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Abstract

Background No study has assessed the impact of flavor capsule cigarettes (FCCs) on smoking cessation. Thus,
the purpose of this exploratory study was to assess (1) the sociodemographic and smoking-related characteristics
associated with using FCCs, and (2) the preliminary impact of FCCs on smoking cessation.

Methods This study is a secondary data analysis of a single-arm study with 100 individuals living in Mexico who
smoked and received a smoking cessation mHealth intervention and pharmacotherapy support. The primary
outcomes were self-reported and biochemically verified 7-day smoking abstinence at Month 3.

Results Just over one-third of participants (36%) used FCCs, with a preference for one capsule and menthol/mint
flavor. Compared to participants who smoked non-FCCs, participants who smoked FCCs were (1) younger, (2) more
likely to be women, and (3) more likely to smoke less than 10 cigarettes per day (CPD; all p's < 0.05). After controlling
for all significant associations, age younger than 50 years old (AOR=3.26, 95% CI 1.25-8.51) and being a woman
(AOR=3.62, 95% Cl 1.41-9.35) were positively and independently associated with smoking FCCs. Treating those lost
to follow-up as participants who continued smoking, 41.7% (15/36) of participants who smoked FCCs self-reported
smoking abstinence at month 3 compared to 42.2% (27/64) of participants who smoked non-FCCs (p=0.96).
Furthermore, 33.3% (12/36) of participants who smoked FCCs were biochemically verified abstinent at Month 3
compared to 18.8% (12/64) of participants who smoked non-FCCs (p=0.10).

Conclusions Younger age and being a woman were associated with using FCCs. Self-reported smoking abstinence
at Month 3 was comparable between participants who smoke FCCs and non-FCCs. However, biochemically verified
abstinent at Month 3 was higher among participants who smoke FCCs compared to participants who smoke non-
FCCs, although the difference was not statistically significant. Prospective and adequately powered comparisons must
be made between individuals who smoke FCCs and non-FCCs to effectively assess differences in smoking abstinence,
and the reasons for these differences.
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Introduction

Flavor capsule cigarettes (FCCs) are cigarettes that
include capsules in the filter. These capsules can be
crushed to flavor and smooth cigarettes. Currently, some
FCCs contain up to three capsules with various flavors.
The most common flavor is a combination of fruit and
mint [1, 2]. A pack of FCCs can contain up to five differ-
ent flavors. The cost of FCCs is similar to non-FCCs [3].

In Latin America, the market share for FCCs experi-
enced an exponential growth over the past 10 years. For
example, in Chile, Guatemala, and Peru, the market share
for FCCs went from less than 5% in 2007 to 30% in 2017
[4—6]. In Mexico, the market share for FCCs was 27% in
2020. Some countries (e.g., the United States of America)
have prohibited FCCs been since 2009 [7].

FCCs are perceived as tasting better, being smoother
on the throat, more fun to smoke, and more attractive
compared with non-capsule cigarettes [8]. Moreover,
people who smoke FCCs report that FCCs’ pleasant taste
and discreet smell discourages them from quitting smok-
ing [8]. However, to the best of our knowledge, no study
has assessed the impact of FCCs on smoking cessation.
Thus, the purpose of this exploratory study was to assess
(1) the sociodemographic and smoking-related charac-
teristics associated with using FCCs, and (2) the prelimi-
nary impact of FCCs on smoking cessation.

Methods

Study design

This exploratory study is a secondary data analysis of
Decidetexto México, a single-arm study with 100 indi-
viduals living in Mexico who smoked and received a
smoking cessation mHealth intervention. Details of Deci-
detexto México have been described elsewhere [9].

Participants

Participants were recruited between June and October of
2021. Participants (1) self-identified as Mexican, (2) were
>18 years of age, (3) lived in the state of Morelos, (4) had
smoked cigarettes for at least six months, (5) smoked
cigarettes three or more days within a typical week, (6)
were interested in quitting smoking in the next 30 days,
(7) had access to a cellphone with unlimited text messag-
ing capability, (8) knew how to read and send text mes-
sages, (9) had access to a device that would allow them
to join a Zoom® video call, and (10) were willing to com-
plete a follow-up assessment at Month 3. Exclusion crite-
ria included: (1) use of other tobacco products more than
one day within a typical week, (2) current participation
in any other smoking cessation program or utilization
of any type of medication to quit smoking, (3) having a
household member currently enrolled in the study, (4)
being pregnant, breastfeeding, or planning to become
pregnant in the next year, and (5) planning to move out of
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their current residential address in the next six months.
Informed consent was obtained from participants prior
to study procedures. Details of the recruitment have been
described elsewhere [9].

Intervention

All participants received Decidetexto, a smoking cessa-
tion mHealth intervention. Decidetexto involved three
integrated components: (1) a tablet-based software that
collected smoking-related information to support the
development of an individualized smoking cessation
plan and guided the ensuing text messaging program;
(2) a 12-week text messaging counseling program with
interactive capabilities; and (3) pharmacotherapy sup-
port (provision of nicotine patches at no cost). Details of
the intervention have been described elsewhere [10, 11].
Dosage of nicotine patches followed the Clinical Practice
Guidelines for Treatment of Tobacco Use [12].

Measures

The baseline assessment collected sociodemographic
information such as age, gender, and educational attain-
ment. This assessment also collected smoking-related
information such as current use of FCCs, number of ciga-
rettes per day, use of menthol cigarettes, and prior quit
attempts.

The follow-up assessment at Month 3 assessed self-
reported 7-day smoking abstinence (no cigarette smok-
ing in the past 7 days). Urine samples were collected from
participants who self-reported 7-day smoking abstinence,
regardless of the use of nicotine patches. Participants
whose urine sample had cotinine levels below 50 ng/mL
were considered to be biochemically verified abstinent
[13, 14]. The follow-up assessment also assessed use of
nicotine patches.

Analyses
Frequencies and percentages were calculated for cat-
egorical variables. Means and standard deviations were
calculated for continuous variables. Chi square tests
and Student’s t tests were used to evaluate differences in
sociodemographic and smoking-related characteristics
between participants who smoked FCCs and non-FCCs.
Effect sizes were calculated using Cramér’s V for categor-
ical variables. Chi square tests were also used to evalu-
ate differences in self-reported and biochemically verified
abstinence at Month 3 between participants who smoked
FCCs and non-FCCs. Logistic regression models were
used to evaluate factors associated with smoking FCCs.
The primary analyses on self-reported and biochemi-
cally verified abstinence were conducted using the Russell
standard, treating those lost to follow-up as participants
who continued smoking [15]. Secondary analyses on
self-reported and biochemically verified abstinence were



Rodriguez-Bolafos et al. Journal of Health, Population and Nutrition

Table 1 Baseline characteristics of participants
Smoke flavor capsule

cigarettes
Variable Total Non=64 Yesn=36
n=100
n (%) n (%) n (%) Cra- P-
mér’s  value
v
Age
50+years old 45 (45.0) 35(54.7) 10(27.8) 0.259 0.009
<50yearsold  55(55.0) 29(453) 26 (72.2)
Gender
Male 49 (49.0) 38(59.4) 11 (30.6) 0.276  0.006
Female 51 (57 26 (40.6) 25 (69.4)
Educational
attainment
Below college 48 (48.0) 29 (45.3) 19(52.8) 0071 0473
College 52(520) 35(547) 17(472)
graduated
Daily smoking
No 9(9.0) 5(7.8) 4(11.1) 0.055 0.580
Yes 91 (91.0) 59(92.2) 32(88.9)
Cigarettes per day
(CPD)
CPD<10 59(59.0) 33(51.6) 26 (72.2) 0.201  0.044
CPD=>10 41(41.0) 31(484) 10(27.8)
Use of menthol
cigarettes
No 83(83.0) 56(87.5) 27 (75.0) 0.159  0.110
Yes 17 (17.0) 8(12.5) 9(25.0)
Quit attempt(s) in
the past year
No 54 (54.0) 38(704) 16 (29.6) 0.143  0.150
Yes 46 (46.0) 26 (56.5) 20 (43.5)
Number of
capsules
One capsule 23 (63.9)
Two or more 13 (36.1)
capsules
Favorite flavor
Menthol/mint 27 (75.0)
Menthol/mint 5(13.9)
plus other flavor
Red fruits 2(5.6)
Cucumber 1(2.8)
Violet 1(2.8)

Bold indicates statistical significance at p <0.05

conducted with completers only. The analyses on use of
nicotine patches were conducted using complete case
analysis, in which missing values were considered to be
missing. All analyses were performed using Stata soft-
ware version 15.1.
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Table 2 Logistic regression models of smoking flavor capsule
cigarettes

% OR (C195%) AOR (C1 95%)

Age

50 +years old 278 10 1.0

<50 years old 722 3.14(130-756)*  326(1.25-8.51)*
Gender

Male 306 10 1.0

Female 694 332(1.40-7.90)** 3.62(141-9.35)**
Cigarettes per day (CPD)

CPD<10 727 10 1.0

CPD>10 278 041(0.17-0.99*  0.70(0.25-1.95)

* indicates statistical significance at p <0.05

** indicates statistical significance at p<0.01

Results

Baseline characteristics

At baseline, participants mean age was 47.3 (SD 11.5),
51% were women, and 52% were college graduates
(Table 1). Almost all participants (91%) smoked daily,
59% smoked fewer than 10 cigarettes per day (CPD), 17%
smoked menthol cigarettes, and 46% had attempted to
quit in the last year. Thirty-six participants smoked FCCs
(36%). Two thirds of participants who smoked FCCs
(63.9%, 23/36) reported that their favorite cigarette only
had one capsule. The most popular flavor was menthol/
mint (75%, 27/36).

Correlates of smoking FCCs

Compared to participants who smoked non-FCCs, par-
ticipants who smoked FCCs were (1) younger, (2) more
likely to be women, and (3) more likely to smoke less than
10 CPD (Table 1; all p’s<0.05). Results of the unadjusted
logistic regression model are presented in Table 2. After
controlling for all significant associations, age younger
than 50 years old (AOR=3.26, 95% CI 1.25-8.51) and
being a woman (AOR =3.62, 95% CI 1.41-9.35) were pos-
itively and independently associated with smoking FCCs.

Preliminary impact of FCCs

Follow-up rate was comparable between participants
who smoked FCCs and non-FCCs [83.3% (30/36) com-
pared to 87.5% (56/64), respectively]. Treating those
lost to follow-up as participants who continued smok-
ing, 41.7% (15/36) of participants who smoked FCCs
self-reported smoking abstinence at month 3 compared
to 42.2% (27/64) of participants who smoked non-FCCs
(p=0.960). Furthermore, 33.3% (12/36) of participants
who smoked FCCs were biochemically verified abstinent
at Month 3 compared to 18.8% (12/64) of participants
who smoked non-FCCs (p=0.101). In secondary analyses
with completers only, 50.0% (15/30) of participants who
smoked FCCs self-reported smoking abstinence at month
3 compared to 48.2% (27/56) of participants who smoked
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non-FCCs (p=0.875). Furthermore, 40.0% (12/30) of par-
ticipants who smoked FCCs were biochemically verified
abstinent at Month 3 compared to 21.4% (12/56) of par-
ticipants who smoked non-FCCs (p=0.067). The average
number of days that participants used nicotine patches
was comparable between participants who smoke FCCs
and non-FCCs (44.27, SD=22.42 compared to 42.67,
SD =21.24; p=0.763).

Discussion

To the best of our knowledge, this is the first study
assessing the preliminary impact of FCCs on smoking
cessation. Self-reported smoking abstinence at Month 3
was comparable between participants who smoke FCCs
and non-FCCs (41.7% compared to 42.0%, respectively).
However, biochemically verified abstinence at Month 3
was higher among participants who smoke FCCs com-
pared to participants who smoke non-FCCs (33.3% com-
pared to 18.8%, respectively), although the difference
was not statistically significant. Use of nicotine patches
— one of the most consistent predictors of smoking cessa-
tion [16, 17]— was comparable between participants who
smoke FCCs and non-FCCs.

In this study, 36% of participants smoked FCCs. This
prevalence is lower compared a prior report from a
national survey Mexico from 2018 to 2019 (43%).'® How-
ever, factors associated with use of FCCs across both
studies are consistent: (1) individuals who smoke FCCs
prefer FCCs with one capsule, and (2) smoking FCCs
is positively associated with younger ages and being a
woman. (18-19)

This study has important implications for future
research and, potentially, policy. First, study findings
could guide future directed prevention efforts. Specifi-
cally, efforts aimed at preventing the use of FCCs could
be directed to young adults and women. Second, while
no differences were found in self-reported smoking
abstinence, biochemically verified abstinence was higher
among participants who smoke FCCs compared to par-
ticipants who smoke non-FCCs. It is important to note
that this finding should be interpreted with caution given
the exploratory nature of the study, that the difference
was not statistically significant, and that the sample size
was moderate and limited to those who had met study
inclusion criteria. Nevertheless, the preliminary find-
ings of this study suggest the need for further research
on smoking abstinence among individuals who smoke
FCCs and non-FCCs, and the reasons for any differences.
To answer these questions most effectively, prospective
and adequately powered comparisons — stratified by age
and gender — must be made between individuals who
smoke FCCs and non-FCCs. Moreover, factors explain-
ing any differences in smoking abstinence (e.g., attitudes
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toward cessation, sensory effects) must be concurrently
evaluated.

This study has some limitations that should be con-
sidered when interpreting the findings. First, this sin-
gle-arm study was not designed to assess the impact of
FCCs on smoking cessation. Second, there is a possibility
that some participants who self-reported 7-day smoking
abstinence at Month 3 were still using nicotine patches,
which precluded biochemical verification of abstinence.
This concern is mitigated as the use of nicotine patches
was comparable between participants who smoke FCCs
and non-FCCs. Third, the study had a moderate sample
size and a relatively small number of participants using
FCCs (n=36). Lastly, given the relatively small number of
participants using FCCs and low variability, the study did
not assess the impact of number of capsules and favorite
flavor on smoking cessation.

Conclusion

In this exploratory study, just over one-third of partici-
pants used FCCs, with a preference for one capsule and
menthol/mint flavor. Younger age and being a woman
were associated with using FCCs. Self-reported smoking
abstinence at Month 3 was comparable between partici-
pants who smoke FCCs and non-FCCs (41.7% compared
to 42.0%, respectively). However, biochemically verified
abstinent at Month 3 was higher among participants who
smoke FCCs compared to participants who smoke non-
FCCs (33.3% compared to 18.8%, respectively), although
the difference was not statistically significant. Prospec-
tive and adequately powered comparisons must be made
between individuals who smoke FCCs and non-FCCs to
effectively assess differences in smoking abstinence, and
the reasons for these differences.
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