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Abstract

Introduction: Previous qualitative reviews have summarized evidence of an association between
menthol cigarette use and likelihood of smoking cessation.The objective of this meta-analysis was
to provide a quantitative summary of effect sizes, their variability, and factors related to the vari-
ability in effect size for the association between menthol use and likelihood of smoking cessation.
Methods: We systematically searched Medline, PsycINFO, and Embase for prospective and
cross-sectional studies of the association between menthol use and smoking cessation. We ana-
lyzed data with random effects meta-analyses and meta-regression.

Results: Our review identified 22 reports from 19 studies of the association between menthol use
and cessation. All identified study samples included only US smokers, with one exception that in-
cluded both Canadian and US smokers. Our overall model did not demonstrate a significant asso-
ciation between menthol use and cessation; however, menthol users were significantly less likely
to quit among blacks/African American smokers (odds ratio = 0.88).

Conclusions: Among blacks/African Americans predominantly in the US menthol users have ap-
proximately 12% lower odds of smoking cessation compared to non-menthol users. This differ-
ence is likely the result of the tobacco industry’s ongoing marketing influence on the black/African
American Community, suggesting that a menthol ban may have a unique public health benefit for
black/African American smokers by encouraging quitting behavior.

Implications: This study adds a quantitative summary of the association between menthol cigar-
ette use and smoking cessation in the United States. Findings of an association with lower like-
lihood of cessation among black/African American smokers, likely resulting from the tobacco
industry’s marketing influence, support the ban of menthol flavoring as part of a comprehensive
tobacco control effort to increase cessation among black/African American smokers.

Introduction most common form of tobacco use, and there have been major gains

Tobacco is the leading cause of preventable disease in the United
States and accounts for more than 480 000 premature deaths and
$289 billion in health care expenditures.! Cigarette smoking is the
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in decreasing the prevalence of smoking in the past 30 years. The
proportion of US adults who smoke has decreased from 20.9%
in 2005 to 14% in 2017.2° Smoking rates are higher among men
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(15.8%) compared to women (12.2%) and among those identifying
as non-Hispanic white (15.2%) and non-Hispanic black/African
American (14.9%), compared to Hispanic/Latinx (9.9%), and non-
Hispanic Asian (7.1%).°

Among all current US adult cigarette smokers, nearly 7 of every
10, or 68.8%, reported in 2010 that they wanted to quit and 52.4%
had made a failed quit attempt in the previous year.’ In 2015, 68%
of smokers were interested in quitting and 55.4% had made a quit
attempt, whereas only 7.4% of past 2-year smokers had quit during
the past year.® There was little difference between women and men
in these statistics. By race/ethnicity, interest in quitting in 2015
was comparable between non-Hispanic white smokers (67.5%),
non-Hispanic black/African American smokers (72.8%), Hispanic/
Latinx smokers (67.4%), and non-Hispanic Asian smokers (69.6%).
Differences in past-year quit attempts were more marked; for ex-
ample, 69.4% of non-Hispanic Asian smokers and 63.4% of black/
African American smokers reported a past-year quit attempt, com-
pared to 56.2% of Hispanic/Latinx smokers and 53.3% of non-
Hispanic white smokers. Despite being the most likely to make a
quit attempt, black/African American smokers were the least likely
to have recently quit smoking (4.9%) compared to non-Hispanic
white (7.1%), Hispanic/Latinx (8.2%), and non-Hispanic Asian
(17.3%) smokers.

Menthol cigarette smoking is highly prevalent in the United
States, with approximately 39% of all smokers using mentholated
cigarettes in 2012-2014, an increase from 35% in 2008-2010.
More women smoke menthol than men, and youth (12-17 years
old) and younger adults (18-25 years old) are more likely than
older populations to smoke menthol.® Considering race/ethnicity,
among past 30-day smokers, 84.6% of non-Hispanic black/African
Americans, 46.9% of Hispanic/Latinx, and 28.9% of non-Hispanic
whites smoked menthol cigarettes most often during the past 30 days
in 2012-2014.°

In recent years, scientists and policy makers have considered the
potential role of mentholated cigarettes in smoking cessation. There
are various potential explanations for why menthol might be related
to smoking cessation. One hypothesis is that the cooling sensation
of the menthol might decrease or mask the harshness of the smoke
on the tongue and throat thus allowing for a greater inhalation of
nicotine, leading to greater levels of nicotine dependence.!® In mice,
nicotine plus menthol relative to nicotine alone results in a greater
number of nicotinic acetylcholine receptors and greater dopamin-
ergic activation in the ventral tegmental area, both potentially
leading to greater reinforcement from nicotine and greater reward-
related behavior (eg, Henderson et al.!!; see Wickham!? for a review).
In humans, greater upregulation of nicotinic acetylcholine receptors
occurs in smokers relative to nonsmokers, and this effect is enhanced
by menthol, possibly contributing to greater reward from nicotine.'?
This finding extends previous work demonstrating greater nicotine
exposure in menthol compared to non-menthol smokers,'* providing
a plausible mechanism for greater dependence and difficulty quitting
smoking.

A number of studies have examined the association between
menthol cigarettes and smoking cessation in the United States,
but results have been inconsistent. Some studies show that men-

15-17 whereas others

thol smokers are less likely to quit smoking,
find no difference.'®' Variability in study samples and methods
may account for this heterogeneity. Studies have captured samples
varying in sociodemographic characteristics, including racial/ethnic

and gender identity.?>>* Samples were recruited from a variety of

settings including the general population®* specific regions,!®2¢
prisons,”* and clinical samples.?»** Study designs have been both
cross-sectional® and prospective,?” have used varying assessments of
smoking cessation,?*? and have accounted for a varying range of
control variables.?%3

Four recent reviews have summarized findings across the hetero-
geneous literature on menthol and smoking cessation in the United
States.>'3* All four reviews concluded that despite mixed evidence,
it is likely that menthol cigarette use is associated with lower like-
lihood of smoking cessation, particularly among racial/ethnic
minority smokers. These recent reviews were qualitative and con-
sequently did not provide evidence of whether associations between
menthol smoking and cessation were statistically significant when
summed across the literature. Furthermore, the reviews lacked infor-
mation on the strength of such an association, quantification of vari-
ability in study findings, and study-level factors that may contribute
to this variability. Food and Drug Administration policy consider-
ations are ongoing; therefore, information provided by a quanti-
tative review may be valuable in both informing policy discussion
and highlighting avenues for clarifying menthol’s contribution to the
public health issue of cigarette smoking.

This review aimed to summarize the various findings from the lit-
erature on the potential effect of menthol cigarettes on smoking ces-
sation using meta-analysis. The analysis focuses on the United States
because samples from published studies on the topic are predomin-
antly located in the United States. Considering the higher prevalence
of menthol cigarettes in minority populations and females,' this
project will also investigate differences in the association between
menthol use and cessation by race/ethnicity and gender. The find-
ings of this review will allow for the design of more informed public
health campaigns and treatments regarding smoking cessation.

Methods

Search Procedures, Inclusion Criteria, and Data
Extraction

We searched Medline, Embase, and PsycINFO most recently in
February 2019. Our search terms were: Menthol AND (smok* OR
cigarette®) AND (quit* OR cessation OR abstinen*). Our inclusion
criteria were as follows: (1) cross-sectional or prospective study de-
sign; (2) reported an odds ratio (OR) for the association between
menthol use and smoking cessation, or provided enough informa-
tion to calculate an odds ratio; and (3) measured smoking cessation
with either self-report or biochemical verification. We extracted data
for the following variables: study authors and year, sample loca-
tion, analytic sample size, recruitment methods, intervention details,
measurement of menthol use and smoking cessation, adjustment
variables, and results.

Quality Review

We conducted a quality review of included studies using the previ-
ously validated Newcastle—~Ottawa scale for cohort studies, as well
as an adapted Newcastle—-Ottawa scale for cross-sectional studies.*
The Newcastle-Ottawa scale assesses risk of bias from selection, in-
formation, and confounding, with points given for low risk. Points
for cohort studies can range from 1 to 9, with 1-3 representing low
quality, 4-6 representing moderate quality, and 7-9 representing
high quality. Scores on the version adapted for cross-sectional studies
ranged from 1 to 6 based on the applicable cohort categories. This
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schema accounts for the generally lower quality of evidence from
cross-sectional studies compared to cohort studies, with the max-
imum score being of moderate quality. It is noteworthy that our as-
sessment in quality is with specific regard to the association between
menthol use and cessation. For example, a clinical trial may be high
quality, but as a prospective study of the association between men-
thol use and cessation may be moderate or low quality, depending on
biases specific to the secondary use of the data.

Meta-Analyses

We conducted meta-analyses using the Metafor package in R stat-
istical software.’* We used random-effects models, weighting by in-
verse variance. When applicable, analyses accounted for clustering
within study. Our effect size estimate was the natural log of the
odds ratio for the association between menthol use and smoking
cessation. When prospective outcomes were reported from multiple
timepoints for a given study, we included the longest time of abstin-
ence available. When multiple definitions of cessation were available
from cross-sectional studies, we chose the outcome that limited re-
call bias to the greatest extent.

When conducting our main meta-analytic model across all in-
cluded studies, we entered study-level estimates for racial/ethnic sub-
groups when available, rather than results combined across racial/
ethnic subgroups. We analyzed the data in this way to maximize the
information and variability of data in our model.

Sensitivity Analyses and Meta-Regression

We conducted sensitivity analyses, limiting studies based on the fol-
lowing additional inclusion criteria: (1) moderate or high quality,
(2) prospective studies only, (3) published between 2008 and 2018,
and (4) studies of those making a quit attempt (eliminating one
prospective study that did not select for those making a quit at-
tempt).'* We also conducted an additional analysis with imputed
values for three investigations. Blot et al.,' D’Silva et al.,>* and
Fu et al." each tested for racial/ethnic differences in the associ-
ation between menthol smoking and cessation, and as a result of
finding nonsignificant differences excluded racial/ethnic-specific
estimates. Consequently, we were not able to include these inves-
tigations in subgroup analyses. In the combined sample, all three
found nonsignificant associations between menthol smoking and
cessation. Therefore, to reduce the potential influence of this ob-
servable publication bias on the subgroup analysis estimates, we
imputed racial/ethnic-specific estimates by using the combined esti-
mate and adjusting variance estimates by the proportion of sample
accounted for by each subgroup.

We conducted meta-regression to examine factors that might
relate to variability in effect size for the association between men-
thol smoking and cessation. When conducting meta-regression, we
included imputed estimates for racial/ethnic subgroups to limit the
influence of reporting bias. We examined the following five variables
individually, and then collectively: race/ethnicity (combined only
vs. black/African American vs. white vs. Hispanic/Latinx), quality,
length of follow-up (cross-sectional vs. < 6 months vs. 6-12 months
vs. >12 months), statistical adjustment for cigarettes per day, and
statistical adjustment for time to first cigarette. Studies controlling
for composite indicators that include both cigarettes per day and
time to first cigarette (Fagerstrom Test for Nicotine Dependence’”
and Heaviness of Smoking Index*®) were coded as not controlling for
the individual variables, because of evidence that menthol smokers

typically smoke fewer cigarettes per day, but may have an earlier
time to first cigarette.*?

Results

Search Results

Search results presented here are based on our updated search conducted
in February 2019. See Figure 1 for a PRISMA flow chart of search re-
sults.” In summary, our database search identified 420 abstracts, and
we identified one additional study through a previous qualitative re-
view. After removing 219 duplicates, we reviewed 273 abstracts for
inclusion. We identified 41 abstracts for additional full-manuscript re-
view. Of these, 22 met all study inclusion criteria.®!5-3%4-# In three in-
stances, two published articles analyzed data from the same underlying
study; therefore, our meta-analysis included information from 19 data
sources representing 147 584 cigarette smokers. Although we did not
intentionally exclude non-US studies, all identified studies except for
one were conducted exclusively in the United States, and the one ex-
ception included smokers from both the United States and Canada.?

Excluded Studies

Here, we qualitatively summarize four relevant studies that were not
included in our quantitative synthesis. Levy et al.,* Keeler et al.,*
and Delnevo et al.® used the same or overlapping sources of data:
the US 2003, 2006-2007, and 2010-2011 Tobacco Use Supplement
to the Current Population Survey (TUS-CPS). We included results
from Delnevo et al.® because their sample restriction of recent quit
attempters was more consistent with other included studies and our
research question, whereas Levy et al.¥ and Keeler et al.* did not
restrict their sample to attempters.

Levy et al. concluded that in their overall sample, those smoking
menthol cigarettes were slightly less likely to quit smoking (OR = 0.97),
consistent with Delnevo et al. Keeler et al. found that menthol use was
not significantly associated with smoking cessation among any of the ra-
cial/ethnic groups examined: non-Hispanic white, non-Hispanic black/
African American, non-Hispanic Asian, and Hispanic. This finding is in
contrast to Delnevo et al.® who also analyzed the 2006/2007 TUS-CPS
data, but found that among black/African American smokers menthol
smokers were less likely to quit than non-menthol. One possible ex-
planation for this difference in conclusion is the difference in sample se-
lection—Delnevo et al. only included those who made a quit attempt in
their sample, whereas Keeler et al. did not restrict their sample to those
having made a quit attempt. Both Keeler and Levy found black/African
American menthol smokers were more likely to attempt quitting com-
pared to non-menthol smokers, suggesting lower likelihood of suc-
cessful cessation among black/African Americans who smoke menthol
and who are trying to quit.

We excluded an investigation reported by Lewis et al.*” The study
reported hazard ratios for time to quitting rather than odds ratios
and therefore did not meet our inclusion criterion. The authors re-
ported that the hazard ratio association with quitting smoking
among menthol smokers versus non-menthol smokers was 0.79
(95% confidence interval [CI] = 0.64 to 0.99), suggesting that men-
thol smokers had a lower rate of smoking cessation; that is, menthol
smokers were less likely to quit.

Muench et al.* examined predictors of relapse using a 48-hour
smoking cessation laboratory paradigm and therefore did not meet
study inclusion criterion. Their investigation found menthol preference
was associated with greater lapse during the 48-hour study period.
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Figure 1. Flow chart of study inclusion.

Study Characteristics

A summary of data extracted from the selected 22 articles representing
19 studies, as well as our quality review, is provided in Supplementary
Table 1. Of the nineteen studies included in the review, four used
cross-sectional study designs and fifteen used prospective study de-
signs. Of the fifteen prospective study designs, two were epidemio-
logical cohorts, five were cohorts recruited through cessation clinics
or quitlines and followed from the time of a quit attempt, and eight
were secondary analyses of randomized trial data. Measurement of
menthol use varied; however, studies generally relied on a binary (yes
vs. no) self-report of whether menthol cigarettes were preferred by the
cigarette smokers. Measurement of smoking cessation varied exten-
sively as well. Cross-sectional and prospective epidemiological studies
relied on self-report, whereas clinical trials typically used biochemical
verification. All studies except for one'® examined smoking cessation
among those making or having recently made quit attempts. Among
prospective studies, length of follow-up varied extensively both within
and between studies. Clinical trials included follow-up times as little
as 1 month, whereas epidemiological studies included follow-up times

(n=2)

up to 15 years. Statistical control variables also varied widely, ranging
from no controls to sociodemographic variables, to sociodemographic
variables and extensive inclusion of tobacco use-related variables.

Study Quality

We provide detailed quality review results, including justification for
scores, in Supplementary Table 1. Original data collection results
using the Newcastle-Ottawa* scale are available from the corres-
ponding author on request. Our quality review identified ten studies
of high-quality, six studies of moderate-quality, and three studies of
low-quality evidence. The most commonly identified sources of bias
were nonrepresentative samples and self-report of the exposure. Self-
reported smoking cessation and lack of detail related to attrition
were also common sources of bias.

Meta-Analyses
Results from the model combining all study results are depicted in a
forest plot in Figure 2. The meta-analytic combined effect size was
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Author, Year, and Racial/Ethnic Group

Odds Ratio [95% CI]

Blot et al. (2010) ,C 1.02[0.89, 1.17]
Cropsey et al. (2009) ,AA [ : | 1.64[0.35, 7.68]
Cropsey et al. (2009) ,\W ! : i 1.37[0.39, 4.81]
Delnevo et al. (2011) ,AA i 0.70[0.53, 0.92]
Delnevo et al. (2011) W |--| 0.98 [0.86, 1.12]
Delnevo et al. (2011) ,H = 0.67[0.52, 0.86]
D'Silva et al. (2012) ,C L — 1.29[0.77, 2.16]
Faseru et al. (2013) & Okuyemi et al. (2007) ,AA I—-—| 0.54 [0.30, 0.97]
Foulds et al. (2006) ,C —— 0.75[0.54, 1.04]
Fu et al. (2008) ,C I—-—| 1.31[0.95, 1.81]
Gandhi et al. (2009) ,AA — 0.48 [0.25, 0.92]
Gandhi et al. (2009) ,\W - 1.00 [0.80, 1.25]
Gandhi et al. (2009) ,H I { 0.64 [0.20, 2.05]
Gunderson et al. (2009) and Stahre et al. (2010) ,AA |—-—-| 0.78[0.56, 1.09]
Gunderson et al. (2009) and Stahre et al. (2010) ,W |—-—| 1.17[1.00, 1.37]
Harris et al. (2004) & Okuyemi et al. (2003) ,AA |—-—| 0.50 [0.25, 1.00]
Hyland et al. (2002) ,AA —— 1.04 [0.73, 1.48]
Hyland et al. (2002) ,W b 0.94 [0.83, 1.06]
Hyland et al. (2002) ,H —— 1.22[0.80, 1.86]
Jaoetal. (2017) ,C (R 1.15[0.72, 1.84]
Murray et al. (2007) ,C e 0.91[0.77, 1.08]
Muscat et al. (2002) ,AA ——t 1.10[0.80, 1.51]
Muscat et al. (2002) ,\W - 1.10[1.00, 1.21]
Pletcher et al. (2006) ,C — 0.98 [0.69, 1.39]
Reitzel et al. (2011) ,AA | - 0.33[0.09, 1.21]
Reitzel et al. (2011) ,W < : 0.19[0.04, 0.90]
Reitzel et al. (2011) ,H _— 1.58 [0.59, 4.23]
Rojewski et al. (2014) ,C I—-—| 0.40[0.17, 0.94]
Smith et al. (2014) ,C — 0.80[0.66, 0.97]
Steinberg et al. (2011) ,C |—-—| 1.00 [0.66, 1.52]
RE Model ¢ 0.95 [0.89, 1.03]
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T f T T 1
1.00 2.00 4.00 8.00
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Figure 2. Forest plot for the association between menthol cigarette use and smoking cessation. AA = black/African American, W = white, H = Hispanic/Latinx,

C = combined.

OR =0.95 (95% CI = 0.89 to 1.03; p = .21). Heterogeneity analyses
with 29 degrees of freedom estimated a Q-statistic of 66.74 (p < .001)
and an I? of 56.55, indicating that 56.55% of variability in effect sizes
was because of explainable heterogeneity, rather than random vari-
ation. A funnel plot of standard errors by log odds ratios is depicted in
Figure 3. The funnel plot suggests minimal publication bias.

Sensitivity Analyses

We first limited the sample to studies with a quality rating of moderate
to high, with minimal change in estimates: OR = 0.95 (95% CI = 0.87 to
1.04;p = 26); O, = 45.46 (p < .001), I’ = 49.41%. We then limited the
sample to prospective studies only, and the odds ratio for the combined
sample became statistically significant: OR = 0.92 (95% CI = 0.86 to
0.99; p =.02); Q,, = 33.65 (p <.001), > = 37.59%. Limiting the sample

to studies published within 10 years of 2018 had little effect on the
results: OR = 0.97 (95% CI = 0.88 to 1.07; p = .53); Q,, = 47.49 (p
<.001), > = 60%. Removing one prospective study that did not select
for quit attempters also had little effect on the results: OR = 0.95 (95%
CI = 0.87 to 1.02); Q,, = 66.29 (p < .001), P = 57.8%. Finally, we
added imputed values for racial/ethnic subgroups for studies that re-
ported a nonsignificant interaction between menthol use and race/ethni-
city. Results were highly similar to the original model: OR = 0.95 (95%
CI=0.89 10 1.03); O, = 66.43 (p < .001), P = 51.83%.

Meta-Regression

Race/Ethnicity

There was evidence of significant heterogeneity between
cial/ethnic groups (Q, = 13.66; p < .01). Figure 4 presents this

ra-
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heterogeneity. The association between menthol use and smoking
cessation was statistically significant among black/African American
smokers, and among studies that did not provide estimates for ra-
cial/ethnic subgroups. Among black/African American smokers,
menthol smokers had 12% lower odds of successfully quitting
smoking compared to non-menthol smokers (p = .04). Among
studies that did not report results for racial/ethnic subgroups, men-
thol smokers had 14 % lower odds of successfully quitting smoking
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Figure 3. Funnel plot for included effect sizes.

Raciallethnic group

compared to non-menthol smokers (p = .03). There was a similar
effect size for Hispanic/Latinx smokers (OR = 0.85); however,
the difference was not statistically significant. The odds ratio for
white smokers (OR = 1.04) was not significant. Racial/ethnic dif-
ferences had an adjusted R? of 0.47, indicating that racial/ethnic
category accounted for approximately 47% of explainable effect
size heterogeneity.

Study Quality, Follow-up Length, Control Variables

The omnibus tests for group differences were nonsignificant for
study quality (Q, = 4.75; p = .19), follow-up length (Q, = 6.36;
p = .17), statistical control for cigarettes per day (Q, = 4.05,
p =.13), and statistical control for time to first cigarette (Q, = 1.68,
p=.43).

Gender Differences

Given the greater prevalence of menthol use among women com-
pared to men, we intended to conduct analyses separately by gender.
Our data extraction revealed insufficient numbers of studies with
gender-specific results to conduct the analyses. Here, we report
a qualitative review of these few studies. In a clinical trial for fe-
male prisoners, Cropsey et al.?* found that the association between
menthol smoking and cessation at 12 months was nonsignificant
among both black/African American and white women. Murray
et al.”” studied smoking cessation among those with early evidence
of obstructive lung impairment and found the association between
menthol use and cessation was nonsignificant for both women and
men. In an investigation of continued cessation following pregnancy,
Reitzel et al.?” found that among white women menthol use was
associated with lower odds of quitting, while among black/African
American women and Hispanic/Latinx women the associations
were nonsignificant. However, the large effect size for black/African
American women (OR = 0.33) suggests the study was underpowered
for racial/ethnic subgroup analyses.

0Odds Ratio [95% CI]

Black/African American 0.88[0.78, 1.00]
Combined |—-—| 0.87 (0.7, 0.98]
Hispanic/Latinx |—l—| 0.85 [0.68, 1.06]
White |—.—-—| 1.04[0.96, 1.13]
[ 1
0.50 2.00

Odds Ratio

Figure 4. Racial/ethnic-specific associations between menthol cigarette use and smoking cessation. The overall difference among groups was statistically

significant (p <.01).
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Discussion

This meta-analytic review examined quantitative evidence for the
association between menthol smoking and smoking cessation in the
United States across published studies. When we combined all evi-
dence, the association between menthol smoking and smoking cessa-
tion in the United States was nonsignificant. Despite a considerable
number of differences between studies in both sample and methodo-
logical characteristics, as well as a relatively small number of total
studies (k = 19), the confidence interval around the overall odds ratio
of 0.95 was relatively narrow (0.89 to 1.03), suggesting the effect
size estimate is an accurate representation of the underlying popu-
lation of studies from which these results were drawn. The large
number of cigarette smokers included across studies, approaching
150 000 likely contributed to relatively narrow confidence intervals.
Across studies, approximately half of the variance in the asso-
ciation between smoking menthol cigarettes and smoking cessation
was found to be non-random (ie, explainable) heterogeneity. Race/
ethnicity accounted for approximately 47% of this explainable het-
erogeneity. Among black/African American smokers menthol cigar-
ette use was associated with 12% lower odds of smoking cessation,
whereas among white smokers there was no association. Among
Hispanic/Latinx smokers the effect size was similar to black/African
American smokers but was nonsignificant, suggesting there may not
have been enough studies to detect a meaningful association. These
findings support conclusions from prior qualitative reviews. For ex-
ample, the Food and Drug Administration’s 2013 report on menthol
cigarettes concluded there is likely an association whereby menthol
smokers are less likely to quit, and that this is particularly true for
black/African American smokers.** A recent review and original ana-
lysis by Kulak et al.*’ provided evidence that black/African American
smokers are less likely to successfully quit smoking than white
smokers. Menthol use may play an important role in this difference,
given that approximately 74%-88% of black/African American
adult smokers in the United States smoke menthol cigarettes.”

Understanding and Addressing Menthol Use and Smoking
Cessation Among Black/African American Smokers

The oppressive forces that have created the social construct of race’!
manifest in a number of biological and behavioral factors that affect
disease processes and that create health-related disparities between
individuals grouped into racial/ethnic categories.”* Those self-
categorizing as white, black/African American, or Hispanic/Latinx
in the studies incorporated in this meta-analysis represent an incred-
ibly diverse group of individuals that cannot be validly grouped with
a single label; nonetheless, “white,” “Black/African American,” and
“Hispanic/Latinx” are constructs that operate collectively through
historical and current cultural, societal, and systemic forces; there-
fore, they may produce collective associations and differences such
as those found in our meta-analysis.

From this perspective, understanding racial/ethnic differences
in the association between menthol use and smoking cessation re-
quires an understanding of how social forces influence menthol use
among black/African American and Hispanic/Latinx individuals. As
described by Dr. Phillip Gardiner,** the “African Americanization of
menthol cigarette use” is a product of tobacco industry practices and
the oppressive context of a racialized United States. Dr. Gardiner
writes that the tobacco industry’s use of “targeted marketing, use
of segregated markets, capitalization on the growing “Black ethos”
of the Civil Rights movement, and the promotion of the “healthful”
qualities of menthol” created the social phenomena of menthol

smoking among black/African Americans. Gardiner also writes that
“The bottom line is that African Americans prefer menthol cigarettes
because the tobacco industry pushed these products on and created
the demand among this population. Did the industry do this on pur-
pose? The answer to this question is an unequivocal yes.”

Evidence of how marketing and misinformation have affected
knowledge and beliefs among black/African American smokers is
emerging. For example, in a study of menthol use and smoking ces-
sation among black/African American light smokers participating in
a clinical trial for bupropion, Okuyemi et al.* observed that menthol
smokers had less confidence quitting smoking than non-menthol
smokers, whereas confidence is a potent predictor of quit success.*.
This low confidence may be reflected in qualitative research find-
ings, which suggest black/African American menthol smokers com-
monly switch to non-menthol cigarettes as a cessation aid, despite
considering non-menthol cigarettes to be harsher and associating
non-menthol cigarettes with greater health problems.>

Addressing the use of menthol and its association with lower likeli-
hood of smoking cessation among racial/ethnic minorities in the United
States will require a multifaceted approach that is not ignorant of but ra-
ther is informed by historical and current social context.*® From a policy
perspective, banning menthol flavoring will likely have a favorable ef-
fect on smoking rates among black/African Americans in the United
States. There remains a large disparity in the level of point-of-sale men-
thol marketing towards black/African American communities.’” From a
clinical perspective, there is a growing body of research supporting the
efficacy of culturally specific smoking cessation interventions for black/
African American cigarette smokers.**-¢! Webb Hooper et al.*? designed
culturally specific group-based cognitive behavioral therapy sessions for
smoking cessation, and in comparison to standard cognitive behavioral
therapy those in the culturally specific groups were more successful, es-
pecially for short-term outcomes. These culturally specific sessions in-
cluded topics of “...medical mistrust, the history of race and smoking,
race-based statistics, targeted tobacco marketing, pharmacotherapy
concerns, cultural values, (eg, religion/spirituality, family/collectivism),
unique stressors (eg, racial discrimination, race-related stress, financial
strain), depression among African Americans, comorbid drug addiction,
environmental influences (eg, neighborhood characteristics), menthol
cigarettes, race-specific weight issues and concerns, and community mo-
bilization against the tobacco industry” (p. 336).

Implications

There is a clear need for more research on menthol use among
Hispanic/Latinx smokers, as well as research that examines menthol
use, barriers to cessation, and tailored interventions among black/
African American smokers, based in theoretical and critical perspec-
tives. This meta-analysis provides additional evidence that a menthol
ban will have a favorable impact on smoking cessation rates among
blacks/African Americans, and possibly Hispanic/Latinx communi-
ties as well. The focus on menthol use in black/African American and
Hispanic/Latinx smokers in this meta-analysis rises from historical
context, the relatively high prevalence of use in these racial/ethnic
groups, and the number of studies on this topic; however, there is
evidence of increasing menthol use prevalence among other racial/
ethnic categories. For example, Villanti et al. found increased preva-
lence of menthol use in the United States between 2008-2010 and
2012-2014 among white and Asian smokers, in addition to Hispanic/
Latinx smokers.” Hispanic/Latinx smokers increased prevalence by
9.8 percentage points, compared to 7.7 percentage points among
Asian smokers, and 3.4 percentage points among white smokers.
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Among young adult white smokers, the increase was 9.8 percentage
points. The consideration of menthol use and the need for culturally-
specific public health and cessation applies to individuals identifying
across the spectrum of racial/ethnic categories.

Somewhat surprisingly, very few studies examined differen-
tial associations by gender categories.®> Women are more likely to
smoke menthol cigarettes than men,'’ and some reports have found
women are less likely to successfully quit smoking than men when
making a quit attempt.®*** However, whether menthol cigarette use
is an important variable related to smoking cessation among women
remains unclear. Future research examining such differences will
allow for an assessment of the influence of menthol-related tobacco
control efforts on gender differences in smoking and smoking ces-
sation. Future research using qualitative methods and intersectional
approaches to studying the interplay between gender, race/ethni-
city, and other social categories also holds promise for illuminating
knowledge on this topic.

Methodologically, in the Food and Drug Administration’s 2013
report on menthol use, the authors suggested some studies of men-
thol use and cessation may overcontrol by adjusting for time to first
cigarette, a variable that is potentially in the causal pathway be-
tween menthol use and lower likelihood of smoking cessation.?* The
report specifically highlights the analysis of Hyland et al.? of the
COMMIT study, which found the association between menthol use
and smoking cessation to be nonsignificant. It is important to point
out that time-to-first cigarette was actually later among menthol
smokers than non-menthol smokers in this particular study; there-
fore, controlling for time-to-first cigarette is unlikely to have masked
a significant association. Our quantitative analyses suggest that con-
trolling for dependence-related variables such as time-to-first cigar-
ette and cigarettes per day has had minimal influence across studies
of menthol cigarette use and smoking cessation, further supporting
a sociocultural interpretation of our findings. Follow-up length and
study quality were also not significantly related to variability in this
association, suggesting findings are robust across these examined
methodological characteristics.

Limitations

This is a meta-analysis of observational studies; caution should be
taken when inferring causation. Randomization to menthol versus
non-menthol smoking is unfeasible because of strong cigarette brand
preference, and therefore observational evidence is likely the best
quality evidence to be obtained. We did not include dissertations or
conference abstracts, although we did not find evidence of publica-
tion bias. We did not include meta-regression examining whether
measurement of menthol use was related to variability in study find-
ings, although this topic is clearly relevant. We found the extent of
variation in wording of menthol questions, despite overlap in con-
ceptual basis, to be prohibitive for creating a categorical independent
variable in meta-regression analyses. Therefore, it remains a question
whether the wording of survey items eliciting self-report menthol use
is impactful on study results.

Conclusions

The main conclusion that can be drawn from this meta-analysis is
that menthol smoking may be an important factor driving racial/
ethnic tobacco disparities in the United States. A 12% lower odds of
smoking cessation associated with menthol use among black/African
American smokers when applied across all smokers, if causal, would

result in many fewer smokers quitting in any given time period.
A menthol ban will likely have a favorable impact on smoking
rates among black/African American, and possibly Hispanic/Latinx,
communities.
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