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Abstract

Introduction: Tobacco manufacturers design and marketed products with appealing sensory 

characteristics to drive product uptake and continued use. We assessed smokers’ and non-smokers’ 

cognitive, affective, and sensory responses to Camel Snus (CS) and Nicotine gum (NG) to gauge 

future intentions to use.

Method: In a single laboratory session, 348 participants (including current smokers and 

nonsmokers in Buffalo, NY and Boston, MA) were exposed to CS and NG products in 

counterbalanced order. Exposure involved a cumulative set of 3 steps in which participants i) 

viewed an advertisement; ii) viewed the packaging, and iii) touched and smelled the product, 

without actual use. Current daily and non-daily smokers were invited to undertake a fourth 

exposure step by sampling the product. Following product exposure, participants completed 

perception measures and reported future intentions to use either product at the end of the survey. 

After each exposure, participants’ reported feelings of valence and arousal.

Results: Smokers reported greater preference to try NG (63.8%) compared with CS (17.4%) or 

neither (18.8%), whereas majority of nonsmokers preferred neither product (64.3%) (p<0.01). Of 

those offered to sample the products, 78.3% daily smokers and 68.4% non-daily smokers opted to 

sample. When asked about intentions to try, a greater proportion of smokers stated a preference to 

try NG over CS, as did the small number of nonsmokers who expressed a preference.

Conclusion: Intentions to try CS were low despite different levels of exposure to product, and 

this low product appeal and interest in use may translate to limited potential of CS to serve as a 

reduced harm product for smokers.

Keywords

tobacco; nicotine; smokeless; harm reduction; advertising; packaging

*Correspondence: Richard.Oconnor@roswellpark.org, Dr. Richard O’Connor, Elm & Carlton street, Buffalo, New York - 14203. 

HHS Public Access
Author manuscript
Addict Behav. Author manuscript; available in PMC 2022 October 01.

Published in final edited form as:
Addict Behav. 2022 July ; 130: 107291. doi:10.1016/j.addbeh.2022.107291.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



1. Introduction

Trial and adoption of new tobacco products is a function of two related areas of consumer 

response: 1) perceptions of messaging, including knowledge, attitudes, and cognitive 

responses to marketing and promotion; and 2) response to product use, including affective, 

sensory, and subjective responses (O’Connor et al., 2018; Rees et al., 2009). As cigarette 

use has declined in the United States, the smokeless tobacco (SLT) market has expanded. 

Cigarette manufacturers entered the U.S. SLT market in 2006 and promoted Swedish-style 

snus products as an alternative to cigarettes, often framed around circumvention of smoke-

free laws and with implied health claims (Mejia et al., 2010). Both smoking and snus use 

have also been associated with low socio-economic status, which could be an important 

factor for consideration among cigarette smokers’ when planning to switch products for 

harm reduction (Tiora et al., 2020). Several Norwegian studies have demonstrated a link 

between a sharp rise in snus use with lowered smoking prevalence, providing a foundation 

for population-level tobacco harm reduction impact (Tiora et al.,2020; Foulds et al., 2003; 

Ramström, & Foulds, 2006; Rodu et al., 2002; Gilljam and Galanti, 2003). However, it 

remains unresolved as to whether increased use of SLT and nicotine gum (NG) are causally 

related to a decline in smoking rates in Sweden (Henningfield and Fagerstrom, 2001), and 

the potential risk of unintended consequences from risk of continued nicotine dependence 

(Henningfield and Fagerstrom, 2001; Bergsvik and Rogeberg, 2018)

A range of products are now available that provide an alternative to smokers seeking 

nicotine but with lower exposure to the carcinogens that are typical of combusted cigarette 

products. NG is a long-standing oral nicotine replacement therapy (NRT) used as a first-line 

smoking cessation medication which has also been suggested as a potential path toward 

harm reduction for smokers (Kozlowski & O’Connor, 2002; Abrams et al., 2018; Le 

Houezec et al., 2011). In 2013, the FDA authorized longer-term use of NRT to prevent 

smoking relapse. The product also became available in smaller-count boxes (e.g. 20 pieces) 

to reduce cost barriers. However, there is little evidence of substantial growth in nicotine 

gum use for harm reduction (Felberbaum, 2013). Meanwhile, tobacco manufacturers have 

begun to request modified risk tobacco product (MRTP) marketing authorizations for 

smokeless tobacco products, including General Snus (authorized in 2019), Camel Snus 

(CS) and Copenhagen (both pending approval). More recently, tobacco companies have 

introduced ‘modern oral’ products that appear to share many similarities to snus (nicotine 

pouches such as Zyn and On) and NG (hard and soft lozenges including Velo). The rapid 

growth of this market sector underscores the need for evidence-based methods to assess the 

relative appeal of new and novel tobacco products with the potential to lower health risks, 

and gauge smokers’ likely future use of those products, in the context of a dynamic tobacco 

marketplace.

Initiation and continued use of tobacco products have been associated with consumers’ 

receptivity to various marketing strategies. Consumers’ perceptions of advertisements and 

reduced risk claims may differ by smoking status, with lower skepticism and greater belief 

in claims among current smokers, compared with former smokers or non-smokers (Berman 

et al., 2018). Evaluations using behavioral economic measures have also suggested that CS 

has lower abuse liability and lower purchase likelihood compared with nicotine gum among 
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smokers (Rousu et al., 2015). Yet despite being perceptions of lowered health risks, reduced 

risk claims in CS advertisements were viewed as less truthful and evoked greater skepticism 

(Fix et al., 2017). Even so, product advertising and marketing, while a longstanding strategy 

used by manufacturers to enhance appeal, comprise only part of an overall strategy (Smith 

et al., 2015; Bansal-Travers et al., 2011). Products themselves are designed by manufacturers 

to enhance appeal through manipulation of sensory experiences, and the interplay between 

consumers’ perceptions of marketing and response to product use may drive initial and 

future intentions to use those products (Hatsukami et al., 2013). Snus users have reported 

a less rewarding sensory experience compared to cigarettes or nicotine gum (Hatsukami 

et al., 2016; Nelson et al., 2019). Nevertheless, an experimental study with 80 smokers 

randomly assigned to product use indicated that smoking quit rates with use of CS (Robust 

& Winterchill) and NG (mint flavor) were comparable (Kotlyar et al., 2011), suggesting that 

CS has viability as a reduced risk product.

Because a consumer’s decision to adopt a product is a result of a complex interplay between 

product perception, product response, and behavioral intention, strategies to evaluate the 

influence of exposure to tobacco pack marketing and response to actual trial and use on 

future use intentions are needed. The present study aimed to understand the interest in trying 

and likelihood of purchase of CS and NG, integrating measures of sensory, affective, and 

cognitive assessment, in current smokers, former smokers, and non-smokers.

2.1. Materials and Methods

Participants were recruited in Buffalo NY and Boston MA from August 2012 to September 

2018 via advertisements in community newspapers, Craigslist, Facebook, Google AdWords, 

for a 60 mins long single session in lab. Participants’ ages ranged from 18–65 years and 

included current daily, current non-daily, and former smokers, as well as non-smokers. Daily 

smokers were those who reported 100 or more lifetime cigarettes and currently smoked 

every day. Non-daily smokers included those who have smoked 100 lifetime cigarettes and 

currently smoked some days. Former smokers included those who reported 100 or more 

cigarettes smoked but currently do not smoke at all. Never smokers included participants 

who reported not smoking 100 or more cigarettes in their lifetime and do not currently 

smoke.

2.2. Procedures:

A within-subjects, cross sectional design was used in which participants were randomly 

assigned to CS and NG exposure in a counterbalanced order (i.e., CS first or NG first). 

Participants completed a core questionnaire using either a pen/pencil or a computer assisted 

self-interview. Participants were then exposed to CS and NG products in a set of three 

steps, which involved: i) viewing a product advertisement; ii) viewing the packaging, and iii) 

touching and smelling the product without actual use. Current daily and non-daily smokers 

were also given an option to sample the product, which means they were allowed to place 

the products, a single CS pouch or NG pellet in their mouth, as suggested by the respective 

manufacturers. In the first step, participants were shown an ad for 15 seconds and were 

asked to complete an ad rating with consumer perception measures. The ads for both CS 
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and NG were colorful and contained their respective flavored products (Supplemental Fig.1). 

Next, participants received a sealed package of the same product to inspect for 20–30 

seconds before completing ratings and consumer perceptions questions. Third, participants 

were given a freshly opened package of the same product and instructed to touch and 

smell the contents for 30 seconds. Participants then completed the assessment of sensory 

perceptions of the product (haptic and olfactory) as well as the perception measures. 

Current daily and non-daily smokers were given the option of a fourth step, in which 

they were invited to sample each product for 5 minutes before completing sensory and 

subjective evaluations. Participants who opted to sample the product were given guidance 

on oral administration, as per manufacturer’s instructions. Participants had an option to opt 

out of sampling the product with no effect on their compensation for the study. Finally, 

all participants completed a task specifying which products they were most interested in 

trying and how likely they were to try the product of interest in next month. The exposure 

protocol was then repeated with the other product, according to the counterbalanced order. 

A debriefing statement in the end of the session stressed that no tobacco products are safe 

to use, and assistance was offered to anyone interested in quitting tobacco. All participants 

received $50 as compensation. The study was approved by institutional review boards [IRB].

2.3. Measures:

The core questionnaire included demographic measures of age, gender, race and ethnicity, 

tobacco use history, annual household income, and education level. After viewing ad for 

each product, the participants were asked ‘how likely is it that the ad you just saw contained 

truthful information?’ The responses ranged on a five-point Likert scale from ‘not at all 

likely’ to ‘extremely likely’. Further, they were asked ‘how skeptical are you about the 

truthfulness of the ad?’, for which the responses ranged on a five-point scale from ‘not 

at all skeptical’ to ‘extremely skeptical’. Truthfulness and skepticism were recoded and 

computed to achieve a summed variable for analysis purposes (Felberbaum, 2013). After 

each exposure to an ad, the packaging and being able to smell and handle both products, the 

participants responded to a self-assessment “manikin”, which depicted a figure with varying 

degrees of expression of affective responses (O’Connor et al., 2017). The self-assessment 

manikin assessed affective responses in terms of valence (good-bad), and arousal (excited-

calm) on five-point Likert scales. Finally, at the end of survey, after experiencing both 

CS and NG, the participants were asked, ‘Of all the ads you saw today, which of the 

products you would be most interested in trying?’ [CS, NG, Neither]. Regardless of their 

choice in the previous question, all participants were further asked, ‘How likely are you 

to purchase [product selected above] in the next month?’. Responses varied on a 11-point 

scale from ‘10= Certain, practically certain’ to ‘0= No chance, almost no chance’. This study 

included several sensory measures designed to evaluate participants’ subjective responses 

to the products. Daily and non-daily smokers were given an option to sample the products 

(CS and NG), which means, they could keep the product in their mouth for the time 

recommended by the manufacturer and complete a product evaluation scale and drug effects/

liking questionnaire (O’Connor et al., 2018; Hatsukami et al., 2013) for each product. 

[Supplemental fig.1]
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2.4. Data analysis:

Our primary outcome of interest was interest in use measured at the end of the survey, 

assessed by three measures: Product preference (CS vs NG vs Neither); likelihood of 

purchase (recoded as low [0–4] vs high [5–10]); and Uptake of the offer to sample the 

products (among current and former smokers, Yes vs No). Key independent variables used in 

analysis included smoking status, truthfulness and skepticism towards ad of CS and NG, and 

stage of exposure to the product (advertising, packaging, smell and handling). Multivariable 

models were adjusted for sex, age, study location (Buffalo vs Boston), and product sequence 

(CS first vs NG first). As an intermediate step to understand affective product response, 

valence and arousal within participants across different exposures of CS and NG, were 

assessed using repeated measures ANOVA (adjusted for product and ad truthfulness). Here, 

a higher estimated marginal mean indicated feeling ‘good’ (valence) and ‘calm’ (arousal). 

Binomial regressions modeled product preference, intent to purchase, and decision to sample 

the products. All analyses were performed using SPSS version 25 (IBM, Armonk, NY).

3. Results

3.1. Participant characteristics:

A description of the study sample is shown in Table 1. Of the initial participants (n=384), 

n=3 were subsequently determined to not meet eligibility criteria; 20 were missing 

information related to demographics, smoking status, and primary outcomes; and 13 

answered sensory questions despite not sampling products (indicating noncompliance with 

procedures). This yielded a final sample of n=348. Of these, approximately 55.8% were 

accrued in Buffalo. The mean (M[SD]) age was 42.0 (14.3). Most participants were non-

Hispanic whites (56.4%), daily-smokers (52.2%) and below an annual income of $20,000 

(42.5%). There was an equal number of males and females in the sample. There were 

significant differences between Buffalo and Boston’s’ participants in terms of age, gender, 

ethnicity, education and smoking status

3.2. Interest in trying CS and/or NG in the future:

The analysis shows response to the question ‘Of all the ads you saw today, which product 

would you be most interested in trying?’ In a multivariate logistic regression model, we 

observed that daily smokers were approximately 12 times more likely (OR=11.55; 95% CI: 

5.38–24.77, p<0.01) and non-daily smokers were 10 times more likely (OR=10.0; p<0.01, 

95% CI:3.21–31.16) to report an interest in trying NG compared to never-smokers [Table 

2]. Similarly, daily smokers were approximately 10 times more likely to show an interest 

in trying CS compared to non-smokers (OR=10.08; p<0.01, 95% CI: 2.91–34.90) [Table 3]. 

Per unit increase in truthfulness and decrease in skepticism for NG ad resulted in a 36% 

(OR=1.36; p<0.01; 95% CI: 1.13–1.64,) greater interest in trying NG and a 47% (OR=1.47; 

p=0.01;95% CI: 1.12–1.94,) greater interest in trying CS. [Table 2&3].

3.3. Product preference:

A Pearson Chi-square test of product preference based on smoking status showed that 63.8% 

of smokers (daily and non-daily) preferred NG whereas only 17.4% smokers preferred CS 
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with 64.3% never smokers preferred neither of the two products. The difference between 

groups was statistically significant (Chi-square =70.15, p<0.001).

3.4. Likelihood of purchase in next month:

This analysis shows the likelihood of purchasing the product when asked ‘How likely you 

are to purchase [product selected above] in the next month?’ The analysis was restricted to 

those who chose CS or NG when asked ‘Of all the ads you saw today, which product would 

you be most interested in trying?’, and excluded those who chose neither, Chi-square tests 

showed a significant association between daily smokers and higher likelihood of purchasing 

a product in next month (Chi-square= 23.2, p<0.01), compared to never-smokers and former 

smokers, who reported a lower likelihood of purchasing a given product. Similarly, the 

current and former smokers, who chose to sample any one or both products were more likely 

to report an intention to purchase the product of interest in the next month compared to 

those who declined to sample any product (Chi-square=17.5, p<0.01). We did not find any 

significant associations in the binomial regression model based on demographics or smoking 

status. (Supplemental Table 1).

3.5. Sampling of product and interest in trying product in future:

This analysis shows how the choice to sample the product during lab session was associated 

with response to choice of product for trying when asked ‘Of all the ads you saw today, 

which product would you be most interested in trying?’. Sample was restricted to daily and 

non-daily smokers (n=218), who were offered the option of trying the products during the 

lab session. Of these, 78.3% of daily smokers and 68.4% of non-daily smokers sampled at 

least one product. Of those who sampled at least one product, 59.9% were males vs 40.1% 

females. Majority of the participants who sampled both or any one of the two products 

showed an interest in trying NG in near future when compared to CS or neither product. 

However, the difference was not statistically significant (Chi-square= 6.38, p=0.38).

A binomial regression model (Table 4) with sampling of the product (sampled any vs 
sampled none) as the main outcome and product ad perceptions as covariate showed that 

those who perceived the NG ad as more truthful and less skeptical were 1.7 times more 

likely to sample any product (OR=1.65, p=0.05; 95% CI: 1.01–2.70). Buffalo participants 

were approximately 8 times more likely to sample any product compared to Boston 

participants (OR=8.38, p<0.01, 95% CI: 2.52–27.93). Those older than 50 years showed 

greater likelihood of sampling one or both the products (Chi-square= 11.68 p>0.01*) when 

offered. Additional analyses including valence showed, those reporting higher valence after 

smell and handling of CS (Chi-square=6.37, p=0.04) and NG (Chi-square=8.74, p=0.01) 

were more likely to sample any one or both products (Supplemental Table 2).

3.6. Ad truthfulness:

The mean [M(±SD)] values for perceived truthfulness of NG and CS ads were 2.45 (±0.79) 

and 2.58 (±0.69) respectively and showed a significant but weak non-linear correlation 

(rs=0.1, p=0.05). Truthfulness ratings did not differ by location, age, sex, or smoking status.
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3.7. Valence and arousal measures:

Supplemental Figure 2 illustrates the adjusted marginal mean changes in valence and arousal 

as a function of exposure condition (ad, packaging, smell and handle) using repeated 

measures ANOVA. Valence increased across exposure stages for CS (F (df1,df2) =10.72 

(2.00,300.00), p<0.01) with higher valence in those who perceived the CS ad as more 

truthful and expressed a preference for CS (F(df1,df2)=19.09 (2.00,298.00), p<0.01). In 

contrast, valence did not increase across NG exposure conditions. Significant differences 

in valence were observed between different levels of exposure for NG (F(df)=7.49(2), 

p<0.01) and CS (F(df)=17.59, p<0.01), while arousal was significantly different only for 

NG exposure (F(df)=4.89(2), p<0.01). Supplemental Tables 3 and 4 present results from a 

multivariate logistic regression model assessing valence and arousal, with product choice 

and ad perceptions as independent factors. Results from this model were comparable to the 

repeated measures ANOVA.

4. Discussion

The present study evaluated the cognitive, affective, and sensory responses of participants to 

CS and NG. A greater overall preference was observed for NG in comparison to CS, which 

is consistent with findings reported in an experimental study by Rousu and colleagues that 

showed greater inclination to purchase NG compared with CS in smokers participating in 

an experimental auction (Rousu et al., 2015). However, these findings contradict those from 

an open-label crossover study where heavy smokers preferred snus over NG for smoking 

cessation, citing gastro-intestinal side effects from short-term use of NG (Caldwell et al., 

2010). Most non-smokers in our study preferred neither of the two products (64.3 %). Of 

those non-smokers who chose one of the two products, most of them (29.5%) preferred NG 

over CS. Current smokers were more likely to choose either CS or NG with an increased 

preference for NG, compared to non-smokers. This shows an increased likelihood of current 

smokers’ willingness to try alternative tobacco products, perhaps as a long-term alternative 

to smoking. Non-smokers, on the other hand, might have perceived both products as a 

source of nicotine and hence, as an addictive product. Additionally, the participants who 

sampled any one or both products, majority of them showed an increased interest in trying 

NG in near future. These results support findings by O’Connor et al., where a majority of 

smokers who sampled four different types of nicotine-containing products including snus 

and nicotine gum, preferred to try NG to reduce smoking (O’Connor et al., 2011).

According to a survey determining the reasons for trial and quitting of snus among smokers, 

a greater number of smokers used snus as a means of reducing cigarette smoking rather 

than completely quitting (Biener et al., 2016). This is indicative of a greater inclination 

towards dual usage. This could be due to the marketing of NG as a pharmaceutical product, 

contrasting with a perception of CS as a tobacco product, which may elicit an association 

with the health risks of smoking (Lund, 2012; O’Connor, 2012). These differences in 

perceived health risks could explain NG’s lower popularity among smokers not intending to 

quit. Additionally, studies reporting a tendency among smokers to use snus and cigarettes 

dually, rather than completely switching to snus, may also point towards a comparatively 

lower rate of acceptance of snus products for smoking cessation in United States compared 

Sharma et al. Page 7

Addict Behav. Author manuscript; available in PMC 2022 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



with Swedish snus’ acceptance in Norway and Sweden. This observation further underscores 

a pressing need for evidence-based methods to understand the factors that shape product 

choice and predict future use of alternative tobacco products.

A positive association was observed between increasing truthfulness and decreasing 

skepticism for the NG ad and an increased purchase intention for both NG and CS. These 

observations might be due to greater familiarity with NG as a pharmacological product in 

both smokers and non-smokers. A greater trust in truthfulness of a pharmacologic agent 

translated well into trying either CS or NG respectively. In contrast, a study by O’Connor 

et al. (O’Connor et al., 2014) reported no significant effects on purchase intention from 

the SLT or control ads shown to participants. In this study, there were no control ads, but 

participants displayed greater influence from the NG ad on their purchase intentions. The 

presence of health warning label on the ad shown for CS and its absence on NG ad could be 

one of the factors influencing smokers’ perception of safety of the product.

We did not find a significant association between gender and choice of product. Among 

smokers who were offered a choice to sample the product, equal proportions of men and 

women opted to try either product. However, both men and women were more likely to opt 

to try NG over CS. These results are in contrast with findings from Allen et al. who found 

that men used more snus and women used more gum (Allen et al., 2016). While traditional 

ST products have low rates of use among women, snus and emerging ‘modern oral’ products 

may hold greater appeal in not requiring spitting and having an overall more positive image 

and marketing. Thus, greater attention to the appeal of novel oral nicotine products among 

women smokers and nonsmokers is warranted.

Studies have associated emotional responses to tobacco packaging and advertisements with 

intentions to smoke or quit smoking (Wu et al., 2015; Cho et al., 2018). In accordance 

with the existing literature, we observed an association between “feeling good” and “more 

excited” with a greater perception of truthfulness for the ads. Emotional arousal could be 

a critical predictor of smoking related decisions – valence in particular seemed to differ by 

product choice and perceived truthfulness, suggesting this could be an important marker of 

product response. This also served as a manipulation check, as these ratings did vary as a 

function of different exposures to the product. Uptake of the offer to try can be viewed as a 

behavioral marker of intention to use and appeared to vary primarily as a function of current 

smoking status.

5. Conclusions

The results from this study add to the evidence base on methods to assess consumer 

responses, including sensory perceptions and future use intentions, to novel tobacco 

products. We found limited appeal for CS relative to nicotine gum, even when participants 

were given an opportunity to handle the package, smell and handle the product.

Participants who reported a preference for CS showed increased valence with greater 

exposure to CS, and interest in trying was associated with higher perceptions of message 

truthfulness and lower skepticism. Nonetheless, NG was the product of choice among 
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smokers as well as a small number of non-smokers who indicated a choice when asked 

about intentions to try in near future. The low preference for CS among current smokers 

suggests that this product may have limited utility if marketed as a harm reduction 

alternative to combustible tobacco products in the United States. The methods used here 

may find broader application in the assessment of new and novel tobacco products, including 

non-combustible products that have the potential to reduce exposure among smokers, and 

could inform future regulatory approaches.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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CS Camel Snus

NG Nicotine Gum

SLT smokeless tobacco

NRT nicotine replacement therapy
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Fig 1. 
Flowchart representing the schematic of the study session.
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Table 1:

Distribution of study population in two locations, based on Demographics and Behavioral factors.

Variable names Categories Boston
n (%)

Buffalo
n (%)

Total
n (%)

Chi-square (p-value)

Age (yrs.)
(n=348)

≤30 70 (52.2) 64 (47.8) 134 (38.7)
26.5 (<0.01*)

31–50 54 (56.2) 42 (43.8) 96 (27.7)

>50 29 (25.0) 87 (75.0) 116 (33.6)

Sex
(n=346)

Male 100 (58.1) 72 (41.9) 172 (50.0)
28.3 (<0.01*)

Female 51 (29.7) 121 (70.3) 172 (50.0)

Ethnicity
(n=346)

Hispanics 2 (22.2) 7 (77.8) 9 (2.6)
9.9 (0.02*)

Non-Hispanic White 80 (41.2) 114 (58.8) 194 (56.4)

Non-Hispanic Black 45 (42.9) 60 (57.1) 105 (30.5)

Others 24 (66.7) 12 (33.3) 36 (10.5)

Annual Income (in US Dollars)
(n=346)

<20,000 71 (48.3) 76 (51.7) 147 (42.7)
2.1 (0.35)

20,000–49,999 51 (41.5) 72 (58.5) 123 (35.8)

≥50,000 29 (39.2) 45 (60.8) 74 (21.5)

Educational qualification
(n=346)

Upto high school/equivalent 62 (52.5) 56 (47.5) 118 (34.3)
6.4 (0.04*)

Some college or 2-year degree 52 (42.3) 71 (57.7) 123 (35.8)

College graduate or professional 37 (35.9) 66 (64.1) 103 (29.9)

Smoking status
(n=345)

Daily Smoker 98 (54.7) 81 (45.3) 179 (52.2)
71.5 (<0.01*)

Non-daily smoker 32 (84.2) 6 (15.8) 38 (11.1)

Former smoker 7 (16.3) 36 (83.7) 43 (12.5)

Never-smoker 14 (16.9) 69 (83.1) 83 (24.2)
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Table 2.

Multinomial regression with purchase intention for NG as outcome, perceptions towards CS and NG 

advertisements as predictors and location, age, gender, order of products sampled and smoking status as 

covariates. Response option ‘Neither of the two’ is used as reference category.

Variable aOR
Purchase NG 95% CI p

NG ad truthfulness 1.36 1.13 1.64 0.00*

CS ad truthfulness 0.93 0.81 1.08 0.35

Buffalo 1.64 0.81 3.35 0.17

Boston Ref - - -

Age <30 1.81 0.90 3.65 0.10

Age 30–50 0.84 0.40 1.76 0.64

Age >50 Ref - - -

Male 1.10 0.61 2.00 0.10

Female Ref - - -

Daily smoker 11.55 5.38 24.77 0.00*

Nondaily smoker 10.00 3.21 31.16 0.00*

Former smoker 1.56 0.65 3.75 0.32

Never smoker Ref - - -

CS First 0.95 0.54 1.66 0.85

NG First Ref - - -

OR= Odds ratio, CI= Confidence interval, P= p-value,

*
Differences are significant at α=0.05. Reference category for outcome is ‘Neither of the two’.
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Table 3.

Multinomial regression with purchase intention for CS as outcome, perceptions towards CS and NG 

advertisements as predictors and location, age, gender, order of products sampled and smoking status as 

covariates. Response option ‘Neither of the two’ is used as reference category.

Variable aOR
Purchase CS 95% CI p

NG ad truthfulness 1.47 1.12 1.94 0.01*

CS ad truthfulness 1.09 0.88 1.36 0.43

Buffalo 0.44 0.17 1.15 0.09

Boston Ref - - -

Age <30 1.06 0.38 2.94 0.91

Age 30–50 0.79 0.26 2.25 0.66

Age >50 Ref - - -

Male 1.22 0.52 2.84 0.65

Female Ref - - -

Daily smoker 10.08 2.91 34.90 0.00*

Nondaily smoker 3.20 0.56 18.46 0.19

Former smoker 1.42 0.28 7.18 0.68

Never smoker Ref - - -

CS First 0.87 0.39 1.93 0.73

NG First Ref - - -

OR= Odds ratio, CI= Confidence interval, P= p-value,

*
Differences are significant at α=0.05. Reference category for outcome is ‘Neither of the two’.
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Table 4.

Binomial regression model with sampling of product (any vs none) as outcome and perceptions towards CS 

and NG advertisements as predictors and location, age, gender, order of products sampled and smoking status 

as covariates.

Variable aOR
Opted to Sample 95% CI p

NG ad truthfulness 1.65 1.01 2.70 0.05*

CS ad truthfulness 1.58 0.90 1.30 0.06

Buffalo 8.38 2.52 27.93 0.001*

Boston Ref - - -

Age <30 Ref - - -

Age 30–50 0.39 0.11 1.37 0.14

Age >50 0.60 0.17 2.17 0.44

Male 1.68 0.73 3.90 0.23

Female Ref - - -

Daily smoker 1.49 0.59 3.73 0.40

Nondaily smoker Ref - - -

CS First 1.04 0.47 2.30 0.92

NG First Ref - - -

OR= Odds ratio, CI= Confidence interval, P= p-value,

*
Differences are significant at α=0.05.
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