered online in JP, UK, and the US, 
and in person in GR, IN, and SA. Among CT users, awareness of EC was consistently 
high (above 88%) in all countries except IN and SA (2017: 11% and 51%; 2019: 42% 
and 69%, respectively). While in GR, the UK, and the US the proportion of CT users 
aware of EC who perceived EC as less harmful than CT remained stable between the 
two timepoints (GR: 41% vs. 40%; UK: 61% vs. 61%; US: 56% vs. 51%), the rates 
decreased in JP and SA (71% vs. 58%; 40% vs. 34%, respectively). In IN, the rates 
increased (29% to 44% respectively), however 2017 only included 56 respondents 
compared to the 4,236 in 2019. Among this same group of CT users aware of EC, 
those perceiving EC as equally or more harmful than CT ranged from 29% (JP) to 64% 
(IN) in 2017 and from 28% (JP) to 58% (SA) in 2019. Additionally, results suggest that 
a higher proportion of individuals in 2019 generally believe that EC cause respiratory 
conditions (including COPD, emphysema, tuberculosis, bronchitis, “popcorn lung”, 
and asthma) more so than they did cancers and cardiovascular disorders. There are 
currently 1.1 billion smokers worldwide; properly informing the public of the state of the 
science regarding the relative risks of ENDS could help drastically reduce that number.

FUNDING: Unfunded

PS5-48
CIGARETTE SMOKING AND PSYCHOLOGICAL DISTRESS 
AMONG ILLICIT OPIATE USERS

Arash Etemadi1, Hossein Poustchi, M.D., Ph.D.2, Afarin Rahimi-Movaghar, M.D.3, Ma-
soumeh Amin-Esmaeili, M.D.3, Neal D. Freedman, Ph.D.1, Reza Malekzadeh, M.D.2, 
Christian C. Abnet, Ph.D.4. 1National Cancer Institute, NIH, Rockville, MD, USA, 2Di-
gestive Diseases Research Institute, Tehran, Iran, Islamic Republic of, 3Iranian Na-
tional Center for Addiction Studies, Tehran, Iran, Islamic Republic of, 4National Cancer 
Institute, Rockville, MD, USA.
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Background: Individuals with substance use disorders have high prevalence of tobacco 
use, and cigarette smoking is associated with increased rates of self-reported disability 
in illicit substance users. We evaluated the association between cigarette smoking, 
opioid use disorder (OUD) and psychological distress in long-term illicit opiate users. 
Methods: We analyzed data from a random selection of long-term illicit opiate users 
participating in Golestan Cohort Study from Northeast Iran. This group underwent a 
detailed interview about opiate and tobacco use, a validated questionnaire to diagnose 
OUD and Kessler’s 10-item questionnaire (K-10) to screen psychological distress. OUD 
was defined as having 2 or more DSM-5 criteria (severe OUD as 6 or more criteria). A cut-off 
of 12 (out of 40) in K-10 questionnaire was defined as presence of psychological distress. 
The analyses were restricted to men as cigarette smoking was rare among women. 
Results: Among 382 male opiate users, 142 (37.2%) were current cigarette smokers 
and 220 (57.6%) were diagnosed with OUD (42 severe OUD). Severe OUD was 
significantly more common among cigarette smokers than non-smokers (19.0% vs. 6.3%, 
p<0.001). K-10 score was significantly higher in cigarette smokers (Mean+SD: 8.0+0.6 
vs. 6.2+0.4); 28.0% of cigarette smokers and 17.1% of non-smokers had psychological 
distress (p<0.01). While 15.3% of opiate users without OUD had psychological distress, 
this figure rose to 26.2% in OUD positive users who did not smoke cigarettes, 36.6% in 
OUD positive users who smoked cigarettes, and 50% in individuals with severe OUD 
who smoked cigarettes. Logistic regression, adjusted for age and place of residence, 
showed that OUD alone (OR=5.2; 95%CI: 1.8-15.1), or combined with cigarette 
smoking (OR=6.8; 95%CI: 2.4-19.5) were associated with psychological distress. 
Conclusion: In illicit opiate users, cigarette smoking was associated with opioid use 
disorder, and the combination of cigarette smoking and OUD diagnosis increased the 
chance of psychological distress. One third to half of those diagnosed with OUD who 
smoked cigarettes suffered from psychological distress, which shows the importance 
of mental health monitoring in dual users of illicit substances and cigarettes.

FUNDING: Federal; Academic Institution

PS5-49
ALVEOLAR LIPID LADEN MACROPHAGES IN ELECTRONIC 
CIGARETTE USERS

Peter Shields1, Min-Ae Song1, Jo L. Freudenheim2, Theodore M. Brasky1, Joseph P. 
McElroy1, Sarah A. Reisinger1, Daniel Y. Weng1, Rongqin Ren1, Thomas Eissenberg3, 
Mark D. Wewers1, Konstantin Shilo1. 1OH State University, Columbus, OH, USA, 2Uni-
versity at Buffalo, Buffalo, NY, USA, 3Virginia Commonwealth University, Richmond, 
VA, USA.

Introduction: There has been a recent and alarming outbreak of “E-cigarette or Vaping 
Product Use Associated Lung Injury” (EVALI). While vaping THC oils contaminated 
with vitamin E acetate is implicated, a subset of cases report only vaping with nicotine-
containing electronic cigarettes (e-cigs). Whether or not e-cigs cause EVALI, there are 
important health questions about vaping with e-cigs. EVALI pathology shows a spectrum 
of subacute lung injury, but also, there remains the postulate that some cases who 
vape oils have a variant of lipoid pneumonias with lipid-laden macrophages (LLM). To 
elucidate potential alterations in alveolar lipid homeostasis, bronchoalveolar lavage fluids 
from e-cig users were evaluated for the presence of LLM and inflammatory cytokines 
in comparison to cigarette smokers and never-smokers. Methods: LLMs, inflammatory 
cell counts, and cytokines were determined in bronchial alveolar fluids (BAL) from a 
cross-sectional study of 62 subjects. The e-cig users were either never-smokers or 
former light smokers. Results: High LLM counts were found in the lungs of almost all 
smokers and about half of the e-cig users, but not in never-smokers. LLMs were not 
related to THC exposure or smoking history. LLMs were significantly correlated with 
the inflammatory cytokines IL-4 and IL-10 in e-cig users, but not cytokines related to 
smoking. Discussion: This is the first report comparing LLMs in the lungs of e-cig 
users with smokers and never-smokers. LLMs may not be a marker for EVALI given 
the frequent positivity in smokers but may be a marker for specific disease risk related 
to e-cig use and unrelated to smoking.

FUNDING: Federal; Academic Institution

PS5-50
DETERMINANTS OF LONGITUDINAL E-CIGARETTE USE 
PATTERNS AMONG CURRENT AND FORMER SMOKERS IN THE 
UNITED STATES

Alyssa F. Harlow, MPH1, Jessica Fetterman, PhD2, Andrew Stokes, PhD1. 1Boston 
University School of Public Health, Boston, MA, USA, 2Boston University School of 
Medicine, Boston, MA, USA.

Background:  Many s tud ies  measure  e -c iga re t te  use  a t  a  s ing le 
t ime point .  The extent to which vaping behavior changes over t ime 
and how patterns of use relate to cigarette smoking is less well studied. 
Objective: Determine longitudinal patterns of e-cigarette and cigarette use among 
current and former cigarette smokers, and assess determinants of use patterns. 
Methods: We used data from waves 2 and 3 of the Population Assessment of 
Tobacco and Health study, a nationally representative cohort study (2014-2016). 
Among adult (≥18y) current (n=1,599) and former (n=463) cigarette smokers who 
were current e-cigarette users at wave 2, we classified participants into four patterns 
of use at wave 3 (~12-months later): (1) Dual users of e-cigarette and cigarettes; (2) 
Exclusive cigarette smokers; (3) Exclusive e-cigarette users; (4) Non-users of either 
product. We used adjusted multinomial logistic regression to assess determinants 
of changing patterns of use between waves, relative to no behavior change. 
Results: Among current smokers who were dual users at wave 2, 53% became exclusive 
cigarette smokers, 35% remained dual users, 6% transitioned to exclusive e-cigarette 
use, and 6% became non-users of either product at wave 3. Among former smokers 
who were e-cigarette users at wave 2, 58% remained exclusive e-cigarette users, 18% 
became non-users of either product, 16% transitioned to dual use, and 7% transitioned 
to exclusive cigarette smoking at wave 3. Current and former smokers who vaped 
flavored e-liquids, used customizable e-cigarettes, and vaped daily were less likely to 
transition to exclusive cigarette smoking relative to no behavior change (Flavor use vs. 
No Flavor use: current smokers OR=0.6, 95% CI: 0.5-0.8; former smokers OR=0.4, 
95% CI: 0.2-0.7; Customizable vs. Non-Customizable: current smokers OR=0.5, 95% 
CI: 0.3-0.8; former smokers OR=0.3, 95% CI: 0.2-0.6; Daily vs. Non-Daily Vaping: 
current smokers OR=0.4, 95% CI: 0.2-0.9; former smokers OR=0.2, 95% CI: 0.1-0.3). 
Conclusions: E-cigarette behavior varies over time, patterns of use differ for current 
and former smokers, and flavors, device customization, and vaping frequency impact 
longitudinal patterns of use.

FUNDING: Federal

PS5-51
ASSOCIATIONS OF VAPING FREQUENCY AND INTENSITY 
WITH ADVERSE RESPIRATORY SYMPTOMS IN SOUTHERN 
CALIFORNIAN YOUNG ADULTS

Jessica L. Braymiller, PhD1, Jessica L. Barrington-Trimis, PhD2, Afton Kechter, MS2, 
Evan A. Krueger, PhD, MPH, MSW2, Junhan Cho, PhD2, Adam M. Leventhal2, Rob 
McConnell, MD2. 1University of Southern California, Los Angeles, CA, USA, 2University 
of Southern CA, Los Angeles, CA, USA.

Background. E-cigarette/vaping associated lung injury has garnered considerable 
media attention, representing the most acute vaping-related illness. However, individuals 
who vape may be experiencing a variety of adverse respiratory symptoms that develop 
more gradually and often do not require hospitalization. The purpose of this study was to 
determine if frequency and intensity of vaping nicotine and cannabis are associated with 
chronic bronchitic symptoms, wheeze, and shortness of breath. Methods. Data were 
from a cohort of Southern Californian young adults surveyed in 2018-2019 (N=2553; 
mean age [SD]=19.3 [0.79]). Participants reported symptoms of bronchitis (i.e., daily 
cough for 3 months, congestion, or phlegm), past-year wheeze, and shortness of breath. 
Participants also reported lifetime, past 6-month, and past 30-day vaping of nicotine 
and cannabis (frequency), as well as the number times vaped per day and the number 
of puffs per time in the past 30 days (intensity). Logistic regression models evaluated 
associations between frequency and intensity of vaping, adjusting for demographic 
characteristics and combustible cigarette and cannabis use. Results. Frequency and 
intensity of vaping were associated with increased odds of bronchitic symptoms and 
past-year wheeze for vaping cannabis, but not nicotine. Compared to young adults 
who never vaped, those who vaped cannabis in the past 6 months but not past 30 
days (AOR=3.25 [95% CI=1.55, 6.82]), and those who vaped in the past 30 days 
(AOR=4.37 [1.93, 9.89]) had increased odds of bronchitic symptoms. Similar results 
were observed for past-year wheeze (past 6 months AOR=2.3 [1.05, 5.03]; past 30 days 
AOR=2.62 [1.89, 5.78]). Those reporting the greatest intensity of vaping cannabis also 
had significantly higher odds of bronchitic symptoms and wheeze (AORs=2.81-7.45). 
Conclusions. Vaping may confer increased risk of chronic bronchitic symptoms and 
past-year wheeze, but effects differed by substance, with the strongest associations 
observed for cannabis. Further research is needed to understand temporality of the 
associations, mechanisms underlying risk differences, and potential interaction effects.

FUNDING: Federal; State
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PS5-52
ECONOMIC EVALUATION OF TWO COMMUNITY HEALTH 
WORKER PROMOTED MODELS OF TOBACCO DEPENDENCE 
TREATMENTS

Sarah A. Reisinger, PhD, MPH1, Eric Seiber, PhD1, Amy Wermert1, Sara Conroy, PhD1, 
Elizabeth G. Klein, PhD, MPH1, Electra Paskett, PhD, MSPH2, Mary Ellen Wewers, PhD, 
MPH1. 1Ohio State University, College of Public Health, Columbus, OH, USA, 2Ohio 
State University, College of Public Health, College of Medicine, Columbus, OH, USA.

Significance: Tobacco use poses a significant economic burden on public health, an 
estimated to $332.5 billion annually. Tobacco dependence treatments are highly cost-
effective; however, these methods are typically clinical in nature and may exclude groups 
who are disadvantaged or hard-to-reach. This study examines the cost-effectiveness 
of two evidence-based community health worker (CHW) promoted models of tobacco 
dependence treatments. Methods: This economic evaluation utilized data from a 12 
county group randomized trial (n=707) comparing the effectiveness of two CHW models 
of tobacco dependence treatment among adult Appalachian smokers Participants were 
assigned to a CHW face-to-face intervention or a CHW-promoted quitline. The payer/
provider perspective was used to determine the cost per quit and incremental cost-
effectiveness ratio (ICER) at 3, 6, and 12 months. Analyses were stratified by depression 
and nicotine dependence subgroups. Abstinence outcomes used self-reported 7-day 
point prevalence and biochemical confirmation. Discounting was not conducted. Costs 
were adjusted to 2014 U.S. dollars. One-way sensitivity analyses were performed. 
Results: The CHW quitline condition had the lowest cost per quit at each time point for 
both biochemically confirmed and self-reported outcomes. Biochemically confirmed 
cost per quit ranged from $4300 to $5400 and $8300 to $9800 for the CHW quitline 
and CHW face-to-face conditions, respectively. The biochemically confirmed ICER 
or cost per additional quit ranged from $17,600 to $25,300. Self-reported cost per 
quit ranged from $3200 to $4400 and $5400 to $7400 for the CHW quitline and CHW 
face-to-face conditions, respectively. The self-reported ICER ranged from $10,400 to 
$28,500. The quitline condition was more cost-effective with an average cost per quit 
of $2900 for both subgroups. Conclusion: Considering the average cost of smoking 
is $7000-$8000 per smoker per year, the low costs per quit associated with the CHW 
models in this study demonstrate that integration of CHW models into comprehensive 
tobacco control programs is warranted; financial benefits and cost savings could be 
realized within one year.

FUNDING: Unfunded; Federal

PS5-53
WHAT INFLUENCES HARM PERCEPTIONS OF IQOS?A 
QUALITATIVE STUDY OF IQOS USERS AND EX-USERS IN 
LONDON (UK) 

Katherine A. East, PhD1, Charlotte N. E. Tompkins, PhD1, Ann McNeill, PhD1, Sara 
C. Hitchman, PhD2. 1King’s College London, London, United Kingdom, 2Kings College 
London, London, United Kingdom.

SIGNIFICANCE. Research suggests that harm perceptions of IQOS influence use, 
and that harm perceptions are influenced by manufacturer (Philip Morris International; 
PMI) claims, lack of research, and packaging. This study took an in-depth look at harm 
perceptions of IQOS and these influences, among others. METHODS. Qualitative 
interviews in London, UK with 30 adult (18+) current and ex-users of IQOS who either 
currently smoked or quit smoking in last two years. Iterative categorisation guided 
coding and analysis. FINDINGS. There was great uncertainty about the harms of IQOS. 
Consensus was that IQOS was not risk-free. However, relative to smoking, IQOS was 
generally perceived as less harmful. Influences on harm perceptions were consolidated 
into eight themes. (1) Manufacturer claims: Information sourced from PMI influenced 
perceptions that IQOS is less harmful than smoking but not risk-free. (2) Lack of 
research: Uncertainty about harms was influenced by lack of independent and long-term 
research. People called for independent and longitudinal studies focussing on harm. (3) 
Packaging and health warnings: Branded white packaging without pictorial warnings 
conveyed reduced harm. Written health warnings did convey some harm. (4) Process 
of use: Product inhalation was thought harmful, but generally heating was perceived 
as less harmful than burning tobacco. Perceiving IQOS as less harmful than smoking 
was also influenced by reduced smell and IQOS being cleaner. (5) Feeling healthier: 
Physical feelings (lungs less clogged, throat less sore) and health improvements of 
IQOS over smoking influenced reduced perceptions of harm. (6) HEETS content: HEETS 
were perceived as harmful because they contain tobacco, chemicals, and nicotine, 
although levels were perceived as lower than in cigarettes. Unknown ingredients and 
nicotine content were sources of uncertainty about harms and led to people wanting 
more information on HEETS contents (including nicotine). (7) Optimism: Personal use 

led to some optimism and the desire to convince oneself that IQOS is not harmful. (8) 
Trust: There were beliefs that IQOS would not be marketed if it were harmful. Mistrust 
of PMI heightened scepticism and uncertainty about harms. CONCLUSIONS. IQOS 
was generally perceived as less harmful than smoking but not risk-free, although there 
was great uncertainty. There were several sources of influence for harm perceptions. 
People desired independent research into health-related harms of IQOS.

FUNDING: Nonprofit grant funding entity

PS5-54
CIGARETTE PACK DESIGN: VISUAL ATTENTION AMONG 
COLOMBIAN SMOKERS AND NON-SMOKERS TOWARD 
STANDARDISED PACKAGING AND LARGER HEALTH WARNINGS 

Carlos Sillero-Rejon1, Ricardo M. Tamayo2, Sally Adams3, Alvaro A. Clavijo-Alvarez2, 
Olivia M. Maynard1. 1University of Bristol, Bristol, United Kingdom, 2Universidad Na-
cionale de Colombia, Bogota, Colombia, 3University of Bath, Bath, United Kingdom.

Significance: Smoking-related morbidity and mortality is set to increase in Colombia 
over the next decade. The current research examines whether larger health warnings 
and standardised packaging may be an effective method of increasing attention to 
warnings among Colombian smokers and non-smokers. Methods: We presented 
62 Colombian daily-smokers, 56 weekly smokers and 54 non-smokers to images of 
cigarette packs on screen in a laboratory eye-tracking experiment. Health warning 
size (30% [text next to pictorial], 30% [text above pictorial], 50%, 70%) and branding 
(branded, standardised packaging) were the within-subject factors. We calculated the 
bias in the number of fixations to the health warning versus the branding. Results: An 
analysis of the variance indicated that health warnings attracted the highest levels of 
attention when they were presented on standardised packaging and when they covered 
70% of the pack (F(3,169)=5.48, p=.001, ηp

2=.03). Daily smokers and weekly smokers 
paid less attention to health warnings than non-smokers (F(2,169)=8.31, p<.001 , 
ηp

2=.09); however increasing health warning size was particularly effective among 
smokers (F(2,169)=5.68, p=.004, ηp

2=.06). Conclusion: This research replicates and 
extends our eye-tracking research conducted among smokers in the UK. It shows that 
standardised packaging increases attention to warnings and that although daily smokers 
do not attend warnings as much as non-smokers and weekly smokers, attention can 
be increased by increasing warning size. This is the first research examining attention 
to warnings among Colombian smokers and has implications for the implementation 
of new warnings in the country.

FUNDING: Academic Institution

PS5-55
FILIPINO YOUNG ADULT PERCEPTIONS OF MENTHOL AND 
FLAVOR CAPSULE CIGARETTES

Jennifer Lynette Brown, MPH1, Meng Zhu, PhD2, Meghan Moran, PhD1, Connie Hoe, 
PhD1, Joanna Cohen, PhD1. 1Johns Hopkins Bloomberg School of Public Health, Balti-
more, MD, USA, 2Johns Hopkins Carey Business School, Baltimore, MD, USA.

SIGNIFICANCE: The Philippines has a high adult smoking prevalence (22.7%) and 
one of the world’s largest tobacco menthol market shares. Flavor capsule cigarettes 
were introduced to the Philippines in 2013, most of which are menthol flavored, 
and their market share is increasing. We explored perceptions of flavored cigarette 
packaging, including menthol and flavor capsule cigarettes, among young adult Filipinos. 
METHODS: We conducted eight focus groups with 63 young adults ages 18 – 24 years 
in Metro Manila, stratified by gender and smoking status. Participants viewed and sorted 
26 cigarette packs and answered questions about attractiveness, relative harm, and 
interpretation of flavor descriptors. We conducted a thematic analysis of the transcripts. 
RESULTS: Most participants assessed relative harm of cigarettes based on strength, 
mainly determined by color of the packaging with dark colors being perceived as 
more harmful and light colors as less harmful. Menthol cigarettes with primarily blue 
packaging were considered less harmful than menthol cigarettes with primarily green 
packaging. “Purple” color descriptors on packs were interpreted as “grape” flavor and 
“fresh” and “ice” as “cold” and “cool” by most participants. Many participants considered 
flavor capsule packs most attractive, compared to non-flavored and traditional 
menthol cigarettes, due to the coloring of the packs and expectations regarding taste. 
Many participants expressed interest in trying the flavor capsule cigarettes. One 
participant said, “It’s nice to look at. If they’ll [smoking friend] see this, they will try it”. 
Some participants likened the capsules and the taste of flavor capsule cigarettes to 
candy, one saying, “It has candy. You need to press on it”. Many participants thought 
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flavor capsule cigarettes would most likely be smoked by teenagers or young adults. 
CONCLUSION: Young adult Filipinos believe that some menthol-flavored cigarettes are 
less harmful than other flavored cigarettes and non-flavored cigarettes and find flavor 
capsule cigarettes attractive and show a strong interest in them. A tobacco flavor ban 
and implementation of plain packaging might help reduce misperceptions of harm and 
make cigarettes less appealing.

FUNDING: Nonprofit grant funding entity

PS5-56
EFFECTS OF TOBACCO RETAIL ENVIRONMENT AND 
NEIGHBORHOOD SMOKING PREVALENCE ON SMOKING 
REDUCTION AMONG YOUNG ADULT SMOKERS IN NYC

Alexandra Guttentag, BA, Public Health1, Tuo-Yen Tseng, MA2, Donna Shelley3, 
Thomas Kirchner4. 1New York University, College of Global Public Health, New York, 
NY, USA, 2Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, USA, 
3NY University School of Medicine, NY, NY, USA, 4New York University, NY, NY, USA.

Significance: Exposure to tobacco retail outlets (TROs) and social smoking 
environments may impact smoking cessation or reduction success. The purpose of 
this analysis was to evaluate the associations between characteristics of TRO proximity 
and density and neighborhood-level smoking prevalence on smoking reduction among 
a sample of individuals using electronic cigarettes (ECs) to reduce their combustible 
cigarette (CC) consumption. Methods: This analysis uses data from a study on adult 
smokers in NYC recruited to try ECs as a way to reduce their CC consumption by 50%. 
For this analysis, we regressed the reduction success outcome on home address-based 
tobacco retail/smoking environments. TRO location data came from NYC Department of 
Consumer Affairs. TRO density was calculated for each participant using a 500-meter 
buffer around home address and proximity was calculated using meters to nearest 
TRO. ZIP code level smoking prevalence came from the NYC Department of Health’s 
representative Community Health Survey. Results: Among the 67 participants residing 
in NYC for the study’s duration, the number of TROs within 500 meters of home ranged 
from 2-110; based on bivariate logistic regression, living in an area with higher density 
of TROs was associated with 34% decrease in the odds of achieving 50% smoking 
reduction (0.66, 95% CI=0.24-1.73). Proximity to TRO ranged from 23-335 meters; 
living further from a TRO was associated with a 37% increase in odds of 50% smoking 
reduction (OR = 1.37, 95% CI = 0.52-3.65). Neighborhood smoking prevalence, based on 
zip code, ranged from 7-24 percent. Living in an area with higher neighborhood smoking 
prevalence was associated with 30% lower odds of achieving 50% smoking reduction 
(OR = 0.70, 95% CI=0.26-1.86). Conclusions: This analysis confirms prior research 
that the TRO landscape and smoking prevalence around a smoker’s home environment 
can negatively impact their ability to successfully reduce and/or quit smoking. Further 
research should expand upon these initial findings with larger, powered samples.

FUNDING: Unfunded

PS5-57
HARM PERCEPTIONS OF HEATED TOBACCO PRODUCTS 
RELATIVE TO COMBUSTIBLE CIGARETTES AND ELECTRONIC 
NICOTINE DELIVERY SYSTEMS: FINDINGS FROM THE ITC 
JAPAN-CANADA PROJECT 

Edward Sutanto1, Connor Miller1, Danielle Smith1, Michael Cummings2, Anne Quah3, 
Richard OConnor1, Andrew Hyland1, Geoffrey Fong3, Thomas Agar3, David Hammond3, 
Maciej Goniewicz1. 1Roswell Park Comprehensive Cancer Center, Buffalo, NY, USA, 
2Medical University of SC, Charleston, SC, USA, 3University of Waterloo, Waterloo, 
ON, Canada.

Significance: Many smokers switch to alternative tobacco products (ATPs), like heated 
tobacco products (HTPs) and electronic nicotine delivery systems (ENDS), driven 
by the marketing claims of potential risk reduction. Non-smokers may also be more 
susceptible to try ATPs if they believe that these products are harmless. Little is known 
about perceived relative harm of different ATPs among tobacco users and non-users 
who live in countries with different ATP regulations. Methods: Data were analyzed 
from the ITC Japan-Canada Project, a web survey with 643 respondents (aged ≥20) 
conducted in two countries, Japan (JP; only HTPs are legal) and Canada (CA; both 
HTPs and ENDS are legal), from September 2018 to February 2019. Harm perceptions 
were estimated for different users groups, including non-users. Multivariable logistic 
regression assessed association between perceiving ATPs as equally or more harmful 
than combustible cigarettes (CCs) and sociodemographic, country of origin, and tobacco 

product use status. Results: Majority of respondents from JP perceived HTPs to be less 
harmful than CCs (84.8%). Although most respondents from CA perceived ENDS to 
be less harmful than CCs (65.4%), less than half (49.1%) perceived HTPs to be less 
harmful than CCs. Only 16.4% of Canadian respondents perceived HTPs to be more 
harmful than ENDS. Among exclusive ATP users in both countries, perception of lower 
relative risk of ATPs compared to CCs was similar: 96.4% of exclusive HTP users in JP 
and 93.7% of exclusive ENDS users in CA. Almost one third of exclusive ENDS users 
in CA perceived HTPs to be more harmful than ENDS (31.2%). More non-users in JP 
perceived HTPs to be less harmful than CCs compared to non-users in CA (73.3% 
vs. 29.1%). Compared to non-users, users of ATPs have lower odds in perceiving 
alternative tobacco products as equally or more harmful than CCs. Conclusion: Among 
ATP users, perceived relative risk of those products compared to CCs appears to be 
similar across JP and CA. However, perceived relative risk of ATPs among non-users 
appears to vary between two countries. In CA, there is a difference in a relative risk 
perception between HTPs and ENDS.

FUNDING: Federal

PS5-58
TOBACCO RETAIL AVAILABILITY AND TOBACCO CESSATION IN 
LUNG AND HEAD AND NECK (HN) CANCER SURVIVORS. 

Lawson Eng, MD1, Jie Su1, Steven Habbous1, Katrina Hueniken1, M Catherine Brown1, 
Deborah P. Saunders2, John R. De Almeida1, Andrew Hope1, Andrea Bezjak1, Frances 
A. Shepherd1, Natasha B. Leighl1, Andrew F. Pierre1, Peter Selby3, David P. Goldstein1, 
Wei Xu1, Meredith E. Giuliani1, William K. Evans4, Michael Chaiton3. 1Princess Margaret 
Cancer Centre, Toronto, ON, Canada, 2Northeast Cancer Centre of Health Sciences 
North, Northern Ontario School of Medicine, Sudbury, ON, Canada, 3Centre for Addiction 
and Mental Health, Toronto, ON, Canada, 4Cancer Care Ontario, Toronto, ON, Canada.

Significance: Continued smoking after a cancer diagnosis is associated 
with poorer outcomes. Tobacco retail availability is negatively associated 
with cessation in non-cancer patients but has not been explored in cancer 
survivors. We assessed whether proximity and density of tobacco retail outlets is 
associated with cessation rates in lung and head and neck (HN) cancer survivors. 
Methods: Lung and HN cancer patients from Princess Margaret Cancer Centre (Toronto, 
Ontario) completed questionnaires evaluating changes in tobacco use with a median of 39 
months apart. Validated tobacco retail location data were obtained from Ministry of Health 
and patient home addresses were geocoded using ArcGIS 10.6.1, which calculated 
walking time/distance to nearest vendor, and vendor density within 250 meters (m) and 
500m from patients. Multivariable logistic regression and Cox proportional hazard models 
evaluated the impact of vendor availability on cessation and time to quitting after diagnosis 
respectively, adjusting for significant clinico-demographic and tobacco covariates. 
Results: 242/721 lung and 137/441 HN patients smoked at diagnosis; subsequent 
overall quit rates were 66% and 49% respectively. Mean distance and walking time 
to a vendor was 1 km (range 0-13) and 7 min (range 0-157). On average, there was 
one vendor (range 0-19) within 250m and four vendors (range 0-40) within 500m from 
patients; 38% and 61% of patients lived within 250m and 500m from at least one 
vendor respectively. Greater distance (aOR 1.18 per 1000m [95% CI 1.00-1.41] p = 
0.05) and increased walking time (aOR 1.01 per minute [1.00-1.03] p = 0.05) were 
associated with quitting at one year. Living within 250m (aOR 0.52 [0.32-0.84] p = 
0.008) or 500m (aOR 0.57 [0.35-0.92] p = 0.02) to at least one vendor reduced quitting 
at one year. Living near more vendors within 500m had an increasing dose effect on 
reducing cessation rates at one year (aOR 0.96 per vendor [0.93-1.00] p = 0.05). 
Results were similar in time-to-quitting analyses where 69% of patients quit in the peri-
diagnosis period. Subgroup analysis revealed similar trends in lung and HNC patients. 
Conclusions: Close access to tobacco retail outlets is associated with reduced cessation 
rates for lung and HN cancer survivors. Reducing density of tobacco outlets is a cessation 
strategy that could positively impact cancer patient outcomes.

PS5-59
SMOKELESS TOBACCO PRODUCTS IN THE UK; AN OVERVIEW 
OF EXISTING REGULATIONS, PRODUCT AVAILABILITY AND 
COMPLIANCE WITH UK REQUIREMENTS 

Faraz Siddiqui, BDS, MSc1, Talib Khan, MSc1, Anne Readshaw, PhD1, Jim McCam-
bridge, PhD1, Ann McNeill, PhD2, Steve Parrott, MSc1, Kamran Siddiqi, PhD, FFPH1. 
1University of York, York, United Kingdom, 2King’s College London, London, United 
Kingdom.

Background: In the UK, Smokeless Tobacco (ST) is predominantly consumed by South 
Asian minority ethnic groups. ST is causally linked with oral cancers, which has higher 
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incidence among ethnic South Asians in the UK. Our aim was to review existing UK 
legislation on ST, identify commonly available products, and assess the compliance of 
ST products and their retailers with existing regulations. We also identify policy gaps 
and propose solutions. Methods: A multi-methods study was conducted from August 
2017 to July 2019. We reviewed the Tobacco & Related Products Directive (TRPR) and 
other statutory documents to identify and compare regulations for cigarettes with ST 
products. 41 unique variants of ST were purchased and packaging features analysed 
for compliance with applicable requirements. A quantitative survey was conducted with 
98 ST retailers in randomly selected wards in five boroughs (Birmingham, Bradford, 
Blackburn, Leicester, Tower Hamlets) with a high South Asian population. 15 in-depth 
interviews were conducted with retailers and suppliers. Survey data were analysed 
descriptively; qualitative data were analysed using the framework approach. Results: 
Our policy review showed that current regulations for ST products differ from those for 
cigarettes in the UK; regulations specifying nicotine concentration or restricting flavours 
do not extend to ST. Health warning requirements (in terms of size, content and type) 
were also less stringent than cigarettes. Our survey found that ST was widely available 
in all five boroughs, with dry snuff (35.7%), naswar (36.7%), and zarda (37.7%) products 
being most common. Pack analyses of purchased ST products indicated poor compliance 
with existing regulation; ST packaging commonly resembled food products (24.3%) 
or had indications of taste, smell of flavour(26.8%). 29 (70%) products had Health 
warnings, of which only 6(6.9%) matched UK requirements. Practices and views of 
retailers varied widely, and reflected limited knowledge of ST related laws. Conclusion: 
Policies regulating ST are less stringent than those for cigarettes in the UK. Products 
are largely non-compliant with regulations, yet widely available in surveyed boroughs. 
Stronger legislation, and improved regulation of ST is urgently needed to minimise its 
impact on among ethnic South Asians.

FUNDING: Nonprofit grant funding entity

PS5-60
BLUE LOTUS FLOWER (NYMPHEA CAERULEA) IN AN 
ELECTRONIC CIGARETTE

Justin L. Poklis1, Vinit Gholap, gholapvv@mymail.vcu.edu2, Carl E. Wolf3,4, Michelle 
R. Peace4, Grace R. Williams3, Matthew S. Halquist2. 1Virginia Commonwealth Univer-
sity Department of Pharmacology & Toxicology, Richmond, VA, USA, 2Virginia Com-
monwealth University Department of Pharmaceutics, Richmond, VA, USA, 3Virginia 
Commonwealth University Department of Pathology, Richmond, VA, USA, 4Virginia 
Commonwealth University Department of Forensic Science, Richmond, VA, USA.

Introduction: Blue Lotus Flower (Nymphea Caerulea), an Egyptian water-lily, 
contains the psychoactive drugs apomorphine and nuciferine. The flower is used 
as a “natural” sleep aid or an anxiety reliever. Apomorphine is a non-selective 
dopamine agonist that stimulates the dopamine receptors and improves motor 
function. Nuciferine associated with dopamine receptor blockade. Blue Lotus Flower 
is available in a wide array of commercial produces such as capsules, powders, 
extracts and electronic cigarette liquids (e-liquids). The present study was carried 
out to quantify the Blue Lotus psychoactive drugs delivered by e-cigarette. An 
e-liquid and extract resin were purchased and the aerosols were generated using 
a box mod e-cigarette. Aerosols were evaluated for apomorphine and nuciferine. 
Methods: Direct Analysis in Real Time AccuTOFTM Mass Spectrometry was 
used to identify the psychoactive components in the natural products. The 
extracted resin was dissolved in 70:30 propylene glycol: glycerin mixture (10 mg/
mL). The commercial e-liquid and the resin mixture were aerosolized using a 
box mod e-cigarette set at 90W with a coil temperature of 203ºC. The model 
was validated using CORESTA guidelines (Nº81). The aerosols (n=3) were 
entrapped on a Cambridge filter (44mm). The filter was extracted in menthol and 
analyzed using a Waters AcQuity Xevo TQD system UPLC–MS/MS (Milford, MA).  
Results: Apomorphine was not detected in the e-liquid and trace amounts were 
present in the resin. Nuciferine was quantitated at 63 ng/g in the e-liquid and 340 ng/g 
in the resin made e-liquid mixture. The generated aerosols contained 53±14 ng/g and 
239±62 ng/g nuciferine for the e-liquid and resin made e-liquid mixture, respectively. 
Conclusions: With the advent of e-cigarettes devices capable of “vaping” e-liquids of 
natural products and extracted resins, the potential for untoward affects may be realized. 
Funding: This work was supported by the National Institutes of Health (P30DA033934)

FUNDING: Federal

PS5-61
A BRIEF MEASURE OF DEPENDENCE FOR LIGHT SMOKERS: 
ASSESSING CONCURRENT AND PREDICTIVE VALIDITY AMONG 
MEXICAN SMOKERS 

Victoria C. Lambert, M.S.P.H.1, Luis Zavala2, Edna Arillo-Santillán3, Inti Barrientos-Guti-
errez3, James F. Thrasher4. 1University of South Carolina, Columbia, SC, USA, 2Uni-
versity of Michigan, Ann Arbor, MI, USA, 3National Institute of Public Health, Mexico 
Universidad, Cuernavaca, Mexico, 4University of SC, Columbia, SC, USA.

Significance: Measuring smoking dependence using smoking frequency may be 
inadequate for light smokers. We assessed the predictive and concurrent validity of a 
dependence measure among smokers in Mexico, where most smokers are daily light 
or non-daily smokers. Methods: Over one year, adult smokers recruited from an online 
consumer panel in Mexico were surveyed every four months, of whom 498 smokers 
attempted to quit between consecutive surveys. At time “t”, participants answered a 
subset of 10 items from the Wisconsin Inventory of Smoking Dependence Motives 
(WISDM), which addressed five domains (i.e., cravings, cue exposure-associative 
processes, negative reinforcement, positive reinforcement, and weight control). 
Participants reported smoking frequency, and daily smokers were categorized as 
“light” or “heavy” based on the median of 5 cigarettes per day (CPD) in Mexico. Other 
smoking-related variables (e.g.,heaviness of smoking index [HSI], self-efficacy to quit, 
quit intentions) and sociodemographics were evaluated at time “t”. At follow up (time 
“t+1”), participants reported how long they remained abstinent from smoking, from which 
we derived our primary outcome (≥30 days). Logistic models regressed sustained quit 
attempts (≥ 30 days) on study variables (time “t”). We also assessed WISDM’s cross-
sectional association with HSI and self-efficacy to quit. Results: The WISDM scale had 
high inter-item reliability among non-daily (alpha=0.91), daily light (alpha=0.90), and daily 
heavy smokers (alpha=0.89). WISDM score was unassociated with HSI (r=-0.01, p=0.61) 
but was inversely correlated with self-efficacy to quit (r=-0.34, p<.001) when all were 
measured in the same survey (time t). Smokers with higher WISDM scores were less 
likely to have a sustained quit attempt at follow up (AOR=0.77, p= 0.01). Conclusion: 
Our 10-item subset of WISDM questions for measuring smoking dependence among 
light smokers in Mexico appears to have good predictive validity when assessing 
duration of smoking cessation attempts. Future research should evaluate the validity 
of these items in representative samples of Mexican smokers and other populations 
where light smoking is common.

FUNDING: Federal

PS5-62
PERCEPTIONS OF HARM AND ADDICTIVENESS OF 
E-CIGARETTES RELATIVE TO CIGARETTES AMONG YOUTH IN 
CANADA, ENGLAND, AND THE U.S

Keith Nowak1, Victoria Lambert1, James Thrasher1, David Hammond2, Jessica Reid2. 
1University of South Carolina, Columbia, SC, USA, 2University of Waterloo, Waterloo, 
ON, Canada.

Tit le: Perceptions of harm and addictiveness of e-cigarette relative to 
cigarettes among youth in the Canada, England and the US: 2017 - 2019 
Authors: Keith Nowak, Victoria Lambert, James Thrasher, David Hammond, Jessica Reid 
Significance: Few studies have looked at perceptions of the relative harm e-cigarettes 
have changed over time, particularly amongst youth. We evaluated perceptions of 
e-cigarettes from 2017 to 2019 across countries with different e-cigarette regulations. 
Methods: Data were analyzed from the 2017, 2018, and 2019 International Tobacco 
Control Youth Tobacco and Vaping Survey, which surveyed 16-19 year-old youth 
in Canada (n=12,018XXXX), England (n=11,462XXXX), and the United States 
(n=12,007XXXX). Relative harm was assessed by asking participants to directly 
compare harms from smoking and vaping; responses were categorized into perceived 
lower harm for e-cigarettes vs. not. In 2018 and 2019 only, perceived addictiveness was 
asked for each product separately, and their responses for e-cigarettes were subtracted 
from those for smoking. We compared outcomes by country and year, also estimating 
adjusted models that regressed relative perceived harm (logistic) and relative perceived 
addictiveness (linear) on country, year, smoking and e-cigarette use and susceptibility, 
use among family and friends, and sociodemographics. . Results: The percentage who 
perceived e-cigarettes as less harmful than cigarettes decreased in all three countries 
from 2017 to 2019 (Canada=25.4% to 20.2%; England=24.3% to 23.2%; U.S=28.7% to 
15.3%). In pooled adjusted models, perceptions of e-cigarettes as less harmful decreased 
over time (AOR=0.38, p<.001) and was higher in the UK (AOR=1.55, p<0.001) and lower 
in the US (AOR=0.81, p<0.001) than in Canada. In models for relative addictiveness, 
perceiving e-cigarettes as less addictive over time (B=0-.27, p<0.001) and in the US 
compared to Canada (B=0.14, p<0.001). For both relative harm and addictiveness, 



68

2020 Poster Session 5 • Saturday, March 14, 2020, 12:00 PM - 1:30 PM

greater susceptibility and use of e-cigarettes was associated with more positive 
perceptions of e-cigarettes, and greater susceptibility and use of cigarettes was 
associated with more positive perceptions of cigarettes. Conclusion: Youth across all 
three countries increasingly perceive e-cigarettes as more harmful and addictive as 
cigarettes. Future studies should evaluate these perceptions in light of increasing use 
of e-cigarettes in all three countries.

FUNDING: Academic Institution

PS5-63
ANALYZING TRAJECTORIES OF CIGARETTE TO E-CIGARETTE 
SWITCHING USING ECOLOGICAL MOMENTARY ASSESSMENT 
DATA

Alexandra Guttentag, BA, Public Health1, Tuo-Yen Tseng, MA2, Donna Shelley3, 
Thomas Kirchner4. 1New York University, College of Global Public Health, NY, NY, USA, 
2Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, USA, 3NY University 
School of Medicine, NY, NY, USA, 4New York University, NY, NY, USA.

Significance: Health providers and researchers alike have identified electronic 
cigarettes (ECs) as a potentially less harmful alternative to combustible cigarettes 
(CCs) for addicted, adult smokers who cannot otherwise quit. Despite an abundance of 
nationally representative survey data, there is little research about the switching process 
itself; in particular, the initial, acute switching phase which is established in literature 
to be a vulnerable time for relapse. The objective of this research was to identify and 
describe common trajectories of smoking reduction after immediate introduction of EC 
device. Methods: We used well-established Nagin clustering, a form of longitudinal 
latent class analysis, to identify common cigarette-per-day (CPD) reduction patterns. This 
analysis uses data from a RCT with N=78 adult smokers in NYC (>10 cigarettes per day) 
recruited to try ECs as a way to reduce their CC consumption. CPD data was gathered 
via ecological momentary assessment (EMA); participants responded to text messages 
asking about cigarette consumption four times daily across the 21-day intervention 
period. CPD was transformed (square root) prior to analysis. Results: We identified 
four distinct clusters in our sample. “Rapid reducers” were characterized as such given 
that they had the largest negative slope over time (β=-.07; 25.9% of sample). “Moderate 
reducers” had a negative slope of β=-.06 (22.0% of sample). The “slow reducers” group 
and “maintainers” groups had slopes of β=-.03 (33.2% of sample) and β=0.004 (19% 
of sample), respectively. Aside from age and education, sociodemographic factors did 
not statistically differ across the clusters. Randomization condition (placebo EC versus 
4.5% nicotine EC) also did not statistically differ across the clusters. Conclusions: This 
work demonstrates a method for elucidating switching profiles among smokers using 
ECs to transition off of CCs. In this analysis, four patterns of CC smoking reduction 
were identified, providing a potential framework for providers to tailor their advice for 
patients seeking cessation/reduction counseling.

FUNDING: Unfunded

PS5-64
CHANGES IN E-CIGARETTE PERCEPTIONS AND BELIEFS AFTER 
NATIONAL NEW COVERAGE OF EVALI

Jennifer Morgan, PhD1, Nathan Silver1, Joseph Cappella2. 1Annenberg School for 
Communication, Philadelphia, PA, USA, 2University of PA, Philadelphia, PA, USA.

Background: Exposure to media content can shape public opinions about tobacco. The 
United States is undergoing an outbreak of e-cigarette, or vaping, product use–associated 
lung injury (EVALI). The outbreak became headline news in early September, 2019.  
Methods: In August and September, 2019 we conducted 2 cross-sectional online surveys 
with current and former smokers assessing attitudes and beliefs about e-cigarettes. Time 
one (n=864) was collected before the EVALI outbreak was widely covered and time 
two (n=344) was collected after the outbreak had become nation-wide news.  We used 
t-test and X2 to examine differences in perceptions and beliefs between time points.  
Results: E-cigarette harm perceptions increased between time one (mean=2.67, 
sd=.9) and time two (mean=2.90, sd=.97, p<.05).  This change was largely driven by 
ever users of e-cigarettes.  The belief that e-cigarettes were risky and more likely to 
cause lung damage compared to cigarettes increased between time points (p<.05).  
The belief that if the participant used e-cigarettes it would be cool, or appeal to kids 
decreased between time points (p<.05).  Seventy eight percent of participants at time 
two were aware of the vaping illness story.   Being aware of the story was associated 
with more endorsement of the belief that e-cigarettes were risky to use, but not that 
using e-cigarettes would make the participant more likely to get damaged lungs. 

Discussion: Attitudes and beliefs about e-cigarettes changed after EVALI became a top 
news story.  Awareness of the story was associated with some, but not all belief change.  
The themes of E-cigarette new coverage varies more week-to-week compared to other 
tobacco coverage (Gibson, 2019).  Changes in participant’s perceptions of e-cigarettes 
were associated with coverage of this large news story, underscoring the importance of 
working to ensure that coverage is a scientifically accurate as possible.  

FUNDING: Federal

PS5-65
DIETARY INTAKES AMONG SMOKERS FROM THE ALPHA 
TOCOPHEROL, BETA CAROTENE CANCER PREVENTION STUDY 
COHORT

Mandeep Virk-Baker. University of Maryland Extension, Cockeysville, MD, USA.

Background: Smokers tend to have less adequate diet as compared to non-
smokers. Less is known about dietary differences between light vs. heavy smokers. 
The purpose of this study was to evaluate dietary intake by the level of smoking. 
Methods: We evaluated dietary intake among light vs. heavy smokers in Finnish 
male smokers, aged 50 - 69 years, in the Alpha-Tocopherol, Beta-Carotene Cancer 
Prevention (ATBC) Study. Out of 27,111 participants, 17,300 (63.8%) reported 
smoking ≥ 20 cigarettes/day and were classified as heavy-smokers, and 9,811 
(36.2%) reported smoking ˂ 20 cigarettes/day and were classified as light-smokers. 
Results: Baseline mean serum alpha-tocopherol (11.86 ± 0.03 vs. 12.13 ± 0.04 mg/l; p 
˂ 0.00001) and beta-carotene (201.90 ± 1.38 vs. 233.48 ± 1.93 ug/l; p ˂  0.00001) were 
significantly lower among heavy-smokers. Intakes of cereal (212.13 ± 0.67 vs. 221.78 ± 
0.84 g/day; p ˂  0.00001), vegetables (110.91 ± 0.54 vs. 118.29 ± 0.71 g/day; p ˂  0.00001), 
fruits (209.91 ± 1.48 vs. 232.44 ± 1.98 g/day; p ˂  0.00001), and total dietary fiber (18.44 
± 19.29 g/day; p ˂  0.00001) were significantly lower among heavy-smokers as compared 
to light-smokers. However, intakes of red meat (73.14 ± 0.27 vs. 68.04 ± 0.32 g/day; p 
˂0.00001), processed meat (78.10 ± 0.47 vs. 69.44 ± 0.54 g/day; p ˂ 0.00001), dairy 
products (737.23 ± 3.06 vs. 719.42 ± 3.74 g/day; p ˂ 0.0001), coffee (640.56 ± 2.80 
vs. 549.23 ± 3.13 g/day; p ˂ 0.00001), and alcohol (20.55 ± 0.18 vs. 13.50 g/day; p ˂ 
0.00001) were significantly higher among heavy-smokers as compared to light-smokers. 
Conclusions: Dietary intake vary significantly by the level of smoking and heavy-smokers 
have poorer intakes as compared to light-smokers. The observed dietary differences 
have important implications for cancer prevention and control efforts, suggesting 
a need to incorporate dietary components into tobacco cessation interventions. 
Funding: This research was supported in part by the Intramural Research Program of 
the NIH and the National Cancer Institute. Additionally, this research was supported by 
U.S. Public Health Service contracts N01-CN-45165, N01-RC-45035, N01-RC-37004, 
HHSN261201000006C, and HHSN261201500005C from the National Cancer Institute, 
Department of Health and Human Services.

FUNDING: Federal

PS5-66
YOUTH ACCESS TO TOBACCO PRODUCTS IN THE UNITED 
STATES: FINDINGS FROM WAVE 4.5 (2017-2018) OF THE 
POPULATION ASSESSMENT OF TOBACCO AND HEALTH (PATH) 
STUDY 

Hoda T. Hammad, MS, MPH, Sherry T. Liu, PhD, MPH, Kimberly Snyder, MPH, Jennifer 
K. Bernat, PhD, Haijun Xiao, MS. Food and Drug Administration, Beltsville, MD, USA.

S ign i f i cance :  To  exp lo re  how  and  whe re  you th  access  t obacco 
produc ts  and  p rov ide  upda ted  you th  access  es t imates ,  inc lud ing 
availability of tobacco products in the home and sale refusals due to age. 
Methods: We analyzed 12-17 year-old youth and parent data from Wave 4.5 (December 
2017 - December 2018) of the Population Assessment of Tobacco and Health (PATH) 
Study. Youth who were past 30-day tobacco users were asked about usual sources 
of access to 9 tobacco products (n = 1,625), including cigarettes, ENDS (electronic 
nicotine delivery systems), traditional cigars, cigarillos, filtered cigars, pipes, hookah, 
snus and smokeless, as well as sale refusals due to age. We weighted analyses to 
account for complex sampling design and to provide nationally representative estimates. 
Results: Youth obtained most tobacco products through social sources (i.e., someone 
offered, asked someone, or gave someone else money to buy). About a quarter of 
cigarette (25.7, 95% CI: 21.4, 30.5) and ENDS (23.3, 95% CI: 20.5, 26.3) users and a 
third of cigarillo (32.3, 95% CI: 22.5, 43.9) users gave money to somebody else to buy 
these products for them. Nearly a quarter of cigarette (22.9, 95% CI: 18.9, 27.6) and a 
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third of ENDS users (34.0, 95% CI: 30.4, 37.8) had someone offer them the product. 
Cigarette (85.1%, 95% CI: 76.9, 90.8) and cigarillo (73.5%, 95% CI: 58.1, 84.8) users 
who bought themselves or gave someone else money to buy usually bought at a 
convenience store or gas station. For ENDS the usual retail sources were vape shops 
or lounges (58.8%, 95% CI: 49.9, 67.1) and convenience stores or gas stations (26.5%, 
95% CI: 19.7, 34.7). Most tobacco products were purchased in person rather than from 
the internet or by telephone. Nearly 16% of parents reported that tobacco products 
might be available to youth in their home (95% CI: 14.9, 16.5). Refusal of sale due to 
age was 14.0% (95 CI: 9.9, 19.4) for cigarettes, 7.8% (95% CI: 6.1, 10.0) for ENDS, 
18.9% (95% CI: 12.2. 28.1) for smokeless, and 11.9% (95% CI: 7.0, 19.6) for cigarillos. 
Conclusions: This analysis is consistent with previous data reporting that U.S. youth 
access to tobacco products is predominantly through social sources.

FUNDING: Federal; Other

PS5-67
DISCREPANCIES IN FLAVOR PREFERENCES AMONG ADULT 
EVER USERS OF VARIOUS TOBACCO PRODUCTS IN THE US - 
FINDINGS FROM THE POPULATION ASSESSMENT OF TOBACCO 
AND HEALTH STUDY (2015-2016)

Liane M. Schneller1, Dongmei Li1, Zahira Quinones-Tavarez1, Maciej Goniewicz2, 
Amanda Quisenberry2, Zidian Xie1, Irfan Rahman1, Scott McIntosh1, Richard O’Con-
nor2, Deborah Ossip1. 1University of Rochester, Rochester, NY, USA, 2Roswell Park 
Comprehensive Cancer Center, Buffalo, NY, USA.

Significance: Flavorings differ between brands and tobacco products, potentially altering 
the sensory perceptions. This study aimed to examine discrepancies in flavor preference 
across various non-cigarette tobacco products among a national representative sample 
of US adult regular tobacco users. Methods: Data from the Population Assessment 
of Tobacco and Health (PATH) Study Wave 3 (W3) were used. Weighted prevalence 
of flavor preference for various tobacco products, including electronic nicotine delivery 
systems (ENDS), traditional cigars, cigarillos/filtered cigars, hookah and snus/smokeless, 
was presented for 9,037 adult current and new former users of multiple flavored 
tobacco products. Within-subject flavor discrepancies were assessed using generalized 
estimating equations (GEE) models considering the complex sampling design of the 
PATH study. Results: Most regular users of a flavored tobacco products reported 
using one flavor category per product. Fruit flavors, followed by tobacco, were the most 
common flavor categories among ENDS (32% and 25%, respectively) and hookah users 
(44% and 36%, respectively). Tobacco flavor was the most common among regular users 
of traditional cigars (80%), cigarillos/filtered cigars (55%), and smokeless tobacco (79%). 
Polytobacco users of ENDS and traditional cigars had the largest discrepancy, where 
about 68-76%% used different flavor categories when switching products. Conversely, 
polytobacco users of traditional cigars and cigarillos/filtered cigars had the lowest 
discrepancy (23-25%). Conclusion: Many consumers of multiple tobacco products had 
different flavor preferences when switching between products. In the event of a partial 
or full flavor ban for ENDS, these findings raise questions about consumer loyalty to a 
particular tobacco product or a particular flavor category.

FUNDING: Federal

PS5-68
PREVALENCE AND REASONS FOR REDUCING OR QUITTING 
VAPING IN YOUNG ADULTS FINDINGS FROM THE PACE 
VERMONT STUDY

Elias M. Klemperer, PhD1, Julia C. West2, Catherine Peasley-Miklus, PhD1, Rhonda 
Williams, MES3, Christie Vallencourt, MPA3, Maria Roemhildt, PhD3, Chelsea Carman, 
MPH3, Andrea Villanti4. 1University of VT, Burlington, VT, USA, 2University of VT, Dept. of 
Psychiatry, Burlington, VT, USA, 3Vermont Department of Health, Burlington, VT, USA, 
4University of VT, VT Center on Behavior and Health, Burlington, VT, USA.

Introduction: The prevalence of current e-cigarette use (vaping) among young adults 
increased nationally by almost 50% since 2014. While there are no evidence-based 
treatments for quitting vaping, recent studies suggest widespread interest in quitting 
vaping among young people. The goal of this study was to document the prevalence 
and correlates of past 30-day e-cigarette users who attempt to quit or reduce vaping. 
Methodology: We analyzed cross-sectional data collected through online surveys in Fall 
2019 to examine the prevalence of attempts to quit or reduce vaping in the past year 
among young adults (aged 18-24) in Vermont (N=1,037). We used logistic regression 
models to explore whether attempting to quit or reduce vaping was associated with a 

series of sociodemographic variables or history of e-cigarette and combustible tobacco 
use. Results: Among the 184 (17.7%) young adults who reported vaping in the past 
30 days, 23.9% attempted to quit and 31.5% attempted to reduce vaping in the past 
year. Having tried to quit combustible cigarettes in the past year (OR=5.4, 95% CI=1.6, 
18.6), flavored e-cigarette use in the past month (OR=3.5, 95% CI=1.1, 11.1), and a 
greater number of days vaping in the past month (OR=1.04, 95% CI=1.01, 1.08) was 
associated with attempting to quit vaping in the past year. Use of flavored vapes in the 
past month (OR=4.7, 95% CI=1.5, 14.8) was associated with trying to reduce vaping 
in the past year. No sociodemographic variables were associated with attempting to 
quit or reduce vaping. Among those who attempted to quit or reduce vaping (n=102), 
the most common reasons were for health (82.4%), money/cost (60.8%), and to be 
free from addiction (38.2%). Conclusion: More than half of young adults in Vermont 
who vaped in the past month reported trying to quit or reduce in the past year. Recent 
reports of vaping related lung injury may have heightened the salience of health risks, 
given the timing of this survey. There appears to be substantial interest in reducing 
or quitting vaping due to health, cost, and to be free from addiction. Thus, there is a 
need to develop new treatments or substantiate that current evidence-based tobacco 
treatments work for vaping cessation or reduction.

FUNDING: Federal; State

PS5-69
VAPING WHILE HIGH: FACTORS ASSOCIATED WITH USING 
E-CIGARETTE TO VAPE MARIJUANA AMONG ADOLESCENTS IN 
THE UNITED STATES 

Ziyad Ben Taleb, MD,MPH,PhD1, Mohammad Ebrahimi Kalan, MS2, Raed Bahelah, 
MD, PhD3, Md Mashikur Rahman1. 1University of Texas at Arlington, Arlington, TX, 
USA, 2Florida International University, Miami, FL, USA, 3Baldwin Wallace University, 
Berea, OH, USA.

Significance: E-cigarettes are the most commonly used tobacco product among 
youth in the United State (US). In addition to nicotine, e-cigarette can be used to 
vaporize marijuana. However, factors associated with using e-cigarette to vape 
marijuana among youth remain unexplored. This study examined the rates of 
using e-cigarette to vape marijuana and its correlates among youth in the US. 
Methods: We analyzed data from the 2018 National Youth Tobacco Survey. The study 
sample is comprised of 10,680 adolescents who answered yes/no to the question 
“Have you ever used marijuana oil in an e-cigarette?”. Multivariable regression model 
was conducted to assess factors associated with using e-cigarette to vape marijuana. 
Results: Overall, 26.2% of adolescents used e-cigarette to vape marijuana. Females 
were more likely to vape marijuana [adjusted odds ratio (aOR) = 1.35, 95% CI = 1.35, 
1.60] than males. High school students [aOR = 2.15, 95% CI = 1.74, 2.64] were more likely 
to vape marijuana than middle school students. Hispanics [aOR = 2.31, 95% CI = 1.71, 
2.81] and Blacks [aOR = 1.39, 95% CI = 1.02, 1.88] were more likely to vape marijuana 
than whites. Those who perceived e-cigarette as equally addictive to cigarette, were less 
likely to vape marijuana [aOR = 0.80, 95% CI = 0.66, 0.97] than those who perceived it as 
less addictive. In addition, those who reported ever trying cigarettes [aOR = 1.67, 95% CI 
= 1.74, 2.64], cigars [aOR = 2.65, 95% CI = 2.10, 3.33] or waterpipe [aOR = 2.95, 95% 
CI = 2.1, 3.98] were more likely to vape marijuana than those who did not. Adolescents 
who used e-cigarette ≥100 times in their life were more likely to vape marijuana 
than [aOR = 2.67, 95% CI = 1.87, 3.79] than those who used e-cigarette ≤10 times. 
Conclusion: Large number of students have used e-cigarette to vaporize marijuana 
in 2018. Our findings indicate that gender, race and tobacco use are important factors 
associated with using e-cigarettes to vape marijuana. These findings highlight the 
importance of extending the scope of tobacco control efforts targeted at curbing 
e-cigarette use to address vaping marijuana among youth in the US.

FUNDING: Unfunded
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PS5-70
RELATIONSHIPS BETWEEN CIGARETTE SMOKING 
SUSCEPTIBILITY, TOBACCO INDUSTRY-RELATED ACTIVITY, 
AND SMOKING INITIATION AMONG YOUTH IN THE POPULATION 
ASSESSMENT OF TOBACCO AND HEALTH (PATH) STUDY, 2013-
2016

Saida I. Coreas, B.S1, Erik J. Rodriquez, PhD, MPH1, Sana G. Rahman2, Sherine El-
Toukhy, PhD, MA2, Eliseo E. J. Pérez-Stable, MD1. 1Division of Intramural Research, 
National Heart, Lung and Blood Institute, Bethesda, MD, USA, 2Division of Intramural 
Research, National Institute on Minority Health and Health Disparities, Bethesda, MD, 
USA.

Introduction: The landscape of tobacco industry marketing in non-regulated 
mediums and the racial/ethnic diversity of the U.S. youth population has 
dramatically changed since smoking susceptibility was first linked to smoking 
initiation among youth. Our goal was to assess how susceptibility and recent 
industry-related activity (e.g., tobacco product marketing and tobacco-related media 
exposure) has influenced smoking initiation among a diverse cohort of youth. 
Methods: Data came from three waves (2013-2016) of the nationally representative 
Population Assessment of Tobacco and Health study. Youth who were 12-17 years 
old at Wave 1 and completed Wave 3 were included (n=9,640). Susceptibility 
was assessed by three items (try soon, try in the next year, and if your best friend 
offered, would you smoke) and categorized into levels (0= no to all, 1= yes to one, 
2= yes to two or all). Industry-related activity included marketing through social 
media and apps . Other covariates included social media use (Yes/No), exposure 
to smokers (familial, friends, both), and demographic factors. Experimental smoking 
was assessed by ever trying a cigarette, even 1 or 2 puffs. We used multivariable 
logistic regression to evaluate if smoking susceptibility, industry-related activity, 
and other covariates predicted future experimental smoking among youth. 
Results: Between 2013 and 2016, 9.9% of Wave 1 never-smokers became experimental 
smokers at Wave 3. Youth who endorsed 2-3 susceptibility items at Wave 1 were more 
likely [(OR=5.3 (4.4-6.3)] to be experimental smokers at Wave 3. Youth who reported 
receiving a free sample by mail [OR=3.2 (2.1-4.6)], used social media several times 
a day [OR=2.0 (1.2-3.3)], seen tobacco product content on social media [OR=1.2 
(1.03-1.5)], or ever used a tobacco-related app [OR=1.6, (1.2-2.3)] were more likely to 
be experimental smokers at Wave 3. Compared to Whites, Blacks [OR=0.5 (0.4-0.6)] 
and Latinos [OR=0.7 (0.6-0.8)] were less likely to be experimental smokers at Wave 3. 
Conclusion: Smoking susceptibility and recent industry-related activity were predictive 
of experimental smoking among a diverse cohort of youth. Such industry-related activity 
should be monitored and considered for regulation. Further research is needed to test 
similar susceptibility measures for non-cigarette tobacco products as predictors of 
experimental smoking among diverse youth.

FUNDING: Federal

PS5-71
DIFFERENCES IN REASONS FOR LITTLE CIGAR/CIGARILLO USE 
ACROSS WHITE AND BLACK YOUNG ADULT EVER USERS

Delaney Dunn, BA1,2, Amanda Johnson, MHS2, Amy Cohn, PhD2. 1Oklahoma State 
University, Stillwater, OK, USA, 2Oklahoma Tobacco Research Center, Oklahoma City, 
OK, USA.

Significance: While little cigar and cigarillo (LCC) use has recently increased among 
young adults (18-24), the reasons behind this more frequent LCC use are still being 
assessed (Johnson et al., 2018). Research suggests there are racial/ethnic differences in 
LCC use, with younger, male, Black and Hispanic adults reporting more current LCC use 
than older, female, White adults (Nyman et al., 2016). Additionally, past research shows 
that flavors and affordability are reasons young adults are more likely to initiate LCC use 
(Sterling et al., 2015). Given the racial discrepancies in LCC use, it is important to better 
understand if racial differences exist in reasons for use. This study assessed differences 
in reasons for LCC use between White and Black young adult ever LCC users. 
Method: Participants were young adult ever LCC users (N = 1,058; n = 927 
White, n = 131 Black/African American) with an average age of 21 years. The 
sample identified primarily as male (58.9%) and White (87.6%). Participants 
were recruited from Amazon Mechanical Turk and completed online measures 
related to tobacco use, flavor preferences, and 8 different reasons for using LCCs. 
Results: Chi-square tests of independence revealed significant differences 
between White and Black ever users on three reasons for use. Specifically, a 
significantly greater percentage of Black compared to White participants reported 
using LCCs due to their affordability (68.4% vs 47.6%, p < .001), the perception 
that they are less harmful than cigarettes (22.9% vs 16.2%; p < .05), and because 

LCC advertising was perceived as appealing to them (17.6% vs 9.3%; p < .05). 
Conclusion: Findings support evidence of racial differences in reasons for LCC use. 
This finding is in accord with LLCs being more heavily marketed in predominantly Black 
communities, and the belief that LCCs are less harmful than cigarettes (Cantrell et al., 
2013). Future research should continue examining reasons for LCC use in order to 
enhance the effectiveness of tobacco cessation interventions and prevention messages 
targeting specific sub-groups of users.

FUNDING: Federal

PS5-72
USE AND PERCEPTIONS OF ENDS AMONG OLDER SMOKERS 
ELIGIBLE FOR LUNG CANCER SCREENING

Lisa Fucito, PhD1, Krysten W. Bold, PhD2, John P. LaVigne, BA1, Sydney J. Cannon, 
BA1, Stephen R. Baldassarri, MD3, Steven L. Bernstein, MD1, Roy S. Herbst, MD1, 
Stephanie O’Malley, PhD1, Benjamin Toll, PhD4. 1Yale University School of Medicine, 
New Haven, CT, USA, 2Yale University, New Haven, CT, USA, 3Yale School of Medicine, 
New Haven, CT, USA, 4Medical University of SC, Charleston, SC, USA.

Background: Prior studies have shown that many smokers with comorbid medical 
conditions use electronic nicotine delivery systems (ENDS). However, most of this use 
is among younger adults. There is less research on ENDS use among older smokers. 
We investigated ENDS use among smokers age 55 years or older eligible for lung 
cancer screening, a cohort at increased risk for lung cancer and other smoking-related 
diseases. Methods: Current smokers from 2 cancer centers (N=130; Yale and MUSC) 
completed a brief ENDS survey at the time of their screening visit between Jan and 
Oct. 2019. Results: Participants were a mean of 62.7 (SD=5.1) years old and mostly 
male (55.4%) and White (71.1%). They smoked a mean of 14.3 cigarettes/day (SD=9.0) 
and had a mean Heaviness of Smoking Index score of 2.7 (SD=1.4). Most (54.7%) self-
reported > 1 co-morbid medical conditions listed on the survey (respiratory diseases most 
common, 46.9%). One-third (33.3%) reported ever using ENDS. A smaller proportion of 
Black participants (17.1%) reported ever using ENDS compared to White participants 
(38.2%) (p=0.03). Among ENDS, disposable/rechargeable cig-a-like e-cigarettes were 
more commonly used compared to JUUL/pod e-cigarettes or refillable tank devices. Of 
all participants, 38.5% expressed a willingness to try ENDS in the future. Participants 
who reported ever using were significantly more likely to report a willingness to use 
ENDS in the future (64.1% vs. 27.8%, p<0.001). Past and future ENDS use did not vary 
by self-reported medical status. However, among participants who did not self-report 
specific medical conditions, women were significantly more willing to try ENDS than men 
(52.4% vs. 21.9%, p=0.04). The most common reasons for future ENDS use included 
smoking cessation/reduction (51%) and health risk reduction to self or others (50.5%). 
Most (64.2%) participants did not know that ENDS are not FDA-approved for smoking 
cessation. Conclusion: Older smokers are willing to try ENDS for harm reduction and/
or smoking cessation. There may be important demographic differences in ENDS use in 
this age group. Moreover, older smokers may have misperceptions about these products.

FUNDING: Federal; Academic Institution

PS5-73
COMPLIANCE WITH SMOKE-FREE POLICIES IN PUBLIC SERVICE 
VEHICLES IN KARACHI, PAKISTAN

Hanaa Ahsan1, Connie Hoe1, Fouad Aslam2, Kathy Wright2, Gan Quan2, Joanna Co-
hen1. 1Johns Hopkins Bloomberg School of Public Health, Institute for Global Tobacco 
Control, Baltimore, MD, USA, 2The International Union Against Tuberculosis and Lung 
Disease, New York, NY, USA.

Significance: In 2002, the Government of Pakistan passed the “Prohibition of Smoking 
in Enclosed Places and Protection of Non-smokers Health Ordinance”, which bans 
smoking inside all public places, including public service vehicles, and requires no-
smoking signage to be displayed at these venues. As Pakistan’s most populous city, 
Karachi’s public transport system, particularly buses, tend to be overcrowded with 
students and workers commuting long-distances. The objective of this study was to 
assess compliance of public service vehicles with the smoke-free policy in Karachi. 
Methods: Observational data were collected by trained data collectors across two districts 
in Karachi between October - November 2019. Observations pertaining to evidence of 
smoking, and the presence and content of no-smoking signage, were conducted on public 
service vehicles (N=63), using an observation form that had been uploaded to a mobile data 
collection application. Vehicles sampled included public buses (n=43) and taxis (n=20). 
Descriptive data analysis was conducted to understand level of compliance by vehicle type. 
Results: Evidence of smoking varied across the two types of public service vehicles; only 
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70% of public buses, but all (100%) taxis observed were compliant. When assessing the 
individual indicators of compliance on buses, smoking was observed on 26% of buses; 
cigarette butts were identified on 21% of buses; and none (0%) of the buses contained 
ashtrays or other instruments used to hold cigarette litter. The display of no-smoking signage 
was poor; none (0%) of the vehicles observed had no-smoking signs displayed inside. 
Conclusion: Enhanced efforts by enforcement agencies in Karachi are needed to 
ensure all public service vehicles operating in the megacity are smoke-free. Given 
the relationship between low socioeconomic status and smoking prevalence, efforts 
to enforce the smoking ban must target public buses as these are most often used by 
people with lower socioeconomic status in Karachi. Enforcement efforts concerning the 
display of no-smoking signage must target both buses and taxis, and may include the 
provision of appropriate signage from city enforcement agencies.

FUNDING: Nonprofit grant funding entity

PS5-74
CIGARETTE PACK DESIGN: THE IMPACT OF STANDARDISED 
PACKAGING AND LARGER HEALTH WARNINGS ON INTENTIONS 
TO TRY, PERCEPTIONS OF TASTE AND PRODUCT HARM 

Osama Mahmoud1, Carlos Sillero-Rejon1, Ricardo M. Tamayo2, Sally Adams3, Alvaro 
A. Clavijo-Alvarez2, Olivia Maynard1. 1University of Bristol, Bristol, United Kingdom, 
2Universidad Nacionale de Colombia, Bogota, Colombia, 3University of Bath, Bath, 
United Kingdom.

Significance: Smoking-related morbidity and mortality is set to increase in Colombia 
over the next decade. We examined whether standardised packaging and larger health 
warnings may change responses to tobacco packaging including perceptions of the 
taste, harmfulness and which tobacco products they would like to try. Methods: Two 
discrete choice experiments (forced and non-forced DCE) were conducted whereby 
participants were shown 12 pairs of cigarette packets (choice sets), each with different 
combinations of the attributes: branding (branded vs. standardised packaging); health 
warning size (30% vs. 70% of the pack covered by the health warning); tobacco brands 
(two brands). In the non-forced DCE, paricipants were allowed to choose the option 
“none” at each choice set. In each DCE, the choice sets were randomly introduced. The 
experiments were repeated three times such that participants were asked to choose 
the option that they would rather try (Try), would taste better (Taste) and would be 
less harmful (Less-harmful). Responses from 62 Colombian daily smokers, 58 weekly 
smokers and 55 non-smokers were analysed using conditional logit models. Results: 
Participants were less likely to choose the standardised packs as those they would like 
to try and would taste better (forced-DCE: Try [OR = 0.38, 95%CI = 0.27 to 0.53], Taste 
[OR = 0.32, 95%CI = 0.23 to 0.45]; non-forced-DCE: Try [OR = 0.42, 95%CI = 0.28 to 
0.61], Taste [OR = 0.29, 95%CI = 0.20 to 0.42]). There was no evidence for branding’s 
impact on choices of less harmful cigarette packets (forced-DCE: Less-harmful [OR = 
0.78, 95%CI = 0.57 to 1.08]; non-forced-DCE: Less-harmful [OR = 0.92, 95%CI = 0.65 
to 1.33]). Participants were less likely to choose a pack with a larger health warning 
size: (forced-DCE: Try [OR = 0.83 per 10% increase in warning size, 95%CI = 0.79 
to 0.86], Taste [OR = 0.89, 95%CI = 0.85 to 0.92], Less-harmful [OR = 0.78, 95%CI = 
0.75 to 0.81]; non-forced-DCE: Try [OR = 0.83, CI = 0.78 to 0.88], Taste [OR = 0.90, 
95%CI = 0.86 to 0.95], Less-harmful [OR = 0.73, 95%CI = 0.70 to 0.77]. Conclusion: 
These findings suggest that standardised packaging and larger health warnings may 
alter taste and harm perceptions of tobacco products and may reduce intentions to try 
them. This is the first research examining the impact of standardised packaging and 
larger warnings using this methodology among Colombian smokers and the findings 
have implications for the implementation of new tobacco control policies in the country.

FUNDING: Academic Institution

PS5-75
UNDERSTANDING SMOKELESS TOBACCO USE AND CESSATION 
BEHAVIOURS IN SOUTH ASIA; QUALITATIVE FINDINGS FROM 
BANGLADESH, INDIA AND PAKISTAN 

Muhammad Faraz Siddiqui1, Fayaz Ahmad2, Roshini Babu3, Fariza Feroze4, Prashant 
Kumar Singh3, Suzanne Tanya Nethan3, Ahsana Nazish5, Narjis Rizvi5, Linda Bauld6, 
Ray Croucher1, Ian Kellar7, Kamran Siddiqi1, Heather Thomson8, Cath Jackson9. 1Uni-
versity of York, York, United Kingdom, 2Khyber Medical University, Peshawar, Pakistan, 
3National Institute of Cancer Prevention & Research, Noida, India, 4ARK foundation, 
Dhaka, Bangladesh, 5Aga Khan University, Karachi, Pakistan, 6University of Edinburgh, 
Edinburgh, United Kingdom, 7University of Leeds, Leeds, United Kingdom, 8Department 
of Public Health, Leeds city council, Leeds, United Kingdom, 9Valid Research Ltd., 
Wetherby, United Kingdom.

Background: While smokeless tobacco (ST) is consumed globally, two-thirds of its use 
concentrates in South Asia. Limited contextual information around ST use and experience 
of quitting ST is available to inform cessation programmes in these settings. The aims of 
this study were to (1) explore behaviours around ST use in the South Asian context, and 
(2) identify barriers and facilitators to cessation. Methods: A qualitative interview study 
among exclusive ST users was conducted in Bangladesh, India and Pakistan. Thirty-
three, face-to-face interviews were conducted with men and women reporting daily use 
of ST products using a semi-structured interview guide based on the COM-B (capability, 
opportunity, motivation-behavior) model. Interviews explored ST use behaviours and 
experiences of making quit attempts. A qualitative analysis was conducted using the 
Framework approach, using Microsoft Excel. Findings: Participants were long-time (up 
to 40 years), high frequency (up to 30 times/day) users of ST products including Guthkha, 
Zarda, Naswar and Khaini. Many appeared conscious of how others judge their ST use, 
preferring to consume ST products alone or in the company of close friends, away from 
non-users. ST products were viewed as affordable and easy to access. Participants 
spoke of high levels of dependence and feelings of helplessness in quitting. Some 
relied on ST to help them sleep, improve alertness, improve digestion and manage 
pain. Most had attempted to quit multiple times because of family pressure, existing, 
and fear of, health problems (e.g. respiratory, oral health) as well as the associated cost 
of treatment. However, because of strong addiction and a lack of effective cessation 
strategies, these failed. Most believed there is no professional support and described 
feelings of helplessness in quitting. Conclusion: Diverse ST products are being used 
in South Asia. Although cessation attempts are common, these are commonly self-help, 
structured cessation programmes would be beneficial in assisting ST users quitThis 
insight has been used to adapt an existing ST cessation programme to each country 
setting for future testing.

FUNDING: State

PS5-76
INTERACTIONS BETWEEN MATERNAL SMOKING AND CAFFEINE 
CONSUMPTION DURING PREGNANCY PROSPECTIVELY 
PREDICT INFANT NEUROBEHAVIOR

Zoe Pavoncello-Kelley, B.A1, Katelyn Borba, B.A1, Meaghan McCallum, Ph.D1, Laura 
R. Stroud, Ph.D1,2. 1The Miriam Hospital, Providence, RI, USA, 2Warren Alpert Medical 
School of Brown University, Providence, RI, USA.

Significance: Maternal smoking during pregnancy (MSDP) and caffeine 
consumption during pregnancy have been linked to adverse infant outcomes. 
These exposures have been examined in isolation, leaving effects of dual 
exposure on infant neurobehavior unknown. The present study examined 
associations between caffeine consumption, MSDP, and infant neurobehavior. We 
hypothesized that infants with dual exposure would demonstrate poorest outcomes. 
Method: Participants were 156 women (Mage=25, SD=5) enrolled during pregnancy 
(MGA=30, SD=3) and their infants. Women were primarily from low-income 
households (58% <$30k/yr) and ethnic/racial minorities (53%). During 4 interviews, 
MSDP was assessed from 3-months preconception through delivery via calendar-
based interview and was biochemically verified via saliva cotinine. Caffeine intake 
was assessed at each interview and was summarized as average milligrams per 
day over pregnancy. 61% were classified as positive for MSDP; 21% reported 
high caffeine consumption (>200 mg/day). Infant neurobehavior was assessed 
at days 1, 5, 10, and 30 using the NICU Network Neurobehavioral Scale. 
Results: ANOVAs revealed that significant interactions of caffeine and MSDP predicted 
day 5 attention (F=4.62, p<.05) and day 30 asymmetrical reflexes (F=6.72, p<.05), 
with increasing caffeine exposure predicting worse outcomes only among controls. 
Significant main effects of caffeine predicted day 10 hypotonia (F=5.38, p< .05) and 
day 30 handling (F=4.63, p< .05), with increasing caffeine associated with worse 
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outcomes. Finally, significant main effects of MSDP predicted day 5 stress abstinence 
(F=6.48, p< .05) and handling (F=5.96, p< .05), with exposed infants performing worse. 
Conclusion: Results indicate that MSDP, caffeine, and dual exposure each uniquely 
predicted infant neurobehavior. If replicated, results suggest that caffeine may have 
adverse effects on infant neurodevelopment, similar to those linked to MSDP in prior 
studies. Results indicate that pregnant women should be educated regarding potential 
harmful effects of prenatal caffeine use and MSDP.

FUNDING: Federal

PS5-77
TOBACCO AND MARIJUANA USE AMONG YOUNG ADULTS A 
QUALITATIVE APPROACH TO UNDERSTANDING EVALI RISK

Shazia Rangwala1, Stephanie L. Clendennen2, Kathleen R. Case3, Aslesha Sumbe1, 
Baojiang Chen1, Anna V. Wilkinson4, Melissa B. Harrell1. 1UT Health School of Public 
Health, Austin, TX, USA, 2UT Health, School of Public Health in Austin, Austin, TX, 
USA, 3UT School of Public Health, Austin, TX, USA, 4University of TX Science Center 
at Houston, School of Public Health, Austin, TX, USA.

Introduction: Given the recent EVALI health crisis due to combined THC and 
e-cigarette use, continued study of young adults’ experiences with and reasons for 
using e-cigarettes, marijuana, and/or other tobacco products is warranted. Methods: 
In-depth, semi-structured qualitative interviews (n=24) with young adult (ages 18-22) 
past 30-day e-cigarette users who vaped nicotine or THC (marijuana) were conducted 
to better understand reasons and experiences related to use of e-cigarettes, marijuana, 
and/or other tobacco products. Interviews were audio-recorded and transcribed 
verbatim. Thematic content analysis was conducted to identify recurring themes and 
draw conclusions. Results: Frequent users of nicotine and/or marijuana in e-cigarettes 
reported negative health effects like sinus congestion; dry throat; cough; chest pains; 
nausea or “nic sick”; and shortness of breath or reduced lung capacity; Sometimes, they 
gave these as reasons to reduce or quit using e-cigarettes. Participants also reported 
using e-cigarettes and/or marijuana to help alleviate stress or anxiety, but said using 
marijuana can lead to feeling paranoid or stressed, suggesting potential bi-directional 
relationships between anxiety and use of these two products. Other reasons for using 
e-cigarettes or marijuana were social bonding, social exposure, anxiety reduction, 
as hobbies/collections, for focusing on tasks, pain management, and dependence. 
Peer influence and social exposure play major roles in the initiation of e-cigarette and 
marijuana vaping while perceived stress and work/school schedules dictate continued 
use and product preference. Alcohol use may to lead to reduced inhibition causing 
an increased frequency in “hitting” e-cigarettes, and decreased guilt about cigarette 
smoking; but alcohol use does not appear to have the same effect on marijuana. In 
general, participants perceived smoking marijuana in a raw or “joint” form to be the 
least harmful, and perceived traditional cigarettes to be the most harmful. Discussion: 
Young adults who vape THC and/or nicotine report a wide variety of negative health 
outcomes. Reasons for use varied, though primarily focused on managing anxiety, pain, 
product dependence, and life tasks (e.g., at work, school). Interventions to reduce the 
use of these products should focus on identifying alternative, healthier ways to meet 
these needs for young adults.

FUNDING: Federal

PS5-78
PREVALENCE OF CONVENTIONAL CIGARETTE AND 
ELECTRONIC NICOTINE DELIVERY SYSTEM USE PRIOR TO 
CONCEPTION AND BEHAVIOR CHANGE DURING PREGNANCY 
- FINDINGS FROM THE PREGNANCY RISK ASSESSMENT 
MONITORING SYSTEM PHASE 8 (2016-2017)

Liane Schneller1, Abigail Friedman2, Deborah Ossip1, Elaine Hill1. 1University of Roch-
ester, Rochester, NY, USA, 2Yale University, New Haven, CT, USA.

Significance: Nicotine exposure during pregnancy can harm the fetus. However, use 
of nicotine replacement therapy for pregnant tobacco users is still debated, which may 
make it difficult to quit. This study assessed how use of conventional cigarettes (CCs) 
and electronic nicotine delivery systems (ENDS) during the 3 months prior to conception 
relate to changes in behavior (switching or quitting) during the last trimester. Methods: 
Cross-sectional data from the 2016-2017 Pregnancy Risk Assessment Monitoring 
System cover over 80% of US births, with questions about CCs, ENDS, and dual use 
(CCs and ENDS) in the 3 months prior to conception and during the last trimester 
(N=72,661). Logistic regression models were used to assess the association between 

product choice prior to conception and prenatal quitting. Results: In the 3 months prior 
to conception, 80% of the sample did not use CCs or ENDS, 16% used CCs only, 3% 
were dual users, and 1% used ENDS only. By the last trimester, 90% of the sample did 
not use CCs or ENDS, 8% used CCs, 1% were dual users, and 0.4% used ENDS with 
12% of the sample changing their behavior from 3 months prior to conception. Of the 20% 
(N=14,394) reporting pre-conception tobacco use, 52% had quit by the last trimester. 
About 33% of baseline dual users (N= 668 of 2,109) switched to a single product by the 
last trimester, whereas 1% of those using a single product initially became dual users 
(N=106 of 12,375). Odds of quitting by the last trimester were lower for baseline CC 
users (aOR: 0.33; 95%CI: 0.27, 0.40) and dual users (aOR: 0.23; 95%CI: 0.18, 0.28) as 
compared to ENDS users. Furthermore, those who initially used only CCs had a higher 
odds of quitting compared to dual users (aOR: 1.45; 95%CI: 1.31, 1.60). Conclusion: 
Half of pre-conception tobacco users quit during pregnancy, with exclusive vapers more 
likely to quit than exclusive smokers, and the latter more likely to quit than dual users. 
As product choice may influence prenatal quitting and switching, further study of these 
dynamics and their health impacts are needed.

FUNDING: Federal

PS5-79
TRENDS IN SMOKING DURING PREGNANCY BY 
SOCIOECONOMIC CHARACTERISTICS IN THE UNITED STATES, 
2010-2017

Sunday Azagba, PhD, Lauren Manzione, Lingpeng Shan, Jessica King. University of 
Utah, Salt Lake City, UT, USA.

Background: Maternal smoking during pregnancy remains a public health concern in 
the US. We examined whether the prevalence of smoking during pregnancy decreased 
between 2010 and 2017 and how trends differed by demographic subgroups. Methods: 
We used 2010-2017 data from the National Center for Health Statistics. Rao-Scott Chi-
Square tests were used to compare characteristics between smoking and nonsmoking 
groups. Cochran-Armitage tests and logistic regression were used to assess overall 
changes in the prevalence of smoking during pregnancy over time and changes for age, 
race, and educational attainment subgroups. Results: The prevalence of smoking during 
pregnancy decreased from 9.2% in 2010 to 6.9% in 2017. In 2017, the prevalence was 
highest among women aged 20-24 (9.9%), American Indian/Alaskan Natives (15%), 
and those with a high school diploma or GED (12.2%). Prevalence was lowest among 
women younger than 15 (1.7%), Asian/Pacific Islanders (1%), and those who had a 
master’s degree and higher (0.3%). Prevalence did not decrease significantly over time 
in the 35-39 age group (4.5% to 4.4%; p=0.08), and significantly increased for women 
with less than a high school diploma from 10.2% to 11.8%; p <0.0001. Conclusions: 
Smoking prevalence during pregnancy in the US is declining, but is highest among 
younger women (20-24), American Indian/Alaska Natives, and women with a high 
school diploma, GED. In addition, prevalence has increased for women with the least 
education. Targeted research and tobacco control interventions could help address the 
specific needs of these high-risk subpopulations.

PS5-80
REMOVAL OF “LIGHT” PACKAGING DESCRIPTOR INSUFFICIENT 
FOR CORRECTING FALSE PRODUCT PERCEPTIONS AMONG 
MARLBORO GOLD SMOKERS: BASELINE DATA FROM A 
RANDOMIZED TRIAL 

Melissa Mercincavage1, Benjamin Albelda1, Darren Mays2, Valentina Souprountchouk1, 
Andrew A. Strasser1. 1University of Pennsylvania Perelman School of Medicine, Phila-
delphia, PA, USA, 2Georgetown University Medical Center, WA, DC, USA.

Significance: Misleading descriptors (e.g., “light,” “low-tar”) were removed from cigarette 
packaging in 2010 because they falsely imply lower health risks. However, many smokers 
were unaware of the descriptor ban (Falcone et al., 2015), thus it is unclear if this 
change improved product risk perceptions or subsequent use and toxicant exposure. 
This study compared product risk perceptions, subjective ratings, smoking behaviors, 
and nicotine exposure between Marlboro Gold (formerly “light”) and Red smokers. 
Methods: 240 non-treatment-seeking adult daily Marlboro Red and Gold smokers 
(70% male, 71% White, mean [SD] cigarettes per day (CPD) = 16.4 [8.3]) completed 
two laboratory sessions over a 5-day baseline period for a randomized trial of cigarette 
packaging. At each session, participants smoked two cigarettes through a topography 
device to capture their puffing behavior, provided pre- and post-cigarette carbon 
monoxide (CO) assessments, and completed risk perception and subjective rating 
questionnaires. Self-reported CPD for each baseline day was verified via filter collection, 
and urine collected at the end of the period was assayed for nicotine metabolites. 
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Results: Gold (vs. Red) smokers were more likely to incorrectly believe their 
cigarettes had less nicotine and tar (p’s <.001), and rated them as weaker, 
less harsh, and more mild tasting (p’s <.05). Gold (vs. Red) smokers also 
consumed more CPD and puffed their cigarettes less intensively, but these 
differences were not statistically significant (p’s <.1). Notably, there were no 
group differences on CO boost or urinary total nicotine equivalents (p’s >.2). 
Conclusions: Although their cigarettes were not labeled “light”, Marlboro Gold smokers 
held false perceptions about the nicotine and tar content of their brand and provided 
sensory ratings consistent with “light” taste. Further, Gold smokers altered their smoking 
behaviors to ultimately result in the same nicotine exposure, and likely, same disease risk 
as Red smokers. Implementing more extreme changes to product packaging (e.g., plain 
packaging) or design (e.g., filter ventilation removal) may be necessary to accurately 
inform smokers of product risks.

FUNDING: Federal

PS5-81
EXPLORING THE DELIVERY, UPTAKE, AND EFFECT OF 
RECRUITMENT VIDEOS TO ENHANCE SMOKING CESSATION 
TRIAL ENROLLMENT AMONG LUNG CANCER SCREENING 
PATIENTS

Saif Hawari, MD, Jordan Neil, Ph.D., Jennifer Haas, MD, MSPH, Nancy Rigotti, MD, 
Caylin Marotta, MPH, Amy Wint, MSc, Elyse Park, Ph.D., MPH. Massachusetts General 
Hospital, Boston, MA, USA.

Background: Screen ASSIST is a randomized trial promoting smoking cessation 
among current smokers undergoing lung cancer screening (LCS). Leveraging 
this ‘teachable moment’, Screen ASSIST incorporates a targeted recruitment 
video strategy across 3 clinical timepoints in the LCS process. Videos are 
disseminated to prospective participants via email before and after LCS and via 
iPad at an LCS clinic (N=6 study clinics) upon completion of a brief eligibility 
survey. The current study explores the delivery, uptake and effect of implementing 
recruitment videos at the point of LCS examination to increase study enrollment. 
Method: Descriptive statistics calculated the percentage of patients at an LCS clinic who 
(1) received an iPad, (2) watched the recruitment video on the iPad, and (3) enrolled in 
the trial. A chi-squared test determined whether patients who watched the recruitment 
video at the LCS clinic were more likely than those who did not watch the video to enroll. 
Results: From April-November 2019, 742 patients arrived at an LCS clinic and were 
eligible to receive an iPad; 400/742 (53.9%) received an iPad. The remaining 342 
patients were missed or had previously declined trial participation. Of the 400 patients 
who received an iPad, 301/400 (75.3%) completed the brief survey. Among survey 
completers, 171 patients were eligible to watch a recruitment video (171/301; 56.8%); 
72/171 (42.1%) watched the video on the iPad, 41/171 (24.0%) asked to be emailed 
the video to watch later, and 58/171 (33.9%) declined to watch the video. Of the 72 
patients who watched the video at an LCS clinic, 19/171 (11.1%) enrolled in the trial. Of 
the 99 patients who asked to watch the video later or declined to watch the video, 9/171 
(4.7%) enrolled. Watching the video at an LCS clinic, compared to not watching the video 
(72 vs. 99), was associated with greater study enrollment, X2 (1, 171) = 9.11, p = .003. 
Conclusion: While improvements are needed to increase delivery of iPads at LCS 
sites, recruitment videos integrated into cancer screening settings can leverage 
teachable moments and offer viable mechanisms to improve enrollment into smoking 
cessation trials.

FUNDING: Federal

PS5-83
COMMUNICATING E-CIGARETTE RISK: THE IMPACT OF 
VARYING THE PRESENCE AND POSITION OF RELATIVE HARM 
INFORMATION ON PERCEPTIONS IN AN ONLINE SAMPLE. 

Cassidy M. White, Eric C. Donny, PhD. Wake Forest School of Medicine, Winston-Sa-
lem, NC, USA.

SIGNIFICANCE: Harm perceptions play a critical role in tobacco use. An increasing 
proportion of U.S. adults perceive e-cigarettes as equally or more harmful than cigarettes. 
This sparks debate about whether the health risks of e-cigarettes have been effectively 
communicated to the public. The current study manipulated the content and sentence 
structure of messages about e-cigarette risk to determine if the presence and position 
of relative harm information affect smokers’ and non-smokers’ harm perceptions. 
METHODS: 1573 U.S. adults completed a survey on Amazon Mechanical Turk. After 

capturing demographic and tobacco-use information, participants viewed one of three 
messages describing e-cigarette health risks or an unrelated control message (random 
assignment, stratified by smoking status). All e-cigarette risk messages contained 
an identical absolute harm statement. Two messages also included relative harm 
statements. One of these was structured to emphasize relative harm (“cigarettes 
are the most harmful”), and the other to de-emphasize relative harm (“e-cigarettes 
are safer, but not safe”). Following message exposure, participants completed items 
regarding relative harm perceptions and intent to use an e-cigarette in the future. Logistic 
regression was used to assess the odds of smokers and non-smokers in each message 
condition perceiving e-cigarettes as less harmful than cigarettes. RESULTS: Among 
non-smokers, exposure to a message with relative harm information, regardless of 
emphasis, increased the likelihood of indicating that e-cigarettes are less harmful than 
cigarettes compared to the control condition (p < 0.01), while exposure to a message with 
only absolute harm information significantly decreased that likelihood (p < 0.01). Among 
smokers, the likelihood of indicating that e-cigarettes are less harmful than cigarettes 
only significantly differed (increased) from the control when relative harm information 
was both present and emphasized (p < 0.01). CONCLUSIONS: Exposure to relative 
harm information may increase the perception that e-cigarettes are less harmful than 
cigarettes. Ongoing work will examine how a similar manipulation affects the perceived 
credibility of messages containing relative and absolute harm information.

FUNDING: Federal

PS5-84
HEALTH RISKS ASSOCIATED WITHUSE OFSWEDISH SNUS

Rune Becher, PhD1, Håkon Valen Rukke2, Tom K. Grimsrud3, Gunn E. Vist1, Bend-
ik C. Brinchmann4,1, Jan Alexander1, Ida-Kristin Ø. Elvsaas1, Oddvar Myhre1, Per E. 
Schwarze1. 1Norwegian Institute of Public Health, Oslo, Norway, 2Nordic Institute of 
Material Testing (NIOM), Oslo, Norway, 3Cancer Registry of Norway, Oslo, Norway, 
4The National Institute of Occupational Health, Oslo, Norway.

Significance: Smokeless tobacco is marketed as an alternative to smoking. Recently, 
US FDA approved Swedish snus as a “modified risk tobacco product”. In October 2019, 
the Norwegian Institute of Public Health published an updated health risk assessment 
of Swedish snus. Methods: We conducted systematic reviews of the epidemiologic 
studies on health risks from using Swedish snus compared with not using tobacco 
products. We assessed the internal study validity (quality/risk of bias), described, 
summarized and graded our confidence in the effect estimates using GRADE. Moreover, 
we described and summarized the biologic effects of tobacco specific nitrosamines 
(TSNA) and nicotine as well as experimental animal studies on Swedish snus. 
Results: Tobacco specific nitrosamines (TSNA) are established genotoxins and human 
carcinogens. Thus, studies on health risks of snus use in humans are mainly observational. 
N i co t i ne  causes  a  va r i e t y  o f  adve rse  hea l t h  e f f ec t s  i n  an ima l s 
that may be relevant to humans, with potential consequences of varying 
severity and supportive of outcomes observed in epidemiological studies. 
Based on our  systemat ic  rev iews of  observat ional  s tud ies as wel l 
as knowledge about TSNA and nicotine, animal studies, plus knowledge of 
harmful effects from other tobacco products, we found that Swedish snus: 
• Probably increases risk of cancer of esophagus and pancreas, risk of high blood 
pressure, lethality during the weeks after a heart attack or stroke, long-term risk 
of dying after stroke as well as risk of type 2 diabetes and metabolic syndrome. 
• Possibly increases the risk of cancer of the stomach and rectum, increases 
the mortal i ty (overal l  and cancer-speci f ic)  af ter a cancer diagnosis. 
• Used during pregnancy, it probably increases risk of premature births and 
possibly risk of stillbirths, being small for gestational age and reduced birth weight. 
•  May increase the r isk of non-affect ive psychosis,  weight gain and 
obes i ty.  I t  may a lso  increase the  r isk  o f  endothe l ia l  dys func t ion . 
Conclusion: The report from the Norwegian Institute of Public health shows that use 
of Swedish snus increases the risks of several adverse health outcomes.

FUNDING: Federal

PS5-85
AN EXPLORATION OF THE PRICE OF E-CIGARETTE REFILLS 
SOLD ONLINE

Alison F. Cuccia1, Megan C. Diaz1, Katie O’Connor1,2, Minal Patel1, Barbara Schillo1. 
1Schroeder Institute at Truth Initiative, Washington, DC, USA, 2George Washington 
Milken Institute of Public Health, Washington, DC, USA.



74

2020 Poster Session 5 • Saturday, March 14, 2020, 12:00 PM - 1:30 PM

Significance: Electronic cigarettes (e-cigarettes) are the most commonly used tobacco 
product among youth and young adults in the U.S. E-cigarette refills can be purchased 
online, which may allow underage users to circumvent age verifications more easily 
than in retailer stores. Further, little is known about the price of e-cigarette refills online. 
Products sold for less online could reduce the impact of taxation regulation that prevent 
price-sensitive youth from use. This study explores the price of e-cigarette refills online. 
Methods: This analysis examines the prices of e-liquids, closed-system cigalike refills, 
and closed-system tank/pod-mod refills from 2016Q2 to 2019Q3. E-liquid prices were 
standardized by calculating price per mL. All quarterly nominal prices were adjusted 
for inflation to 2019Q3 dollars using the Consumer Price Index. Online price data were 
obtained from data collected by ECigIntelligence. On a quarterly basis, ECigIntelligence 
identifies the top 20 most frequented e-cigarette purchasing websites and reports the 
lowest priced item in each product category. For reference, average weighted prices 
(weighted by sales volume) of comparable product categories were calculated using 
Nielsen retailer scanner data. Results: Online data revealed that the average real price 
for the lowest priced product over the study period was $0.29 per 1mL of e-liquid; $2.76 
for cigalike refills; and $3.92 for tank/pod-mod refills. In contrast, retail data revealed that 
the sales-weighted average real price was $0.45 per 1mL of e-liquid; $3.66 for cigalike 
refills; and $4.66 for tank/pod-mod refills. Conclusion: This is the first study to explore 
online prices of e-cigarette products. These findings provide evidence that online prices 
of e-cigarette refills are low, which may attract youth. E-cigarette products need to be 
regulated; removing online e-cigarette sales will minimize youth access and prevent 
industry price reducing tactics. Future studies should examine e-cigarette product 
prices at multiple online and instore retailers to better understand the retail landscape.

FUNDING: Other

PS5-86
DUAL USE OF COMBUSTIBLE AND ELECTRONIC CIGARETTES 
IS ASSOCIATED WITH ASTHMA EXACERBATIONS - RESULTS 
FROM THE 2016 BEHAVIORAL RISK FACTOR SURVEILLANCE 
SYSTEM ASTHMA CALL-BACK SURVEY

Zahira A. Quinones Tavarez, MD, MPH, MSc, Dongmei Li, Hangchuan Shi, Liane 
M. Schneller, Deborah J. Ossip. University of Rochester Medical Center, Rochester, 
NY, USA.

Significance. Electronic cigarette use (e-cig) has been promoted as a less harmful 
alternative to smoking. Recent reports have linked vaping to acute and chronic lung 
damage. The current analysis examined the association of vaping with exacerbation or 
episodes of asthma in a sample of US adults. Methods. This study analyzed data from 
the 2016 Behavioral Risk Factor Surveillance Survey System Asthma Call-back Survey 
and included 13,922 US interviewed asthmatic adults. Weighted prevalence estimates 
of self-reported asthma episodes in the past 12 months, vaping, smoking and dual use 
(vaping and smoking) are presented. Unadjusted (uOR) and adjusted odd ratios (aOR) 
with 95% confidence intervals (CI) from logistic regression models of complex survey 
design were performed to study the association of vaping with asthma exacerbations as 
compared to non-users. Models adjusted for sex, age, race, educational level, marital 
status, income, body mass index and co-morbidities. Results. Participants included 
59.6% (9,136) females, 32.8% (1,949) were 34 years or younger, 65.2% (10,806) non-
Hispanic white and 28.8% (5,321) graduated from college or technical school. Overall, 
35% (5,210) of respondents, 14.7% (768) of current smokers, 4.5% (183) of dual users, 
2.6% (89) of current vapers, and 78.2% (4,139) of non-users have had an asthma episode 
in the past year. Dual users (aOR=2.12, 95%CI 1.36, 3.30) were more likely to have an 
exacerbation in the past year as compared to non-users. No difference was found for 
current vapers and current smokers. Discussion. Results support recent evidence of 
asthma worsening in asthmatic patients who use combustible cigarettes and electronic 
cigarettes as compared to non-users; the data could not rule out the specific effects of 
vaping due to low number of subjects in the sample.

FUNDING: Federal; Academic Institution; Nonprofit grant funding entity

PS5-87
THE EFFECT OF ELECTRONIC AND CONVENTIONAL CIGARETTE 
COUPON RECEIPT ON THE RELATIONSHIP BETWEEN INCOME 
LEVEL AND PAST 12-MONTH USE IN ADULTS IN PATH

James S. Clifford, MS, Trenece Wilson, Courtney T. Blondino, MPH, Elizabeth C. 
Prom-Wormley, PhD, MPH. Virginia Commonwealth University, Richmond, VA, USA.

Significance. Receipt of electronic nicotine coupons and marketing materials increases 
the likelihood of trying electronic cigarettes (EC) by reducing the purchase price of these 
devices1,2. Typically, rechargeable EC starter kits range from $25-$150 or more while 
the liquid refill kits are cost $50-$75 monthly3. Lower levels of income have previously 
been associated with greater odds of EC and CC initiation4,5. To date, no research has 
examined the relationship of income with dual use. It is also unclear whether receipt 
of coupons and marketing materials focused on EC is also associated with the dual 
use of EC and conventional cigarettes (CC) in adults. Methods. This study examined 
the relationship between household income level and past 12-month dual use of EC 
and CC and tested the change in the association after adjusting for the influence of 
electronic nicotine coupons and promotional materials. Associations were tested using 
multinomial logistic regression in a sample of adults (ages 18-99) from Wave 3 of the 
Population Assessment of Tobacco and Health, (N = 16,563). Results. Approximately 
7.5% of participants used EC and CC in the past 12-months. Receipt of CC coupons 
was significantly associated with dual use (OR =2.29, 95% CI = 1.92-2.72). Receipt 
of EC coupons was not significantly associated past 12-month dual use but was 
associated with past 12-month EC-only use (OREC = 4.81, 95% CI = 3.50-6.60). There 
was a significant association between lower household income and past 12-month dual 
use. Household income was associated with past 12-month dual use of EC and CC. 
Compared to households with an annual income of $100,000 or more, individuals in 
households with an annual income of $10,000 or less were at greatest risk for dual use 
(OR<10k = 1.64, 95% CI = 1.34-2.00; OR10-25k = 1.53, 95% CI = 1.26-1.85; OR25-50k= 1.27, 
95% CI = 1.05-1.53; OR50-99k = 1.24, 95% CI = 1.04-1.49). This association remained 
significant after accounting for the influence of coupons. Lower-income households may 
be at greater risk for dual use of EC and CC. Additionally, receipt of CC coupons is an 
important factor for dual EC and CC use across all income levels.

FUNDING: Unfunded

PS5-88
TRENDS IN SMOKING BEHAVIORS AMONG U.S. ADOLESCENT 
CIGARETTE SMOKERS

Sunday Azagba, Lauren Manzione, Lingpeng Shan, Jessica King. University of Utah, 
Salt Lake City, UT, USA.

Introduction: Identifying trends in smoking behaviors among youth cigarette smokers 
could inform youth policy and interventions. Methods: Utilizing 2011-2018 National 
Youth Tobacco Survey (NYTS) data, logistic/linear regressions were used to analyze 
trends in smoking frequency, intensity, age of first cigarette use, and e-cigarette use 
frequency among current smokers. Stratified analyses were conducted among male, 
female, middle school, high school students, and race/ethnicity subgroups separately. 
Results: From 2011-2018, there was a decrease in smoking ≥10 days (50.0% to 38.3%), 
≥20 days (37.2% to 26.3%), and 30 days (26.6% to 18.2%) among current smokers. 
Smoking prevalence decreased among male, female, high school, non-Hispanic white, 
and non-Hispanic other students. Overall, light smoking (≤5 cigarettes per day [CPD]) 
increased (76.6% to 82.7%), and moderate smoking (6-10 CPD) decreased (10.7% to 
8.3%). Trends in light, moderate, and heavy smoking varied by demographic groups. 
Age at first cigarette use increased among female (12.28 to 13.29), high school (12.91 
to 13.18), and non-Hispanic other students (11.64 to 12.83), and decreased among 
males (12.90 to 12.57). From 2014-2018, there was an increase in e-cigarette use 
frequency for ≥10 days (20.8% to 40.9%), ≥20 days (13.5% to 31.7%), and all 30 days 
(9.3% to 22%). Conclusion: From 2011-2018, current youth cigarette smokers smoked 
fewer days, fewer cigarettes per day, and age of first cigarette use increased. However, 
over time, male youth smoked more heavily and started smoking earlier. E-cigarette 
use increased from 2014-2018. Differences by demographic characteristics can inform 
future research and interventions.

PS5-89
PRIMARY CARE NURSES’ VIEWS ON TREATING YOUNG ADULTS’ 
CIGARETTE SMOKING AND E-CIGARETTE USE

Eunhee Park, PhD1, Amanda Anderson, MSN, MPA, RN1, Thomas Chacko, PhD1, Sean 
Latham1, Yanjun Zhou, MSN, RN1, Yu-Ping Chang, PhD, RN, FGSA, FIAAN, FAAN1, 
Martin Mahoney, PhD, MD2. 1University at Buffalo, Buffalo, NY, USA, 2Roswell Park 
Cancer Institute, Buffalo, NY, USA.

Significance: Although smoking prevalence has declined overall, young adults with 
low socioeconomic status (SES) continues to exhibit high smoking prevalence than 
the general population. In addition, e-cigarette use has become a serious public health 
threat with a 900% increase in young people from 2011 to 2015. Despite the needs 
for smoking treatment in this population, young adults with low SES are less likely to 
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use medication, cessation aids, or to receive help from healthcare providers. Previous 
studies suggest that primary health care providers, including nurses, can significantly 
influence smoking outcomes. However, less is known about nurses’ perceptions of 
barriers and smoking cessation tactics among young adults with low SES. Methods: 
Fifteen nurses with recent work experience in primary care clinics participated in semi-
structured interviews; transcribed data was analyzed with a qualitative descriptive 
approach. Results: Although clinic practices vary, current approaches include medication 
(Chantix), Quit Line referral, and brief education. Barriers for treatment include. a lack 
of confidence in motivating patients and low patient engagement and readiness in 
treatment. Despite experience, training needs remain high, particularly for alternative 
cessation strategies and for updated evidence on e-cigarettes. Advanced resources 
that can help nurses understand the unique characteristics of this population and 
contextual factors for smoking and cessation were also suggested. Nurses preferred 
e-training training formats and suggested standardized assessment protocols for 
smoking status, motivation, and readiness level for possible interventions. Further, a 
multi-behavioral approach for co-occurring behavioral issues was needed. Conclusions: 
Our findings indicate important gaps in primary care nursing practice and knowledge. 
Although evidence-based smoking cessation treatments exist, nurses at primary care 
clinics encounter barriers related to patient engagement and recent evidence around 
e-cigarettes. Although primary care nurses possess sizable opportunity to engage young 
adults in prevention and treatment for their smoking or vaping behaviors, further training 
on engagement methods is critically needed.

FUNDING: Federal

PS5-90
NONDAILY CIGARETTE SMOKING AND RISK PERCEPTION 
AFTER CANCER IN THE POPULATION ASSESSMENT OF 
TOBACCO AND HEALTH (PATH) STUDY

Stephanie R. Land, PhD1, Laura Baker, MPH2, Jacqueline Bachand, MPH3, Annette 
R. Kaufman, PhD1, Jenny Twesten, MPH2, Carolyn M. Reyes-Guzman, PhD1. 1National 
Cancer Institute, Rockville, MD, USA, 2The Bizzell Group, Lanham, MD, USA, 3U.S. 
Department of Housing and Urban Development, Washington, DC, USA.

Significance: We examined whether, among current smokers, cancer survivors had 
greater risk perceptions (RP) than controls and were less likely to smoke daily, and 
whether the association of cancer status and smoking daily differed by RP. Methods: 
With public use data from Waves (W) 1-3 (2013-2016), we conducted a logistic 
regression of daily versus nondaily smoking of all adult PATH Study current smokers 
at W3. Explanatory variables were: demographics (W1), age at first cigarette (W1), 
cancer survivor status (ever cancer at W1 or cancer within 12 months at W2 or 3), RP 
at W3, and interactions of cancer and RP. RP measures were harm perception (“How 
harmful do you think cigarettes are to health?” [1-5 scale]), worry (“Are you worried using 
tobacco products will damage your health?” [1-4]), knowledge (mean of “Smoking can 
cause [lung/bladder/mouth/liver] cancer in smokers” [1-5]), and nondaily harm perception 
(“How much do you think people harm themselves when they smoke cigarettes some 
days but not every day?” [1-4]). All estimation included all-wave survey weights and 
balanced repeated replication to account for sampling probabilities. Results: Of the 
8,307 current smokers, 6.9% were cancer survivors, and survivors were more likely than 
controls to be daily smokers (82.1% vs. 76.9%). There were no significant differences 
in RP between cancer survivors and controls. In the multivariable model, smoking 
daily was significantly associated with lower income, less education, non-Hispanic 
ethnicity, and first cigarette before age 18; and with lower harm perception (odds ratio 
[OR]=.8), greater worry (OR=1.4), and greater nondaily harm perception (OR=1.2). 
Cancer was associated with daily smoking but knowledge reversed this association 
(OR=1.9 for lowest knowledge score vs OR=0.2 for highest knowledge, p=.025 -- the 
only significant interaction). Sex, region, and employment status were not significant. 
Conclusion: Current smokers who were cancer survivors were more likely to smoke 
daily than nondaily, but this association was reversed among smokers who knew that 
smoking causes cancer. Providing that information may help to reduce daily smoking 
among cancer survivors.

FUNDING: Federal

PS5-91
NEGATIVE AFFECT AND SMOKING URGE AS PREDICTORS FOR 
VAPING DEPENDENCE

Ahmad Kittaneh, Natasha Sidhu, William Lechner. Kent State University Department 
of Psychology, Kent, OH, USA.

Nicotine vaping has increased rapidly in the past three years; reports indicate that 12% of 
young adults report using nicotine-based vapes daily. This alarming level of daily use will 
result in nicotine dependence for many users. In order to develop treatments for nicotine 
dependence stemming from these products, it is necessary to investigate if variables 
predicting nicotine dependence from cigarette use extend to e-cigarette products. 
Negative affect plays a critical role in smoking maintenance by increasing smoking 
urge. Urge to smoke is among the most reliable predictors of nicotine dependence. Most 
treatments used to treat nicotine dependence target these factors. Thus, the current 
study aimed to investigate if changes in urge to vape following a period of abstinence 
predict nicotine dependence in a sample of young adult daily vapers. Furthermore, 
the study aimed to examine if increased urge to vape stemming specifically from 
negative affect predicted level of dependence, similar to nicotine dependent smokers. 
N=31 adults (M=18, F=13) mean age 21.2 (SD=7.11), endorsing daily nicotine 
e-cigarette use, completed measures assessing vaping use including a modified 
version of the Fägerstrom Test for Cigarette Dependence for vaping, psychological 
symptoms, and an assessment of urge to vape following observed abstinence. 
Mediation analysis was conducted to examine the association between negative 
affect, change in urge to smoke following abstinence, and nicotine dependence. 
The analysis indicated a significant effect between negative affect and change in urge 
to vape (b = 2.44, SE = .980, p = .001). Change in vaping urge over the abstinence 
period was also associated with nicotine dependence score (b = .055, SE = .023, p = 
.023). The mediation analysis indicated a significant indirect effect of negative affect 
on nicotine dependence through change in urge to vape (b = .135, CI [.053- 273]). 
We found that individuals reporting higher negative affect endorsed greater increases 
in urge to vape during the abstinence period, which was in turn associated with greater 
nicotine dependence. Although harm caused by e-cigarettes and cigarettes differ, 
maintenance motivations appear to be similar, such that negative emotionality appears 
to influence vaping urge during abstinence, which is associated with higher self-reported 
nicotine dependence. These findings indicate that negative affect and urge may be 
possible targets for treating individuals with nicotine dependence and are in line with 
factors targeted by treatments for cigarette dependence.

FUNDING: Unfunded

PS5-92
A CONTENT ANALYSIS OF INSTAGRAM POSTS BY POPULAR 
MARIJUANA VAPORIZER BRANDS

Torra E. Spillane1, Bryce Wong1, Daniel Giovenco2. 1Columbia University Mailman 
School of Public Health, New York, NY, USA, 2Columbia University Mailman School of 
Public Health, NY, NY, USA.

Significance: Electronic vaporizers, commonly used to consume nicotine, can also be 
used to vape marijuana, a practice that has been linked to a recent outbreak of lung injuries 
in the U.S. Marijuana vaporizer companies leverage Instagram as a means to market 
their products; little is known, however, about the content of these messages. This study 
describes characteristics of posts on Instagram for 3 leading marijuana vaporizer brands. 
Methods: A content analysis was performed on posts uploaded between 
October and February 2018 by 3 popular vaporizer brands: Kandypens, G 
Pen, and Pax (n=1256). Posts were coded for: characteristics of individuals 
pictured, marijuana references, tobacco references, marketing tactics (e.g., use 
of influencers, price promotions), and health statements. Descriptive statistics 
highlighted the prevalence of these characteristics and between-brand differences. 
Results: The posts had a wide reach, with a total of 410,700 followers across brands, 
and an average of 1,080 likes and 26 comments. Over half (55.0%) of posts depicted 
a person. Among posts featuring a person, most contained White (76.0%) and 
female (85.1%) users. Few posts mentioned (8.9%) or depicted (10.0%) marijuana 
explicitly, though there was variation between brands (range: 2.5-23.8%). Tobacco 
products were referenced in only one post. “Tagging” social media influencers (34.3% 
of posts) and other businesses (31.9% of posts) were popular strategies employed 
across brands. Musicians, photographers, artists, marijuana-specific influencers, 
and businesses selling marijuana-related products were frequently tagged in posts. 
Few posts mentioned age restrictions (0.3%), health risks (5.2%), or price (9.9%). 
Conclusions: Marijuana vaporizer brands reach thousands of users on Instagram. There 
is evidence that brands utilize unique strategies to promote their products, including 
targeting sociodemographic groups and utilizing social media influencers and other 
brands and companies. As policymakers grapple with the regulation of vaping products 
and legalized marijuana, an understanding of marketing practices is crucial to inform 
strategies that reduce population health risks.

FUNDING: Federal
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PS5-93
CHARACTERISTICS OF PAST 30-DAY CIGAR SMOKING AMONG 
US MIDDLE AND HIGH SCHOOL STUDENTS—NATIONAL YOUTH 
TOBACCO SURVEY, 2019

Michael D. Sawdey, PhD, Gabriella M. Anic, PhD, Brian L. Rostron, PhD, Karen A. 
Cullen, PhD. Center for Tobacco Products, FDA, Silver Spring, MD, USA.

Significance: Data from the 2019 National Youth Tobacco Survey (NYTS) suggests 
that cigar smoking among high school students has surpassed cigarette smoking for 
the first time. This study provides national estimates and characteristics of youth past 
30-day cigar smoking by cigar type. Methods: Using 2019 NYTS data, the prevalence 
of current (past 30-day) cigar smoking, cigar type, and characteristics were examined. 
Respondents could report current use of any combination of cigars (regular cigars, 
cigarillos, or little cigars) or don’t know what type of cigar. Results: In 2019, 5.3% 
of youth (1.4 million) reported currently smoking cigars. Cigarillos (38.2%) were the 
most reported cigar type, followed by regular (26.8%) and little cigars (18.3%). Nearly 
a third of cigar smokers (31.3%) reported they didn’t know their cigar type. Most cigar 
smokers were in high school (cigarillo: 85.5%; regular: 79.1%; little: 75.0%) and were 
male (cigarillo: 72.1%; little: 71.1%; regular: 68.4%). More than one in five smoked on 
20 or more days in the past 30 days (regular: 25.3%; cigarillo: 23.4%; little: 20.3%) and 
only 17.4% reported exclusively smoking cigars (little: 18.8%; cigarillos: 13.4%; regular 
cigars: 7.9%). Over half of regular cigar (51.0%) and cigarillo (59.0%) smokers smoked 
a flavored cigar compared to less than a third of little cigar smokers (32.1%). The top 
flavors among flavored exclusive cigar smokers were fruit (60.1%) and candy/desserts/
other sweets (26.4%). Survey measures do not allow us to disentangle specific cigar 
flavor type among multiple product users. Among all cigar smokers, use of menthol/mint 
flavors may be correlated with the high proportion who also currently used e-cigarettes 
(74.7%) or cigarettes (39.1%). Conclusions: Cigarillos were the most reported cigar 
type among middle and high school youth followed by regular and little cigars. Flavored 
cigar smoking was common among cigarillo and regular cigar smokers. The top tobacco-
product flavor types among exclusive cigar smokers were fruit and candy/desserts/other 
sweets, while nearly all menthol/mint use occurred among cigar smokers who also used 
non-cigar tobacco products.

FUNDING: Unfunded; Federal; Pharmaceutical Industry; E-cigarette/Alternative nicotine 
products Industry; Tobacco Industry

PS5-94
ASSOCIATIONS BETWEEN ELECTRONIC CIGARETTE USE AND 
WHITE BLOOD CELL COUNTS

Binnian Wei, PhD, Yasmin Thanavala, Richard O’Connor, Maciej Goniewicz, Andrew 
Hyland. Roswell Park Comprehensive Cancer Center, Buffalo, NY, USA.

Background: Electronic cigarettes are increasingly used in the United States (US) 
and worldwide. In the light of ongoing investigations of the national outbreak of 
e-cigarette, or vaping, product use-associated lung injury (EVALI), there is a need 
to examine the adverse effects of e-cigarette use. The specific goal of this study is 
to examine whether e-cigarette use is associated with altered total and differential 
counts of white blood cells (WBCs). WBCs play critical roles in controlling infections 
and inflammatory responses and cancer. Examining WBCs in e-cigarette users could 
provide insight into potential immune cell changes and/or allergic outcomes resulting from 
e-cigarette use, thus advancing our understanding of the safety of e-cigarette products. 
Methods: Laboratory and questionnaire data from two survey cycles of the National 
Health and Nutrition Examination Survey (NHANES: 2013–2016) were first 
combined, and the adjusted geometric means (aGM) of WBCs were calculated and 
compared among exclusive e-cigarette users, cigarette smokers and nonusers, 
using multivariate regression models to account for potential confounders. 
Results: In this dataset, exclusive e-cigarette users had a significantly 
higher aGM of basophils compared to nonusers (p = 0.003). No statistically 
significant differences were identified in the aGMs of the total WBCs (p = 
0.16), lymphocytes (p = 0.13), monocytes (p = 0.43), neutrophils (p = 0.20) 
and eosinophils (p = 0.50) between exclusive e-cigarette users and nonusers. 
Conclusions: Given that basophils play important role in immunity regulation and allergic 
responses of human body, the findings from this study have shown that e-cigarette use 
may lead to adverse effects on the immune and allergic responses, and highlight an 
urgent need for more studies to elucidate the biological mechanisms underlying these 
observations, and to examine the potential acute and chronic immune and allergic 
effects resulting from e-cigarette use.

FUNDING: Federal

PS5-95
ASSOCIATION OF ILLICIT CIGARETTE SMOKING WITH NICOTINE 
DEPENDENCE AND QUITTING BEHAVIOUR

Olalekan A. Ayo-Yusuf, DDS, MPH, PhD1, Joyce L. Jakavula, MPH1, Catherine Egbe, 
PhD2,1. 1Sefako Makgatho Health Sciences University, Pretoria, South Africa, 2South 
African Medical Research Council, Pretoria, South Africa.

Significance: The tobacco industry has been reportedly complicit in recent increases 
in illicit cigarettes in South Africa. However, only limited information is available on the 
current prevalence of illicit cigarette smoking and its impact on smoking behaviour 
among price-sensitive smokers. This study therefore sought to determine the prevalence 
of illicit cigarette smoking and its association with nicotine dependence and quitting 
behavior among South African smokers. Methods: This study involved the analysis 
of the 2018 South African Social Attitude survey (SASAS). The SASAS is a nationally 
representative sample of South African adults, 16-years and older. Data obtained among 
others, included participants’ socio-demographic profile, tobacco use, self-estimation of 
proportion of cigarettes smoked that is thought to be illicit, likely response to significant 
price increase, past year quit attempts, having received quit advice, time-to-first cigarette 
and number of cigarettes smoked per day. Nicotine dependence was measured using 
the Heaviness of Smoking Index. Analyses were restricted to smokers of factory-
manufactured cigarettes with complete data on estimates on illicit cigarette smoked 
(n=390). Analysis included chi-square and multi-variable adjusted logistic regression. 
Results: The prevalence of illicit cigarettes is estimated to be 36.7% (95% CI: 23.9-54.9) 
in 2018, with no significant difference by gender or education level. Of the smokers, 
42% reported that half or more of the cigarettes they smoked are illicit. Of those who 
estimate half or greater amount of cigarettes smoked are illicit, a higher proportion 
were moderately to highly nicotine dependent as compared to low dependence (58.2% 
vs 32.4%; p=0.004), higher proportion had made a quit attempt in the past year than 
not (49.5% vs. 32%; 0.039) and higher proportion reported poor general health than 
good/excellent (60.7% vs. 34.4%; 0.006). In a logistic regression model, compared to 
those who don’t, those who mostly smoke illicit cigarettes, remained more likely to be 
moderately to highly nicotine dependent (OR=3.31; 95%CI=1.56-7.02) and more likely 
to have made unsuccessful quit attempts (OR=2.50; 1.23-5.10) and have poorer health 
(OR=2.96; 1.38-6.36). Conclusion: Illicit cigarettes have become a major challenge 
to tobacco control in South Africa. The availability of illicit cigarettes may compromise 
smoking cessation. The study findings highlight the need for cessation support in South 
Africa, especially prioritizing the price-sensitive smokers.

FUNDING: Nonprofit grant funding entity

PS5-96
CIGARETTE, E-CIGARETTES AND ORAL HEALTH AMONG 
ADULTS - FINDINGS FROM THE POPULATION ASSESSMENT OF 
TOBACCO USE AND HEALTH STUDY

Tanmik N. Shah, Shu Xu, PhD, Raymond Niaura, PhD. New York University College 
of Global Public Health, New York, NY, USA.

Introduction: It is widely known that tobacco smoking is a key risk factor for various 
oral diseases and conditions. However, few studies have examined the harmful 
effects of electronic nicotine delivery systems (ENDS) on oral health. Hence, this 
study aims to examine the association between self-reported ENDS and cigarette 
use and prevalence of oral health diseases and conditions over time in adults. 
Methods: Data from the adult sample from the first three waves of the Population 
Assessment of Tobacco Use and Health were analysed. Participants were those who had 
no oral disease at baseline (Wave 1) but reported being diagnosed with oral disease in 
Waves 2 or 3 (n=18,289). Weighted logistic regression was used to estimate adjusted odds 
ratios (aORs) and 95% CIs to determine the association between every day cigarette or 
ENDS use (measured at Wave 1) and subsequent incidences of oral diseases (measured 
at Wave 2 & 3), controlling for confounders (e.g.: race, gender, etc. measured at Wave 1). 
Results: Weighted analyses showed that conventional cigarette users had higher odds of 
being diagnosed with gum disease (aOR =2.32, 95% CI =1.72–2.84), bone loss around 
the teeth (aOR =1.95, 95% =CI 1.16–2.83) and any periodontal disease (aOR= 2.48, 
95% CI= 1.66–2.74); than ENDS users who had lower odds of being diagnosed with 
gum disease (aOR =1.76, 95% CI =1.12–2.76), bone loss around the teeth (aOR =1.67, 
95% CI =1.06–2.63) and any periodontal disease (aOR =1.58, 95% CI =1.06–2.34). 
Conclusion: Use of ENDS and conventional cigarettes in adult is associated with poor 
oral health outcomes, manifested by gum disease, bone loss around the teeth, and 
periodontal disease.

FUNDING: Unfunded
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PS5-97
CIGARETTE SMOKING SLIP AND RELAPSE BEHAVIOR IN ADULT 
FORMER SMOKERS WHO USE A NICOTINE SALT POD SYSTEM 
(NSPS): LONGITUDINAL SURVEY RESULTS FROM BASELINE TO 
ONE YEAR FOLLOW UP 

Yining Malloch, PhD, Gem Le, PhD, Joshua Vose, MD, Erik Augustson. JUUL Labs, 
Inc, San Francisco, CA, USA.

OBJECTIVES: Limited research is available on re-initiation of combustible cigarette 
smoking among former smokers who use e-cigarettes. This study assessed smoking 
relapse vs. slip (isolated events of smoking) over a 12-month period among former 
smokers who newly purchased the nicotine salt pod system (NSPS), a type of e-cigarette. 
METHODS: Participants (age 21 or older) who purchased an NSPS starter kit (JUUL 
Labs, Inc.) completed baseline surveys of demographics and smoking history, with 
follow-up assessments at 1, 2, 3, 6, 9 and 12 months. Former smokers were defined as 
having smoked > 100 lifetime cigarettes and not smoking at baseline (n = 1599). A “slip” 
was defined as an isolated (non-consecutive) report of smoking; “relapse” was defined 
as reported smoking on two or more consecutive follow-up assessments. Analyses 
were stratified by recent (quitting within 12 months) and long-term quitters (quitting 
more than12 months ago). Multinomial logistic regression, adjusted for demographics, 
smoking history and average NSPS use days and sessions per day, modeled outcomes 
of slip and relapse compared to smoking abstinence. RESULTS: Most former smokers 
were white (73.4%) males (64.3%) with a mean age of 32.8 (SD = 11) years. Overall, 
18.9% former smokers slipped and 13.3% relapsed. Long-term quitters had lower slip 
(15.6%) and relapse (7.8%) rates than recent quitters (23.2% slip, 20.2% relapse). 
Former smokers who were older (aOR = .95, 95% CI [.91, .98]), had higher income 
($50000 to $99,999, aOR = .61, 95% CI [.40, .92]), and were long-term quitters (aOR 
= .60, 95% CI [.42, .86]), showed lower odds of reporting a slip than younger, lower 
income and recent-quitters. Former smokers with higher income ($50000 to $99,999, 
aOR = .49, 95% CI [.30, .79]) and were long-term quitters (aOR = .34, 95% CI [.22, 
.52]) had lower odds of relapse than those with lower income (<$50,000) or recent 
quitters. NSPS use days were negatively related to relapse (aOR = .97, 95% CI [.95, 
.99]). CONCLUSIONS: More frequent use of NSPS was associated with lower odds of 
slip and relapse. Risk factors for slip and relapse were consistent with those commonly 
reported for former smokers.

PS5-98
TOBACCO DEPENDENCE, VAPING DEPENDENCE AND 
DEPRESSION AMONG MEXICAN ADULT SMOKERS

Cecilia Guzmán Rodríguez, PhD1, Lohman Matthew2, Katia Gallegos3, Edna Judith 
Arillo-Santillan4, Inti Barrientos4, Rosibel Rodríguez4, James Thrasher5. 1Health Services 
of Morelos, Cuernavaca, Mexico, 2University of South Carolina, South Carolina, SC, 
USA, 3Instituto Mexicano del Seguro Social, Cuernavaca, Mexico, 4National Institute of 
Public Health, Cuernavaca, Mexico, 5University of SC, Columbia, SC, USA.

Significance: In high-income countries, smoking is increasingly concentrated 
among people with depression. This study aimed to assess the association between 
depression and smoking and vaping dependence among adult smokers in Mexico, 
a middle income country that has implemented a range of tobacco control policies. 
Materials and methods: We analyzed cross-sectional data from an online survey of 
adult smokers recruited from an online marketing research panel (n=3,220). Dual use 
(cigarette and e-cigarette use), tobacco dependence and vaping dependence were 
the dependent variables. Smoking dependence was ascertained with 10 items from 
the Wisconsin Inventory of Smoking Dependence Motives (WISDM), with parallel 
items develops for e-cigarette use. Depression was ascertained by the presence of 
depressive symptoms in the past 30 days using the patient health questionnaire ≥3 
(PHQ-2) in participants who self-reported having ever been diagnosed with depression. 
Regression models were used to evaluate the association between dual use (logistic), 
smoking dependence (linear), and vaping dependence (linear, only among dual users) 
and depression, adjusting for age, sex, education, and smoking frequency. Results: 
Of the 13.0% of smokers who reported diagnosis of depression, about half (5.9%) 
reported depressive symptoms in the last 30 days and were classified as depressed. 
Vaping in the last month was reported by 42.4% of smokers. Depressed smokers were 
more likely than non-depressed smokers to vape (AOR=2.1;95%CI:1.5-2.9), have 
higher smoking dependence (β=0.4; 95%CI: 0.3, 0.5) and, among dual users, have 
higher vaping dependence (β=0.4; 95%CI: 0.2, 0.6). Similar results were found when 
analyzing either self-reported depression diagnosis or the PHQ-2. Conclusions: Our 
results indicated that depression is associated with dual use, as well as with smoking 
and vaping dependence. Depressed smokers in Mexico, as well as in other countries, 

may require targeted efforts to promote cessation of all nicotine products. Key words: 
tobacco dependence, vaping, physical dependence, depression.

FUNDING: Federal

PS5-99
PERCEPTIONS ABOUT MINDFULNESS-BASED SMOKING 
CESSATION SMS TEXT-MESSAGING AMONG VIETNAMESE 
SMOKERS-RESULTS FROM A QUALITATIVE STUDY

Vuong Van Do, MPH1,2, Claire Spears3, Minh Van Hoang, PhD2, Jidong Huang4, Pamela 
B. Redmon, MPH5, Long X. Nguyen, PhD6, Michael P. Eriksen, Sc.D1. 1School of Public 
Health, Georgia State University, Atlanta, GA, USA, 2Hanoi University of Public Health, 
Hanoi, Viet Nam, 3GA State University, Atlanta, GA, USA, 4GA State University, School 
of Public Health, Atlanta, GA, USA, 5Emory Global Health Institute, Atlanta, GA, USA, 
6Hanoi National University, Hanoi, Viet Nam.

Significance:With 15.6 million smokers, Vietnam is one of the top ten largest cigarette-
consuming countries in the world. Unfortunately,smokingcessation programs are still 
scarce in Vietnam. Mindfulness-based and text-messaging based interventions have 
been increasingly used in smoking cessation studies in developed countries, with 
promising results. Given the exponential growth of mobile phone usage in Vietnam 
in recent years, mobile health technology interventions could be a potential solution 
to increase smoking cessation in Vietnam. However, substantial cultural adaptations 
are needed to optimize effectiveness for Vietnamese smokers. This study involved 
qualitative research to inform the development of a mindfulness-based text-messaging 
smoking cessation intervention for Vietnamese smokers. Method:Ten focus groups 
were conducted with 71 Vietnamese male smokers aged 18 to 65 (5-9 participants per 
focus group). Five focus groups were conducted with smokers who had the intention 
to quit (i.e.,preparation stage of change inthe Transtheoretical model), andfive focus 
groups were conducted with smokers who did not have intention to quit (contemplation 
or precontemplation stage).Focus groups were audio recorded, transcribed verbatim, 
and analyzed using NVivo 12 software (QSR International).Results: Major themes 
included: smoking triggers; barriers and facilitators for quitting; perceptions of text 
messaging and mindfulness approaches for quitting smoking; suggestions for text 
message content; frequency and timing of messages; text messaging program 
duration; interactivity of messages; and suggestions for incorporating mindfulness 
into smoking cessation programs. Participants preferred diverse message content, 
including information about smoking consequences, encouragement to quit, and tips 
to cope with cravings. They suggested that text messages be clear, concise, and use 
familiar language. Most smokersperceived that mindfulness trainingcould be usefulfor 
smoking cessation. However, some suggested that videos and/or in-person training 
may also be needed to supplement teaching mindfulness through text messages. 
Conclusion:This study provides important insights to inform the development of a text 
messaging smoking cessation program that incorporates mindfulness for Vietnamese 
male smokers. Results could also be useful for informing similar programs in other 
low- and middle-income countries.

FUNDING: Federal

PS5-100
E-CIGARETTE DEVICE TYPES USED BY MIDDLE AND HIGH 
SCHOOL STUDENTS - UNITED STATES, 2019

Gabriella Anic, Karen A. Cullen, Lisa D. Gardner, Sherry T. Liu. Food and Drug Ad-
ministration, Beltsville, MD, USA.

Significance: To date no study has reported U.S. nationally representative estimates 
of e-cigarette device types used in youth. Methods: Analyses included data from 
3,628 middle and high school student current (past 30-day) e-cigarette users in the 
2019 National Youth Tobacco Survey. Students reported the type of e-cigarette they 
used most often in the past 30-days. Device types were classified as closed systems 
(disposable e-cigarette or e-cigarette that uses pre-filled pods or cartridges) or open 
systems (e-cigarette with a refillable tank or a mod system). We examined the proportion 
of current youth e-cigarette users who used each device type and then examined 
demographic characteristics and tobacco use patterns by device type. Results: Among 
students currently using e-cigarettes, 56.6% (3,020,000) used closed systems, 34.4% 
(1,840,000) used open systems, and 8.9% (470,000) didn’t know what type of device 
they usually used. A larger proportion of high school versus middle school e-cigarette 
users reported using closed system devices (59.1% vs. 48.3%). More middle school 
e-cigarette users used open system (38.6% vs. 33.2%) or unknown (13.0% vs. 7.6%) 
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devices. Closed system users had a lower prevalence of using non-cigarette combusted 
products (23.7% vs. 28.0%) or first trying an e-cigarette before age 13 (16.5% vs. 22.0%), 
compared to open system users. Among exclusive e-cigarette users, a higher proportion 
of closed than open system users reported using a flavored e-cigarette in the past 30-
days (75.5% vs. 68.1%). Among exclusive current flavored e-cigarette users, menthol/
mint flavors were more common among closed system than open system users (61.8% 
vs. 35.6%); fruit (63.8% vs. 74.6%) and candy/dessert (30.0% vs. 47.1%) were less 
common. No significant differences were observed between closed and open system 
users for current cigarette smoking status, frequency of cigarette smoking, number 
of cigarettes smoked per day, and frequency of e-cigarette use. Conclusion: Nearly 
3 in 5 middle and high school e-cigarette users use closed system devices. Some 
differences in tobacco use patterns were observed between device types, particularly 
for the use of flavors. Disclaimer: The views and opinions expressed in this manuscript 
are those of the authors only and do not necessarily represent the views, official policy 
or position of the US Department of Health and Human Services or any of its affiliated 
institutions or agencies.

FUNDING: Federal

PS5-101
SEXUAL MINORITY DISPARITIES IN TOBACCO PRODUCT USE 
ACROSS ADOLESCENCE AND THE TRANSITION TO ADULTHOOD

Evan A. Krueger, PhD, MPH, MSW, Jessica L. Braymiller, PhD, Jessica L. Bar-
rington-Trimis, PhD, Junhan Cho, PhD, Rob S. McConnell, MD, Adam M. Leventhal, 
PhD. University of Southern California, Los Angeles, CA, USA.

Significance: Sexual minority (SM; e.g., lesbian, gay, bisexual) people are 
disproportionately more likely than non-SM people to report use of, and dependence on, 
tobacco products-disparities which emerge during adolescence. However, most relevant 
research has been cross-sectional and has focused on cigarette use, but not use of other 
tobacco products (e.g., e-cigarettes). There exist critical gaps pertaining to (a) the timing 
of SM tobacco use disparities (e.g., during adolescence or early adulthood), (b) whether 
disparities generalize across different tobacco products, and (c) whether disparities differ 
by gender. Methods: Data were from 9 waves of a prospective cohort of 9th graders 
recruited in 2013 from 10 Southern California high schools who were followed into early 
adulthood (mean age: 14.1 at wave 1; 19.8 at wave 9). Using gender-stratified mixed 
effects logistic regressions, we examined differences between SM and non-SM youth 
in past 6-month prevalence (yes/no) of: any tobacco product use, use of cigarettes, 
e-cigarettes, and other tobacco products (e.g., cigars, hookah), and use of multiple 
tobacco products. SM disparities were modeled longitudinally across (a) adolescence 
(grades 9-12) and (b) the transition to young adulthood (grade 12 to post-high school). 
Results: Disparities between SM and non-SM females were evident for all outcomes, 
during both adolescence and the transition to adulthood; no differences were observed 
between SM and non-SM males. For example, SM (vs. non-SM) females had higher odds 
of both cigarette (aOR=2.8 [2.0, 3.9]) and e-cigarette (aOR=1.7 [1.2, 2.4]) use, averaged 
across grades 9-12. The timing of the emergence of disparities varied by product. For 
example, cigarette use disparities emerged prior to high school and persisted through 
adolescence and young adulthood, while e-cigarette use disparities emerged early in 
high school, but dissipated before the end of high school. Conclusion: SM females 
are at especially high risk for tobacco use, across various tobacco products, throughout 
adolescence and young adulthood. Early intervention-for some products, prior to high 
school-may be key to counteracting SM tobacco use disparities.

FUNDING: Federal; State

PS5-102
USE OF TOBACCO PRODUCTS AND THEIR ASSOCIATION WITH 
WHEEZING AMONG ADULT CURRENT TOBACCO USERS IN 
THE US - FINDINGS FROM THE POPULATION ASSESSMENT OF 
TOBACCO AND HEALTH STUDY (2015-2016)

Liane M. Schneller1, Zahira Quinones-Tavarez1, Maciej Goniewicz2, Zidian Xie1, Scott 
McIntosh1, Richard O’Connor2, Deborah Ossip1, Dongmei Li1. 1University of Rochester, 
Rochester, NY, USA, 2Roswell Park Comprehensive Cancer Center, Buffalo, NY, USA.

Significance: Wheezing has been shown to be associated with use of cigarettes, 
and more recently, electronic nicotine delivery systems (ENDS). This study assessed 
the association of poly use of tobacco products with wheezing among a national 
representative sample of US adult current tobacco users. Methods: Data from the 
Population Assessment of Tobacco and Health (PATH) Study Wave 3 (W3) were used. 

Weighted prevalences of self-reported wheezing and related respiratory symptoms 
for non-users compared to users of cigarettes, ENDS, cigars, and any combination 
of these products (poly use of tobacco products) were presented for 28,082 adults. 
The cross-sectional association of tobacco use with self-reported wheezing and other 
related respiratory symptoms was assessed using weighted multivariable and ordinal 
logistic regression with consideration of complex sampling design. Results: Most adults 
who reported on wheezing symptoms did not currently use cigarettes, ENDS or cigars 
(79%), 15% used cigarettes, 3% used a combination of cigarettes, ENDS and cigars, 
1% used ENDS, and 1% used cigars. Significantly higher odds of ever had wheezing 
or whistling in chest at any time in the past was observed among current cigarette 
(adjusted OR: 2.62, 95%CI: 2.35, 2.91), ENDS (1.49, 95%CI: 1.14, 1.95), and poly 
users (2.67, 95%CI: 2.26, 3.16) compared to non-users. No differences were seen for 
cigar use. Polytobacco use was associated with a higher odds of ever wheezing when 
compared to ENDS (1.61, 95%CI: 1.19, 2.17) and cigar use (2.87, 95%CI: 1.93, 4.26), 
but not cigarettes. Conclusion: Wheezing is associated with the use of cigarettes, 
ENDS, or any combination of cigarette, ENDS and cigars likely due to the inhalation 
of noxious chemicals and gases found in the smoke of cigarettes and ENDS that are 
likely to increase the odds of experiencing wheezing.

FUNDING: Federal

PS5-103
PRO- AND ANTI-TOBACCO ENVIRONMENTAL CUES AND 
TOBACCO-RELATED BEHAVIORS AMONG ADOLESCENTS 
IN SOUTH ASIA; A SECONDARY DATA ANALYSIS BASED ON 
GLOBAL YOUTH TOBACCO SURVEY (GYTS) 

Masuma Pervin Mishu, DBS, MSc, PhD, Radha Shukla, MBBS, Doctoral candidate, 
Faraz Siddiqui, BDS, MPH, Mona Kanaan, PhD, Omara Dogar, MBBS, PhD, Kamran 
Siddiqi, MBBS,MRCP, MPH, FFPH, PhD. University of York, York, United Kingdom.

Tobacco uptake and use among adolescents are inevitably influenced by pro- and 
anti-tobacco cues in their physical, social and political environments. However, these 
associations may differ in countries specially where adolescents have access to a wide 
variety of tobacco products, such as in South Asia, where both smoking and smokeless 
tobacco (ST) use is a major public Health concern. Investigating such associations may 
demonstrate which policies are more likely to influence which types of tobacco-related 
behaviors in these countries. We compared the strengths of associations between pro- and 
anti-tobacco environmental cues and cigarette smoking, smokeless tobacco and dual use. 
We analyzed data obtained from the latest GYTS datasets for Bangladesh, India, Pakistan, 
and Sri-Lanka. We measured associations between pro- and anti-tobacco environmental 
cues and the past 30 days use of cigarettes smoking, smokeless tobacco and dual use by 
using multi-nominal regression analysis adjusted for age, sex and country (using STATA v16). 
Data from 23,681 individuals aged 11-19 years were analyzed. Among anti-tobacco 
factors, being refused to sell tobacco due to age was associated with tobacco 
use. Those who were refused to purchase tobacco were less likely to be smokers 
(Relative risk ratio, RRR: 0.41, 95% Confidence Interval, CI: 0.36-0.63) or smokeless 
tobacco users (0.65, 0.45-0.95), compared to those not refused. Those who received 
messages on tobacco-related harms in schools were less likely to be exclusive 
ST users (0.64, 0.56-0.76). Among pro-tobacco cues, the strongest associations 
were observed for exposure to cigarette smoking in public places. Those being 
exposed were nearly six times more likely to be smokers (5.59, 4.28-7.28), twice 
more likely to be ST user (2.07, 1.84- 2.32) and eleven times more likely to be 
dual users (11.42, 7.44-17.54). Exposure to tobacco use in electronic media and 
offered free tobacco product also increased the risk of all form of tobacco use. 
The anti-tobacco policies protect adolescents from use of all forms of tobacco in these 
four countries. There is an urgent need to strengthen these to curb tobacco epidemic 
in these countries.

PS5-104
E-CIGARETTE USE BY CIGARETTE SMOKING STATUS IN 
US ADULTS, PRELIMINARY RESULTS FROM THE 2018-2019 
TOBACCO USE SUPPLEMENT TO THE CURRENT POPULATION 
SURVEY (TUS-CPS)

Margaret Mayer, PhD, MPH1, Carolyn Reyes-Guzman, PhD, MPH1, Rachel Grana, 
PhD, MPH1, Kelvin Choi, PhD, MPH2, Neal Freedman, PhD, MPH1. 1National Cancer 
Institute, Rockville, MD, USA, 2National Institute on Minority Health and Health Dispar-
ities, Bethesda, MD, USA.
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Background: Although e-cigarettes may help cigarette smokers quit cigarettes, they 
may also be used in combination with cigarettes by dual-users or by people who don’t 
smoke cigarettes at all. Therefore, it is important to understand how e-cigarette usage 
patterns vary among never, former, and current cigarette smokers. Methods: We 
leverage the large sample size (n=137,471) and detailed assessment of e-cigarette and 
cigarette use in the nationally representative US 2018-2019 Tobacco Use Supplement 
to the Current Population Survey (TUS-CPS) to examine the prevalence of e-cigarette 
use by cigarette smoking status, age, and other demographics. We also examined 
whether former cigarette smokers who currently vape e-cigarettes used e-cigarettes to 
help them quit cigarette smoking and whether they continued to use e-cigarettes after 
quitting. Results: The prevalence of e-cigarette use was 2.0% among US adults and 
varied by smoking status (never [0.5%], former [4.0%], and current smokers [7.3%]). 
By age, the overall prevalence was highest among 18-24-year-olds (6.1%) and lower 
at older ages (25-34 [3.5%], 35-44 [2.3%], 45-54 [2.0%], 55-64 [1.5%], and 65+ [0.6%]. 
The highest prevalence of e-cigarette use was observed among 18-24-year-old former 
cigarette smokers (26.2%) followed by 18-24-year-old current cigarette smokers (18.0%). 
High prevalences were also observed among 25-34-year-old former (13.4%) and 
current smokers (10.7%). Among never cigarette smokers, the highest prevalence was 
observed among 18-24-year-olds (3.5%); prevalences for other ages were all below 1%. 
Of former cigarette smokers who currently vaped, 80.1% reported using e-cigarettes 
to help them quit cigarettes. Of those who reported using e-cigarettes to help them 
quit, 45.0% continued to use e-cigarettes at the time of the survey. This proportion was 
highest among those aged 18-24 (67.5%). Conclusions: Adult e-cigarette use is more 
common among former and current cigarette smokers and younger adults. Most former 
smokers who currently use e-cigarettes report having used them to help quit cigarettes, 
yet many former smokers who tried e-cigarettes to quit smoking continue to vape.

FUNDING: Federal

PS5-105
TOBACCO USE & SUBSTANCE USE CO-USE AMONG PREGNANT 
ADOLESCENTS & YOUNG ADULTS IN THE UNITED STATES, 2008-
2018

Ping Ma, PhD, Qiping Fan, MPH; MS, Tasmiah Nuzhath, MPH, Brian Colwell, PhD. 
Texas A&M University, College Station, TX, USA.

Background: The objective of the study was to provide national prevalence, patterns, 
and correlates of tobacco use and co-use of tobacco, and alcohol and marijuana in the 
past month among U.S. pregnant adolescents and young adults. Method: We used 
2008-2018 data from the National Survey on Drug Use and Health (NSDUH) to estimate 
weighted prevalence and descriptive characteristics of any tobacco product’s use, 
alcohol and marijuana use and co-use in the past month across groups of a nationally 
representative sample of U.S. pregnant and non-pregnant adolescents aged 12-17 and 
youth adults aged 18-25. Multivariate logistic regressions were employed to assess 
the association between demographic variables and tobacco use and substance use 
correlates of co-use respectively. Results: of 5,725 pregnant women aged 12-25, the 
weighted prevalence rate of tobacco use remained stable over the past 11 years, which 
was significantly higher than their non-pregnant counterparts (21.1% vs. 18.9%, p<.00). 
Specifically, the percentage of past-month tobacco use among pregnant women aged 
12-14, 15-17, and 18-25 was 16.2%, 21.7%, 21.1%, respectively. The co-use rates of 
tobacco and alcohol, and tobacco and marijuana was 3.8% and 4.9% respectively, with 
the highest co-use rates in pregnant teens aged 15-17. Multivariate analyses results 
indicated that low socioeconomic status, being White or Black, having major depression 
episodes, and living in rural area were significantly more likely to use tobacco products 
during pregnancy (all ps<.001). Additionally, compared to Hispanic women, the White and 
Black pregnant women aged 12-25 with the diagnosis of depression had a significantly 
higher odds of co-using tobacco products and alcohol or marijuana. Conclusion: 
tobacco use continues for teens and young adults during pregnancy, approximately 3 
times as high as 7.8% of the national tobacco use rate during pregnancy. Particularly, 
the future cessation interventions during pregnancy should target pregnant young adults. 
In addition, the co-use of tobacco and substance use is specifically problematic among 
pregnant adolescents. Comprehensive screening, and treatment for use of multiple 
substances in pregnancy should be warranted.

FUNDING: Unfunded; Academic Institution

PS5-106
REASONS FOR E-CIGARETTE USE & DUAL CIGARETTE/E-
CIGARETTE USA PATTERNS AMONG U.S. ADULTS

Karl Poonai1, Izabella Zandberg1, Victoria Castleman2, Sherry Liu1, Jocelyn Newsome2, 
Nicolette Borek1, Andrew Hyland3. 1CTP/FDA, Beltsville, MD, USA, 2Westat, Rockville, 
MD, USA, 3Roswell Park Comprehensive Cancer Center, Buffalo, NY, USA.

Significance: Little is known about the reasons for e-cigarette use and cigarette/e-
cigarette dual use patterns among adults. The purpose of this study was to 
understand reasons for e-cigarette use among adult e-cigarette users, device 
selection and product feature preferences, and the factors involved in deciding 
whether to select an e-cigarette or combustible cigarette among dual users. 
Methods: Adult e-cigarette users (N=852) from the Population Assessment of 
Tobacco and Health (PATH) Study were purposively sampled based on their 
demographic characteristics and reported e-cigarette and cigarette use status in Wave 
4. Eligibles participated in a short survey (N=277) and in-depth interview (N=112) 
from March to August 2018. This study focused on 3 groups of adult e-cigarette 
users: 1) dual users of e-cigarettes and cigarettes with no intention to quit cigarette 
smoking by using e-cigarettes; 2) dual users of e-cigarettes and cigarettes with 
the intention to quit cigarette smoking by using e-cigarettes; 3) current e-cigarette 
users who successfully used e-cigarettes to quit cigarette smoking. Analysis of 
transcripts and interview data was conducted using an NVivo software package. 
Results: Almost one-fifth of all respondents reported using multiple device types, with 
tank and cartridge devices being the most common combination. Most respondents 
(about 70%) used a tank device, either as their only device type or in combination with 
other device types. Across all user groups, the most frequently cited reason for use was 
to aid in cigarette cessation/reducing cigarette smoking. Health concerns and bridge 
product were the second and third most frequently cited reasons for e-cigarette use 
across user groups. Among dual users, convenience of use, consideration of others, 
and being “out” of cigarettes were reasons for selecting an e-cigarette over cigarettes. 
Conclusions: There are multiple reasons for e-cigarette use and dual use patterns 
among adults. Many respondents reported using e-cigarettes to aid in cigarette 
cessation or to cut back on their cigarette smoking. E-cigarettes were seen as 
a safer, more socially acceptable, and less offensive alternative by respondents 
concerned about the effects of smoking around friends and family members. 
Disclaimer: The findings and conclusions in this report are those of the authors and 
do not necessarily represent the official position of the U.S. Department of Health and 
Human Services or any of its affiliated institutions or agencies.

FUNDING: Federal

PS5-107
ADOLESCENT E-CIGARETTE USE: SCHOOL NORMS AND THE 
RELATIONSHIP WITH PAST 30 DAY USE 

Matthew W. Walker, DrPH, MPH, Mario Navarro, PhD. United States Food and Drug 
Administration, Silver Spring, MD, USA.

Significance: The school environment is intertwined with youth e-cigarette use. 
Previous studies have found that online discussions of e-cigarettes are tied to 
school topics and include frequent mention of the use of vaping products at school. 
Also, school factors such as policies, rules, and guidelines have been found to 
be associated with youth e-cigarette use. The current study investigates whether 
school normative beliefs, or norms, measured by the perceived frequency of 
e-cigarette use by students, is significantly related to the individual’s past 30-day use. 
Methods: The current study used data collected from the summer of 2019 from 
1,500 youth aged 13-17 who reported ever vaping. In the survey, measures 
assessing vaping behavior, social context of vaping, vaping dependence, 
vaping-related knowledge attitudes and beliefs, e-cigarette advertising and 
counter marketing exposure, other tobacco use, and demographic variables 
were assessed. School norms and other normative measures (i.e. beliefs about 
friends and family member vaping) were the measures of interest for this analysis. 
Results: A binary logistic regression model was developed to determine the relationship 
between school norms and past 30-day use while controlling for the other normative 
measures and demographic variables. Within the model, all three normative measures 
were significantly related to past 30-day use. These results suggest that school norms 
should be considered as a unique factor in understanding e-cigarette use among youth. 
Conclusions: These findings demonstrate that school factors including social norms 
are predicative above and beyond other normative factors. Researchers and school 
administrators may want to consider the power of perceived e-cigarette use at school 
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and other school norms of e-cigarette behavior when understanding the social factors 
that may be associated with e-cigarette use.

FUNDING: Federal

PS5-108
PARTICIPANT’S EXPERIENCE OF A HIGH IMPACT EXERCISE 
INTERVENTION DELIVERED ADJUNCT TO SMOKING CESSATION 
TREATMENT IN A UK STOP SMOKING SERVICE: A QUALITATIVE 
STUDY 

Sarah Allison1, Alison Watson2, Mark Cropley1, John Britton2, Manpreet Bains2. 1Univer-
sity of Surrey, Surrey, United Kingdom, 2University of Nottingham, Nottingham, United 
Kingdom.

Background Short bouts of exercise can manage withdrawal symptoms and cravings 
and may aid smoking cessation. We explored participant’s experience of a 12-week 
high impact exercise intervention delivered adjunct to smoking cessation treatment in 
a feasibility trial in a United Kingdom stop smoking service. Methods The intervention 
included brief home-based jumping activities, an activity diary with self-help instructions, 
assessments of lower-limb strength and power with immediate feedback and assessment 
of physical activity by accelerometery. Following the intervention, semi-structured 
interviews with 17 participants were audio-recorded, transcribed verbatim and 
analysed using thematic analysis. Results Four themes were identified: acceptability 
of the intervention, views of assessments, delivery of the intervention and intention to 
continue. Overall participants received the intervention positively, valuing integration 
of the intervention into their smoking cessation support which made it accessible and 
convenient, but they favoured delivery by someone independent of the cessation 
service. Many reported completing the exercise and log book with ease because these 
activities easily fitted into their daily life (at home and work). People also reported that 
performing the intervention activity whilst experiencing cravings resulted in increasing 
their mood. The functional tests were enjoyed because immediate and objective feedback 
was perceived to help with progression, and this seemed to motivate individuals to 
continue. In contrast participants did not enjoy wearing the accelerometer around their 
waist. Some participants acknowledged that they were unlikely to continue with jumping 
exercises after the service support stopped but did infer to be more physically active 
because of seeing the health benefits of taking part in the intervention and smoking 
cessation service. More explicit instructions around tailoring exercises to the individual 
were suggested improvements which may lead to further engagement. Conclusion A 
high impact exercise intervention designed to support smoking cessation and delivered 
within a service was deemed acceptable by participants.

FUNDING: Nonprofit grant funding entity

PS5-109
PSYCHOMETRIC EVALUATION OF BEHAVIORAL INTENTION 
ITEM FUNCTIONING ACROSS TOBACCO PRODUCT CATEGORIES

Stacey A. McCaffrey, PhD, Ryan A. Black, PhD, Stephanie S. Plunkett, PhD. Altria 
Client Services LLC, Richmond, VA, USA.

As part of an FDA tobacco product application, FDA guidance recommends that 
applicants evaluate adults’ behavioral intentions toward the candidate tobacco product, 
including trial, use, dual use and switching intentions. Altria Client Services previously 
developed and validated behavioral intention (BI) scales to support future FDA filling for 
an e-vapor product. However, the psychometric properties of these scales when modified 
to reference other tobacco product categories have not been evaluated. Therefore, the 
purpose of the current study was to determine whether the BI scales are valid when 
modified to reference an oral tobacco-derived nicotine (TDN) containing product and 
a moist smokeless tobacco (MST) product. Data were extracted from two previously 
conducted studies, whereby the BI scales were modified to specify an oral TDN 
(“Study 1”; N=4118) and an MST product (“Study 2”; N=5,871). These studies included 
current, never, and former tobacco product users. Rasch modeling and classical test 
theory approaches were utilized to evaluate rating scale functioning, unidimensionality, 
reliability, validity, and bias via differential item function (DIF). Additional DIF analyses 
were conducted to determine whether item functioning was substantially different 
across tobacco product categories (i.e., e-vapor, oral TDN, MST). For both Study 1 
and Study 2, Rasch analyses revealed that the BI items’ Likert-type rating scales were 
functioning appropriately. Results provided support for unidimensionality, excellent 
internal consistency reliability, and convergent validity. Rasch-based DIF analyses did 
not suggest substantial bias based on age, race, gender, or tobacco use status. Finally, 

DIF analyses revealed that the BI items functioned similarly across tobacco products 
(i.e., e-vapor, oral TDN, MST). These results provide strong evidence that the BI scales 
continue to exhibit strong psychometric properties when modified to reference other 
tobacco products, namely an oral TDN and an MST product. Future research could 
evaluate the predictive validity of these scales.

FUNDING: Tobacco Industry

PS5-110
OLD DOG, NEW TRICKS? EXPLORING NOVEL STRATEGIES FOR 
SNUS AND SNUS-LIKE PRODUCT PROMOTION ON TWITTER 

Ganna Kostygina, PhD, Hy Tran, MS, Steven Binns, MPH, Sherry Emery, PhD. NORC 
at the University of Chicago, Chicago, IL, USA.

Significance: The social media promotion of non-cigarette tobacco products is on the 
rise, however, digital marketing remains to be an understudied domain in tobacco 
control. Social media messages promoting tobacco are currently under-regulated, 
target youth and often contain misinformation. Youth use social media at higher rates 
than the general population, which potentially multiplies the effect of social media 
marketing. In particular, research on snus and snus-like social promotion is sparse. 
The objective of the present study was to characterize the content of snus-related 
messages on Twitter. Methods: Keyword rules were used to collect snus-related posts 
from the Twitter Historical Powertrack from 01/01/14 to 10/31/19. Posts were coded 
for commercial content and promotional strategies (e.g., youth and new user targeting) 
using a combination of machine learning methods, keyword algorithms, and human 
coding. Post metadata were analyzed to assess user geolocation and language of 
the message. Additional exploratory analyses using topic modeling were performed 
to discover major discussion themes. Results: Keyword filters captured 413,849 snus-
related tweets, with 48% of messages posted in English and 52% in other languages. 
Monthly volume ranged from 1,198 to 12, 472 for English tweets. The largest proportion 
of non-English tweets (26%) were in Swedish. Popular hashtags were #snus, #nicotine, 
#harmreduction, #wevapewevote, #EUforSnus, #vaping. A large proportion of tweets 
featured links to online retailers and e-commerce websites. Promotional tweets featured 
such new user appeals as “sting-free” claims, flavored product references, giveaways, as 
well as “tobacco-free” nicotine pouch product advertising, high-nicotine references and 
reduced harm appeals to smokers. Conclusion: Tobacco control prevention initiatives 
should include efforts to prevent and reduce snus uptake by new users and youth and 
should take into account the role of social media as a major marketing platform for these 
products. Given the rapidly changing media environment and marketing regulations, 
snus social media promotion and e-commerce-related content warrants urgent need 
for surveillance and serious attention from public health.

FUNDING: Federal

PS5-111
SUSCEPTIBILITY TO E-CIGARETTE USE AMONG YOUTH IN THE 
UNITED STATES: AN UPDATE FROM THE 2018 NATIONAL YOUTH 
TOBACCO SURVEY 

Samantha W. Wallace, BS1, Alayna P. Tackett, PhD2, Amanda L. Johnson, MHS1, Emily 
T. Hebert, DrPH1, Caitlin E. Smith, MS3, Elise M. Stevens, PhD4, Theodore L. Wagener, 
PhD5. 1The University of Oklahoma Health Sciences Center, Oklahoma Tobacco Re-
search Center, Stephenson Cancer Center, Oklahoma City, OK, USA, 2The University of 
Oklahoma Health Sciences Center, Oklahoma Tobacco Research Center, Stephenson 
Cancer Center, Department of Pediatrics, Oklahoma City, OK, USA, 3Oklahoma State 
University, Department of Psychology, Stillwater, OK, USA, 4Harvard University, Harvard 
T.H. Chan School of Public Health, Dana-Farber Cancer Institute, Boston, MA, USA, 
5Ohio State University Wexner Medical Center, Department of Internal Medicine, Divison 
of Medical Oncology, Columbus, OH, USA.

Significance: Multiple studies have evaluated youth susceptibility to e-cigarettes; 
however, few account for the changing landscape and introduction of new 
“pod-mod” e-cigarette, like JUUL. The goal of the present study was to build 
on previous investigations of youth susceptibility to use e-cigarettes, as well 
as provide an update of youth susceptibility factors using recent national data. 
Methods: Secondary data analyses using the 2018 National Youth Tobacco Survey 
(NYTS) examined demographic (age, sex, race/ethnicity) and related factors (ever 
tobacco use, perceived ease of purchasing tobacco products, perceived harm, 
relative addictiveness, and household use of e-cigarettes/tobacco) associated with 
youth susceptibility to use e-cigarettes among never users (age = 12-17; n = 12,545). 
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Weighted multivariable logistic regressions were used to model the odds of susceptibility 
to future e-cigarette use on sociodemographic factors, perceptions that it is easy to 
purchase tobacco products, perceptions of harm associated with e-cigarette use, relative 
addictiveness, ever tobacco use, and household use of tobacco products (OR; [95% 
CI]). Statistical analyses were weighted by primary sampling unit and sampling stratum 
to account for the complex sampling design using Stata/SE 15.1. Results: Youth (never 
users) were more susceptible to use e-cigarettes if they were: younger (aOR = 1.1), 
female (aOR = 1.2), Hispanic (aOR = 1.3), perceived e-cigarettes as anything less than 
“extremely harmful” (aOR = 2.2-4.7), perceived tobacco products as “easy” to purchase 
(aOR = 1.4), had ever used tobacco (non e-cigarette products; aOR = 2.7), or reported 
household use of e-cigarette products (aOR = 1.5). Non-Hispanic black respondents 
(vs. non-Hispanic white: aOR: 0.77) had significantly reduced odds of susceptibility 
to e-cigarettes. Conclusion: Given the rise in e-cigarette use among youth following 
the introduction of new pod-mod e-cigarettes, early education of associated harms of 
e-cigarettes on youth, particularly younger, female, and/or Hispanic youth, may reduce 
susceptibility and future initiation of e-cigarette use. Further, increasing in restrictions of 
e-cigarette sales (e.g., banning online sales) and increasing purchasing age to 21 may 
decrease perceptions of tobacco products and e-cigarettes as being “easy” to purchase. 
Longitudinal data following the emergence of e-cigarette experimentation is needed to 
assess additional patterns and predictors of e-cigarette use behaviors.

FUNDING: Federal; Nonprofit grant funding entity

PS5-112
EXAMINING THE RELATIONSHIP BETWEEN TRAUMA EXPOSURE 
AND TOBACCO USE- RESULTS FROM THE NATIONAL 
EPIDEMIOLOGIC SURVEY ON ALCOHOL AND RELATED 
CONDITIONS (NESARC-III)

Alexandra Rose Budenz, DrPH, MA1, Yvonne Prutzman, PhD, MPH1, Amanda Klein, 
MPH, CHES2. 1National Cancer Institute, Tobacco Control Research Branch, Rockville, 
MD, USA, 2Maryland Department of Health, Baltimore, MD, MD, USA.

Background: Trauma exposure and post-traumatic stress disorder (PTSD) can increase 
the risk of cigarette smoking. However, the relationship between trauma exposure and 
other tobacco use (i.e., e-cigarettes, cigars) is unknown. There is also little information 
on the characteristics of trauma that may be associated with tobacco use (i.e., type 
and number of traumatic events). Methods: Using the NESARC-III (N=36,151), we 
conducted weighted bivariate analyses of tobacco use among individuals with no trauma 
exposure, trauma exposure only (no PTSD), or PTSD, and stratified by tobacco use 
characteristics (polytobacco use, quit attempts, product). We then performed weighted 
logistic regression analyses of the relationship between trauma and tobacco use and 
cessation. Results: Half of participants had no trauma experience, 44% experienced 
trauma only, and 6% experienced trauma with PTSD. Trauma exposed groups had a 
higher prevalence of tobacco use than the no trauma group, which was most elevated 
in the PTSD group (47% of PTSD). Tobacco users in the PTSD (35%) and trauma only 
(34%) groups also had a higher prevalence of polytobacco use than the no trauma 
group (28%). Most tobacco users used cigarettes, but both the PTSD (19%) and trauma 
only (15%) groups had higher rates of e-cigarette use than the no trauma group (11%). 
Trauma exposure was predictive of current tobacco use (OR=1.55 PTSD; OR=1.24 
trauma only), particularly when participants experienced violence/abuse (OR=1.25) or 
childhood physical/sexual abuse (OR=1.22). Despite high rates of tobacco quit attempts 
(54%), the PTSD group was less likely to have successfully quit using tobacco than 
the no trauma group (OR=0.78). Conclusion: Trauma exposure is associated with 
current tobacco use and elevated prevalence of polytobacco use. Specific types of 
trauma exposure, such as violence and abuse, are also associated with tobacco use. 
Despite high rates of quit attempts among people living with PTSD, this population 
may face barriers to tobacco cessation. Concurrently addressing trauma and tobacco 
use in health care settings using a trauma-informed approach can have widespread 
implications for tobacco-related illness.

FUNDING: Federal

PS5-113
A SURVEY FOR THE PREVALENCE OF SECONDHAND SMOKE 
EXPOSURE AMONG PREGNANT WOMEN IN A METROPOLITAN 
CITY IN CHINA

Jing Tang1, Shengjie Zhang2, Suzhen Ran1, Harvey Ho, PhD2. 1Chonqing Health Center 
for Women and Children, Chongqing, China, 2University of Auckland, New Zealand, 
Auckland, New Zealand.

Significance: Prevalence of secondhand smoke (SHS) exposure among pregnant 
women is high (~40%) in China. However, it is suspected that there could have 
important differences in SHS exposure in different regions, and in sub-populations 
with different incomes and education levels. In recent years the Chinese government 
has implemented more strict rules for smoking in urban areas, yet the data on the 
current SHS exposure situation in metropolitan regions is lacking. The aim of this study 
is to obtain some updated data on this important public health problem. Methods: A 
structured questionnaire was designed to have five questions about SHS exposure. 
The questionnaire was implemented in a mobile app Wen Juan Xing (“Questionnaire 
star”) on WeChat (a Chinese social media application). The survey was performed 
at the Chongqing Health Center for Women and Children, Chongqing City. Pregnant 
women at their 12 and 24 weeks in gestation might voluntarily participate in the survey 
after their routine ultrasound scans in the hospital. After signing a consent form, they 
may scan the QR code of the app, and complete the survey. The criterion for exposure 
to SHS was defined as higher than 15 minutes’ exposure per day. A SPSSAU tool was 
used for the statistical analysis of the data. Results: From August to November 2019, 
548 pregnant women participated in the survey. The average age of the participants 
was 29 (SD: 4.1). The active smoking rate pre- and during pregnancy was 3.47% 
and 0.18%, respectively. 43% of the participants’ partners are smokers. 81.93% of 
participants reported SHS exposure, but most of them (86.13%) reported SHS exposure 
was less than 15 minutes per day. The venue where SHS exposure was most likely to 
occur was “Working place” (42.15%), followed by “Public transportation” (33.94%) and 
“Restaurants” (26.64%). We couldn’t find a statistically significant difference between 
SHS exposure and education levels (under and above tertiary education, P=0.465). 
Neither could we find such a difference between SHS exposure and family income (under 
or above RMB150k per year, P=0.687). Conclusion: Although the active smoking rate 
among pregnant women is low (0.18%) in the Chongqing City, there is a high chance 
they may be exposed to SHS exposure. However, it seems that SHS exposure is not 
major (under 15 minutes) in most participants according to the self-reported data. It is 
surprising that “Working place” tops the list where SHS exposure is likely to happen, 
suggesting a stricter regulation in these locations should be enforced.

FUNDING: Academic Institution

PS5-114
BIOCHEMICALLY DISTINGUISHING CURRENT SMOKERS FROM 
NONSMOKERS BY NATIONAL BACKGROUND AMONG U.S. 
LATINOS, 2007-2012 NHANES

Erik J. Rodriquez, Ph.D., M.P.H.1, Sophie Claudel1, Neal Jeffries1, Neal Benowitz2, 
Ralph Caraballo3, Eliseo Pérez-Stable1. 1National Heart, Lung, and Blood Institute, 
Bethesda, MD, USA, 2University of California, San Francisco, San Francisco, CA, USA, 
3Centers for Disease Control and Prevention, Atlanta, GA, USA.

Significance. Cigarette smoking prevalence and consumption not only differs by race/
ethnicity but also by national background among Latinos. For the tobacco biomarker 
cotinine, optimal cut points to distinguish current smokers from nonsmokers have been 
identified for African Americans, Mexicans, and Whites. However, the heterogeneity in 
smoking behavior among Latinos, as well as their patterns of lighter smoking, warrant 
similar research among Latinos by national background. Methods. Restricted data among 
Latinos (n=2,528) in the 2007-2012 National Health and Nutrition Examination Survey 
were used. Current smokers were defined as those who reported having smoked in 
the past 5 days, having smoked in the last 30 days but not the last 5 days, or currently 
smoking most or all days but not in the last 5 days. Nonsmokers were defined as those 
who reported not having smoked 100 cigarettes in their lifetime or reported not currently 
smoking. Tobacco biomarkers included serum cotinine and urine 4-methylnitrosamino-
1-[3-pyridyl]-1-butanol (NNAL). Using receiver operating characteristic curves, data 
were analyzed to establish optimal levels for each biomarker to distinguish current 
smokers from nonsmokers among Central Americans, Cubans, Dominicans, Mexicans, 
and Puerto Ricans. Results. Smoking prevalence ranged from 45% and 28% among 
Puerto Rican men and women, respectively, to 20% among Dominican men and 4.5% 
among Central American women. Mean cotinine and NNAL concentrations were highest 
among Cuban (2.90 ng/mL and 0.01 pg/mL, respectively) and Dominican (2.35 ng/mL 
and 0.01 pg/mL, respectively) nonsmokers as well as Cuban (197.55 ng/mL and 0.37 pg/
mL, respectively), Dominican (130.18 ng/mL and 0.25 pg/mL, respectively), and Puerto 
Rican (173.58 ng/mL and 0.26 pg/mL, respectively) current smokers. Estimated optimal 
cut points for cotinine ranged from 0.22 ng/mL for Central Americans to 4.1 ng/mL for 
Puerto Ricans and for NNAL ranged from 0.004 pg/mL for Mexicans to 0.02 pg/mL for 
Puerto Ricans. Conclusion. Researchers and clinicians can use these background-
specific cut points to more accurately verify exposure to tobacco among a growing and 
diverse population: Latinos.

FUNDING: Federal
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PS5-115
PRICE COMPARISON BETWEEN COMBUSTIBLE CIGARETTES 
AND E-CIGARETTES IN THE US, EVIDENCE FROM MARKET 
LEVEL SALES AND PRICE DATA IN 2017

Yu Wang1, Zongshuan Duan1, Frank Chaloupka2, Jidong Huang1. 1School of Public 
Health, Georgia State University, Atlanta, GA, USA, 2University of IL at Chicago, Chi-
cago, IL, USA.

BACKGROUND: Combustible cigarette smokers may have stronger incentive to switch 
to e-cigarettes if the price of e-cigarettes was lower than that of combustible cigarettes. 
Previous studies documented that the price of e-cigarettes was generally higher than that of 
combustible cigarettes in the US in 2013. However, recent transformation and development 
in the e-cigarette market likely reduced the cost of e-cigarettes. This study aims to examine 
the relative costs between combustible cigarettes and e-cigarettes in the U.S. in 2017. 
METHODS: Market-level sales and price data for cigarettes and e-cigarettes 
in 2017, compiled from Nielsen retail store scanner database, were analyzed 
in this study. Using a conversion formula based on previous research, which 
equates a standard pack of cigarettes with 20 sticks to an e-cigarette with 3.55 
mL e-liquid, we calculated the average standardized prices for all brands of 
e-cigarettes (separately for disposable, reusable e-cigarettes, and standalone 
cartridges and e-liquid refills) and combustible cigarettes. Median prices for each 
product category within each market and at the national level were compared. 
RESULTS: Across all 52 retail markets, the median price for one pack of 
combustible cigarettes, one disposable e-cigarette, one 3.55 mL e-liquid refill, 
and one standalone cartridge was $5.88, $6.90, $1.92, and $3.84, respectively. 
There were 10 markets with combustible cigarettes price higher than that of 
disposable e-cigarettes, and in the rest of the markets, the prices of cigarettes 
were lower than that of disposable e-cigarettes. In all 52 markets, the prices 
of e-liquid refills and cartridges were less than that of combustible cigarettes. 
CONCLUSIONS: Despite significant decline in e-cigarette manufacturing costs 
in the past decade, in most retail markets in 2017, the price of disposable 
e-cigarettes was still higher than that of combustible cigarettes in the US. 
Although e-liquid refills and cartridges were less expensive than combustible 
cigarettes, the initial cost of obtaining a reusable e-cigarette could be a barrier 
for combustible cigarette users to make the decision to switch to e-cigarettes. 
FUNDING: Research reported in this study was supported by the National Cancer 
Institute of the National Institutes of Health under Award Number R01CA194681. The 
content is solely the responsibility of the authors and does not necessarily represent 
the official views of the National Institutes of Health.

FUNDING: Federal

PS5-116
EUGENOL CONTENT OF CLOVE-FLAVORED E-LIQUIDS AND 
CARRYOVER TO AEROSOL

Deyri S. Garcia Torres, Hanno C. Erythropel, PhD, Paul T. Anastas, PhD, Sven E. 
Jordt, PhD, Julie B. Zimmerman, PhD. Yale, New Haven, CT, USA.

Significance: The rise of e-cigarette use and the uncertainties around possible 
associated health hazards have highlighted the question of the content and safety 
of the components of e-liquid. A particular compound of interest is eugenol, the 
principal component of clove that gives it its distinct odor. Eugenol is known to have 
physiological effects in mammalian airways such as being an analgesic and as 
well as an irritant. Therefore, eugenol may modulate e-cigarette users’ responses 
to the inhalation of aversive components, such as nicotine. This study aimed at 
determining levels of eugenol in US e-liquids as well as aerosols generated from these. 
Methods: 37 clove-flavored e-liquids from 29 manufacturers were purchased online. Gas 
chromatography coupled with flame ionization detection (GC-FID) was used to quantify 
eugenol and nicotine content, and GC-mass spectroscopy (MS) was used to screen the 
e-liquids for other clove-oil constituents such as acetyl eugenol or caryophyllene. Using a 
custom-made vaping machine, selected e-liquids with low and high eugenol content, and 
with simple (eugenol-only) and complex (clove bud oil) composition were vaped using an 
open pod e-cigarette system (power approx. 8W). The setup allowed for the capture of 
the generated aerosol, which was subsequently characterized and quantified by GC-FID. 
Results: Eugenol content varied significantly between e-liquids, ranging from 1.3 ‒ 77 µg/
mL. Preliminary GC-MS results suggest that most e-liquids contain pure eugenol rather than 
clove oil. The carryover experiments to aerosol show that between 84 ‒ 99% of eugenol present 
in the neat e-liquid reach the aerosol, independent of the eugenol content of the e-liquid. 
Conclusion: Tested US clove e-liquids varied widely in their eugenol content. In 
addition, this study showed that eugenol carryover to e-cigarette aerosol is efficient 
and independent of eugenol concentration within the tested range. As a result, further 

investigations into the effects of eugenol on e-cigarette users are warranted to better 
understand its effects on the possible suppression of aversive taste associated with 
vaping, as well as its potential to irritate user’s airways.

FUNDING: Federal; Academic Institution

PS5-117
ASSOCIATION OF CURRENT E-CIGARETTE USE WITH UPPER 
RESPIRATORY INFECTIONS AMONG EMERGING ADULTS 

Melinda Ickes, PhD, Shyanika Rose, PhD, Amanda Wiggins, PhD. University of Ken-
tucky, Lexington, KY, USA.

Significance Electronic cigarette use (‘vaping’) has increased dramatically among 
emerging adults in recent years. Additionally, e-cigarette use has been linked with lung 
injury, though it is unclear that this is related to vaping nicotine-containing products. This 
study examined the longitudinal association of current e-cigarette use with frequency of 
upper respiratory infections in the prior 3 months and compared this association with 
current e-cigarette users and non-users. Among baseline current e-cigarette users 
we also examine whether frequency of use is associated with respiratory symptoms 
at follow-up. Methods We used data from an online longitudinal survey collected 
from August 2018 to November 2019 among freshmen college students at one large 
southeastern university. Two multiple logistic regression models were used to examine 
the associations between 1) e-cigarette use and incidence of respiratory infection in 
the past 3 months, and 2) days of use in the past month and respiratory infections. All 
analysis was conducted using SAS, version 9.4 with an alpha level of .05 throughout. 
Results Among the n=605 students with complete data on tobacco history and 
respiratory infections, 25% were current e-cigarette users. Current cigarette smokers 
(2% of the sample) were excluded from these analyses. Approximately one-third (33%) 
of all respondents had experienced any respiratory symptoms in the past 3 months at 
follow-up. Adjusting for gender and race/ethnicity, e-cigarette users were 1.8 times more 
likely to have had a respiratory infection in the past month compared to non-users (95% 
CI = 1.2 - 2.6; p=.003). Among e-cigarette users, use on more days in the past month 
was not associated with experiencing respiratory symptoms in the adjusted model. 
Conclusions Our study finds that respiratory symptoms may be more common in first 
year college e-cigarette users than non-users. CDC recommends that e-cigarette users 
should monitor themselves for respiratory symptoms such as cough and shortness of 
breath and see a health care provider. Campus health services may want to screen for 
e-cigarette use when treating students for respiratory illness. 

FUNDING: Academic Institution

PS5-118
INSIGHT INTO LEBANESE YOUTH RATING OF WATERPIPE 
SPECIFIC PICTORIAL HEALTH WARNINGS LABELS

Taghrid Asfar1, Malak Tleis2, Rima Nakkash2, Sara Chehab2, Wassim Maziak3. 1Univer-
sity of Miami, Miami, FL, USA, 2American University of Beirut, Beirut, Lebanon, 3Florida 
International University, Miami, FL, USA.

Introduction: Placing pictorial health warning labels (HWLs) on tobacco products offers 
a promising policy to curb waterpipe (WT) tobacco smoking epidemic. Using a Delphi 
study among international expert panel, our team developed 13 WP-specific pictorial 
HWLs corresponding to four themes “Health effects”, “Harm to others”, “WP-specific 
harms”, and “WP harm compared to cigarettes.” Methods: Before participating in focus 
group discussions in Lebanon, 66 out of the total 77 participants (WP smokers n=30 
and non-smokers n=36; age 18-34), completed a brief survey to individually rate the 
developed 13 HWLS. They rated the overall effectiveness and ranked HWLs in each 
theme from the most to least effective. This study aimed to examine the differences 
in HWLs rating between WP smokers and non-smokers, and determine the top 
ranked HWLs in each theme. Freidman test was used to evaluate the rating of overall 
effectiveness of HWLs, and Mann Whitney U test was used to examine differences in 
rating between WP smokers and non-smokers. Top ranked HWLs were determined by 
percentages of selecting the HWL as best in each theme. Results: WP smokers and 
non-smokers rating was similar except for few cases. In the “Harm to others” theme, 
all 3 HWLs that depict harm to children and infants were rated higher by WP smokers 
compared to non-smokers. In “Health effects”, non-smokers found HWLs that depict 
oral cancer and lung cancer to encourage WP smokers to quit more effective than WP 
smokers do (U= 719.5; p= .009 & U=711; p=.012). Alternatively, WP smokers found 
HWL that displays harm to children more frightening than non-smokers do (U=363.5; 
p=.039). In terms of ranking, the top ranked HWLs were the 2 oral cancer HWLs in WP 
health risk theme (43%),WP harm compared to cigarette theme (58.4%), and orally 



83

2020 Poster Session 5 • Saturday, March 14, 2020, 12:00 PM - 1:30 PM

transmitted diseases HWL in the WP-specific harm theme (65%). Conclusions: WP 
smokers were more responsive to HWLs in the “harm to others” theme, while WP non-
smokers were more responsive to oral cancer HWL in “WP health risk” theme. Results 
will guide further testing of the top rated and ranked HWLs in a clinical lab study, and 
will inform HWLs policy implementation in Lebanon.

FUNDING: Federal; Academic Institution

PS5-119
COMPARISON OF HARM PERCEPTIONS, JUUL DEPENDENCE, 
AND OTHER TOBACCO PRODUCT USE AMONG JUUL USER 
TYPES

Yu Lu, Ph.D., Page Dobbs, Ph.D., Christopher Dunlap, Marshall K. Cheney, Ph.D. 
University of Oklahoma, Norman, OK, USA.

Purpose: The study purpose was to identify Juul user profiles based on their use 
patterns and examine differences of harm perceptions, Juul dependence, and other 
tobacco use between these user profile groups. Methods: Online survey data were 
gathered in March 2019 from 668 undergraduate weekly Juul users at a Southwest 
university. Participants reported their Juul use behaviors including number of days and 
number of pods used per week, occasions in which they used Juul (i.e., drinking alcohol, 
watching media, studying, when alone, when with friends, to lose weight, and when 
craving sweets), and off brand Juul pod use. Results: Latent class analysis identified four 
Juuler classes: 1) Light Social Users (52.5%) who were likely to use Juul occasionally 
with friends when drinking alcohol, 2) Daily Sensation Seeking Users (16.2%) who used 
Juul daily and only with alcohol, 3) Daily Activity Driven Users (26.0%) who used Juul 
daily while drinking, watching media, or studying, 4) Daily All Occasion Users (5.3%) 
who were heavy daily users and used Juul in all occasions. Distal outcome analyses 
discovered that Light Social Users were more likely than the other three classes to 
agree that Juul use indicated they were open to new experiences and more likely than 
Daily Activity Driven Users and Daily All Occasion Users to believe Juul vapor was 
harmful to others. Other harm perceptions (i.e., higher nicotine was harmful and use of 
different Juul pod flavors caused different levels of lung damage) did not differ across 
the classes. Daily All Occasion Users reported higher Juul dependence compared 
to their Daily Sensation Seeking Users and Daily Activity Driven Users counterparts; 
light Social Users reported the lowest level of dependence. Finally, Light Social Users 
were less likely than Daily Activity Driven Users and Daily All Occasion Users to use 
cigarettes; however, they were more likely than Daily Sensation Seeking Users to use 
cigarettes. Daily Activity Driven Users were more likely than Daily Sensation Seeking 
Users and Daily All Occasion Users were more likely than Light Social Users to also use 
e-cigarettes. Conclusions: Different Juul user profiles may influence perceptions about 
the harm of these products; thus, different types of Juul users may be at an increased 
risk of nicotine dependence and other tobacco use, as well as different motivations 
for use. Effective cessation interventions should be targeted and adapted to meet the 
needs of these Juul user profiles.

FUNDING: Academic Institution

PS5-120
NEGATIVE AFFECT AND CHANGES IN CIGARETTE AND ENDS 
USE IN DUAL CIGARETTE/ENDS USERS OVER 12 MONTHS

Julia Brooks, BS1, Robin Mermelstein, PhD2. 1University of Illinois at Chicago, De-
partment of Psychology, Chicago, IL, USA, 2Institute for Health Research and Policy, 
Chicago, IL, USA.

Significance: Extensive work documents that smokers with high negative affect 
have higher nicotine dependence and more difficulty quitting smoking. Less is known 
about how negative moods impact patterns of smoking for dual users of conventional 
cigarettes and electronic nicotine delivery systems (ENDS). Understanding how variables 
predictive of quitting success in conventional smoking, such as depression, anxiety, and 
the ability to regulate these negative mood states, contribute to reductions of smoking 
in dual users may provide insights into whether and for whom ENDS may help reduce 
combustible smoking. Methods: This study examined how self-reported depression 
(CES-D), anxiety (MASQ), perceived stress (PSS), negative mood regulation (NMR), 
and nicotine dependence (FTND) were associated with levels of reduction of combustible 
smoking over 12 months in current cigarette smokers who had recently initiated ENDS 
use. Data come from the baseline and 12-month questionnaires of an observational 
study of 363 smokers (39% female; 40% White, 32% Black, 12% Hispanic, 11% Asian; 
aged 18-70) who also used ENDS. There were no inclusion criteria for wanting to 

reduce smoking. Results: At 12 months, 24.0% reported no smoking in the past 7 days; 
21% reduced smoking by >50%; 22.9% reduced by < 50%; and 32% did not change 
or increased their combustible smoking. Baseline FTND was the primary predictor of 
12 month reduction; those who did not reduce or increased their smoking had higher 
baseline FTND (M = 4.51) than those who reduced M = 3.00); F(3, 362) = 2.74, p = 
.04. Contrary to predictions, there were no significant differences by level of smoking 
reduction for baseline depression, anxiety, or perceived stress, although there was a 
trend for lower baseline depression and anxiety in those who quit smoking completely 
(p < .10). At 12 months, NMR differed by level of cigarette reduction F(3, 362) = 2.74, 
p = .04. Conclusion: In sum, there was substantial reduction of smoking in these dual 
users over one year, but negative affect was less strongly associated with reduction 
than was nicotine dependence, suggesting that ENDS use may mitigate the deleterious 
effects often found with negative moods and smoking cessation.

FUNDING: Federal

PS5-121
PATTERNS OF USE AND BELIEFS ABOUT E-CIGARETTES 
AMONG CIGARETTE SMOKERS AND VAPERS RECRUITED FROM 
THE NEW YORK STATE FAIR IN 2019

Jill M. Murphy, PhD. State University of New York - Cortland, Cortland, NY, USA.

Significance: In the summer of 2019, an outbreak of lung illness associated 
with e-cigarettes or vaping product use was unfolding and being investigated by 
the Centers for Disease Control. An on-going cross-sectional study provided an 
opportunity to examine patterns of e-cigarette use as well as beliefs about these 
products among a sample of traditional cigarette smokers, e-cigarette users (vapers), 
and dual users (of both e-cigarettes and traditional cigarettes) in New York State. 
Methods: A cross-sectional study of cigarette smokers (n=368), vapers (n=120), and dual 
users (n=90) attending the New York State Fair in August/September of 2019 was conducted. 
Participants completed a brief interviewer-administered survey at an exhibition booth. 
Results: Among current cigarette smokers, 68% had ever tried an e-cigarette, 
19% used e-cigarettes in the previous 30 days, and 7% were every day users. 
Three out of four vapers used e-cigarettes every day. Vapers were more likely 
than dual users to vape every day and use a rechargeable product (p <0.01). 
The most common reasons for using e-cigarettes included, e-cigarettes don’t 
smell (67%), they may be less harmful to me than regular cigarettes (60%), they 
are a replacement for my regular cigarettes (58%), to make it easier to cut down 
(54%), and they may be less harmful to others than regular cigarettes (52%). 
Vapers and dual users were more likely than cigarette smokers to believe e-cigarettes 
are less harmful to their health or no different in harm compared to regular cigarettes 
(92%. 90% vs. 67%. p < 0.01). In the last days of the fair, a greater percentage of 
vapers reported a belief that e-cigarettes were less harmful or no different in harm 
than regular cigarettes, while smokers’ beliefs appeared unchanged (see Figure 1). 
Conclusion: Media reports about the outbreak of lung disease may have impacted 
participants’ beliefs about e-cigarettes. It is important to continue to investigate beliefs 
about the harm or safety of e-cigarettes and related vaping products in order to both tailor 
public health messages and provide adults with information on harm reduction strategies.

FUNDING: Academic Institution

PS5-122
PROSPECTIVE ASSOCIATIONS BETWEEN NICOTINE BELIEFS 
AND TOBACCO-RELATED SUSCEPTIBILITY, CURIOSITY, AND 
USE IN U.S. ADULTS

Andrea C. Villanti, PhD, MPH1, Shelly Naud, PhD1, Julia C. West2, Jennifer L. Pearson, 
PhD, MPH3, Olivia Wackowski, PhD, MPH4, Elizabeth Hair, PhD5, Raymond Niaura, 
PhD6, Jessica M. Rath, PhD, MPH5. 1University of Vermont, Burlington, VT, USA, 2Uni-
versity of Vermont, Dept. of Psychiatry, Burlington, VT, USA, 3University of NV, Reno, 
Reno, NV, USA, 4Rutgers School of Public Health, Piscataway, NJ, USA, 5Truth Initiative, 
Washington, DC, USA, 6New York University, New York, NY, USA.

SIGNIFICANCE Low harm perceptions of tobacco products have been associated 
prospectively with trial of those products in youth and young adults. It is unknown, 
however, how nicotine beliefs affect tobacco-related susceptibility and curiosity and 
trial. METHODS Four latent classes of nicotine beliefs were found using four items on 
nicotine beliefs in adults aged 18-40 in Wave 9 (Spring 2016) of the Truth Initiative Young 
Adult Cohort Study (Class 1, high harm, 51%; Class 2, mixed harm, 9.4%; Classes 3 
(32.5%) and 4 (7.5%), low harm). Analyses in the current study assessed prospective 
associations between the four latent classes and susceptibility, curiosity, and trial of 
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several tobacco products in 3,122 adults who also completed Wave 10 (Fall 2016) 
using crude and adjusted logistic regression models accounting for survey weighting. 
RESULTS Compared to Class 1 (high harm), those in Class 2 (mixed harm) reported 
greater susceptibility to cigarette smoking at Wave 10 (AOR 2.77, 95% CI 1.51-5.09) 
accounting for age, race/ethnicity, sex, education completed, annual income, and 
susceptibility at Wave 9. Class 2 was also significantly less likely to report curiosity 
to try an e-cigarette at Wave 10 (AOR 0.49, 95% CI 0.27-0.90) than Class 1. There 
were no significant relationships between latent class and susceptibility to hookah or 
e-cigarettes, nor curiosity to smoke cigarettes or hookah. Compared to Class 1, Class 
2 had lower odds of new traditional cigar use (AOR 0.50, 95% CI 0.26-0.96) and Class 
3 (low harm) had higher odds of new little cigar/cigarillo use at Wave 10 (AOR 1.61, 
95% CI 1.05-2.46). CONCLUSION Variation in nicotine beliefs affected product specific 
susceptibility, curiosity, and new use at follow-up. Findings highlight that the class 
reporting uncertainty about nicotine resulted in reduced trial of one product compared 
to those with high harm perceptions of nicotine (Class 1), but low harm perceptions of 
nicotine were associated with greater trial of another product (Class 3). Nicotine belief 
latent classes may provide insight into adults’ likelihood to try specific tobacco products 
and the messaging needed to reduce use of all products.

FUNDING: Federal

PS5-123
EVALUATION OF TOBACCO NONUSERS’ INTENTIONS TOWARD 
AN ORAL TOBACCO-DERIVED NICOTINE POUCH PRODUCT AS 
THE RESULT OF VIEWING PROMOTIONAL MATERIALS

Jenna Kitson Leighty, MS - Global Marketing Management, Stacey McCaffrey, PhD, 
Stephanie Plunkett, PhD, Ryan Black, PhD, Mohamadi Sarkar. Altria, Richmond, VA, 
USA.

Funding: Industry; Internally Funded 
FDA must determine whether a new tobacco product is appropriate for the protection 
of public health to grant authorization to market a new tobacco product. One of the 
considerations in this determination is evidence regarding the impact of marketing 
and advertising (promotional material) on likelihood of using the new tobacco product 
among users and nonusers of tobacco products. We present here results from a 
study examining this impact for a portfolio (five nicotine levels and seven flavors) 
of on!® nicotine pouches, an oral tobacco product containing ingredients that are 
either pharmaceutical grade or used in food and do not contain cut or ground 
tobacco leaf. We present here results from nonusers and in separately for users. 
A convenience sample of self-reported adult former (n = 666) and never tobacco users 
(n = 665), including an oversample of legal age to 24-year-olds (n = 690), were assigned 
to either a (1) full exposure (print marketing materials, a digital video ad, front pack shots 
of on!® products), or (2) reduced exposure (front pack shots) condition. Participants 
completed a pre- and post-test survey assessing validated measures of intentions 
to try and intentions to use on! products. Additionally, likelihood to try and used were 
determined based on positive intentions and a “yes” response to purchase intention. 
The pre-test intentions to try the on! pouch products were between “strongly disagree/
very likely” and “disagree/definitely not”, across groups and exposure conditions. 
Additionally, there were no statistically significant differences after exposure to the 
promotional materials in either condition. A relatively small proportion of nonusers 
indicated likelihood to try (3.3% to 9.5%) and likelihood to use (3.3% to 9.2%) across 
conditions. In conclusion, the nonusers had low intentions and likelihood to try and use 
the on!® products regardless of nicotine levels or flavors with no significant impact of 
promotional materials.

FUNDING: Tobacco Industry

PS5-124
CONTENT ANALYSIS OF PUBLICLY AVAILABLE FACT SHEETS 
ABOUT E-CIGARETTES

Mariam Rashid, MPH1, Jennah M. Sontag, PhD, MA2, Chimezie Ndukuba, BA1, Olivia 
A. Wackowski, PhD, MPH1,3. 1Rutgers Center for Tobacco Studies, New Brunswick, 
NJ, USA, 2Rutgers Robert Wood Johnson Medical School, New Brunswick, NJ, USA, 
3Rutgers School of Public Health, Piscataway, NJ, USA.

Significance: With the increase in use of e-cigarettes and evolving knowledge of their 
risks and benefits, it is important for the public to have access to timely and accurate 
information about these products. Fact sheets are traditional communication tools used to 
share health information with the public in a format that is easy to read and disseminate. 

We conducted a content analysis of a convenience sample of e-cigarette factsheets to 
assess their communicated information. Methods: We analyzed e-cigarette fact sheets 
(n=41) downloaded between September 2018 to September 2019. Fact sheets were 
obtained using an advanced search tool on Google and combination of 11 search terms 
(e.g., “e-cig”, “vaping”, “fact sheets”, “information”). Our search was limited to the first 
100 results for each term. Inclusion criteria included English language fact sheets in 
pdf format (ready to print and distribute) with product risk and/or benefit information. 
Data were analyzed using SPSS. Results: While most factsheets were for a general 
audience (51%), 31.7% targeted parents and teachers, and none were targeted at current 
smokers. The most frequent risks mentioned were addiction (87.8%), harm to the brain 
(80.7%), lung risks (68.3%), cancer (56.1%), and cigarette gateway effects (53.7%). 
Half of the factsheets discussed that risks are still unknown (48.8%). Most factsheets 
mentioned nicotine (97.6%) and e-cigarette flavors (75.6%), and 58% mentioned JUUL. 
Most (87.8%) also referred to the presence of chemicals, toxins or metals, and 29% 
specifically named diacetyl. While 29.3% of factsheets referred to e-cigarettes as less 
harmful/toxic than cigarettes, 34.1% stated that e-cigarettes are not a safe alternative 
and compared the nicotine dose of e-cigarettes to cigarettes. Conclusion: Factsheets 
may help audiences learn about potential risks and benefits of e-cigarettes and should 
be updated as needed to capture emerging e-cigarette knowledge and trends. While 
fact sheets focused on youth use are important, tailored materials for smokers may 
also be needed.

FUNDING: Federal

PS5-125
ADDRESSING LUNG CANCER DISPARITIES AND INEQUITIES IN A 
MINORITY AND UNDERSERVED RURAL POPULATION

Samantha J. Sojourner, PhD, Stephen W. Looney, PhD, Martha S. Tingen, PhD, RN, 
FAAN. Augusta University, Augusta, GA, USA.

Significance: There are established ethnic-related cancer health disparities attributable 
to smoking and secondhand smoke exposure. African Americans (AAs) are at greater 
risk for lung cancer incidence, late diagnoses, and mortality, especially in rural 
areas due to low access to quality healthcare and education efforts. Education and 
prevention efforts may lead to a reduction in cancer rates in AAs in underserved areas. 
Methods: 105 AA participants from three churches in rural Georgia participated 
in a four-week program with objectives of: 1) providing education on risks of lung 
cancer; 2) promoting low-dose CT (LCDT) lung screening for those deemed eligible; 
and 3) facilitating smoking cessation in current smokers. Using a “train-the-trainer” 
approach, indigenous Community Health Workers (CHWs; 3/church) participated in 
an 8-hour training on educational modules for delivering the 4-session intervention. 
Surveys assessing healthy lifestyle choices, smoking history, cancer screening 
history, and general knowledge about cancer were given pre- and post-intervention. 
Results: Participants were 21-79 yrs. (mean age 56 yrs.), 67.6% female, 56.2% 
were obese, and 15.7% were morbidly obese. 18.1% were current smokers, 
smoked an average of 7 cigarettes/day for 20 yrs. on average. 68.0% responded 
they were exposed to second-hand smoke at least some of the time. Pre-post 
intervention surveys revealed a significant improvement in the correct responses for 
the recommended screening test for lung cancer (35.2% vs 81.9%; p<0.001), the 
harmfulness of electronic cigarettes compared to traditional cigarettes (67.4% vs 
85.7%; p=0.008), cancer risk factors (33.3% vs 61.9%; p<0.001), and improved survival 
rates due to lung screening (47.6% vs 72.4%; p=0.001). 36.8% of those eligible were 
scheduled for cessation; 57.1% eligible for LDCT were scheduled for lung screening. 
Conclusion: This project demonstrates that education and prevention efforts 
with navigation to care show promise for reducing cancer incidence, facilitating 
earlier diagnosis through screening, and promoting healthy behavior choices of 
quitting tobacco, thus impacting mortality rates among rural and underserved AAs. 
Research was funded by the Bristol-Myers Squibb Foundation’s Bridging Cancer Care 
Initiative.

FUNDING: Nonprofit grant funding entity
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PS5-126
QUIT ATTEMPTS, METHODS, AND MOTIVATIONS IN A 
LONGITUDINAL COHORT OF SEXUAL MINORITY ADULT 
TOBACCOS USERS

Joanne G. Patterson, PhD, MPH, MSW1, Alice Hinton, PhD2, Sarah E. Cooper, MPH2, 
Mary Ellen Wewers2. 1The Ohio State University Comprehensive Cancer Center, Co-
lumbus, OH, USA, 2The Ohio State University College of Public Health, Columbus, 
OH, USA.

Significance: Increasing tobacco cessation in sexual minority (i.e., lesbian, gay, bisexual, 
or other non-heterosexual identity; SM) adults is a public health priority. Cross-sectional 
studies indicate that SM tobacco users are less likely to attempt or successfully quit 
than heterosexuals, yet few studies describe cessation behaviors in this population 
over time. Our study investigated number of quit attempts, methods, and motivations 
in a longitudinal cohort of SM adult tobacco users. Methods: We enrolled a cohort of 
71 SM adult tobacco users from 2014-2015. Participants completed interviews every 
6 months through 48 months and reported quit attempts, sustained quits (7-day point 
prevalence), quit motivations, and quit methods. We used chi-squared and Fisher’s 
exact tests to assess differences between respondents who attempted but did not 
sustain a quit and respondents who sustained a quit. Results: Two-thirds of respondents 
(n = 47, 66.2%) reported at least one quit attempt over four years. Of these, 31.9% 
(n = 15) reported 2-3 attempts and 25.5% (n = 12) reported 4 or more attempts. Few 
used behavioral interventions, including quitlines (n = 2, 2.8%), literature (n = 3, 4.2%), 
or internet-based programs (n = 3, 4.2%); however, 21.1% (n = 15) used nicotine 
replacement therapy (NRT). Almost one-third of respondents (n = 21; 29.6%) reported 
at least one sustained quit within the 4-year period. Quit motivations included future or 
current health concerns (n = 16, 84.2% and n = 11, 57.9% respectively), physical fitness 
(n = 13, 68.4%), cost (n = 12, 63.2%), and family (n = 11, 57.9%). SM adults reporting 
at least one sustained quit were more likely to report a household member quit using 
tobacco than respondents not sustaining a quit (77.8% vs. 22.2%, p = 0.02). Ultimately, 
42.9% (n = 9) of sustained quitters relapsed. Conclusion: SM tobacco users repeatedly 
attempted to quit, yet few used NRT or behavioral interventions. Research is needed 
to ascertain the unique barriers and facilitators to successful quitting in this population; 
however, tailored cessation interventions might leverage health messages and family 
members to help SM tobacco users successfully quit.

FUNDING: Federal

PS5-127
POLY TOBACCO USE AMONG YOUNG ADULT WATERPIPE 
SMOKERS INSIGHTS FROM UNIVERSITY STUDENTS IN THREE 
EASTERN MEDITERRANEAN COUNTRIES

Muhammad Waleed Darawad, PhD1, Mary Rezk-Hanna, PhD2, Mahmoud Alhussami, 
PhD1, Juhan Lee3, Aya Mostafa, PhD4, Niveen Abu-Rmeileh, PhD5, Khalid Kheirallah6, 
Mohammed Salama, PhD7, Rima Nakkash8, Ramzi G. Salloum, PhD3. 1The University 
of jordan, Amman, Jordan, 2School of Nursing, University of California Los Angeles, Los 
Angeles, CA, USA, 3College of Medicine University of Florida, Gainesville, FL, USA, 
4Faculty of Medicine, Ain Shams University, Cairo, Egypt, 5Institute of Community and 
Public Health, Birzeit University, Birzeit, Palestinian Territory, 6Medical School Jordan 
University of Science & Technology, Irbid, Jordan, 7Mansoura University, Mansoura, 
Egypt, 8Faculty of Health Sciences, American University of Beirut, Beirut, Lebanon.

Significance: Waterpipe smoking is gaining high popularity in the Eastern Mediterranean 
countries, particularly among young adults. There is a tendency of WP smokers to 
advance their practice toward concurrent use (poly-tobacco use) of other tobacco 
products and nicotine delivery systems. Despite its popularity, few studies have 
examined poly-smoking among waterpipe users. Aim: To investigate poly-smoking 
behavior and quit intention among young adult users attending Arabic universities 
in the EMR. Methods: Descriptive cross-sectional design was utilized to recruit a 
convenience sample of university students who use WP in three East Mediterranean 
countries. Using an internet-based survey, data were collected regarding participants’ 
demographics, use of other tobacco products, alternative tobacco products and nicotine 
delivery systems, and WP quitting profile. Results: A total of 2290 students agreed to 
participate (indicate age and gender), among which 1116 (45.3%) reported using at 
least one tobacco product beside waterpipe. The rate of poly-smoking was highest 
(61.1%) among participants from Egypt, followed by Jordan (45.1%) and Palestine 
(33.1%). Across countries, cigarette was the most common product (45.2%, n=924) 
followed by cigar (18.6%, n=374) and e-shisha (17.5%, n=353). Conversely, the least 
reported product was smokeless tobacco (7.5%, n=151) preceded by regular pipe 
(9.5%, n=193). Participants who were males (OR=2.83, 95% CI: 2.18-3.65), older (22-
29 years) (OR=1.15, 95% CI: 1.09-1.22), unemployed (OR=1.58, 95% CI: 1.22-2.04), 

and those who initiated waterpipe at a younger age (OR=0.87, 95% CI: 0.87-0.91) had 
higher odds of being poly-smokers. Poly-smokers were significantly more resistant to 
quit WPS and less probably to report being currently quitting waterpipe. Conclusion: 
This study demonstrates poly-smoking as a rising phenomenon among WP smokers and 
highlights the necessity for initiating advanced interventions to help WP poly-smokers 
quit this dangerous type of addiction. Various programs are needed that are country-
specific and consider the various products used by the smokers.

FUNDING: Academic Institution; Nonprofit grant funding entity

PS5-128
ASSOCIATION OF SMOKING AT YOUNG/MIDDLE AGES AND 
SUBSEQUENT MORTALITY AND FUNCTIONAL DISABILITY—
THE CHICAGO HEART ASSOCIATION DETECTION PROJECT IN 
INDUSTRY STUDY (CHA) 32-YEAR FOLLOW-UP HEALTH SURVEY

THANH-HUYEN T. VU, MD, PhD1, Brian Hitsman2, Lutfiyya N. Muhammad, PhD, MPH1, 
Hy Tran, MSc3, Martha L. Daviglus, MD, PhD4, Daniel B. Garside, BS4, Kiang Liu, PhD1, 
Donald M. Lloyd-Jones, Md, MSc1, Jeremiah Stamler, MD1. 1Northwestern University 
Feinberg School of Medicine, Chicago, IL, USA, 2Northwestern University, Chicago, 
IL, USA, 3NORC at the University of Chicago, Chicago, IL, USA, 4Institute for Minority 
Health Research, University of Illinois at Chicago, Chicago, IL, USA.

Background: Data are limited on associations of cigarette smoking and smoking 
intensity in young/middle ages with subsequent competing risks between cancer, 
cardiovascular disease (CVD), and other-cause mortality, and functional disability in 
older age. Methods: Data from the CHA study assessed in 1967-73, free from major 
ECG abnormalities, diabetes, and MI, followed-up with the National Death Index and 
the 2003 health survey. Participants were/would have been ≥65 years old in 2003 to be 
age-eligible. Baseline smoking status was categorized as non-smokers, ex-smokers, 
current smokers: 1-9, 10-19, 20-29, and 30+ cigarettes/day. Functional disability was 
classified as having any disabilities (i.e., could not perform the task without help) in 
6 basic activities of daily living (ADL) including bathing, dressing, toileting, transfer, 
continence, and feeding, or no-ADL. We used competing Cox models to estimate 
hazards for cancer, CVD, and other-cause mortality, with the deaths of their counterparts 
treated as the competing risk, and Poisson regression to estimate risks of having any 
ADL. Results: Of 13566 men and 9386 women baseline mean age 47 years, 6.7% 
were Black. After 32 years, 17% died from CVD, 14% from cancer, and 12% from other 
causes. Among 5967 survivors who responded to the 2003 health survey, 7% reported 
having at least one ADL disability. With adjustment for baseline age, sex, ethnicity, 
education, and levels of BMI, blood pressure, and cholesterol, smoking at young/middle 
ages was associated with higher risks of cancer, CVD, and other-cause deaths. For 
example, hazards ratios (95%CI) for cancer deaths in those who smoked ≥30, 20-29, 
10-19, 1-10 cigarettes/day, and quit at baseline were 2.8 (2.5-3.2), 2.1 (1.9-2.3), 1.5 (1.3-
1.8), 1.3 (1.1-1.5), and 1.3 (1.1-1.4) respectively as compared to non-smokers. Among 
survivors who responded to the health survey, the relative risk (95%CI) of having any 
ADL 32 years later in those who smoked ≥30, 20-29, 10-19, 1-10 cigarettes/day, and 
quit at baseline were 2.0(1.4-2.9), 1.5(1.2-2.1), 1.2(0.8-1.9), 1.4(0.9-2.0), and 1.1(0.9-
1.4) respectively as compared to non-smokers. Patterns were similar when stratified 
by sex or race. Conclusions: Smoking at young/middle ages, even with low intensity, 
is not only associated with higher risk of mortality but also with higher risk of functional 
disability among survivors in older age.

FUNDING: Federal; Nonprofit grant funding entity

PS5-129
E-CIGARETTE USE CHARACTERISTICS AND DEPENDENCE 
LEVELS BETWEEN EXCLUSIVE E-CIGARETTE AND DUAL 
E-CIGARETTE/CIGARETTE USERS

Megan Underwood, Rose Bono, Rebecca Lester-Scholtes, Cosima Hoetger, Andrew 
J. Barnes, Caroline O. Cobb. Virginia Commonwealth University, Richmond, VA, USA.

Background: Concern is growing over electronic cigarettes’ (ECIGs) ability to produce 
dependence and whether subgroups of ECIG users are at greater risk for tobacco-
related harm. Dual use of cigarettes (CIG) is common among ECIG users and has been 
associated with greater ECIG dependence relative to exclusive ECIG use as well as 
differential dependence on ECIGs vs. CIGs. This study compares dependence levels 
between exclusive ECIG and dual ECIG/CIG users. Methods: As part of a clinical lab 
experiment, we recruited adults ages 18-55 who were daily exclusive ECIG (n=24) 
or dual ECIG/CIG users (n=21). At baseline, ECIG/CIG use characteristics, ECIG 
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dependence (Penn State E-cigarette Dependence Scale [PSEDS]; PROMIS-E) and 
CIG dependence (Penn State Dependence Scale [PSDS]; PROMIS) were assessed. 
Descriptives and bivariate tests of dependence levels between exclusive and dual users 
were performed (p<0.05). Results: The sample was 73% White NH, 67% male, and 30 
yrs old on average with no significant differences by dual use status. Daily mean (SD) 
e-liquid (6.1 mL [5.1]) or pod (1.0 pod [3.3]) use and nicotine concentration (2.9% [2.1]) 
were similar across groups. Devices varied by wattage and system (i.e., open vs. closed) 
with the most common being JUUL (27%), Smok (13%), and Vaporesso (8%). Mean 
PSEDS (12.1 [3.1]) and PROMIS-E (8.5 [3.6]) scores did not differ significantly by dual 
use status. Among dual users, ECIG vs. CIG mean dependence levels did not differ 
significantly: PROMIS-E vs. PROMIS (8.3 vs. 8.1); PSEDS and PSDS (11.3 vs. 9.8). 
Across the sample, ECIG dependence scores were significantly correlated (r=0.624). 
Dual user CIG dependence scores were significantly correlated with each other (r>0.7) 
but not with ECIG dependence scores. Discussion: In contrast to previous research, 
ECIG use characteristics and dependence did not differ significantly by dual use, and 
dual users reported similar ECIG/CIG dependence. Findings may relate to sample size 
and heavy ECIG use observed across groups; future work aims to examine the influence 
of ECIG use patterns and device/liquid characteristics. Despite similarities in ECIG 
dependence these groups may still differ in their responses to tobacco-related policy.

FUNDING: Federal

PS5-130
AN INTERSECTIONAL ANALYSIS OF TOBACCO USE IN THE 
POPULATION ASSESSMENT OF TOBACCO AND HEALTH (PATH) 
STUDY

Jaclyn M. Hall, PhD. University of Florida, Gainesville, FL, USA.

Purpose of the study: Despite decades of progress in tobacco control, a disparate 
tobacco burden persists among vulnerable populations. The current study used the 
intersectionality framework to measure disparities in tobacco use prevalence in the 
United States. Methods: We used data from the Population Assessment of Tobacco and 
Health (PATH) Study Wave 1 (2013-2014) to identify patterns of tobacco use behavior 
among adults at the intersection of sociodemographic population groups. Groups were 
defined as follows: gender; race/ethnicity (non-Hispanic white (NHW), non-Hispanic 
black (NHB), Hispanic); age (18-24, 25-44, 45-64, 65+); income (0k-15k, 15k-35k, 
35k-75k, >75k); education (less than high school (HS), HS and some college, Bachelor’s 
or higher). Tobacco use was identified as current use of any type of tobacco/nicotine 
product including cigarettes, e-cigarettes, cigars, hookah and smokeless/snus. Results: 
Among 32,317 adult respondents, the tobacco use rate was 26.7%. The rates varied 
widely among different groups. Higher rates of tobacco use where found for individuals 
who were male (33.8%), younger (38.7%), less wealthy (38.2%), or who had less than 
a HS education (36.6%). While many studies report that white and black tobacco use 
is similar, we found that the racial/ethnic group with the highest rate was NHB (30.9%); 
the NHW rate was 26.4%. Tobacco use was higher at the intersection of vulnerable 
population groups. The Hispanic adults under 25y used at a rate of 36.5%. Having 
higher education (Bachelor’s degree) or an income over $87.5K were protective factors, 
with rates being low in every intersection. The highest rate were at the intersections 
of less than HS with ages <25y or 25-44y (48.5 and 44.9%); and at the intersections 
of low income with young age or male gender (44.5% and 46.1%). Conclusions: The 
study highlights the complex role of sociodemographic factors in inequalities of tobacco 
use across multiple intersections of vulnerability, with large disparities associated with 
education, income, gender, and age. The high rates of tobacco use in younger adults 
of both genders and all racial/ethnic groups is concerning, possibly demonstrating a 
compromising of the successes of decades of tobacco control efforts.

FUNDING: Unfunded; Academic Institution

PS5-131
PRECESSATION COACHING TO PROMOTE WALKING FOR URGE 
MANAGEMENT REDUCES QUIT DAY SMOKING CUE REACTIVITY

Samantha Davis, MPH1, Bradley Collins1, Uma Nair, PhD2, Daniel Rodriguez, PhD3. 
1Temple University, Philadelphia, PA, USA, 2University of Arizona, Tucson, AZ, USA, 
3La Salle University, Philadelphia, PA, USA.

Significance. Low-income groups have higher rates of tobacco smoking, physical inactivity, 
and tobacco-related morbidity, and have greater challenges quitting smoking than the 
general population of smokers. Low-to-moderate physical activity (LMPA) is adoptable and 
could facilitate quit success by reducing smoking-related cue reactivity in this population. 

Methods. A secondary analysis of data from the Step Up to Quit study. Smokers intending 
to quit who were physically inactive were recruited by flyers in low-income communities. 
All participants received pedometers and weekly pre-cessation counseling (one in-
person, three phone sessions) prior to target quit day. Participants were randomized to 
receive standard CBT for cessation (control) or CBT-based physical activity promotion 
and cessation preparation counseling (SUTQ). SUTQ goals included increasing 
daily steps to >7,500 steps/day by the target quit day, and walking mindfully during 
a smoking urge episode >once/day. On the quit day, all participants completed four, 
five-minute smoking cue exposure trials followed by five-minute treadmill walking and a 
final cue exposure trial. As reported in the primary trial outcome paper, LMPA adoption 
was acceptable, and SUTQ participants had significantly greater mean 7-day point 
prevalence steps/day vs. controls (p<.01). For this analysis we conducted a structural 
equation model (SEM) to assess the effects of treatment on trial 5 negative affect 
(PANAS) controlling for other relevant covariates including prior urge and negative affect. 
Results. Participants (N=62) were 49% male, mostly (77%) African American, around 42 
(SD=10.9) years old and smoked an average of ~12 cigarettes/day at baseline. The SEM 
fit the data well, chi-square (df=2) = 0.650, p=0.723, CFI=1.00, SRMR=0.011. Treatment 
was associated with a decrease in negative affect (b=-2.531, z=-2.517, p=0.012). 
Conclusions. Promoting daily walking and walking to manage urges to smoke over 
four weeks prior to a cessation attempt reduces post-cessation, cue induced negative 
affect. Such effects could facilitate relapse prevention in a population known to have 
challenges quitting smoking.

PS5-132
CURRENT SMOKERS EXPRESS STIGMATIZING ATTITUDES 
AROUND LUNG CANCER IN OTHER SMOKERS: RESULTS FROM 
A WEB-BASED EXPERIMENT 

Destiny Diaz, Amanda Quisenberry, PhD, Brian Fix, MA, Christine Sheffer, PhD, Rich-
ard OConnor, PhD. Roswell Park Comprehensive Cancer Center, Buffalo, NY, USA.

Significance: Lung cancer (LC) is the second most common cancer in both men and 
women. Many LC patients, cigarette smokers and nonsmokers, report experiencing 
stigma in part because the disease has a strong association with smoking. Facing 
LC stigma (LCS) has been found to have a positive relation with depression and an 
inverse relation with quality of life. This project examined how smoking status affects 
perceptions of stigma and blame associated with LC. Methods: In 2015, a Web-
based survey was completed by 1,445 current smokers. Participants aged 18-65 
were randomly assigned to one of three scenarios in which a current, former, or never 
smoker was diagnosed with LC. Four categories of potential stigma were assessed: 
blaming the victim, negative attributes about people with LC, smoking cessation 
efficacy, and controllability of smoking. One-way ANOVA’s tested mean differences 
for each stigma category by scenario, sociodemographic, and behavioral correlates. 
Results: For blaming the victim and controllability of smoking, significant 
differences between scenarios (p<.05) were found. Participants who viewed 
the current smoker scenario had the highest averages, (M=3.74, SD=0.86) and 
(M=3.91, SD=0.64), respectively. General linear models were run to evaluate 
differences in the stigma category means while adjusting for scenario. Overall 
means in the blaming the victim (M=3.54, 95% CI [3.34, 3.74]) and controllability 
of smoking (M=3.74, 95% CI [3.60, 3.87]) were higher than in the other categories. 
Conclusion: These resul ts can be used to express the importance 
of exploring methods that minimize the negative outcomes related to LCS. 
This work was funded by the National Cancer Institute [R25CA181003; U19CA157345].

FUNDING: Federal

PS5-133
THE PREVALENCE OF BIOCHEMICALLY VERIFIED ACTIVE AND 
PASSIVE NICOTINE EXPOSURE IN THE DETERMINANTS OF 
BLADDER CANCER RECURRENCE STUDY (DETER)

Stacey Petruzella, Jessica Kenney, Keimya Sadeghi, Karissa Whiting, Bernard Boch-
ner, Jamie Ostroff, Irene Orlow, Helena Furberg Barnes. Memorial Sloan Kettering 
Cancer Center, New York, NY, USA.

Significance: Smoking is a risk factor for developing bladder cancer and nicotine 
exposure after diagnosis may adversely impact prognosis. Patients who smoke may 
be reluctant to disclose active smoking and non-smokers may be exposed to nicotine at 
levels they are unaware of or wouldn’t think to report. Accurate classification of active and 
passive exposure is essential to determine the association between nicotine exposure 
and bladder cancer recurrence risk. We compared self-reported vs. biochemically-
verified nicotine exposure among non-muscle invasive bladder cancer (NMIBC) 
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patients participating in a prospective cohort study on the determinants of recurrence 
risk. Methods: This cross-sectional analysis was comprised of 518 recently diagnosed 
NMIBC patients who contributed either a urine or saliva specimen and self-reported, 
on the same day, their smoking history, use of e-cigarettes and/or nicotine replacement 
therapy and whether they lived with a smoker. Cotinine, the primary metabolite of 
nicotine, was used as an objective biomarker of recent nicotine exposure. Biochemically-
verified cotinine exposure was grouped into three exposure categories: none, passive 
and active using published cut-points for saliva (< 0.05 ng/ml; ≥ 0.05 ng/ml - < 3 ng/ml; ≥ 
3 ng/ml) and urine (< 0.5 ng/ml; ≥ 0.5 ng/ml - < 31.5 ng/ml; ≥ 31.5 ng/ml) and compared to 
self-reported nicotine exposure. Results: Overall, 12.5%, 59.3%, and 28.2% of patients 
had cotinine levels consistent with active, passive and no nicotine exposure, respectively. 
Among the 65 patients with biochemically-verified active exposure, 46 patients (70.8%) 
reported being an active smoker, using NRT or e-cigarettes, or living with a smoker, while 
29.2% misreported their exposure. Among the 307 patients biochemically classified as 
passively exposed, only 4 patients (1.3%) endorsed living with a smoker. Conclusions: 
Biochemical verification of nicotine exposure among recently diagnosed bladder cancer 
patients revealed a high prevalence of passive exposure that was not captured by self-
report. Analyses that determine how biochemically-verified nicotine exposure levels are 
associated with recurrence risk are needed.

FUNDING: Federal; Nonprofit grant funding entity

PS5-134
COMPARING THE QUALITY & COST EFFECTIVENESS OF 
FACEBOOK, CRAIGSLIST, & IN-PERSON RECRUITMENT 
METHODS FOR LONGITUDINAL PANELS

Rachel Kinder, MS/MBA Candidate1, Robynne Locke, M.A.1, James Dayton, MBA1, 
John Jasek, M.P.A.2, Eleni Murphy2. 1ICF, Burlington, VT, USA, 2NYC DOHMH, New 
York City, NY, USA.

Longitudinal surveys are valuable for assessing the impact of a program or intervention 
over time, such as public health campaign effectiveness. However, collecting longitudinal 
data presents numerous challenges, including the cost of recruiting and retaining panel 
members. The New York City Department of Mental Health and Hygiene (NYC DOHMH) 
and ICF have conducted three waves of a longitudinal survey to measure the impact of 
tobacco cessation programming on the smoking cessation behaviors of adults in NYC. 
The NYC Tobacco Cessation Panel Survey study includes a baseline survey and three 
waves of follow-up surveys administered over one year. Along with surveying existing 
nonprobability panel members, ICF explored alternative methods of panel recruitment 
for this study, including in-person, social media (Facebook), and online marketplaces 
(Craigslist) that alternate recruitment strategies were necessary because this mode alone 
could not provide sufficient eligible sample (adults who smoke). In this presentation, we 
will describe the advantages and disadvantages of each recruitment method, comparing 
panel retention, demographic coverage, data quality, and cost-effectiveness. We will 
also present the overall impact of SMS panel retention methods across all recruitment 
methods. Initial results show that Facebook skewed older, and had a similar number of 
attempts as Craigslist, but a lower completion rate. The findings of this analysis will be 
useful to survey researchers and public health professionals looking for cost-effective 
ways to recruit and retain nicotine and tobacco consumers in longitudinal surveys.

FUNDING: State

PS5-135
QUALITATIVE STUDY OF EXPERIENCES WITH ENDS USE 
AMONG LOW INCOME SMOKERS

Cherell Cottrell-Daniels, MPH1, Dina Jones, PhD2, Hala Elahi, MPH1, Courtney Stros-
nider, MS1, Jackie Luong1, Scott Weaver1, Terry Pechacek1, Claire Spears1. 1Georgia 
State University, School of Public Health, Atlanta, GA, USA, 2University of Arkansas for 
Medical Sciences, Center for the Study of Tobacco, Little Rock, AR, USA.

Significance: Cigarette smoking and associated morbidity and mortality rates 
are disproportionately high among low-income adults. Electronic nicotine 
delivery systems (ENDS) could potentially offer a lower-risk alternative to 
cigarettes, but more research is needed on ENDS health effects. Moreover, 
very little is known about ENDS use among low-income adults, who arguably 
have the most to gain or lose from the emergence of these products. 
Methods: This study conducted interviews to examine the experiences and perceptions 
associated with ENDS use among predominantly low-income, adult smokers (N=31; 
mean age 30 ±13; 58% male, 48% African American, 39% white, 74% annual household 

income ≤$24,000). Interviews were transcribed verbatim and coded in NVivo 11. 
Results: The most common theme regarding ENDS risk perceptions was a sense of 
uncertainty (e.g., “I don’t know what to think;” “The uncertainty is worse than knowing 
it’s negative”). When asked about relative harm perceptions, most (72%) indicated 
that vaping was less harmful than smoking (e.g., “the lesser of two evils”), though 
they were unsure of the degree. Concerns about potential ENDS risks, including 
nicotine addiction, exploding devices, and cancer were common (this study was 
conducted before widespread knowledge of vaping-associated lung injury; EVALI). 
Predominant reasons for vaping were to reduce/quit smoking; convenience, and 
lower cost than smoking. Since beginning vaping, most (62%) indicated smoking 
fewer cigarettes, 24% about the same, and 14% smoking more cigarettes. Common 
reasons for not switching to exclusive vaping were that ENDS did not satisfy cigarette 
cravings and concerns about ENDS health effects (e.g., “you’re pretty much killing 
yourself, too, with the vapors”). The most important factor in choosing ENDS was 
price/cost, followed by flavors. Participants indicated higher likelihood of switching 
to exclusive ENDS use if products were cheaper or had more appealing flavors. 
Conclusion: Low-income smokers are uncertain of ENDS health risks, which may be a 
barrier to using ENDS for cessation. These data can inform ENDS studies of low-income 
smokers post-EVALI. The presentation will discuss implications for tobacco disparities. 
Funding: This project was funded by a Research Initiation Grant from Georgia State 
University, in addition to the National Center for Complementary and Integrative Health 
(K23AT008442). The content is solely the responsibility of the authors and does not 
necessarily represent the official views of the National Institutes of Health.

FUNDING: Federal; Academic Institution

PS5-136
WHY SMOKE FLAVOR CAPSULE CIGARETTES? PREFERENCES 
AND PERCEPTIONS AMONG ADULT SMOKERS IN MEXICO. 

Adebusola Ogunnaike, MPH1, Inti Barrientos-Gutiérrez, MA2, Edna Arillo Santillán, 
MPH3, Katia Gallegos, PhD3, James F. Thrasher, PhD1. 1University of South Carolina, 
Columbia, SC, USA, 2National Institute of Public Health, Mexico City, Mexico, 3National 
Institute of Public Health, Cuernavaca, Mexico.

Significance: Flavor capsule cigarettes include capsules in the filter that smokers can 
crush to flavor cigarette smoke. The market share for this product is rapidly growing, 
particularly in Latin America, yet little is known about flavor capsule users and the flavors in 
the capsules. This study aimed to address these issues among adult smokers in Mexico. 
Methods: Adult smokers (n=3335) recruited from an online consumer panel reported 
their preferred cigarette brand variety (non-capsule, one capsule, two capsules), 
perceived flavors (for flavor capsule users), and perceived benefits (use to control 
hunger; relative smoothness; relative harmfulness). The most commonly used capsule 
flavors were evaluated. Multinomial logistic models regressed preferred cigarette type 
(non-capsule=reference vs one capsule vs two capsules) on sociodemographic and 
smoking-related variables. Logistic models regressed perceived benefits on preferred 
cigarette type while controlling for sociodemographics and key smoking variables. 
Results: Preference for flavor capsules was high (47%, 1 capsule: 12%, 2 
capsule). Flavor capsules were preferred more by females, younger age groups, 
non-daily smokers, and dual users. The top flavors perceived for one-capsule and 
two-capsule cigarettes were menthol (76% and 53%, respectively), berry (19% 
and 39%, respectively), and cucumber (11% and 36%, respectively). One-capsule 
cigarette users were more likely than non-capsule users to report smoking to control 
hunger (AOR=1.29; 95%CI=1.07, 1.56). Compared to smokers who did not prefer 
capsules, those who preferred both one-capsule and two capsules were more likely 
to report that their brand was smoother (AOR= 4.85 and AOR=4.01, respectively) 
and less harmful than other varieties (AOR=2.38 and AOR=1.61, respectively). 
Conclusion: Flavor capsules appear to continue capturing market share in Mexico, 
particularly among females and younger smokers. The appeal of flavor capsules includes 
perceptions that they are smoother and less harmful than other cigarettes. This appeal 
and associated patterns of use may explain why tobacco control policies have not had 
the expected effects on smoking prevalence in Mexico.

FUNDING: Federal

PS5-137
REASONS FOR USE OF E-CIGARETTES, CIGARS AND HOOKAH 
IN PREGNANT WOMEN

Natasha A. Sokol, ScD, MPH1, Dalaney Vonderahe2, Lori Scott-Sheldon, PhD3, Laura 
Stroud3. 1Brown University School of Public Health, Providence, RI, USA, 2The Miriam 
Hospital, Providence, RI, USA, 3Brown Medical School, Providence, RI, USA.
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Significance: Pregnancy is a critical period for tobacco cessation, as it introduces 
new consequences and increased motivation to quit. Use of non-cigarette tobacco 
products in pregnancy is also increasing. Prior studies in non-pregnant adults 
revealed differing reasons for use across tobacco product types. However, little 
is known regarding reasons for use across tobacco products in pregnant women. 
Methods: Participants were 124 pregnant women (50% cigarette smokers; 
64% income ≤ $30,000, 66% racial/ethnic minority) from a study of smoking 
during pregnancy who completed an interview during 3rd trimester. Lifetime 
and prenatal use of e-cigarettes, cigars, and hookah were assessed using 
questions adapted from the PATH survey (Wave 2). Overall reasons for use 
were followed by comparison of prenatal vs. lifetime-only users for each product. 
Results: Rates of prenatal and lifetime use (respectively) were: 8 and 46% for 
e-cigarettes; 12 and 63% for cigars, and 13 and 83% for hookah. The top two 
reasons for use for each product were: smoking cessation (74%) and health (51%) 
for e-cigarettes; affordability (27%) and flavors (25%) for cigars; and fun (71%) and 
consideration of others (34%) for hookah. Significant differences in reasons for use of 
e-cigarettes emerged between prenatal and lifetime-only users; prenatal users were 
more likely to report using e-cigarettes for affordability (78% vs. 25%) (p=0.002), and 
flavors (56% vs. 27%) (p=0.092) vs. lifetime-only users. No differences in reasons 
for use emerged between prenatal and lifetime-only users for cigars or hookah. 
Conclusions: Consistent with data from non-pregnant adults, pregnant women’s reasons 
for use of non-cigarette tobacco products differed by product. Cessation was the most 
common reason for use of e-cigarettes, fun for hookah, and affordability and flavors for 
cigars. Differential reasons for use across products may have implications for targeted 
intervention and prevention efforts in pregnant and reproductive age women. Future 
studies are needed to elucidate individual differences in reasons for use and associations 
with changes in sensory perception over pregnancy.

FUNDING: Federal

PS5-138
ASSOCIATION OF ELECTRONIC CIGARETTE USE WITH 
COGNITIVE DEFICITS IN YOUTH

Catherine Xie1, Zidian Xie2, Dongmei Li2. 1Pittsford Sutherland High School, Pittsford, 
NY, USA, 2University of Rochester Medical Center, Rochester, NY, USA.

Significance Vaping has increasingly become popular among youth, so it is important 
to understand the possible health effects of vaping on youth. The aim of the study is 
to determine how vaping affects the cognitive abilities in youth. Methods We used the 
2018 National Youth Tobacco Survey (NYTS) comprised of 20,189 youth who answered 
whether they have serious difficulty concentrating, remembering, or making decisions 
(referred as cognitive deficits) and stated their vaping and smoking status. Using this 
dataset, an examination of the association of electronic cigarette use in youth with the 
risk of cognitive deficits was conducted with multivariable weighted logistics regression 
models with consideration of the complex sampling design. Results Using electronic 
cigarettes even once or twice (aOR=2.47, 95% CI: 1.67, 3.64) had a significantly higher 
association with the risk of cognitive deficits in youth compared to never users. From ages 
19 to 8, every one year younger a youth was when they first started vaping showed an 
association increase of 12% with the risk of cognitive deficits (aOR=1.12, 95% CI: 1.07, 
1.18). The association of smoking with the risk of cognitive deficits (aOR=1.41, 95% 
CI: 1.19, 1.67) was significantly lower than the association of electronic cigarette use 
with the risk of cognitive deficits in youth. Conclusion Vaping is significantly associated 
with the increased risk of cognitive deficits in youth. The results show that the younger 
an adolescent starts vaping, the higher the association with cognitive deficits. These 
results provide evidence on the possible effects of vaping on the cognitive abilities of a 
youth, which further stresses why quitting smoking and vaping is vital.

FUNDING: Unfunded

PS5-139
VAPING AND BLUNTING AMONG US YOUTH, EVIDENCE FROM 
THE WAVE FOUR POPULATION ASSESSMENT OF TOBACCO 
AND HEALTH (PATH) STUDY

Zongshuan Duan, Master of Public Health, Yu Wang, Jidong Huang. Georgia State 
University, Atlanta, GA, USA.

SIGNIFICANCE: Marijuana is the most widely used illicit substance among American 
youth. It is often used in combination with tobacco and nicotine products. There is a 
concerning trend that the perceived risks of marijuana use among US youth have been 

declining in recent years. Given the adverse health effects of co-use of marijuana and 
nicotine among youth, it is critical to monitor marijuana vaping and blunting, and the 
potential differential patterns of use among subgroups, as well as demographic factors 
associated with those behaviors among American youth. METHODS: Data used in this 
study were from Wave 4 Survey of the PATH Study conducted from December 1, 2016 
to January 3, 2018. The PATH Study is a nationally representative, longitudinal cohort 
study with 14,798 youths (aged 12-17) participating in Wave 4 survey. Multivariate 
logistic regressions were performed to estimate the adjusted associations between 
different forms of marijuana use and demographic characteristics. Replicate weights 
and balanced repeated replication (BRR) methods were used to account for the complex 
survey design. RESULTS: Among US youth aged 12 to 17, 10.9% used marijuana in 
the past 12 months, 8.4% had ever vaped marijuana using an electronic vaping product, 
and 6.4% smoked marijuana as blunting in the past 12 months. Multivariate regression 
results showed that ever vaping marijuana among youth is significantly associated with 
being in older age groups (adjusted OR = 4.86, 95% CI: 4.11 - 5.73), being current 
established cigarette smokers (adjusted OR = 5.62, 95% CI: 4.16-7.59), and being 
current established e-cigarette users (adjusted OR = 6.40, 95% CI: 4.99-8.21), controlling 
for sex, race/ethnicity, education level, and household income. Furthermore, blunting in 
the past 12 months was significantly associated with being in older age groups (adjusted 
OR = 5.05, 95% CI: 4.11 - 6.20), being current established cigarette smokers (adjusted 
OR = 7.72, 95% CI: 5.91 - 10.08), and being current established e-cigarette smokers 
(adjusted OR = 7.03, 95% CI: 5.54 - 8.90), controlling for sex, race/ethnicity, education 
level, and household income. CONCLUSION: These findings indicated that among US 
youth aged 12 to 17, vaping marijuana and blunting were significantly associated with 
age, current use of cigarettes and e-cigarettes. FUNDING: Research reported in this 
study was supported by the NCI of the NIH under Award Number R01CA194681. The 
content is solely the responsibility of the authors and does not necessarily represent 
the official views of the National Institutes of Health.

FUNDING: Federal

PS5-140
FACTORS ASSOCIATED WITH VAPING MARIJUANA AND 
BLUNTING AMONG US ADULTS IN THE WAVE 4 POPULATION 
ASSESSMENT OF TOBACCO AND HEALTH (PATH) STUDY

Zongshuan Duan, Master of Public Health, Yu Wang, Jidong Huang. Georgia State 
University, Atlanta, GA, USA.

SIGNIFICANCE: Marijuana is often used in combination with tobacco and nicotine 
products, such as marijuana vaping and blunting. Although marijuana remained as 
a Schedule 1 drug under federal law, state-level policies legalizing marijuana use 
for medical and recreational purposes have been increasing since 2010. Given the 
rapidly changing legal environment and the evolvement in e-cigarette market, important 
knowledge gaps exist about patterns of use related to vaping marijuana and blunting, 
as well as associated demographic and socioeconomic factors. METHODS: Data from 
Wave 4 PATH Study were analyzed. The PATH Study is a nationally representative, 
cohort study. The sample included 33,822 adults (aged 18 or above). Multivariate 
logistic regression was performed to estimate the adjusted associations between 
marijuana use, including vaping and blunting, and demographic characteristics. 
Balanced repeated replication (BRR) methods were used to account for the complex 
survey design. RESULTS: In the study sample, 7.5% reported ever vaped marijuana 
using an electronic vaping product, and 7.5% smoked marijuana as blunting in the 
past 12 months. Multivariate regression results indicated ever vaping marijuana was 
significantly associated with being male (aOR = 1.46, 95% CI: 1.33 - 1.62), being in 
younger age groups, being sexual minorities (aOR = 2.19, 95% CI: 1.83 - 2.63), being 
current established cigarette smokers (aOR = 4.50, 95% CI: 4.05 - 4.99), and being 
current established e-cigarette users (aOR = 3.52, 95% CI: 3.05 - 4.06), controlling for 
race/ethnicity, education, and household income. Blunting in the past 12 months was 
significantly associated with being male (aOR = 1.74, 95% CI: 1.58 - 1.91), being in 
younger age groups, being sexual minorities (aOR = 2.22, 95% CI: 1.87 - 2.64), being 
current established cigarette smokers (aOR = 4.07, 95% CI: 3.64 - 4.54), and being 
current established e-cigarette smokers (aOR = 2.32, 95% CI: 2.01 - 2.66), controlling 
for race/ethnicity, education, and household income. CONCLUSION: Among US adults, 
vaping marijuana and blunting were significantly associated with sex, age, sexual 
orientation, current use of cigarettes and e-cigarettes. Policies and interventions targeted 
at tobacco/e-cigarettes may affect vaping marijuana and blunting. Policies aimed to 
reduce marijuana use could benefit from taking into account different use patterns 
among population subgroups defined by sex, age, sexual orientation and tobacco use 
status. FUNDING: This study was supported by NCI of NIH under Award R01CA194681.

FUNDING: Federal
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PS5-141
PAST 30 DAY MARIJUANA CO-USE WITH E-CIGARETTES AND 
CIGARS AMONG YOUNG ADULT SMOKERS AGED 18-35, 2018

Dina M. Jones, PhD, MPH1, Pebbles Fagan, PhD, MPH1, Nakita Lovelady, PhD1, 
Mignonne Guy, PhD2. 1University of Arkansas for Medical Sciences, Fay W. Boozman 
College of Public Health, Little Rock, AR, USA, 2Virginia Commonwealth University, 
Richmond, VA, USA.

SIGNIFICANCE: Marijuana use is high among young adults, who often co-use 
marijuana with cigars and recently, electronic nicotine delivery systems (ENDS). Co-
use of tobacco and marijuana is associated with combustible tobacco use, increased 
nicotine dependence, and greater respiratory distress as compared to single product 
use. Moreover, over 75% of hospitalized vaping associated lung injury (EVALI) patients 
were under 35 and the role of marijuana, as well as nicotine, THC, and CBD based 
e-liquids in EVALI is unclear. This study aimed to identify the prevalence, demographics, 
and tobacco use profiles of marijuana co-use with ENDS and cigars among young adult 
smokers. METHODS: In 2018, the Center for the Study of Tobacco Products conducted 
a cross-sectional, online survey among cigarette smokers aged 18-35 (n=320) recruited 
via Craigslist from randomly selected US localities. ENDS co-users reported past 30 day 
ENDS and marijuana use. Little cigar and cigarillo (LCC) and large cigar blunt co-users 
reported past 30 day blunt use with LCCs and large cigars, respectively. RESULTS: 
Prevalence of LCC blunt co-use was 27.3% and large cigar blunt co-use was 25.7%. 
Nearly 75% of LCC co-users reported large cigar co-use. Among past 30 day ENDS 
users (n=141), 44.7% reported past 30 day marijuana use and 6.5% vaped marijuana. 
ENDS co-users (v non co-users) were younger at tobacco/nicotine initiation and more 
likely to use ENDS an hour after waking. Co-users (v non co-users) were more likely 
to currently use other tobacco, drugs, and alcohol. ENDS co-users were more likely to 
be male, a sexual minority, and in a degree program. LCC blunt co-users were more 
likely to be Black, have an income less than $10K, and be financially dependent on 
their parents. Large cigar blunt co-users were more likely to be male and financially 
dependent on their parents. CONCLUSIONS: Our data suggest that marijuana co-use 
with e-cigarettes and cigars is prevalent among young adult cigarette smokers. Few 
associations were found in tobacco use profiles. Demographic differences suggest that 
co-users may be poly-substance users and socially or economically disadvantaged. 
Additional research is needed to understand co-users of tobacco and marijuana and 
the health implications of co-use behaviors.

FUNDING: Federal

PS5-142
USING MACHINE LEARNING TO DETERMINE FACTORS 
ASSOCIATED WITH CURRENT E-CIGARETTE USE IN YOUNG 
ADULT NEVER SMOKERS: RESULTS FROM 2016 AND 2017 
BEHAVIORAL RISK FACTOR SURVEILLANCE SYSTEM (BRFSS) 

Nkiruka C. Atuegwu, PhD, Eric M. Mortensen, MD, MSc, Cheryl Oncken, MD, MPH, 
Reinhard C. Laubenbacher, PhD. UConn Health, University of Connecticut, Farming-
ton, CT, USA.

Introduction: E-cigarettes (“e-cigs”) are most commonly used by adults that are less 
than 35 years old and smokers of conventional cigarettes, but e-cig use by never 
smokers is on the rise. Our goal was to use machine learning methods to identify 
characteristics of young adult e-cig users that are never smokers of cigarettes. 
Method: Data from 2016 and 2017 BRFSS was used. Young adults (<35 years), never 
smokers (<100 cigarettes), and current or never users of e-cigs were used for the 
analysis (n = 40,012 (2016); n = 39,527 (2017)). Core questionnaire variables available 
in both 2016 and 2017 were identified and those with no research implications were 
excluded. Boruta, a modified random forest algorithm, was used to select the features 
associated with current e-cig use in each year. Variables selected in at least 20 of 
the 25 bootstrap iterations consisting of random samples of 80% of the data were 
then used as inputs to different multivariable logistic regression models that adjusted 
for age, gender and race and also incorporated BRFSS complex design weights. 
Result: Black non-Hispanics, females, students, and increasing age were associated 
with decreased odds of e-cig use. Being a member of an unmarried couple, being 
blind/having serious vision impairment, current oral tobacco use, having previously 
tested for HIV, engaging in HIV risky behaviors, reporting internet use in past 30 
days, having serious difficulty concentrating/making decisions, having difficulty 
doing errands alone due to physical, mental or emotional condition and having 
being diagnosed with depressive disorders increased the odds of e-cig use. Odds 
of e-cig use also increased with increased alcohol consumption and increased days 
of poor mental health due to stress, depression and/or emotions in the past 30 days. 
Conclusion: We identified features that were associated with current e-cig 

use in young adult never smokers in the US. These findings, if replicated, 
may help pol icy makers target  prevent ion and t reatment programs. 
FUNDING: None

PS5-143
PROJECT QUIT4HEALTH, EXPANDING THE REACH OF AN 
INNOVATIVE TOBACCO CONTROL APP FOR YOUNG ADULTS

Alexander V. Prokhorov, MD, PhD, Tamara Machado, M.A., Salma Marani, M.S., 
Ashish Arya, MD, MHA, Karen S. Calabro, Dr. P.H. UT MD Anderson Cancer Center, 
Houston, TX, USA.

Young adults require innovative approaches and advanced technology for delivery of 
tobacco cessation interventions and risk communication. They remain consumers of 
diverse tobacco products despite associated risks. Building upon previous research, 
development of the Quit4Health mobile app used game mechanics, interactivity and 
leveraged empirically-based frameworks such as the transtheoretical model of change 
and cognitive behavioral approaches. We targeted young adults to assess quit rates and 
cessation barriers among tobacco users and susceptibility to tobacco use among non-
users after exposure to the Quit4Health app. The study design used was a randomized 
controlled trial. Persons eligible were aged 18 to 35 years, owned a smartphone, spoke 
and read English, and were both users and non-users of tobacco products. Depressive 
symptoms were screened with The Centers for Epidemiologic Studies Scale (CESD). 
Most (430/580) were excluded because of CESD scores over 16. Depending on tobacco 
use status, the 150 meeting eligibility requirements were placed in the prevention arm 
(n = 108) or cessation arm (n = 42). The baseline survey captured demographics, 
tobacco use, tobacco knowledge, perceived risk across products, mood and alcohol 
for all participants. Tobacco users also answered standard items about tobacco 
dependence, self-efficacy and withdrawal symptoms. Participants were randomized 
to intervention or control groups. Intervention group participants were provided with 
the app focused on instructions for practicing effective refusal and coping skills based 
on assessments of tobacco use and stages of change. Control group participants 
received a content-matched booklet developed by the research team. Monthly phone 
surveys for the cessation arm captured thoughts about quitting tobacco. At 3-month 
and 6-month follow-up, all participants received questions similar to those answered at 
baseline with 73% and 62% response rates, respectively. We will present the analysis 
of primary outcomes for cessation which includes quit rates and barriers to cessation. 
Prevention outcomes will include tobacco initiation and predictors of susceptibility. 
Funding: Research reported in this publication was supported by the National Institute 
On Drug Abuse of the National Institutes of Health under Award Number R42DA035012, 
09/01/2017-08/31/2020. The content is solely the responsibility of the authors and does 
not necessarily represent the official views of the National Institutes of Health.

FUNDING: Federal

PS5-144
DOES IT MATTER WHAT YOU SAY? THE EFFECTS OF 
CONVERSATION TOPICS ABOUT CIGARETTE HEALTH WARNING 
LABELS ON SUBSEQUENT QUIT ATTEMPTS 

Charity Ntansah, MPH1, Victoria Lambert, MPH1, Yoo Jin Cho, MPH1, Katia Gallegos, 
PhD2, Edna Arillo-Santillán, MS2, James F. Thrasher, PhD1. 1University of South Car-
olina, Columbia, SC, USA, 2Mexican National Institute of Public Health, Cuernavaca, 
Mexico.

Significance: Interpersonal communication about health warning labels (HWLs) 
explains their effects on cessation behaviors. This longitudinal study evaluated the 
topics of HWL conversations among adult smokers in Mexico, including which topics 
best predict subsequent quit attempts. Methods: Over one year, adult smokers 
recruited from an online consumer panel in Mexico were surveyed every four 
months. The analytic sample included 1,139 smokers who participated in at least 
two consecutive surveys (n=1,697 observations). At time “t”, participants reported the 
frequency of talking to others about HWLs in the last month (not at all, sometimes, 
frequently), the topics of these conversations (smoking harms, cessation benefits, 
lack of message credibility/utility), as well as other socio-demographic and smoking-
related variables (e.g., quit intention, smoking frequency) including HWL responses 
(e.g., message elaboration). At follow-up (time “t+1”), participants reported having 
made a quit attempt over the period between surveys. Logistic models regressed 
follow-up quit attempts on study variables (time “t”), including an assessment of 
whether HWL communication topics mediated the effects of talking frequency. 
Results: Most participants reported talking about HWLs sometimes (46%) or 
frequently (17%). Of those who talked about HWLs, 75% reported conversations 
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about smoking harms, 58% about cessation benefits, and 8% about the lack of 
message credibility/utility.  At follow-up, 39% of participants reported a quit attempt. 
In adjusted models, smokers who talked sometimes and frequently were more 
likely than those who never talked about HWLs to report subsequent quit attempts 
(AOR=1.31, 95% CI=1.03-1.66; AOR=1.61, 95% CI=1.13-2.29). Conversation topics 
mediated the effects of talking on quit attempts by 35.4% (p<.05), with benefits of 
quitting being the strongest mediator (indirect effect b=0.02; 95% CI=0.01-0.04). 
Conclusion: Our findings suggest that conversation topics about HWLs matter in 
promoting quit attempts. More research is needed to explore why some topics matter 
more than others in smoking cessation and which HWL content may best incite those 
conversations.

FUNDING: Federal

PS5-145
BEHAVIORAL INTENTION TO USE TOBACCO PRODUCTS, CAMEL 
SNUS OR NICORETTE BASED ON AFFECTIVE, COGNITIVE AND 
SENSORY PERCEPTION

Akshika Sharma, Pursuing PhD, MDS,BDS, Brian V Fix, Richard O’Connor. Roswell 
Park Comprehensive Cancer Center, Buffalo, NY, USA.

Significance-Evidence supports that marketing of tobacco products have a 
considerable effect on consumer’s acceptance and satisfaction. The present study 
formally examines how experience with the product modifies initial cognitive beliefs 
and affective associations to influence behavioral intention to use the product. The 
study uses the “4 P’s”(product, place, price, & promotion) to drive consumer trial of 
Camel snus and Nicorette gum. Methods-The study was conducted from 2013 to 
2017. Participants were exposed to advertisements for each product (promotion), were 
presented with the packages of each product and could examine and handle. They 
later touched and smelled a freshly opened product container for up to 30 seconds 
(product/ sensory) followed by completing a set of sensory ratings. They were asked 
to complete a purchase task indicating willingness to pay for the product. The results 
were examined for the extent to which differences in consumer perception measures 
influence level of interest in trying a given product (i.e., behavioral intention).Results-
Of the 195 participants, 45.6% were aged above 50 years and 32.8% were below 30 
years. 62.6% of the participants were females. 41.5% smoked every day. Smokers 
were more likely to purchase one of two products (Camel snus/Nicorette gum) when 
compared to non-smokers(Univariate ANOVA, F=109.59, p=0.00). Smoking status had a 
significant effect on likelihood of purchase of the products (Univariate ANOVA, F=156.7, 
p=0.00). Smoking status and choice of product interaction had a significant effect on 
purchase likelihood (Univariate ANOVA, F=44.8, p=0.000). Age and gender interaction 
(Univariate ANOVA, F=3.73,p=0.000) has significant effect on likelihood of purchasing 
one of the two products. Within younger age group, males had a higher means (3.69) 
compared to females(1.06) in terms of likelihood of purchasing the product of choice. 
Conclusion is that there is a higher tendency amongst existing smokers to be potentially 
influenced by design, marketing and promotion of modified risk tobacco products. 
Funding- This work was funded by National Cancer Institute (U19CA157345)

FUNDING: Federal

PS5-146
CHARACTERIZING JUUL’S YOUTH PREVENTION AD CAMPAIGN 
IN REGIONAL NEWSPAPERS

Michelle Jeong, PhD1,2, Dmitriy Nikitin, MSPH1, Maria Hrywna, PhD, MPH1,2, Kevin 
Schroth, JD1,2, Cristine D. Delnevo, PhD, MPH1,2. 1Rutgers Center for Tobacco Studies, 
New Brunswick, NJ, USA, 2Rutgers School of Public Health, Piscataway, NJ, USA.

Significance: In April 2018, JUUL Labs Inc announced plans for an ad campaign on 
print, digital, and radio platforms supporting efforts to raise the minimum sales age to 
21 for all tobacco products (Tobacco 21), as part of its commitment to advancing youth 
use prevention. We examined the extent to which JUUL advertised the company’s youth 
prevention mission, including specific endorsements of the Tobacco 21 legislation, in 
regional newspapers across the United States. Methods: We used Kantar Media to 
collect all newspaper advertisements sponsored by JUUL on the topic of general youth 
use and access issues since the date of the original announcement. We examined 
frequency of advertising over time and targeted regional markets, and conducted a 
content analysis for prevalent ad themes. Results: From February 2019 to September 
2019, JUUL spent $22.8 million on 599 youth prevention-focused newspaper ads, 426 
(71%) of which explicitly advocated for the Tobacco 21 legislation. There were large 

monthly increases in advertising frequency that reached a peak in May 2019, after which 
frequency declined and remained at a consistent level. Ads ran in 39 regional markets; 
top markets included Detroit, New York, Chicago, and Washington, DC. Across all ads, 
there were nine distinct themes; the most prevalent were ads discussing how JUUL is 
addressing the issue of youth vaping (22%) and ads declaring “it is time to raise the legal 
age to purchase tobacco products, including vapor, from 18 to 21” (20%). Other themes 
included enhancing age verification on JUUL’s website and preventing underage sales 
in retailers. Conclusions: It is clear that JUUL has heavily invested in its campaign for 
youth prevention efforts, and has made explicit their endorsement for the Tobacco 21 
legislation. Regardless of whether this ad campaign is an act of corporate responsibility, 
there may be implications of such advertising on public attitudes towards JUUL, and 
more importantly, on public support for the Tobacco 21 legislation.

FUNDING: Federal

PS5-147
HOW THE TOBACCO INDUSTRY IS DRIVING CONSUMERS TO 
THE MOBILE PLATFORM A CONTENT ANALYSIS OF DIRECT 
MAIL AND EMAIL ADVERTISEMENTS FROM 2018

Eugene Talbot, MPH1, Ollie Ganz, DrPH1,2, M. Jane Lewis, DrPH1,2. 1Rutgers Center 
for Tobacco Studies, New Brunswick, NJ, USA, 2Rutgers School of Public Health, Pis-
cataway, NJ, USA.

SIGNIFICANCE Tobacco companies use mobile features as a digital marketing avenue 
through sponsored apps and mobile websites. Some brands have replaced direct mail 
coupons with mobile-exclusive coupons, which have increased as smartphone ownership 
has become ubiquitous. This study examined tobacco ads promoting mobile content to 
identify incentives and messages utilized to increase consumer mobile engagement. 
METHODS Emails and direct mail materials were obtained from Trinkets & Trash, an 
online tobacco ad repository. References to mobile access in ads began in 2011; the 
sampled year (2018) was the most recent year with comprehensive data and contained 
the most referrals to mobile content compared to prior years. We performed a content 
analysis of mobile incentives and mentions of brand-sponsored apps or special content 
accessible by smartphones. Descriptive statistics compared methods used by brands 
to promote their mobile accessibility. RESULTS We coded 295 ads representing 45% 
of the total ads referencing mobile content from 2011 to 2019. The majority of ads were 
for cigarettes (75%), with fewer smokeless tobacco (24.3%) and e-cigarette ads (0.7%). 
The most frequent brands observed were Camel (26.4%), Marlboro (21.0%), Newport 
(11.5%), Grizzly (11.5%), Pall Mall (9.8%), Skoal (6.8%), and Red Seal (4.1%). The 
proportion of email ads analyzed was greater than direct mail (86.4% vs. 13.6%). More 
than 99% of ads referred to a mobile coupon incentive, while few mentioned specific 
mobile access to sweepstakes or other interactive online experiences (1.4%). In terms of 
coupon access, 86.1% of ads promoted access via the website, while 13.6% mentioned 
websites and brand-sponsored apps; 0.3% mentioned only mobile apps. About 36% of 
ads cited benefits of mobile coupons and 14.3% of ads explicitly compared advantages 
of mobile coupons over mail coupons (e.g. greater coupon frequency). CONCLUSION 
Access to incentives via mobile phones continues to be a prevalent marketing tactic by 
tobacco companies. Most incentives were for an increased frequency of coupons. It is 
important to consider how these price reduction strategies minimize purchasing barriers.

FUNDING: Federal

PS5-148
PROACTIVE QUITLINE REFERRALS IN AN ACADEMIC 
UNIVERSITY EMERGENCY DEPARTMENT

Hiba Naz, Aimee K. Moulin, Melanie S. Dove, Elisa K. Tong. University of California, 
Davis, Davis, CA, USA.

Significance: Health professionals are challenged by competing priorities to 
address smoking cessation in the Emergency Departments (EDs). Proactive 
referrals from the electronic health record (EMR) to a quitline have been 
demonstrated in outpatient clinical trials to increase patient engagement. This study 
aims to assess quitline engagement and smoking cessation outcomes among 
patients at the University of California, Davis ED referred to California’s quitline. 
Methods: From March 2018 - June 2019, ED patients were randomly approached and 
identified as smokers. Patients (or household members with patients) who smoked 
and consented had a referral order sent through EMR at discharge. Retrospective 
chart review was conducted for the quitline order results, patient demographics, 
and smoking status at follow-up encounters. The primary outcomes were quitline 
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engagement and smoking status at follow-up. We used an intent to treat analysis 
and classified patients not followed-up or with missing smoking status at follow-up 
(n=56) as smokers. We tested differences in percentages using Fischer’s exact test. 
Results: 1528 patients were approached and 324 (21.2%) were identified as 
smokers. 137 patients (42% of smokers) agreed to be referred to the quitline, of 
which 14 were household members who smoked. Among the 123 patient referrals: 
17 (13.8%) received services, 19 (15.5%) declined services, 75 (61.0%) were unable 
to be contacted, and 12 (9.8%) were missing referral results. Among the 111 patients 
with referral results, the following groups (although not statistically different) had 
a higher percentage that contacted the quitline: women (18.0%), lighter smokers 
(<20 pack-years) (23.1%), and alcohol and/or marijuana substance use (24.3%). 
There were 17 patients (15.3%) who quit smoking at a follow-up encounter among the 111 
patients with referral results. Among the patients that received quitline services, 29.4% 
had quit smoking at a follow-up encounter. Patients with prior quit attempts (38.9%) 
and only having alcohol and marijuana substance abuse (27.0%) were significantly 
more likely to have been documented as a former smoker at follow-up appointments. 
Conclusion: These findings demonstrate the acceptability of proactive quitline referrals. 
While only over a quarter of patients were contacted, almost half of these patients 
engaged in counseling. The quit rate at a follow-up encounter is limited in that the 
documentation reflects point prevalence abstinence and rates may be higher if those 
with missing data had quit.

FUNDING: State

PS5-149
JUUL USE IN SCHOOL: CROSS-SECTIONAL STUDY OF CT HIGH 
SCHOOL ADOLESCENTS 

Asti Jackson, PhD1, Grace Kong, PhD1, Ran Wu, MS1, Meghan Morean, PhD2, Danielle 
Davis, PhD1, Deepa R. Camenga, MD, MHS1, Dana A. Cavallo, PhD1, Krysten W. Bold, 
PhD1, Patricia Simon, PhD1, Suchitra Krishnan-Sarin, PhD1. 1Yale University School of 
Medicine, New Haven, CT, USA, 2Oberlin College, Oberlin, OH, USA.

Significance: JUUL use is popular among youth and social media evidence suggests 
that adolescents use JUUL at school. The current study uniquely examines specific 
locations where youth use JUUL (and other e-cigarettes) at school. Methods: Students 
from 6 Connecticut high schools in 2019 reported on past-month use (defined as ≥1 day 
of use in past 30 days) of the following e-cigarette device types: 1) JUUL, 2) any pod 
system other than JUUL, 3) Disposables/Cig-a-likes, 4) Vape pens, and 5) Mods. Past-
month users of a device who also reported use in school within the past month reported 
on specific locations of use: class, bathroom, hallway/stairway, outside on school 
grounds and other school locations. Separate binary logistic regression models predicted 
e-cigarette device use in each school location. Predictors included demographics (age, 
sex, school) and past month use of each device in school. Results: Among past-month 
users, use rates in schools were: 45.5% (N=547) JUUL, 41% (N=219) other pods, 
38.8% (N=118) disposables/cig-a-likes, 34.4% (N=225) vape pens, and 27.1% (N=81) 
mods. Across devices, use in bathrooms was most common: 75.7% JUUL, 72.2% 
other pod, 80.5% disposables/cig-a-likes, 78.2% vape pens, and 71.6% mod. Other 
school related locations category was the least endorsed: 8.6% JUUL, 10.5% other 
pods, 9.3% disposables, 8% vape pens and 10.5% mods. Logistic regression models 
revealed that vape pens (p=.033) and disposables/cig-a-likes (p=.046) were most 
strongly associated with use in the hallway/stairway and JUUL (p=.039) with use in the 
bathroom. No other differences by device type were found. Conclusion: E-cigarette 
use in schools is commonly reported among high school students. School-wide efforts 
should be implemented to reduce e-cigarette use in locations widely reported across 
e-cigarette device users, such as bathrooms. Further investigation into adolescent 
use of JUULs, vape pens and disposable e-cigarette use in school is warranted. This 
research reported in this publication was supported by NIH grant U54 DA036151-07 
(Yale TCORS) and the FDA Center for Tobacco Products (CTP).

FUNDING: Federal

PS5-150
ADVERSE EFFECTS OF VAPING AMONG YOUTH IN THE UNITED 
STATES, CANADA, AND ENGLAND

Jessica Reid, David Hammond. University of Waterloo, Waterloo, ON, Canada.

Significance: Recent reports of serious vaping-related pulmonary complications 
in the US and Canada have raised concerns about the potential adverse effects 
of e-cigarette use, especially among youth. Little is known about the prevalence 
of negative side effects of vaping, particularly less-serious side effects that may 

go unreported to medical authorities. The current study examined self-reported 
negative side effects from vaping among youth in the US, Canada, and England. 
Methods: Repeat cross-sectional survey data (n=12,110) were analyzed from the 
ITC Youth Tobacco and Vaping Survey, an online survey conducted in 2017 (Wave 1), 
2018 (Wave 2) and 2019 (Wave 3) with national samples of youth aged 16-19 recruited 
from consumer panels in Canada, England, and the US. Youth who had ever used 
e-cigarettes were asked about any negative side effects they had experienced (overall 
and then a checklist of specific effects in Waves 1 and 2; or, as yes/no to a list of specific 
effects in Wave 3), as well as whether they had sought or considered medical attention. 
Results: In 2019, more than half of youth (55.5%) surveyed who had ever vaped 
reported “ever” experiencing negative side effects from using e-cigarettes, ranging 
from 46.6% in England to over 58% in Canada and the US. Among ever-vapers, 
odds of reporting any side effects were significantly greater in Canada and the US, 
and among youth who were older, had a history of greater e-cigarette use (ever, 
days in past month, times per day), and who used products higher in nicotine. 
The most commonly reported side effects were cough (29.9%), light-headedness 
(21.2%), throat irritation (20.6%), and headache (19.3%). While direct comparison 
with previous waves is not possible, the same side effects were also reported most 
often in Waves 1 and 2. In 2019, among vapers who experienced side effects, 12.1% 
sought medical attention, and another 10.6% considered seeking medical attention. 
Conclusions: Youth vapers commonly experience negative side effects from e-cigarette 
use: in 2019, approximately one in eight “ever” vapers either sought or considered 
seeking medical attention, as a general indication of severity of such effects.

FUNDING: Federal

PS5-151
HARM PERCEPTION, PEER TOBACCO USE, PARENT-CHILD 
COMMUNICATION ON YOUTH E-CIGARETTE EVER USE

Elizabeth K. Do, MPH, PhD1, Kendall Fugate-Laus, BS1, Rashelle B. Hayes, PhD1, 
David C. Wheeler, PhD, MPH1, Westley L. Fallavollita, BS1, Michell A. Pope2, Bernard 
F. Fuemmeler, PhD, MPH1. 1Virginia Commonwealth University, Richmond, VA, USA, 
2Research Unlimited, LLC, Richmond, VA, USA.

Significance: Despite a steady decline in cigarette use, the number of youth electronic 
cigarette (e-cigarette) users nearly doubled from 2017 to 2018. Currently, more than 
500,000 middle school students report e-cigarette use. While risk factors for cigarette 
use have been identified, less research has been done to assess risk factors associated 
with e-cigarette use among younger adolescents. The purpose of this study is to examine 
associations between important risk factors for youth cigarette use (harm perception, 
peer use, and parent-child communication) and youth e-cigarette use. Methods: Survey 
data was collected from youth and parents participating in the Adolescents, Place, and 
Behavior Study, an ongoing, prospective cohort study of 11 to 15 year olds (current 
N = 250; 78.8% African-American) in Richmond, VA. Logistic regression models were 
conducted to examine associations between harm perception (youth: how much do you 
think people harm themselves when they smoke e-cigarettes), peer tobacco use (youth: 
how many of your closest four friends smoke or vape), and parent-child communication 
(parents: within the past 12 months, how many times did you talk to your child about 
how to resist peer pressure to use tobacco) on self-reported e-cigarette use (youth: 
yes or no). Covariates included youth race, age, and gender, and parent tobacco use 
and educational attainment. Results: In independent models, less harmful perceptions 
of e-cigarette use (OR = 0.42, 95% CI: 0.27, 0.64) and peer tobacco use (OR = 8.22, 
95% CI: 3.41, 19.81) were associated with youth e-cigarette use, while parent-child 
communication was not (OR = 1.16, 95% CI: 0.86, 1.57). In a combined model adjusted 
for covariates, having peers who use tobacco (OR = 8.53, 95% CI: 2.31, 3.53) and lower 
harm perceptions of e-cigarette use (OR = 0.41, 95% CI: 0.22, 0.75) were associated 
with youth ever e-cigarette use. Conclusions: These results suggest that youth cigarette 
and e-cigarette ever use share the same risk factors of peer tobacco use and reduced 
harm perception. Future e-cigarette prevention efforts among youth may want to focus 
on addressing peer tobacco use and perceptions of harm of e-cigarettes.

FUNDING: Nonprofit grant funding entity

PS5-152
PREVALENCE AND CORRELATES OF ECIGARETTE USE AMONG 
CHINESE ADULTS RESULTS FROM THE GLOBAL ADULT 
TOBACCO SURVEY 2018

Tianchu Lyu, MPH1, Lin Xiao, Ph.D2. 1University of South Carolina, Columbia, SC, USA, 
2Chinese Center for Disease Control and Prevention, Beijing, China.
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Significance: China is the world´s largest cigarette market and the third largest market 
for e-cigarettes (e-cigs), however, little is known about the patterns of e-cigarette use 
in China. This study evaluated the prevalence and correlates of e-cig use in China. 
Methods: Nationally representative data were analyzed from the 2018 Global Adult 
Tobacco Survey in China (n=24,370). Awareness, ever use and current use of e-cigs 
was queried, as were age, highest educational attainment, occupation, interest in quitting 
smoking, and smoking status. Severity of second-hand smoke (SHS) per week was 
measured as a dummy variable coded as 0 (within 3 days) and 1 (4 days or above). 
Logistic regression models were estimated to evaluate the correlates of awareness 
and ever use of e-cigs in total population, and current use of e-cigs in smokers. 
Results: Almost half (48.5%) of the Chinese adult population were aware of e-cigs. 
Awareness was significantly higher among current smokers than non-smokers 
(62.3% vs 43.6%), males than females (59.1% vs. 37.7%), urban population than 
rural population (56.3% vs. 37.0%), and those with relatively higher education 
(primary school or less=17.1%; secondary school=48.0%; high school=61.7%; 
college grads or more=77.0%). These differences remained statistically significant in 
logistic models. The overall rates of ever using an e-cig and current use were 5.0% 
and 0.9%. In logistic models, being a current or former smoker (vs never smoker), 
and higher exposure to SHS was associated with a significantly higher possibility 
of ever e-cig use. Younger age, higher education, and planning to quit within next 
month was associated with a significantly higher possibility of current e-cig use. 
Conclusion: This is the first study trying to exploit the influential factors for e-cigs 
ever use among Chinese adults based on the most recent data. The study result is 
in alignment with other studies conducted in other countries. Younger and/or more 
educated people are found to be at more risk of using e-cigs, and smoking status 
and SHS exposure is found to be a good indicator of e-cigs ever use and awareness.

FUNDING: Nonprofit grant funding entity; Other

PS5-153
IS IT POSSIBLE TO CREATE A MEANINGFUL EXOGENOUS 
MEASURE OF EXPOSURE TO TOPICAL TWEET. A STEP TOWARD 
THE GOAL.

Yoonsang Kim, PhD1, Bryn David, MS1, Jidong Huang, PhD2, Sherry Emery, PhD1. 
1NORC at the University of Chicago, Chicago, IL, USA, 2GA State University, School of 
Public Health, Atlanta, GA, USA.

SIGNIFICANCE: Increased popularity of electronic nicotine delivery systems (ENDS) 
and recent vaping-related lung illnesses have sparked concerns among the public health 
community. Evidence indicates that social media such as Twitter and Instagram are 
a dominant avenue for ENDS promotion, particularly aimed at young people. Brands, 
influencers, and regular people share promotional content, opinions, reviews, intentions, 
and behaviors related to ENDS use on social media. Such social media posts have 
powerful potential to influence ENDS use by modeling and normalizing the behavior. To 
date, research on individuals’ exposure to ENDS-related social media posts has relied on 
self-report measures via survey. However, self-report is affected by recall and salience 
bias: individuals who are already using or interested in ENDS may be more likely to 
recall having seen the ENDS-related posts. It is unknown how self-reported recall relates 
to the actual amount or reach of ENDS ads and promotions on social media. Thus, 
it is important to compare self-reported exposure to ENDS-related posts to objective 
measures of the frequency of social media posts. METHODS: National survey was 
conducted in April-June 2018 to measure recall of exposure to ENDS-related content 
on traditional and social media. Twitter data that matched ENDS-related keywords were 
collected, cleaned, and mapped to US counties. County-level tweet rate for one year 
prior to survey per 10,000 people was calculated and linked with survey respondents 
based on residence and time of survey. Analyses were conducted by age group; youth 
(13-17; N=1707), young adults (18-24; N=1684), and adults (25+; N=2597), accounting 
for survey weight. RESULTS: Social media dependency was strongly associated with 
having seen ENDS-related content on social media (henceforth “self-report”) across 
all age groups. In multivariate logistic regression of self-reported exposure, tweet rate 
was significantly associated with the outcome among young adult (OR=1.16 for 10 
more tweets/10,000, p=0.02) controlling for social media dependency, sex, age, race/
ethnicity, household income, and living in metro area. CONCLUSION: Social media 
dependency is significantly related to self-reported exposure regardless of age. Young 
adults living in areas with higher ENDS tweet rates were more likely to report having 
seen ENDS-related social media content, suggesting the potential to use the social 
media-derived measure in conjunction with self-report in order to more accurately 
measure the exposure to social media content.

FUNDING: Federal

PS5-154
HIGH THROUGHPUT LC-MS/MS DETERMINATION OF URINARY 
MENTHOL AND NICOTINE METABOLITES IN EXCLUSIVE 
CIGARETTE USERS AND DUAL USERS OF ELECTRONIC 
CIGARETTE AND CIGARETTE

Sujeewa C. Piyankarage, Ph.D.1, Honest Achilihu, Master of Health Care1,2, June Feng, 
Ph.D.1, Megan Piper, Ph.D.3, Benjamin C. Blount, Ph.D.1, Lanqing Wang, Ph.D.1. 1Cen-
ters for Disease Control and Prevention, Chamblee, GA, USA, 2Oak Ridge Institute for 
Science and Education, Oak Ridge, TN, USA, 3University of WI, Madison, WI, USA.

Accurate quantitative analysis of biomarkers of nicotine and other tobacco-use related 
chemicals is essential to assess the impacts of tobacco use. Nicotine, the primary 
tobacco-specific alkaloid, can lead to tobacco-product dependence and chronic exposure 
to the carcinogens and bioactive chemicals in tobacco. Menthol is a major tobacco-
product flavor enhancer that has been widely studied for its impact on tobacco-use. 
Recent studies have highlighted the trend of increasing usage of mentholated tobacco 
products among adolescents and young adults. To measure nicotine and menthol 
exposure, this presentation describes an automated sample preparation technique 
and an isotope dilution UHPLC APCI MS/MS technique that enables analysis of 14 
tobacco-use related compounds including nicotine metabolites and menthol glucuronide. 
The automated sample preparation method processes 96 urine samples within 4 hours 
with automated Solid Phase Extraction (SPE). The optimized automated SPE process 
produced recovery of 88% or higher for all analytes. The UHPLC APCI MS/MS method 
separates and detects 14 compounds in 4.15 minutes, enabling overnight analysis 
of 96 samples. Depending on the analyte, the method covers a wide concentration 
range, from 0.5 to72,000 ng/mL to meet the analyte sensitivity. Urine samples from 380 
subjects are also analyzed with this high throughput method. The subjects are exclusive 
cigarette users (CU) and dual users (DU) of electronic cigarette and cigarette. Nicotine 
and menthol exposures among the DU and CU groups are compared with respect to 
their mentholated product use and pattern of use. Total Nicotine Equivalent (TNE3 = 
NICT+COTT+HCTT) data from a parallel analysis is also compared to better understand 
the product use related exposures of the subgroups.

FUNDING: Unfunded; Federal

PS5-155
PILOT STUDY ON THE NICOTINE METABOLITE RATIO AMONG 
ELECTRONIC CIGARETTE USERS

Yeongkwon Son, PhD, Andrey Khlystov, PhD, Vera Samburova, PhD. Desert Research 
Institute, Reno, NV, USA.

INTRODUCTION: E-cigarettes has been introduced to the market as a safer alternative 
for nicotine consumption but e-cigarette is not risk free. E-cigarettes are known to emit 
harmful chemicals such as formaldehyde and acetaldehyde. E-cigarette users with slower 
nicotine clearance could experience lower nicotine craving, thus resulting in less toxicant 
exposures. Indeed, nicotine metabolite ratio (NMR, ratio between 3-hydroxycotinine [3HC] 
and cotinine [COT] concentration [NMR=3HC/COT]), an indicator of nicotine clearance, 
among smokers shown to be a good predictor of cigarette consumption and carcinogen 
exposures. Moreover, studies reported that e-cigarettes could emit much higher levels 
of nicotyrine, known inhibitor of CYP2A6 enzyme predominantly metabolizing nicotine 
and cotinine, which in turn can reduce nicotine clearance. However, associations 
between NMR and chemical exposures among e-cigarette users are understudied. 
METHODS: E-cigarette users (4 males, 4 females) were recruited. The participants were 
asked to vape their own e-cigarettes until they don’t feel nicotine craving. Vaping topography 
was measured using a measurement device. Two saliva samples were collected before 
and after the vaping session. Nicotine, its metabolites (COT, 3HC), and nicotyrine were 
analyzed using ultra-performance liquid chromatography coupled with mass spectrometer. 
RESULTS: Average nicotine, cotinine, and 3-hydroxycotinine concentrations 
before vaping were 253.2, 242.1, and 71.9 ng/ml, respectively, and the levels after 
vaping were 2372.4, 231.0, and 59.6 ng/ml, respectively. Nicotyrine levels were 
below detection limit. NMR were ranged from 0.101 to 0.599 (average=0.272). 
Participants with higher NMR values showed larger total puff volume and higher 
nicotine levels in saliva after vaping. The larger puff volume could increase harmful 
chemical exposures. Further study results will be discussed at the conference. 
CONCLUSIONS: This pilot study adds new evidence on NMR among e-cigarette users 
that affecting other harmful chemical exposures. Further research on the impact of 
exposures to chemicals (e.g., nicotyrine, menthol, etc.) affecting nicotine metabolism 
is needed.

FUNDING: Academic Institution
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PS5-156
CURRENT TOBACCO PRODUCT USE PATTERNS AND OVERALL 
HEALTH STATUS AMONG U.S. RACIAL/ETHNIC MINORITY MEN 
WITH CHRONIC HEALTH CONDITIONS

Ashley L. Merianos, PhD1, Ledric D. Sherman, PhD2, R. Kirby Goidel, PhD2, E. Me-
linda Mahabee-Gittens, MD, MS3, Matthew Lee Smith, PhD2. 1University of Cincinnati, 
Cincinnati, OH, USA, 2Texas A&M University, College Station, TX, USA, 3Cincinnati 
Children’s Hospital Medical Center, Cincinnati, OH, USA.

Significance: Current tobacco product use is disproportionately high among males 
and racial/ethnic minorities. The study assessed the association between past 30 day 
(current) cigarette smoking, dual tobacco product use, and poly tobacco product use 
and overall health status among a national sample of minority men with at least one 
chronic health condition. Methods: A national survey was conducted using an internet-
delivered questionnaire among men who self-identified as black/African American or 
Hispanic and had at least one chronic health condition. We analyzed 1,904 minority 
men with complete data to answer the study aim. Tobacco products included: cigarettes, 
cigars, e-cigarettes, hookah/water pipe, and bidis. We categorized current tobacco use 
as cigarette smoking only, dual use (cigarettes + 1 other tobacco product), and poly use 
(cigarettes + >2 other tobacco products). The outcome of interest was overall health 
status (fair/poor, good, very good/excellent). We performed a multinomial regression 
model to assess current tobacco use and overall health status, while adjusting for age, 
race/ethnicity, education level, income level, marital status, and number of chronic health 
conditions. Results: A total of 15.2% of minority men currently smoked cigarettes, 8.3% 
engaged in dual use, and 5.5% in poly use. The majority of dual users reported using 
cigarettes and cigars (66.5%). Most poly users reported using cigarettes, cigars (87.6%), 
and e-cigarettes (72.4%). Compared to non-tobacco users, current dual users were 2.12 
times more likely (95% confidence interval [CI] = 1.17-3.85, p=0.013) to report poor/fair 
health status and 2.29 times more likely (95% CI=1.29-4.05, p=0.004) to report good 
health status, after covariate adjustment. No differences were found between cigarette 
smoking, poly use, and overall health status. Conclusion: Current dual tobacco use 
was associated with lower overall health status among U.S. minority men with at least 
one chronic health condition. Tailored, culturally appropriate interventions are needed 
to address concomitant risks among men to decrease multiple tobacco product use 
and increase their perceived health status.

FUNDING: Federal; Academic Institution

PS5-157
A COMPARISON OF THE HOOKED ON NICOTINE CHECKLIST 
AND THE FAGERSTROM TEST FOR NICOTINE DEPENDENCE IN 
NATIVE AMERICAN SMOKERS

Alexander Prokhorov, MD, PhD, Salma Marani, MS, Jeffrey A. Henderson, M.D. MPH. 
UT MD Anderson Cancer Center, Houston, TX, USA.

Objective: This analysis compared the psychometric properties and validity of the 
Fagerström Test for Nicotine Dependence (FTND) and The Hooked-on Nicotine Checklist 
(HONC) in American Indians (AI). Problem Statement: According to the Centers for 
Disease Control and Prevention, cigarette smoking is more prevalent among AIs than 
almost any other racial/ethnic group in the US. In addition, AIs have an especially high risk 
of suffering from tobacco-related death and disease. The Collaborative to Improve Native 
Cancer Outcomes (CINCO) P50 is a multi-faceted program project to improve cancer-
related health outcomes for AIs. In this study, we evaluated knowledge, attitudes, and 
self-reported nicotine dependence among a sub-sample of Project CINCO participants. 
Methods: Nicotine dependence is a complex phenomenon that involves physiological, 
psychological, and behavioral processes. For this study, FTND and HONC scale 
responses were factor-analyzed using principal component analysis. Internal consistency 
was assessed using Cronbach’s alpha and 95% confidence intervals. Validity of FTND 
and HONC was based on the associations between total scale scores and tobacco/
nicotine use indicators. Results: A total of 253 current smokers provided responses. 
Factor analysis resulted in a theoretically plausible one-factor solution that accounted 
for 43% (FTND) and 46% (HONC) of the variance. The mean FTND score was 2.1 (SD, 
2.2). The mean HONC score was 4.3 (SD, 3.2). HONC had higher internal consistency 
using Cronbach’s alpha (.86, 95%CI [.84 ,.89]) than FTND (.67, 95%CI [.60,.73]). Both 
FTND and HONC were associated with tobacco/nicotine indicators: number of close 
friends who smoked, regular vs light smoking, and whether smoking was allowed inside 
the home. Conclusion: The results of this study suggest FTND and HONC are reliable 
and valid measures of nicotine dependence among the AI study population. Regardless 

of the dimensionality, both scales were significantly associated with all of the validation 
variables that were recorded. Keywords: Addiction, Tobacco Control

FUNDING: Federal

PS5-158
PREVALENCE AND CORRELATES OF RELATIVE RISK 
PERCEPTIONS FOR E-CIGARETTES AND CIGARETTES AMONG 
GUATEMALAN ADOLESCENTS

Julia R. Budiongan1, Victoria Lambert, MSPH1, José C. M. Fuentes2, Sophia Mus2, 
Joaquin Barnoya2, James Thrasher, PhD1. 1University of South Carolina, Columbia, SC, 
USA, 2Universidad Rafael Landivar, Guatemala City, Guatemala.

Significance: No research on relative risk perceptions for different nicotine products 
has been conducted among youth in Guatemala, one of only a few countries where 
the sale of electronic cigarettes (e-cigs) is unregulated. This study aimed to evaluate 
the correlates of risk perceptions of tobacco products among Guatemalan adolescents. 
Methods: A survey of middle and high school students in Guatemala City (n=2870) was 
administered in 2019. Students were asked about their perceptions of the harmfulness 
and addictiveness of e-cigs and smoking, from which we derived both a relative harm 
and a relative addictiveness variable by subtracting their response for e-cigs from that 
for smoking. Linear models regressed these two variables on susceptibility and use 
of e-cigs (never user, not susceptible to use e-cigs=ref; never user, susceptible to use 
e-cigs; ever user of e-cigs, but not currently; current e-cig user) and smoking (same 
four categories), sensation seeking, friend and parent smoking and e-cigarette use, and 
sociodemographics. Results: 57% of students perceived e-cigs as less harmful and 
30% perceived them as less addictive than cigarettes. In adjusted models of relative 
harm, being male (b=0.11, p=0.04), susceptibility to use e-cigarettes (b=0.35, p=0.001), 
prior use (b=0.36, p<0.001), and current use (b=0.42, p<0.001) were all associated with 
perceiving cigarettes as more harmful than e-cigarettes. In adjusted models of relative 
addictiveness, prior e-cigarette use (b=0.18p=0.01) and current e-cig use (b=0.23, 
p=0.01) were associated with perceiving cigarettes as more addictive than e-cigarettes, 
and prior smoking (b=-0.15, p=0.03) was associated with perceiving cigarettes as less 
addictive than e-cigarettes. Conclusion: Students’ susceptibility and use of e-cigarettes 
accounted for most of their perceptions of the relative harm and addictiveness of 
cigarettes compared to e-cigs. Future longitudinal research should be conducted to 
determine whether e-cig use behavior drives perceptions of relative harm or vice versa, 
while also evaluating policy and communication strategies to reduce e-cigarette use.

FUNDING: Federal

PS5-160
ASSESSMENT OF MICROBIAL PRESENCE ON WATERPIPE 
TOBACCO MACHINES

Frederic Montz, Mary Martinasek, Ph.D., Kimberly Dobrinski, Ph.D. University of Tam-
pa, Tampa, FL, USA.

Water pipe tobacco smoking is prevalent among adolescents and college students 
throughout the United States but lack of knowledge on the prevalence of microbial 
organisms on waterpipe tobacco machines has led to poor sanitation practice. Due to the 
lack of regulation in sanitation, we hypothesized that potential microbial pathogens would 
be found on the waterpipe tobacco machines tested. Ten hookah bars were randomly 
selected in the Tampa Bay region and the mouthpiece, hose, and connector were 
swabbed and plated using 5% Sheep’s Blood Agar, Chocolate Agar, and MacConkey 
agar followed by biochemical testing to determine organism viability. Additionally, TaqMan 
Assays for respiratory tract microbiota profiling was carried out on the same collections. 
This method utilizes the TaqMan Array Card-format and detects 42 respiratory tract viral, 
bacterial, and fungal microbes. Moraxella catarrhalis, Mycoplasma pneumoniae, RSV-B, 
Bocavirus and adenovirus were identified from the TaqMan Array Card. The identification 
of microbial species on waterpipe tobacco machines is a step toward creating effective 
laws regulating the sanitation of shisha tobacco and waterpipe tobacco lounges.

FUNDING: Academic Institution
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PS5-161
ASSESSMENT OF VOLATILE NITROSAMINES EXPOSURE IN THE 
U.S. POPULATION- NHANES 2013-2014

Tiffany Seyler, Ph.D, MPH, Benjamin Blount, Ph.D, Lanqing Wang, Ph.D. CDC, At-
lanta, GA, USA.

Introduction: Volatile nitrosamines (VNAs) are established teratogens and carcinogens 
in animals and classified as probable and possible carcinogens in humans. In animal 
studies of nitrosamine exposure, VNAs have been shown to induce tumors in the liver, 
lung, kidney, bladder, pancreas, and esophagus. Several large epidemiologic studies 
associate VNA exposure with increased risk of insulin-resistance, diabetes, non-alcoholic 
steatohepatitis, and neurodegenerative diseases such as Alzheimer’s disease. VNAs 
are on the FDA’s list of harmful or potential harmful constituents in tobacco smoke. 
Exposure to VNAs can come from tobacco use, environmental water contamination, or 
consumption of certain processed foods. Therefore, VNA exposure assessment among 
the US population is warranted given the toxicity and potential carcinogenicity of VNAs. 
Analyses: Urine samples were prepared using Hamilton STAR™ and Caliper 
Staccato™ automation, followed by GC/MS/MS analysis. Percentages of specimens 
with analyte concentrations ≥LOD were calculated for sex, age, race/Hispanic origin, 
and tobacco product use (serum cotinine > 10ng/mL). Confidence intervals for 
these percentages were calculated with Wilson’s Score. Confidence intervals and 
p-values for differences between percentages were based on Newcombe’s Hybrid-
Score. Urinary nitrate concentrations were compared among participants classified 
by analyte detection (<LOD vs. ≥LOD). Analyses were done with SAS, Version 9.4. 
Results: We present the results for 5 VNAs in 3176 urines collected from a representative 
sampling of the US population as part of NHANES 2013-2014. The 5 VNAs were: N-nitroso-
methylethylamine (NMEA), N-nitroso-diethylamine (NDEA), N-nitroso-piperidine (NPIP), 
N-nitroso-pyrrolidine (NPYR), and N-nitroso-morpholine (NMOR). We observed relatively 
low proportions of measurements ≥LOD among the 5 VNAs, where the highest detection 
rates were 5.027 and 4.281 percent for urinary NMOR and NPIP, respectively (Table 
1). Our final analyses will include: frequencies and percentages for demographic 
and tobacco product use categories for each of the five VNAs; (2) frequencies and 
percentages of detection for demographic and tobacco product use categories for urinary 
NMOR and NPIP; and (3) association of urinary nitrate with urinary NPIP and NMOR. 
Table 1. Detection Frequencies, and Percentages of five measured VNAs

FUNDING: Federal

PS5-162
ASSOCIATION OF FREQUENCY OF ELECTRONIC CIGARETTE 
USE WITH WHEEZING AND RELATED RESPIRATORY SYMPTOMS 
IN US ADULTS

Dongmei Li, PhD, Zidian Xie, PhD. University of Rochester Medical Center, Rochester, 
NY, USA.

Significance Electronic cigarette use (vaping) has been shown to significantly increase 
the risk of wheezing and related respiratory symptoms in adults. This study examined 
the association of frequency of vaping with wheezing and related respiratory symptoms 
in US adults. Methods The Population Assessment of Tobacco and Health (PATH) study 
Wave 4 data with 33,644 adults were used. The PATH Wave 4 data were collected from 
December 2016 to January 2018. Multivariable weighted logistic regression models were 
used to examine the cross-sectional association of frequency of vaping with wheezing 
and related respiratory symptoms with consideration of the complex sampling design. 
Results According to the weighted PATH Wave 4 data, about 84.1% adults never vaped, 
4.6% adults vaped one time, 5.2% vaped 2-10 times, 2.2% vaped 11-20 times, 1.9% 
vaped 21-50 times, 0.8% vaped 51-99 times, and 1.1% vaped 100 or more times in 
their entire life. Compared to adults who never vaped, adults who vaped 2-10 times had 
significantly higher association with risk of having wheezing or whistling in the chest (aOR 
= 1.59, 95% CI: 1.37 to 1.85), having chest sounded wheezy during or after exercise 
(aOR = 1.49, 95% CI: 1.27 to 1.75), and having a dry cough at night not associated with 
a cold or chest infection in past 12 months (aOR = 1.26, 95% CI: 1.13 to 1.41). Higher 
frequency of vaping (> 10 times) had similar estimated adjusted odds ratios to 2-10 times. 
Conclusion Two or more frequent vaping was significantly associated with wheezing 
and related respiratory symptoms. Initiation of vaping should be prevented for public 
health benefits.

FUNDING: Federal

PS5-163
ADVERTISEMENTS OF VAPING INDUSTRY IN MEXICO ARE 
USING ICONIC SYMBOLS.

Guadalupe Ponciano-Rodriguez, PhD, Carlos Alberto Chavez Castillo, MD. Univer-
sidad Nacional Autonoma de Mexico, CIUDAD DE MEXICO, Mexico.

Despite Electronic Nicotine Delivery Systems (ENDS) are legally forbidden in Mexico, the 
offer of these devices on internet and their advertisement in social media are increasing. 
This communication aims to show and describe the characterist ics of 
vaping-related advert isements in part icular on Instagram in Mexico. 
We analyzed Instagram using vaping related keywords and found mainly three advertising 
strategies: a)vape models, b)giveaways, and c)advertising coming from public figures 
(“influencers”). It was interesting to find that plenty of the ads were using iconic images 
from Mexican culture such as devices using the Aztec calendar as a design on a vape 
case, Catrina-like makeup” in the model posing with the device models and “nutritionists” 
as well as famous places and buildings including churches and sports-related sites such 
as the Mexico City racecourse. Giveaways consist in sending free vapers or vape juice 
flavors to the contestant who manages to tag more friends or who has the greatest 
number of likes in their comments, all this in order to get more users of their devices. 
All these strategies are aimed at young people. We also found “vape models” who 
encourage the use of the ENDS, including a list of all the “benefits” of their use. 
Interestingly, the use of cannabis oil in the vapers is widely recommended as a therapeutic 
agent “useful for the treatment of stress, insomnia, chronic pain, cancer, anxiety, diabetes, 
arthritis, alcoholism, cardiovascular diseases and antibiotic resistant-infections”. 
While there is a legal vacuum regulating the use of social media to promote 
and sell ENDS in Mexico, there is an arising problem related to the number of 
pro-vaping strategies and users taking advantage of iconic Mexican symbols, 
to create the idea of regional attachment. Instagram affords its users the ability 
to post images of e-cigarette-related behaviors, allowing advertisers to display 
their product and, in some cases, they even use the platform to sell them. 
There is an urgent need to improve public health surveillance, survey development, 
and educational campaigns so new consumers and prospects can take into account 
the risk of these products to stop their use or to avoid them.

FUNDING: Academic Institution

PS5-164
“HEY MISTER, CAN YOU BUY ME A VAPE PEN?” E-CIGARETTE 
USE AMONG YOUTH IN LOUISIANA 

Trey Lewis, MPH1, Terence Robinson, MPH2, Dodie Arnold, PhD1, Caitlin Canfield, 
MPH1, Win Guan, PhD2, Dayaamayi Kurimella, MPH2, Dayaamayi Kurimella, MPH2, 
Hana Sladick, MPH2. 1Louisiana Public Health Institution, New Orleans, LA, USA, 2Lou-
isiana Department of Health, New Orleans, LA, USA.

Introduction: The prevalence of e-cigarette (e-cig) use has increased significantly 
nationwide. The popularity, availability, direct marketing and use of e-cigs or vaping 
products among youth are a growing concern. Most e-cigs, including the brand JUUL, 
contain a highly addictive substance called nicotine which can harm teenagers’ still-
developing brains and negatively affect memory, learning and concentration. Methods: 
This study uses data from the 2019 Youth Tobacco Survey, a state representative 
survey of 1,501 middle school (MS) students and 1,178 high school (HS) students with 
a response rate of 61.3%. Data was analyzed using bivariate statistics including 95% 
confidence intervals and accounting for survey sampling weights. Results: The majority 
of respondents surveyed were non-Hispanic white (MS: 46.8%; HS: 46.9%), male (MS: 
51.3%; HS: 46.9%), and in 6th (34.6%) and 9th grade (28.0%). Overall, 15.4% (CI: 
13.3-17.4) of MS students and 31.6% (CI: 28.4-34.7) of HS students reported current 
e-cig use. Among both MS and HS students who reported current e-cig use, the majority 
were male (MS: 50.5%; CI: 43.2-57.7; HS: 50.6%; CI: 44.7-56.5), and non-Hispanic 
white (MS: 50.2%; CI: 42.8-57.6; HS: 60.8%; CI: 55.3-66.3). There was no statistically 
significant difference among race in MS students. Among HS students, non-Hispanic 
blacks (12.9%; CI: 9.7-16.1) were more likely to report current e-cig use (p<0.001) than 
non-Hispanic whites (16.2%; CI: 13.1-19.3). A significant difference was not found among 
gender for both MS and HS students. Among Louisiana youth who reported that they 
have tried e-cigs, 33.6% of MS students (CI: 28.8-38.4) and 54.9% of HS students (CI: 
50.5-59.4) reported JUUL as the most popular brand. Conclusions and Relevance: 
Nicotine exposure in youth can increase the risk for future addiction to other drugs, and 
youth who vape are four times more likely to go on to smoke cigarettes. It is important 
to continue to monitor the prevalence of e-cig use among LA youth. Research into 
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the health effects of e-cigs and youth knowledge and perception of e-cigs or vaping 
products is needed to inform public health policy and programmatic decision-making.

FUNDING: State

PS5-165
THE EFFECTS OF LONG-TERM HEAVY METALS EXPOSURE ON 
THE CARDIOVASCULAR SYSTEM

Rami A. Saadeh, PhD. Jordan University of Science and Technology, Irbid, Jordan.

Background/Objectives Heavy metals’ chronic exposure is a major contributor to 
cardiovascular diseases (CVD) at the population level, and regions with high levels of 
heavy metals’ contamination showed increased rate of mortality rate from cardiovascular 
diseases. Among different heavy metals; Arsenic, Lead, Mercury, and Cadmium are 
the most toxic to human health. They are know for their deadly effects as well. The 
purpose of the study was to weigh the amount of evidence presented in the literature for 
an association between each heavy metal and five cardio-vascular diseases: coronary 
heart disease, cerebro-vascular disease, peripheral arterial disease, hypertension, and 
atherosclerosis. Methods Literature review was done. PubMed, google scholar, and 
science direct were searched using keywords: cardiovascular diseases and 4 heavy 
metals, separate and all together. Irrelevant articles were excluded, and only relevant 
epidemiological articles were included. There were 30 articles included in the analysis. 
Bradford Hill criteria of causality was used to assess the association of each of the 
heavy metals with the five CVD. Results The results of recent studies showed that 
the correlation between the four heavy metals and CVD are inconsistent with those of 
earlier studies and the general picture of the correlation between exposure to heavy 
metals and CVD presented by these studies is either inconsistent or not conclusive. 
Conclusions Among the nine-criterion mentioned by Sir Bradford Hill, this study was 
only compatible with two out of nine criterions mentioned. The first criterion is the strength 
of the association, and the second criterion is the consistency of the association. Other 
criterions are not compatible with this study. Although this study tried to examine the 
effect of 4 heavy metals on CVD, most studies linked only 1 heavy metal to 1 or 2 CVD, 
due to the interactive effects of heavy metals, and the absence of clear understanding 
to the mode of action. Nonetheless, there is a great need to do further research and 
explore more about the effect of these 4 metals on CVD.

PS5-166
EVALUATION OF TOBACCO USERS’ INTENTIONS TOWARD AN 
ORAL TOBACCO-DERIVED NICOTINE POUCH PRODUCT AS THE 
RESULT OF VIEWING PROMOTIONAL MATERIALS

Stacey A. McCaffrey, PhD, Jennifer K. Leighty, MS, Stephanie S. Plunkett, PhD, Ryan 
A. Black, PhD, Mohamadi A. Sarkar, PhD. Altria Client Services LLC, Richmond, VA, 
USA.

FDA must determine whether a new tobacco product is appropriate for the protection 
of public health to grant authorization for marketing a new tobacco product. One of the 
considerations in this determination is evidence regarding the impact of promotional 
material on likelihood of using the new tobacco product among users and nonusers 
of tobacco products. We present here results from a study examining this impact for a 
portfolio of on!® nicotine pouches, an oral product containing ingredients that are either 
pharmaceutical grade or used in food and do not contain cut or ground tobacco leaf. 
Results for tobacco users are presented here. A quota-based sample of self-reported 
adult smokers planning to quit (n=660), adult smokers not planning to quit (n=662), 
adult dual users of cigarettes and smokeless tobacco (ST) (n=663), and adult ST users 
(n=671), participated in this online quasi-experimental survey study. Participants were 
assigned to either a (1) full exposure (print marketing materials, a digital video ad, 
front pack shots of on!® nicotine pouches), or (2) reduced exposure (front pack shots) 
condition. Participants completed pre- and post-test surveys which included ALCS’s 
validated intention metrics as well as measures of likelihood. Statistical comparisons 
were made only for the intention measures. Average pre-test intention to use and switch 
composites generally corresponded to somewhat disagree/agree across groups and 
exposure conditions. There were no statistically significant differences in intentions 
following exposure to the promotional materials for any of the tobacco user groups. 
The proportion of adult tobacco users classified as likely to use on!® nicotine pouches 
at pre-test ranged from 35.2% to 62.7%. The proportion of adult tobacco users likely to 
switch to on!® nicotine pouches was 27.6%-53.6% (cigarettes), 43.5%-55.7% (ST), and 
50.2%-55.4% (cigarettes and ST users). Generally, a modest increase was observed 

in the likelihood to use and switch from cigarettes to on!® nicotine pouches in adult 
smokers after exposure to promotional materials.

FUNDING: Tobacco Industry

PS5-167
A CONSORTIUM APPROACH FOR CONSUMER-REPORTED 
OUTCOME MEASURES TO ASSESS TOBACCO- AND/OR 
NICOTINE-CONTAINING PRODUCTS

Christelle Chrea, PhD1, Catherine Acquadro, MD2, Felix Ayala-Fierro3, Ryan Black4, 
Xavier Cahours5, Geoffrey Curtin6, Lesley Giles7, Stacey McAffrey4, Chul-Hoon Park8, 
Krishna Prasad9, Neil Sherwood10, Saul Shiffman11, Erica Spies1. 1Philip Morris Products 
SA, Neuchatel, Switzerland, 2ICON pls, Lyon, France, 3TG Brands, Greensboro, NC, 
USA, 4Altria Client Services, Richmond, VA, USA, 5Imperial Brands, Paris, France, 
6RAI Services Company, Winston-Salem, NC, USA, 7JT International SA, Geneva, 
Switzerland, 8KT&G Research Institute, Daejeon, Korea, Republic of, 9British American 
Tobacco, Southampton, United Kingdom, 10Neil Sherwood Consulting, Commugny, 
Switzerland, 11Pinney Associates, Pittsburgh, PA, USA.

In the tobacco space, consumer-reported outcome measures (CROM) are essential 
for understanding motivations, subjective effects, and behavior. Such measures have 
become particularly important with the advent of candidate modified risk tobacco 
products (cMRTP). Here we present the preparatory steps for a consortium approach 
initiated by the tobacco industry to develop, validate, use, and access CROM to assess 
tobacco- and nicotine-containing products (TNP), including cMRTPs. A CROM Task 
Force was formed within the CORESTA Product Use Behaviour Sub-Group. To refine 
goals, research questions, and scope of work, we reviewed 12 documents, including 
U.S. Food and Drug Administration (FDA) MRTP briefing package submissions (in the 
context of applications submitted by Altria Client Services, Philip Morris International, 
Swedish Match, Reynolds), regulatory documents (FDA Premarket Tobacco Product 
and MRTP Applications, FDA Over-the-Counter label comprehension, EU Directive), 
review papers, and public health reports (U.S. Institute of Medicine, FDA Center for 
Tobacco Products activities). Data relating to self-report measures were extracted (i.e., 
concepts to be measured and methods recommended and/or used). The review revealed 
the need to propose a consensual definition of consumer-reported outcomes (CRO), 
categorize the concepts of interest measured to assess TNPs (including cMRTPs), and 
develop a common taxonomy and definition to qualify them. The review also highlighted 
unclear recommendations or best practices from guidance documents issued by different 
regulatory agencies on how each concept should be assessed. The Task Force will 
present a proposal for a definition of CROs, a draft concept taxonomy, and a summary 
of the information extracted relevant to each concept. The key outcomes presented here 
form the foundations of the CROM consortium. This work should facilitate a dialogue on 
requirements to develop common terminology, standards, and best practices for CROM 
in the tobacco space and emphasizes the need for more discussion between industry, 
academia, and regulatory body stakeholders.

FUNDING: Tobacco Industry

PS5-168
SEX DIFFERENCES IN THE MOUSE VENTRAL TEGMENTAL 
AREA PROTEOME WITH AND WITHOUT CHRONIC NICOTINE 
TREATMENT

Angela M. Lee, M. Shahid Mansuri, Rashaun S. Wilson, TuKiet T. Lam, Angus C. 
Nairn, Marina R. Picciotto. Yale University School of Medicine, New Haven, CT, USA.

Significance: Sex differences have been demonstrated at all stages of nicotine 
addiction, including acquisition, escalation, maintenance, withdrawal and relapse. 
Both clinical and preclinical studies have demonstrated sex differences at the genetic, 
molecular, cellular, circuit, and behavioral levels. However, a proteomic approach has 
not yet been applied to studying sex differences in nicotine addiction. A proteomic 
study would be particularly advantageous for exploring sex differences because it may 
bypass potential biases in selecting targets for more focused investigations, which often 
depends on heavily male-biased prior literature. Methods: Male and female C57Bl/6J 
mice were treated without or with nicotine (200 mcg/ml) in drinking water (2% saccharin) 
for 21 days. Bilateral punches of the ventral tegmental area (VTA) were then collected 
and processed with TMT10-plex tandem mass spectrometry. Data were analyzed with 
MaxQuant and Perseus software. Pairwise comparisons were made between male 
nicotine (MN) and male control (MC), female nicotine (FN) and female control (FC), and 
MC and FC groups, with both fold change and q-values used to identify significantly 
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altered proteins. In addition, the STRING database was used for bioinformatic analysis. 
Results: In pairwise comparisons, more proteins were significantly altered in MC vs. FC 
than in FN vs. FC, and in FN vs. FC than in MN vs. MC. In STRING database searches, 
gene ontologic (GO) and KEGG pathway terms related to the ribosome were enriched 
in proteins up-regulated in FN vs. FC and in MC vs. FC. GO and KEGG terms related to 
neuronal signaling were enriched in proteins up-regulated in FC vs. MC. Conclusions: 
More proteins in the VTA were differentially expressed by sex in control conditions than 
by chronic nicotine in either sex. In both sexes, chronic nicotine treatment up-regulated 
several proteins related to dopaminergic signaling. Cluster analyses indicated that sex 
differences in the control groups may be significant for neuronal signaling functions. 
Together, these results indicate sex differences in the VTA not only in response to 
nicotine, but also at baseline.

FUNDING: Federal
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