Impact and mechanisms of cigarillo flavor descriptors on
susceptibility to use among young adult nonusers of tobacco
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1 | INTRODUCTION

Abstract

Evidence suggests that flavoring may impact reactions to tobacco products. In the
present research, we tested the impact and mechanisms of cigarillo flavor descrip-
tors on susceptibility to use in order to determine whether exposure to cigarillos with
characterizing flavors increases susceptibility in young adult nonusers of tobacco
and, if so, why susceptibility increases. Nonsmoking, 18-26 years old U.S. residents
were recruited for an online randomized controlled trial with two conditions: ciga-
rillos with characterizing flavors (experimental condition) versus cigarillos with to-
bacco flavors (control condition). Experimental condition participants (n = 49) were
presented with five cigarillo pack images with characterizing flavors (e.g., “Sweet”),
whereas control condition participants (n = 53) were presented with five standard,
tobacco-flavored images (e.g., “Air-Cured”). Each presented cigarillo image included a
description of the pack flavor. Approach bias to the cigarillos was measured using the
Implicit Association Test, and participants reported their perceptions of taste, smell,
social acceptability, enjoyment, and harm in relation to each cigarillo pack. Finally,
participants indicated their susceptibility to using cigarillos. Susceptibility to cigarillo
use was significantly greater for participants exposed to the cigarillo packs with char-
acterizing flavors. Taste perceptions both mediated and moderated the relationship
between cigarillo flavor descriptors and susceptibility to use. Characterizing flavors
increased susceptibility to cigarillo use via two routes: (1) by enhancing perceptions
of taste and (2) by increasing the strength of association between perceptions of
taste and susceptibility. These findings have implications for public health and policy

decisions regarding banning or limiting characterizing flavors in cigarillos.

present research aims to explore (1) whether characterizing flavors

in cigarillos increases smoking susceptibility in young adult nonusers

Tobacco use continues to be a substantial public health concern
as approximately one in five adults in the U.S. consumes tobacco
products (Wang et al., 2018). Thus, research examining the factors
contributing to smoking uptake and susceptibility among nonusers
helps shape public policy. In particular, research regarding flavoring
in tobacco products has become salient as a greater number of fla-

vored tobacco products have become available for purchase. The

of tobacco, and (2) how characterizing flavors increase susceptibility
to cigarillo use.

Our focus on characterizing flavors in tobacco is partly due to
their popularity—approximately 80% of adolescent, 73% of young
adult, and 46% of older adult tobacco users report using flavored
tobacco (Harrell, Loukas, Jackson, Marti, & Perry, 2017; Villanti
et al., 2017). Previous work has found that the majority of youth
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and young adults who are newly using tobacco first tried a tobacco
product with characterizing flavor (Villanti et al., 2019). Additionally,
when compared with first using a tobacco-flavored product, first
using a tobacco product with characterizing flavor is positively re-
lated to later tobacco use. While tobacco with characterizing flavors
is not allowed in cigarettes in the United States, there are numer-
ous characterizing flavor options on the market for cigarillos, such
as sweet, grape, tropical, wine, jazz, blueberry, strawberry, pineap-
ple, mango, and many more. The prevalence of tobacco with char-
acterizing flavors raises the question, why is it so popular? While
past research and reviews mainly focused on attitudes toward and
beliefs about flavored tobacco (Feirman, Lock, Cohen, Holtgrave, &
Li, 2015), few studies have explored the perceptions of particular
product attributes in flavored tobacco (Huang et al., 2017).

1.1 | Explicit perceptions of tobacco products

Systematic reviews have indicated that nonmenthol flavored to-
bacco products are associated with increased appeal ratings, de-
creased harm ratings, and decreased quit intentions (Feirman
et al., 2015; Huang et al., 2017; Kowitt et al., 2017). Focus group re-
search also suggests that young people may feel that characterizing
flavors contribute to their social lives and are part of the social norm
(Camenga et al., 2018; Wagoner et al., 2016). Thus, we chose to ex-
amine perceptions of appeal, harm, and social acceptability of ciga-
rillos in the present research. While perceptions of harm and social
acceptability are relatively straightforward to measure through self-
report, there are many ways to measure a product’s appeal. Based
on prior research, we focused on three key dimensions of product
appeal, namely, taste, smell, and enjoyment (Meernik et al., 2018).
Qualitative data indicate that both the taste and smell of flavored
tobacco products are important to smokers, and elicit positive emo-
tional responses (Sterling, Fryer, Nix, & Fagan, 2015).

1.2 | Implicit approach bias toward
tobacco products

Prior research has shown that even after accounting for social influ-
ences, greater exposure to tobacco marketing is positively associ-
ated with ever smoking cigarettes among adolescents (Henriksen,
Feighery, Wang, & Fortmann, 2004). Studies have examined the
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potential mechanisms by which marketing influences smoking be-
havior and found that tobacco promotions increase positive at-
titudes toward, and beliefs about, tobacco use. In turn, positive
attitudes and beliefs increase tobacco use intentions and rates of
uptake (review by DiFranza et al., 2006). Another potential mecha-
nism of marketing that has been largely overlooked in research on
tobacco is unconscious (implicit) bias. One domain where uncon-
scious bias may especially influence smoking behavior concerns to-
bacco products with characterizing flavors, as marketing can exploit
people’s rich store of associations with well-liked flavors.

Research suggests that tobacco products with characterizing fla-
vors are viewed more favorably both by users and nonusers than to-
bacco-flavored products (systematic review by Feirman et al., 2015).
We suggest that this may be partially explained by implicit approach
bias; that is, tobacco products with appealing characterizing fla-
vors may elicit an automatic “approach” response as compared to
tobacco-flavored products. In order to capture automatic motiva-
tional tendencies, researchers typically use timed reaction tasks
such as the Implicit Association Test (IAT; Greenwald, McGhee, &
Schwartz, 1998). In the approach bias IAT, participants categorize
approach/avoid words (e.g., toward, away) and pictures (e.g., of to-
bacco products) as quickly and accurately as possible. Approach
bias is indexed by the relative speed of approach versus avoidance
responses to the products. Prior research indicates that the IAT is a
valid index of approach bias in health domains. In a study of alcohol
consumption, IAT scores were related to self-reported cue reactivity,
alcohol motivation, and alcohol behavior (Ostafin & Palfai, 2006). In
the present research, we applied the IAT procedure using pictures of
tobacco products with characterizing flavors and tobacco products
with tobacco flavors. To our knowledge, implicit responses to flavor
descriptors in tobacco have never before been tested.

1.3 | Is susceptibility to use mediated or moderated
by implicit and explicit perceptions?

Our key prediction is that characterizing flavors will increase sus-
ceptibility to cigarillo use; our next aim is to explore the mecha-
nisms by which this occurs. We hypothesize that there are two
ways that cigarillo products with characterizing flavors could in-
crease susceptibility to use: mediation (Figure 1, Panel A) or mod-
eration (Figure 1, Panel B) by implicit and explicit perceptions of
cigarillos. The first mechanism that we consider is mediation; that

Susceptibility to
Cigarillo Use

FIGURE 1 Hypothesized mediation
(Panel A) and moderation (Panel B) models



is, that exposure to cigarillo products with characterizing flavors
changes individuals’ perceptions of the products, thereby influ-
encing smoking behavior. Previous research would suggest that
characterizing flavors may cause people to perceive a tobacco
product more favorably—as more appealing and less harmful—
than its tobacco-flavored counterpart (Feirman et al., 2015; Huang
et al., 2017; Kowitt et al., 2017). These increased appeal ratings
and lowered harm ratings might then lead to increased smoking
susceptibility and behavior. Under mediation, we anticipate that
characterizing flavors increase appeal ratings (perceptions of taste,
smell, and enjoyment) and perceived social acceptability, while de-
creasing perceptions of harm from the products. We anticipate
that harm will be reduced both due to previous findings support-
ing this hypothesis (Huang et al., 2017; Kowitt et al., 2017), and
also because characterizing flavors tend to decrease the harsh-
ness and biting taste of tobacco. Thus, if a tobacco product with
characterizing flavors is less harsh and smoother to smoke than its
tobacco-flavored counterpart, we expect that it will be perceived
as less harmful to one’s health. We also hypothesize that charac-
terizing flavors increase approach bias toward the cigarillos. In this
way, characterizing flavors are expected to alter implicit and ex-
plicit perceptions, thereby increasing susceptibility to cigarillo use.

The second possibility we suggest is moderation: characteriz-
ing flavors do not necessarily change individuals’ perceptions of
cigarillo products, but instead alter the strength of association be-
tween the perceptions of the products and cigarillo use behavior.
Under moderation, we expect that characterizing flavors will not
alter implicit or explicit perceptions. Instead, we anticipate that
characterizing flavors will strengthen the relationships between
susceptibility to use and approach bias, appeal ratings (perceptions
of taste, smell, and enjoyment), and perceived social acceptability
and weaken the relationship between perceived harm and suscep-
tibility. For example, we would expect characterizing flavors to
increase the association between taste perceptions and suscepti-

bility to cigarillo use.

1.4 | The present study

The present study focuses on cigarillo use. The U.S. Food and Drug
Administration enacted a ban on cigarettes containing certain char-
acterizing flavors in 2009. Only recently has a ban on characteriz-
ing flavors in cigars—and therefore, cigarillos—been proposed in the
United States. Much of the research regarding flavoring in tobacco
products is correlational and does not permit inferences about the
causal role of characterizing flavors in product perceptions and use.
Thus, the present research explores how characterizing flavors in-
fluence susceptibility to smoking cigarillos using an experimental
design. We directly compare perceptions of cigarillo products with
characterizing flavors and those with tobacco flavors on susceptibil-
ity to use and examine the mechanisms by which characterizing fla-
vors may lead to cigarillo use. We predict that characterizing flavors

increase susceptibility to cigarillo use among young adult nonusers

of tobacco. We also test the predictions that perceptions of cigarillos
mediate or moderate the effect of flavor descriptors on susceptibil-

ity to use.

2 | METHOD
2.1 | Participants

Participants were recruited through Amazon Mechanical Turk,
screened for age and tobacco use, and paid $2.00 each for participa-
tion. They completed questionnaires and tasks using two programs,
Qualtrics and Inquisit. Only individuals 18 to 26 years of age that
reported that they do not smoke cigarettes, cigars, e-cigarettes, or
electronic nicotine delivery systems, little cigars, or cigarillos were
eligible to participate. After eligibility screening for age and to-
bacco use, participants were randomized to one of two conditions:
tobacco-flavored cigarillos (control condition) or cigarillos with char-
acterizing flavors (experimental condition).

The screener was taken 3,121 times, and entries were removed
for the following reasons (hierarchically): Entering the survey multi-
ple times in order to qualify (n = 1,333), not meeting eligibility crite-
ria (n = 1,617), incomplete Qualtrics survey data (n = 62), no Inquisit
task data (n = 5), and incomplete Inquisit task data (n = 2). After
removing these entries, 102 participants were left in the sample (53
in the control condition and 49 in the experimental condition). These
were individuals who took the screener once, qualified, and com-
pleted the entire study. The sample was composed of 65 females
(63.7%), 35 males (34.3%), and 2 nonbinary individuals (2%), and the
mean age was 23.34 years (SD = 1.99). There were no differences
between conditions in age or gender, suggesting that randomization

was successful.

2.2 | Procedure

Participants viewed five cigarillo pack images in various colors (pink,
red, purple, green/blue, and yellow) with labeled flavors and descrip-
tions, depending on assigned condition. After seeing each image,
participants completed attention check items about the cigarillo de-
scriptions. They then completed a measure of approach bias toward
cigarillos, followed by items regarding their perceptions of taste,
smell, social acceptability, enjoyment, harm, and their susceptibility
to the cigarillos. Finally, participants completed a recall measure of

the cigarillo flavors they saw during the study.

2.3 | Stimuli

All participants were informed that they would see a series of im-
ages of cigarillo flavors and that they must view the images and read
the accompanying text, as they would be asked questions about the

images later (see Figure 2 for sample images). In order to prevent
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preexisting biases toward the cigarillo products, we used a ficti-
tious brand, called “Brentfield,” which has been used in previous re-
search (Byron et al., 2018; Lazard et al., 2019; Meernik et al., 2018).
Images of all stimuli used in this study can be viewed in the Online

Supplementary Materials file.

2.3.1 | Experimental condition stimuli

Participants in the experimental condition viewed cigarillo pack im-
ages with the following characterizing flavors: (1) “Sweet” cigarillos
in a pink pack, with the description “Brentfield Sweet is divinely sug-
ary and fragrant. Its delightful flavor is a joy”; (2) “Wine” cigarillos
in a red pack, with the description “Brentfield Wine has a rich and
savory flavor that is incredibly enjoyable”; (3) “Grape” cigarillos in a
purple pack, with the description “Brentfield Grape has a juicy and
succulent fruit flavor”; (4) “Jazz” cigarillos in a green/blue pack, with
the description “Brentfield Jazz has a smooth and sweet-tasting fla-
vor”; and (5) “Tropical” cigarillos in a yellow pack, with the descrip-
tion “Brentfield Tropical has a sweet smell and exotic flavor. It tastes
delicious and smooth.” These characterizing flavors were chosen by
examining the highest volume flavored cigar sales (Swedish Match
North America, 2015); the order of their presentation in the study

was randomized.

SC-IAT stimuli

FIGURE 2 Examples of cigarillo packs
presented to participants [Color figure can
be viewed at wileyonlinelibrary.com]

prentfies,

2.3.2 | Control condition stimuli

Participants in the control condition viewed cigarillo pack images
with the following tobacco flavors: (1) “Dark-Fired” cigarillos in a pink
pack, with the description “Brentfield Dark-Fired tastes strong and
smoky. Its woody nuances also add to its earthy notes”; (2) “Burley”
cigarillos in a red pack, with the description “Brentfield Burley is a to-
bacco that is light in body and neutral in flavor”; (3) “Flue-Cured” ciga-
rillos in a purple pack, with the description “Brentfield Flue-Cured is
heat-dried and has a powerful, savory flavor”; (4) “Air-Cured” cigarillos
in a green/blue pack, with the description “Brentfield Air-Cured gives
the smoke a light flavor”; and (5) “Rustica” cigarillos in a yellow pack,
with the description “Brentfield Rustica is stalk-cut and sun-cured in
fields. It has a concentrated smell and flavor.” As in the experimental
condition, the order of the flavors being presented was randomized.

2.4 | Measures
2.4.1 | Implicit perception: Approach bias
Approach bias to cigarillos was measured (using the Inquisit program)

through an approach/avoidance Single Category Implicit Association
Test (SC-IAT; Karpinski & Steinman, 2006) modeled after Ostafin and
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Palfai's (2006) IAT. The attribute stimuli used were approach words
(approach, forward, advance, closer, and toward) and avoidance
words (avoid, escape, withdraw, away, and leave) and the target stim-
uli were pictures of cigarillo packs. The packs were colored as before
but had no labels (aside from the Brentfield logo and symbol) and no
text descriptions (e.g., see Figure 2). During the SC-IAT, there was a
compatible practice block (24 trials), a compatible test block (72 tri-
als), an incompatible practice block (24 trials), and an incompatible test
block (72 trials). Compatible blocks paired Brentfield with approach,
while incompatible blocks paired Brentfield with avoidance. The order
of the blocks (compatible first, or incompatible first) was counterbal-
anced between participants. Each trial had a pretrial pause of 250
milliseconds, and stimuli were presented until a correct response was
given. In this way, incorrect responses had built-in error penalties that
extended the latencies for those trials. We did not display a reminder
to participants to respond more quickly during the task if latencies
exceeded a certain limit. Only test blocks were used to calculate the
D-values. Mean latencies of responses were computed for each test
block (i.e., separately for the compatible and incompatible test blocks)
by dividing the sum of latencies by the number of trials for each test
block. An overall standard deviation of latencies was also computed
for each participant, across both blocks. A D-value was calculated for
each participant by subtracting the mean latency for the compatible
block from the mean latency for the incompatible block, and then, di-
viding the resulting difference by the overall standard deviation. Thus,
greater D-values indicated that participants associated “Brentfield”
more with “approach” than “avoid,” and therefore, had more approach
bias to cigarillos. The approach/avoid SC-IAT was modeled on an es-
tablished test by Palfai and Ostafin (2003); we present an image of the
SC-IAT in the Online Supplementary Materials file.

2.4.2 | Explicit perceptions

Appeal ratings (taste, smell, and enjoyment), social acceptability rat-
ings, and harm ratings were measured using self-reports. Participants
were asked about their perceptions of the five cigarillo flavors to
which they were exposed, first on taste (“Overall, how much would
you like the taste of Brentfield [flavor]?” O = Not at all, 100 = Very much,

TABLE 1 Effect of condition on implicit
and explicit perceptions of cigarillos and
susceptibility to use using MANOVA

Outcome
Approach bias
Taste

Smell

Social acceptability
Enjoyment

Harm

Susceptibility

a = 0.90) and smell (“Overall, how much would you like the smell
of Brentfield [flavor]?” O = Not at all, 100 = Very much, a = 0.90).
They then responded to the item “I would expect that smoking
Brentfield [flavor] would be...” in regards to “socially acceptable”
(a=0.97), “enjoyable” (a = 0.93), “pleasant” (a = 0.93), “harmful” (a =
0.95), and “safe” (a = 0.96), 0 = Not at all, 100 = Very much (modified
from Wakefield et al., 2012, and from Van De Ven, Engels, Otten, &
Van Den Eijnden, 2007). The “enjoyable” and “pleasant” items were
averaged to form a measure of enjoyment (r = 0.95, p < .001), and
the “harmful” and “safe” items were averaged to form a measure of
harm after the “safe” item was reverse-scored (r = 0.59, p < .001).

The order of flavors and items was randomized.

2.4.3 | Susceptibility to cigarillo use

Finally, participants rated “How much does seeing this pack make you
want to try Brentfield [flavor]?” (O = Not at all, 100 = Very much; a =
0.91; modified from Pepper, Emery, Ribisl, Southwell, & Brewer, 2014)
and “If one of your friends were to offer you a Brentfield [flavor],
would you smoke it?” (O = Definitely no, 100 = Definitely yes; a = 0.94;
modified from Gritz et al., 2003 and from Pierce, Choi, Gilpin, Farkas,
& Merritt, 1996). The two items were averaged to form a measure of
susceptibility (a« = 0.95; r = 0.80, p < .001).

3 | RESULTS

3.1 | Impact of condition on susceptibility to
cigarillo use and perceptions of cigarillos

Using a MANOVA (see Table 1), Pillai’s Trace indicated that condi-
tion was a significant predictor of outcomes (Intercept: F(7, 94) =
591.459, p < .001, '1,,2 = 0.978; Condition: F(7, 94) = 2.553, p = .019,
qu = 0.160). We found that participants in the experimental condi-
tion had increased susceptibility to cigarillos (F = 10.85, p = .001).
The experimental condition also led to more favorable percep-
tions of cigarillo taste (F = 10.68, p = .001) and smell (F = 13.85,

p < .001), and increased perception of cigarillos as socially acceptable

Condition

Control Experimental

(N =53) (N = 49) F p n,’
0.02(0.23) 0.01(0.25) 0.08 .781 0.001

20.83 (19.96) 35.18 (24.33) 10.68 .001 0.096

23.70(21.88) 41.47 (26.28) 13.85 <.001 0.122

30.11 (25.54) 44.00 (26.51) 7.26 .008 0.068

22.59(21.43) 35.90 (24.15) 8.70 .004 0.080

82.38 (19.58) 78.41 (19.29) 1.06 .305 0.011

14.42 (16.90) 27.57 (23.18) 10.85 .001 0.098

Note: Standard deviations are in parentheses.



(F=7.26, p=.008) and enjoyable (F = 8.70, p = .004). However, con-
dition did not significantly predict approach bias (F = 0.08, p =.78)
or perceptions of harm (F = 1.06, p = .31).

We note that the MANOVA in Table 1 was adequately powered
to test our hypotheses. G*Power estimated our observed (post
hoc) power for condition as .895 (based on an effect size fX(V) of
1904762 computed from a Pillai V of .160, alpha level of .05, total
sample size of 102, 2 groups, and 7 response variables), while SPSS

estimates our observed power as .864.

3.2 | Perceptions of cigarillos predicting
susceptibility to use

Perceptions of taste (r = 0.81, p <.001), smell (r = 0.74, p < .001), so-
cial acceptability (r = 0.47, p < .001), enjoyment (r = 0.80, p < .001),
and harm (r = -0.58, p < .001) each predicted susceptibility to ciga-
rillo use. Approach bias did not significantly predict susceptibility
(r = 0.05, p = .61). Next, we conducted a simultaneous regression
with the implicit and explicit perception variables predicting suscep-
tibility. In the simultaneous regression, only taste (8 = 0.39, p < .05)
and harm (g = -0.20, p < .01) significantly predicted susceptibil-
ity (Table 2). Higher taste ratings predicted greater susceptibility,
whereas higher harm ratings predicted reduced susceptibility.

TABLE 2 Regression of susceptibility to use on implicit and
explicit perceptions of cigarillos

B SE p

Approach bias -1.40 1.27 -0.066
Taste 8.20 3.72 0.388*
Smell 3.13 2.35 0.148
Social acceptability -1.95 1.67 -0.092
Enjoyment 5.70 3.49 0.270
Harm -4.26 1.42 -0.202**
Model F 38.64***
R? 0.71%**

*p <.05; **p < .01; ***p < .001.

3.3 | Perceptions as mediators of impact of
condition on susceptibility to cigarillo use

The findings in Tables 1 and 2 indicate that the only variable that
both significantly differed between conditions and significantly pre-
dicted susceptibility was taste perception. Additionally, when we an-
alyzed a mediation model with all perception variables included (see
Figure 3), we found that taste was the only variable that had both a
significant a path (B =0.62, p <.01) and a significant b path (B =0.38,
p < .05). That is, when testing approach bias, appeal ratings (taste,
smell, and enjoyment), social acceptability, and harm simultaneously
as mediators, taste was the only variable for which both paths were
significant. We confirmed this finding in a separate analysis by test-
ing taste perception as a sole mediator of the relationship between
condition and susceptibility to cigarillo use (see Figure 4). We found
that taste fully mediated the relationship (c path: B=0.62,p < .01; ¢’
path: B =0.14, p = .27).

3.4 | Did condition influence how well
perceptions of cigarillos predict susceptibility to use?

Next, we ran a simultaneous linear regression with all of the implicit
and explicit perception variables predicting susceptibility, separately
for each condition (see Table 3). Ratings of taste significantly and
positively predicted susceptibility in the experimental condition
(B = 0.69, p < .01), but those ratings did not predict susceptibility
in the control condition (3 = -0.09, p = .74). This further confirmed

our findings regarding the unique importance of taste perceptions in

Taste

.62 (.19)%* 79 (.06)***

.62 (.19) [c path]**
.14 (.12) [¢’ path]

Susceptibility

Condition

FIGURE 4 Mediation of effect of condition on susceptibility to
cigarillo use by taste perceptions. For condition, control was coded
as 0 and experimental as 1. *p < .05, **p < .01, ***p < .001

Susceptibility

Approach
Bias
-.06 (.20
(:20) 0o06)
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.15 (.12) [¢” path]

FIGURE 3 Multiple mediation of
effect of condition on susceptibility to
use by implicit and explicit perceptions
of cigarillos. For condition, control

was coded as 0 and experimental as 1.
*p < .05, **p < .01, ***p < .001



TABLE 3 Regression of susceptibility to use on implicit and explicit perceptions of cigarillos for each condition

Difference

Control Experimental inB
Predictor r B SE p r B SE p z
Approach bias 0.10 -0.73 1.68 -0.043 0.04 -1.92 1.96 -0.083 0.458
Taste 0.69*** -1.51 4.58 -0.089 0.86**  15.94 5.68 0.688** 2.389*
Smell 0.68*** 2.34 2.98 0.139 0.74*** 212 3.36 0.091 0.051
Social acceptability 0.50*** -0.43 212 -0.026 0.37* -4.22 2.44 -0.182 1.174
Enjoyment 0.77** 11.10 4.83 0.657* 0.79*** 2.65 4.83 0.114 1.237
Harm -0.57*** -3.52 1.94 -0.209 -0.60***  -3.20 2.26 -1.417 0.108
Model F 13.67*** 21.98***
R? 0.64*** 0.76***

*p <.05; **p < .0; ***p < 0.001.

TABLE 4 Interaction between taste perceptions and condition
predicting susceptibility to cigarillo use

B SE B
Taste 13.57 1.98 0.643***
Condition 3.05 2.56 0.073
Taste x condition 5.32 2.60 0.187*
Model F 67.28***
R? 0.67"*

Note: For condition, control was coded as O and experimental as 1.
For the control condition, B = 13.568, t = 6.8664, p < .001. For the
experimental condition, B = 18.886, t = 11.1985, p < .001.

*p <.05; ***p < .001.

45
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FIGURE 5 Interaction between taste perception and condition
predicting susceptibility to cigarillo use

facilitating greater susceptibility among participants exposed to the
cigarillos with characterizing flavors. We formally tested modera-

tion (see Table 4 and Figure 5) by running a regression modeling the

interaction between taste and condition. We found that condition
significantly moderated the relationship between taste and suscep-
tibility (s = 0.19, p <.01) such that taste better predicted susceptibil-
ity in the experimental condition (B = 18.89, p < .001) than in the
control condition (B = 13.57, p < .001).

4 | DISCUSSION

In this study, we tested (a) the impact of popular characterizing fla-
vors on susceptibility to cigarillo use, as well as (b) mediation and
moderation of the relationship between cigarillo flavor descriptors
and susceptibility. We found that characterizing flavors increased
susceptibility to use, while also increasing appeal ratings (taste,
smell, and enjoyment) and social acceptability ratings. Taste and
harm perceptions, in turn, influenced susceptibility to use. As ex-
pectations concerning taste was the sole variable that was both
influenced by flavor descriptors and influenced susceptibility, we
discovered that the key mediator of the relationship between fla-
vor descriptors and susceptibility to use is taste perception. Among
young adult nonusers of tobacco, characterizing flavors in cigarillos
increase the favorability of expectations concerning the taste of
cigarillos, and greater expectations of taste increase susceptibility
to use. We also found evidence of moderation by taste perception;
characterizing flavors increased the impact of expectations of taste
on susceptibility to use. In fact, among participants who report high
taste expectation ratings, exposure to cigarillos with characteriz-
ing flavors results in an 8-point increase (on a 100-point scale) in
predicted susceptibility compared to those exposed to tobacco-
flavored cigarillos. While other explicit perceptions—smell, enjoyment,
social acceptability, and harm—either (a) are impacted by condition
or (b) influence susceptibility, none of these perceptions did both.
Interestingly, approach bias was neither impacted by flavor descrip-
tors nor influenced susceptibility to cigarillo use, contrary to our
hypothesis.

So, why is taste such a crucial factor when examining the rela-

tionship between cigarillo flavor descriptors and susceptibility to



use? One explanation is that characterizing flavors mask the fla-
vor and harshness of tobacco, thus, making it more appealing (U.S.
Department of Health and Human Services, 2012). In fact, inter-
nal industry documentation indicates that reducing tobacco taste
and harshness has been historically important to tobacco compa-
nies (Cummings, Morley, Horan, Steger, & Leavell, 2002; Wayne &
Connolly, 2002). There is also recent qualitative research with smok-
ers that supports the notion that flavoring hides tobacco’s natural
taste and makes smoking less harsh and more enjoyable (Sterling
et al., 2015). When asked about flavored little cigars and cigarillos,
a smoker said, “[flavor] adds to it as opposed to that same bland old
tobacco taste. Cigarillo and cigars the tobacco is very harsh on my
throat sometimes. But, for some reason flavors just make it a little bit
more bearable.” (p. 48). In addition to reducing harshness, taste cues
may also elicit affective responses, as one smoker stated, “...yellow

» o«

like the mango ones make me feel like” “okay this is going to be a
good smoke” ... “Mango is like a day in the park.” (p. 48). It also seems
that taste and flavor are very closely related in smokers” minds. One
cigarillo smoker said, “Cigarette smokers, they’re smoking them be-
cause they want the nicotine. Whereas if you go out and buy like a
Black & Mild [a cigarillo brand] you usually look at the taste. That's
what you look at is the flavor” (Sterling et al., 2015, p. 48). The reduc-
tion in harshness, elicitation of affect, and close mental association
between flavored tobacco and taste perceptions may explain our
findings that showed that taste is an important mechanism by which
characterizing flavors increase susceptibility to cigarillo use.

We had anticipated that our implicit measure would result in novel
findings regarding the role of approach bias in increasing susceptibility
to cigarillo use; however, this was not the case. This might be due to
the brief nature of exposure to the cigarillo packs in our study design.
Interestingly, however, brief exposures to magazine advertisements
for e-cigarette products among nonsmokers have increased implicit
bias toward e-cigarettes in past research (Pokhrel et al., 2016). Both
our study and the Pokhrel et al. (2016) study used brief exposures for
nonusers. Therefore, it is possible that the reasons our study did not
find such an effect are because (a) exposure to e-cigarettes has dif-
ferent effects on implicit bias than exposure to cigarillos, and perhaps
because (b) we did not present our participants with ads (but rather,
cigarillo packs with flavor descriptions). It is possible that nonsmokers
have a richer store of associations for e-cigarettes than cigarillos be-
cause advertising for e-cigarettes is less restricted than advertising
for cigarillos, thus, increasing nonsmokers’ exposure to e-cigarettes.
It is also possible that because advertisements are meant to elicit im-
plicit reactions, our presentation of more basic stimuli rather than cig-
arillo advertisements was not powerful enough to alter implicit bias.
Thus, future research in this area may benefit from testing approach
bias among nonusers with multiple (or longer) exposures to cigarillo
products in advertisements (e.g., magazine ads) or to cigarillo stimuli
with attractive design features.

In line with our hypotheses, perceptions of taste, smell, and en-
joyment all increased due to characterizing flavors; these results
replicate previous findings demonstrating that characterizing fla-

vor descriptors increase appeal ratings (Meernik et al., 2018). We

also found support for the prediction that characterizing flavors in-
crease social acceptability as was observed in focus group research
(Camenga et al., 2018; Wagoner et al., 2016). A key innovation of the
present work was to model the impact of cigarillo flavor descriptors
through implicit and explicit perceptions to susceptibility to use, and
to test whether characterizing flavors change product perceptions
and/or alter the weight attached to different product perceptions in
predicting susceptibility to use. As far as we are aware, implicit re-
actions to flavor descriptors in tobacco have never been previously
examined. Although cigarillos with characterizing flavors increased
perceptions of taste, smell, enjoyment, and social acceptability and
did not affect perceived harm, only one of these perceptions mat-
tered for susceptibility to use—taste. Perceived taste mediated the
effect of flavor descriptors on susceptibility and taste was the only
significant predictor of susceptibility in the characterizing flavors
condition. Descriptors of characterizing flavors also increased the
impact of taste perceptions on susceptibility to cigarillo use.

These findings suggest that for young adult nonusers of tobacco,
health warnings that only target the harms of cigarillo use will have
less impact than warnings that simultaneously address expectations
about the taste of cigarillos. This research has implications for public
health and public policy, especially because approximately 73% of
young adult users report using tobacco products with characteriz-
ing flavors (Villanti et al., 2017) and first use of a flavored tobacco
product with characterizing flavor is positively related to subse-
quent tobacco use (as compared with first use of a tobacco-flavored
product; Villanti et al., 2019). When considering new warnings for
cigars and cigarillos with characterizing flavors, policy makers might
consider targeting young adults’ expectations regarding the taste of
the products. Alternatively, due to the high rate of flavored tobacco
use among young adults, paired with the increased susceptibility
of tobacco nonusers when exposed to characterizing flavors (as
demonstrated by this study), policy makers should consider limiting
or banning characterizing flavors in cigars and cigarillos.

We recognize there are limitations to this first exploratory study.
First, the study was conducted online rather than in the field or the
lab. Prior research indicates that online convenience samples on
Amazon Mechanical Turk provide valid and generalizable experi-
mental findings that are equivalent to those obtained with national
probability samples (Jeong et al., 2018). Second, we used a modified
version of a validated self-report index rather than an objective mea-
sure of susceptibility and did not measure cigarillo smoking behavior.
Measuring cigarillo use was not feasible in the present study. Future
research would benefit from deploying longitudinal, experimental
designs in order to both determine the durability of the impact of
cigarillo flavor descriptors on product perceptions and to assess
cigarillo use behavior—in addition to susceptibility to use—in the
wake of exposure to cigarillo products with characterizing flavors.
Finally, we acknowledge that present study’s sample size was small
(N = 102), though we note that we screened a very large number of
potential participants online (2,276 individuals took our screener).
Further studies with larger samples are warranted to corroborate

the present findings.



Notwithstanding these limitations, our findings indicate that
characterizing flavors increase susceptibility to cigarillo use among
nonsmokers through anticipated taste perceptions. Other percep-
tions (such as harm, social acceptability, etc.) do not fully explain the
relationship between flavor descriptors and susceptibility. These re-
sults have potentially important implications for tobacco regulation
and policy making in relation to banning or limiting characterizing
flavors in little cigars and cigarillos.
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