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Obijective: To examine the association between the use of menthol cigarettes and smoking cessation,
amount smoked, and time to first cigarette in the morning.

Background: The majority of African American smokers smoke mentholated cigarettes. Some
evidence suggests that African Americans may be more nicotine dependent than whites. One theory is
that menthol in cigaretftes is responsible for enhancing the dependence producing capacity of
cigarettes; however, few studies have prospectively examined the association between menthol use
and indicators of nicotine dependence.

Methods: Baseline smokers from the Community Intervention Trial for Smoking Cessation (COMMIT)
completed a telephone tobacco use survey in 1988 and were re-interviewed in 1993. Use of mentho-
lated cigarettes was assessed by self report at baseline. Indicators of dependence examined were six
month cessation in 1993, amount smoked among continuing smokers in 1993, and time fo first ciga-
rette in the morning in 1988. Multivariate regression techniques were used to assess the association of
baseline menthol use with these outcomes while controlling for other factors related to dependence.
Results: Overall, 24% of the sample smoked a mentholated brand in 1988. No consistent associations
were observed for menthol use and indicators of dependence in both overall and race specific analy-
ses. Factors significantly associated with increased menthol use were female sex, age 25-34 years,
African American and Asian race/ethnicity, greater education, greater than 60 minutes to the first
cigarette in the morning, two or more past quit attempts, and use of premium brand cigarettes. Cana-
dian respondents and those who smoked 15-24 cigarettes per day had lower rates of menthol use. Use
of mentholated cigarettes was not associated with quitting, amount smoked, or time to first cigarette in

1 February 2002 the morning.
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in mentholated cigarette smoking.

USA is attributable to cigarette smoking.' Smoking ces-

sation greatly reduces the risk of disease and premature
death.” Lung cancer rates in long term ex-smokers (> 10
years) are less than half of those found in current smokers.**
African Americans have higher rates of tobacco-related
cancers.’

The prevalence of tobacco use among African Americans
has decreased from 37.3% in 1978-80 to 24.3% in 1999.” ® Little
national data are available on the use of mentholated
cigarettes in adults. In 1986, 76% of adult African American
smokers smoked a mentholated brand compared to 23% of
whites, and 25% for other race/ethnicities.” In 2000, 15.1% of
smokers age 12 years and older reported smoking one of the
three most popular brands (Newport, Salem, and Kool) that
are only available in mentholated varieties.’®

African Americans tend to start smoking later in life
and smoke fewer cigarettes per day.” Despite these factors,
some studies suggest that African American smokers are gen-
crally more nicotine dependent than white smokers. Royce
and colleagues found that African Americans were more likely
to report smoking within the first 10 minutes of waking com-
pared to whites, after controlling for amount smoked and
other factors.” Higher concentrations of cotinine in African
American smokers have been reported by several groups.' ™ In
one study, use of mentholated cigarettes was found to signifi-
cantly contribute to higher cotinine concentrations, even after
controlling for race."

Menthol is the main component of peppermint oil, which is
obtained from the peppermint plant. Menthol can be applied
to cigarettes by adding it directly to the tobacco, adding it to

ﬁ n estimated one out of five deaths among adults in the

5910

Conclusion: Future work is needed to clarify the physiological and sociocultural mechanisms involved

the cigarette filter, or adding it to the cigarette packaging.
Menthol has been used as a decongestant and studies show
that subjects exposed to menthol report a cooling sensation
and the perception of increased nasal airflow, though objective
airflow measurements do not show any changes in airway
resistance.””"” Menthol has also been used to treat coughing
and as an expectorant to promote mucous clearance from the
respiratory tract.”” One possible mechanism of action is that
menthol selectively stimulates cold receptors to produce these
effects.” Mentholated cigarettes have been marketed as being
“not harsh” and “smooth”, which is consistent with the
known pharmacological effects of menthol."

The biologic mechanism by which menthol may cause
greater nicotine dependence is unclear. One theory is that the
menthol makes the smoke easier to inhale more deeply, which
facilitates greater nicotine transfer to the body; however,
empirical evidence provides weak support for this mechanism.
Some investigators have found that persons smoking mentho-
lated cigarettes puff less intensely, but have higher carbon
monoxide levels."” *” However, Ahijevych and colleagues found
carbon monoxide levels were boosted less among those smok-
ing mentholated cigarettes.” Others have found similar puff
volumes between menthol and non-menthol smokers.” *
Another theory is that menthol stimulates the production of
saliva, which raises the pH in the mouth and facilitates greater
nicotine absorption,” though this would result in inefficient
nicotine transfer and does not explain the carbon monoxide
boost. Shields and colleagues found that African Americans
with a longer number of variable tandem repeats in their
DRD4 dopamine receptor gene had greater signs of nicotine
dependence, while no similar effects were found for whites.”
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Thus, genetic variation in nicotinic or dopaminergic pathways
by race may also account for the observation that African
Americans have similar or greater indicators of nicotine
dependence despite smoking fewer cigarettes per day.

Another theory is that menthol selectively stimulates cold
receptors in the pulmonary tract, which causes reflexive
apnoea or breath holding."” ** Breath holding following a puff
on a cigarette would increase the transfer of nicotine and
other smoke constituents into the body by both increasing the
time cigarette smoke is in the lungs, as well as the pressure in
the lungs. The only study we are aware of to examine this pro-
posed mechanism was done by Jarvik and colleagues and
failed to find differences in the lung retention time in a sam-
ple of 19 menthol and non-menthol smokers."

Given that some, but not all, data suggest that African
Americans have greater nicotine dependence and that African
Americans are much more likely to smoke mentholated ciga-
rette brands, we believed a large scale study to assess the
association between menthol use and indicators of nicotine
dependence was needed.

METHODS

The COMMIT study

Details of the COMMIT (Community Intervention Trial for
Smoking Cessation) study have been published elsewhere.”
Briefly, COMMIT was a randomised community based
intervention trial for smoking cessation in 11 matched pairs of
communities—10 pairs in the USA and one pair in Canada.
Experimental sites received a multifaceted public health
intervention to increase cessation rates among smokers such
as working with physicians and worksites to increase
cessation programmes and services and using mass media to
educate the public about tobacco use, smoking cessation, and
available resources for smoking cessation.* Use of menthola-
ted cigarettes was neither encouraged nor discouraged in
COMMIT.

The COMMIT cohort was identified by a telephone survey
in 1988. Only current smokers aged 25-64 years were eligible.
The first stage of the survey identified a representative sample
of 5400 households within each community to gather
information on the age, sex, and smoking patterns of all adults
within selected households (response rate 84%). In the second
stage, a random sample of current smokers aged 25-64 years
was selected for an extended interview that included
questions about current and past smoking behaviours, brand
and type of cigarette usually smoked, interest in quitting
smoking, etc (response rate 92%).

Approximately 80% of the smokers initially identified in
1988 were selected to be re-interviewed in 1993 about their
tobacco use behaviours. Over the study period, 34% of the
baseline smokers were lost to follow up (29% unable to locate,
2% death, 3% other reasons).

Subjects included in this analysis were smokers between
25-64 years of age at baseline who reported whether their
current cigarette brand was mentholated or not in 1988, and
had a known smoking status in 1993. A total of 13 268 cohort
members met these criteria out of the 20 347 subjects who
originally participated in the COMMIT cohort in 1988.

The primary analysis was to assess whether those who
smoked menthol cigarettes at baseline had different rates of
future smoking cessation, time to first cigarette, and cigarettes
smoked per day. Use of mentholated cigarettes did not differ
between experimental and control communities; therefore, we
have aggregated the data across these two groups.

Outcome variables: indicators of nicotine dependence
The three self reported indicators of nicotine dependence
available in the COMMIT study were:

® successful cessation in 1993, measured by a “No” response
to the questions “Do you smoke now?” and “Have you
smoked any cigarettes in the last six months?”
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® amount smoked among continuing smokers in 1993,
measured as the weighted average of the number of
cigarettes smoked per weekday and weekend day

® time to first cigarette in the morning in 1988, measured by
responses to the question, “How soon after you wake up do
you have your first cigarette?”; categories used for this
analysis are < 10 minutes and 10+ minutes.

Predictor variable: use of mentholated cigarettes

Use of mentholated cigarettes in 1988 was obtained by self
reported responses to the question, “What type of cigarettes
are the brand that you smoke? Menthol or Plain”.

Control variables

Additional baseline variables used as control variables
included sex (male or female), age (25-34 years, 35-44 years,
45-54 years, 55-64 vyears), race/ethnicity (white, non-
Hispanic; black, non-Hispanic; Hispanic; other), education
(< 12 years, 12 vyears, 13-15 years, 16+ years), gross
household income (< $10 000/year, $10 000-$25 000/year,
$25 001-$40 000/year, > $40 000/year), cigarettes smoked per
day (< 5, 5-14, 15-24, 25-34, 35+), time to first cigarette in
the morning (< 10 minutes, 10-30 minutes, 30-60 minutes,
> 60 minutes), history of past serious quit attempts (O
attempts, 1 attempt, > 2+ attempts), age started smoking
(< 16 years, 16-19 years, > 19 years), desire to stop smoking
(none, a little, somewhat, a lot), frequency of alcohol
consumption (daily, 3—4 times/week, 1-2 times/week, 1-3
times/month, < 1 time/month), use a non-cigarette tobacco
product (yes or no), pricing tier of cigarette smoked
(premium, discount, generic), and the presence of another
smoker in the household (0 or 1+ smokers).

Analyses

Firstly, the characteristics of menthol users and the bivariate
association of menthol use with each outcome measure were
assessed using simple percentages. To control for the effect of
other factors related to menthol use and measures of
cessation, regression models were constructed modelling each
outcome as a function of each predictor controlling for the
control variables outlined above. Logistic models were created
to model cessation and time to first cigarette, and linear
regression models were used to estimate cigarettes smoked
per day. Two tailed 5% level of significance was used to assess
significance. Twwo way interactions between each control vari-
able and the primary predictor variable, use of menthol ciga-
rettes, were assessed to examine if quitting behaviour in those
who used menthol cigarettes differed for subpopulations of
smokers.

RESULTS

Table 1 presents data on the characteristics of mentholated
cigarette smokers. Overall, 24% of smokers reported they
smoked a mentholated brand (23% for whites and 57% for
African Americans). Three brands accounted for the majority
of menthol use in this cohort, with Salem being smoked by
27% of menthol smokers, followed by Kool (17%), and
Newport (14%). After controlling for covariates, the following
factors were associated with increasing menthol utilisation:
female sex compared to males; age 25-34 years compared to
those age 35-64; African American and Asian race/ethnicity
compared to whites; greater education; smoking < 5 ciga-
rettes per day; greater than 60 minutes to the first cigarette in
the morning compared to < 10 minutes to the first cigarette;
two or more past quit attempts compared with no prior
attempts to quit; and use of premium brand cigarettes
compared to discount/generic cigarettes. Canadian respond-
ents had lower rates of menthol use compared to white US
respondents.
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Table 1  Characteristics of menthol users in 1988 (n = 13268)
OR for
Percentage menthol
Characteristic n smoke menthol use* 95% ClI
Sex
Male 6523 19.2 1.00 Reference
Female 6745 28.7 1.72 1.57 to 1.89
Age
25-34 years 4212 27.8 1.00 Reference
35-44 years 4200 234 0.76 0.68 10 0.84
45-54 years 2785 21.8 0.69 0.61100.78
55-64 years 2071 20.7 0.66 0.57 t0 0.76
Race/ethnicity
White, non-Hispanic 10004 22.5 1.00 Reference
Black, non-Hispanic 878 56.7 4.66 4.00 to 5.44
Asian 137 38.7 2.08 1.44 0 3.00
American Indian 115 18.3 0.78 0.47 to 1.29
Other 42 23.8 1.11 0.54 t0 2.29
Canadian 1382 13.3 0.60 0.5010 0.72
Hispanic 693 24.5 1.10 09110 1.34
Education
<12 years 2480 19.4 1.00 Reference
12 years 3206 22.5 1.16 1.00 to 1.33
13-15 years 5317 26.0 1.34 1.18 to0 1.53
=16 years 2239 26.7 1.43 1.23 10 1.67
Amount smoked in 1988
<5 cigs/day 682 327 1.00 Reference
6-14 cigs/day 2322 29.8 0.89 0.72 10 1.09
15-24 cigs/day 4736 23.2 0.79 0.64 10 0.98
25+ cigs/day 5516 21.3 0.85 0.68 to 1.06
Time until first cigarette
<10 minutes 4285 22.1 1. Reference
10-30 minutes 3923 23.1 1.10 0.98t0 1.23
31-60 minutes 2405 24.0 1.09 0.96 10 1.25
>60 minutes 2607 28.7 1.16 1.00 to 1.35
Past attempts to quit
0 attempts 8137 23.3 1.00 Reference
1 attempt 2408 23.4 1.00 0.8910 1.13
2+ attempts 2688 27.0 1.16 1.03 to 1.30
Age started smoking
<15 years 3177 23.2 1.00 Reference
16-19 years 6533 23.7 0.92 0.82 10 1.02
=20 years 3558 25.5 0.89 0.78 to 1.01
Desire to quit
Not at all 2172 23.0 1.00 Reference
A little 2086 23.4 0.97 0.83101.13
Somewhat 4094 24.9 1.02 0.891t0 1.17
A lot 4827 24.2 0.92 0.80to 1.06
Frequency of alcohol use
Daily 1553 20.8 1.00 Reference
3-4 times/week 1274 22.9 1.03 0.8510 1.24
1-2 times/week 3040 241 1.03 0.88 10 1.21
1-3 times/month 2270 24.7 1.00 0.84t01.18
<1/month or never 5037 25.1 1.07 0.92 10 1.24
Use non<ig product in 1988
No 12867 24.3 1.00 Reference
Yes 397 17.4 0.76 0.57 t0 1.02
Premium brand in 1988
Premium 12040 25.1 1.00 Reference
Discount/generic 774 31.3 0.49 0.39 10 0.61
Other smokers in the house
No other smokers 7124 24.4 1.00 Reference
1+ other smokers 6144 23.6 1.00 0.91to 1.09
*Odds ratio from logistic regression model adjusting for all other factors listed in the table.
Cl, confidence interval; OR, odds ratio.

Between 1988 and 1993, 24% of the baseline smokers had
successfully stopped smoking by 1993. In 1988, 32% of smok-
ers reported smoking within 10 minutes of waking, and the
average number of cigarettes smoked per day was 23.2.
Among those who continued to smoke in 1993, the average
number of cigarettes smoked per day decreased to 21.1 (data
not shown).

Figure 1 presents the relative risks for menthol use in 1988
on quitting in 1993 for the entire sample as well as stratified
by selected race/ethnicity categories. For the entire sample, the
estimated relative risk was 1.00 (95% confidence interval (CI)

(0.90 to 1.11), and none of the race/ethnicity specific analyses
revealed any significant associations.

The analysis of menthol use in 1988 and time to first ciga-
rette in 1988 is presented in fig 2. Overall, menthol users were
slightly less likely to report smoking within 10 minutes after
waking (relative risk (RR) 0.90, 95% CI 0.81 to 0.99).
Race/ethnicity specific analyses show similar effect sizes,
though no estimates achieve significance in these reduced
sample size models.

No associations were observed between menthol use in
1988 and amount smoked among continuing smokers in 1993
(fig 3).
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Figure 1 Relative risks for menthol use (1988) on quitting (1993)

by race from the COMMIT cohort (n = 13268). Analyses control for
sex, age, race/ethnicity (in Overall model only), education,
cigarettes smoked per day, time fo first cigarette in the morning,
history of past serious quit attempts, age started smoking, desire to
stop smoking, frequency of alcohol consumption, use a non<igarette
tobacco product, pricing tier of cigarette smoked, and the presence
of another smoker in the household.
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Figure 2 Odds ratios for menthol use (1988) on time to first
cigarette in the morning (1988) by race from the COMMIT cohort (n
= 13268). Analyses control for sex, age, race/ethnicity (in Overall
model only), education, cigarettes smoked per day, history of past
serious quit attempts, age started smoking, desire to stop smoking,
frequency of alcohol consumption, use a non-cigarette tobacco
product, pricing tier of cigarette smoked, and the presence of
another smoker in the household.
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Figure 3 Estimated change in the number of cigarettes smoked per
day (1993) associated with menthol use (1988) among continuing
smokers by race from the COMMIT cohort (n = 13268). Analyses
control for sex, age, race/ethnicity (in Overall model only),
education, cigarettes smoked per day, time to first cigarette in the
morning, history of past serious quit attempts, age started smoking,
desire to stop smoking, frequency of alcohol consumption, use a
non-cigarette tobacco product, pricing tier of cigarette smoked, and
the presence of another smoker in the household.

We also examined any potential interactive effects between
menthol use and other variables on each outcome (data not
shown). When cessation was the outcome, we found
significant interactions between menthol use and indicators
of dependence (amount smoked, time to first cigarette, and
age started smoking). In each instance, menthol users who
had greater levels of dependence had lower quit rates than
menthol users who had lower levels of dependence. No
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significant interactions were observed when the other two
outcomes were considered (time to first cigarette and amount
smoked).

DISCUSSION

Despite the biologic mechanism that suggests that menthol
may facilitate greater nicotine transfer to the smoker, these
data indicate that mentholated cigarette smokers do not
exhibit greater signs of nicotine dependence as measured by
the likelihood of future cessation, time to first cigarette in the
morning, or number of cigarettes smoked per day.

Multiple past quit attempts is significantly associated with
menthol use, even after controlling for other factors. It is pos-
sible that some smokers who have tried to quit but failed sub-
sequently switch to mentholated cigarettes as a perceived
harm reduction technique. Future work should prospectively
examine change in smoker behaviour and biologic measures
following switching from plain to mentholated cigarettes.

Smoker compensation is a possible explanation that could
reconcile the seemingly contradictory findings between the
biologic mechanism and the data presented in this paper.
Smokers of low yield products tend to compensate their
smoking behaviour by inhaling more deeply or covering filter
vent holes so that the total body burden of the chemicals in
tobacco smoke remain unchanged.”” Mentholated cigarette
smokers may similarly compensate to achieve a desired
concentration of nicotine in the body. If this compensation
does occur, then it is not surprising that indicators of nicotine
dependence are similar between menthol and non-menthol
cigarette smokers since nicotine concentrations would be
similar in both groups. This may also partially explain the
finding that African Americans smoke fewer cigarettes, but
have higher cotinine concentrations and comparable or lower
cessation rates compared to whites."

Another possible explanation is that the effect of menthol
on measures of dependence is relatively weak. Menthol is just
one of hundreds of additives to cigarettes, and the measures of
dependence used in this study are not as precise as possible. It
is reasonable to speculate that an examination of just one
additive in isolation of other additives will be unlikely to result
in large effects.

Effects of menthol could also possibly exist only in
subgroups of smokers, though our analysis did not reveal any
consistent significant evidence to support this claim. Given
the lack of a biologic mechanism to suggest interactive effects
and the inconsistent findings, the single significant finding we
observed may have been an artefact. Further study designed
to test this specific hypothesis is needed to address this issue.

The major limitation of this study is that more data are
needed to test specifically the hypothesis that menthol
enhances the transfer of nicotine to the body. The COMMIT
study, which was not designed to test this hypothesis, has sev-
eral limitations relevant to our study. Smoking status was self
reported and not biochemically verified, and the measures we
used to ascertain nicotine dependence (cigarettes smoked per
day and time to first cigarette) are only two components of
common indices used to assess nicotine dependence. Studies
need to be done that include biologic measurements as well as
better measures of nicotine dependence.

Another potential limitation is that menthol use is self
reported. Smokers also provided Universal Product Codes that
were linked with Federal Trade Commission (FTC) product
characteristics, including whether products are mentholated.
Agreement between self report and FTC coding was 98%.
Since product code information was unavailable for many
respondents, we used the self reported measure. Given the
high agreement between self report and FTC coding, we
believe this bias to be limited. We are also limited in that men-
thol status is only assessed at baseline and no information is
available on the duration of menthol use. A previous study
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What this paper adds

Biologic evidence suggests that menthol may enhance the
transfer of nicotine and other smoke constituents into the
pulmonary system, thereby potentially increasing the
dependence producing liability of mentholated cigarettes.
A large, prospective study examining the association of
mentholated cigarettes and indicators of nicotine depend-
ence does not exist.

This study examined data from 13 268 North American
smokers followed for five years. No clear associations
were observed between menthol cigarette use and indica-
tors of nicotine dependence, even after controlling for
race/ethnicity and other demographics. Future research in
this area needs to be conducted to reconcile differences
between the proposed biologic mechanism and these
empirical findings.

using COMMIT data revealed that overall brand switching is
relatively low (10% per year)” and only 17% of baseline
menthol smokers had switched to a non-mentholated brand
by 1993. These data suggest that baseline menthol smokers in
this study may have many years of mentholated cigarette
exposure.

In summary, some biologic evidence suggests that menthol
may facilitate greater nicotine transfer to the pulmonary sys-
tem. Despite this mechanism, no clear associations were found
between menthol use and three self reported indicators of
nicotine dependence in this large, prospective study with data
on a variety of measures associated with cessation. Smoker
compensation may reconcile the biologic mechanism and the
lack of empirical findings, or the failure to find an association
may be caused by insensitive exposure and dependence meas-
ures or other genetic or biologic factors. Future biologic stud-
ies with more sensitive measures of nicotine dependence
should be performed to test this hypothesis.
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