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African-American Smokers and Cancers of the Lung
and of the Upper Respiratory and Digestive Tracts

Is Menthol Part of the Puzzle?

TERRI L. RICHARDSON, MD, Denver, Colorado

The prevalence of cigarette smoking is higher among African Americans than among whites. African
Americans have higher rates of lung cancer than whites, although they smoke fewer cigarettes. To ex-
plore this black-white difference in lung cancer rates, I examine various aspects of tobacco use in
African-American smokers, including the age of initiation of smoking, quantity of cigarettes smoked,
quit rates, level of nicotine dependence, biochemical differences, and brand preferences, specifically
menthol brand cigarettes. I also review briefly the sequelae of patterns of tobacco use, including rates
of lung and other tobacco-related cancers. A preference for mentholated cigarettes by African Ameri-
cans is well documented and is one of the most striking differences between African-American and
white smokers. Menthol brand preference has been investigated in an attempt to explain the black-
white differences in rates of cancers of the lungs and the upper respiratory and digestive tracts. Also,
studies have evaluated smoking behavior both with and without menthol and have explicitly exam-
ined the question of whether menthol use helps explain the black-white difference in lung cancer
rates. The results of these studies are so far inconclusive with regard to the use of menthol and the
risk of lung cancer developing. I provide practical suggestions for clinicians in counseling African-
American smokers to quit smoking and to maintain a nonsmoking status.
(Richardson TL. African-American smokers and cancers of the lung and of the upper respiratory and digestive tracts: is
menthol part of the puzzle? West J Med 1997 Mar; 166:189-194)

Among all US citizens, cigarette smoking remains
the single most preventable cause of death and the

single most important cause of cancer.' African
Americans currently have a higher prevalence of tobacco
use than whites, and although African Americans smoke
fewer cigarettes than whites do, they have higher rates of
lung cancer.2 This seeming paradox has sparked investi-
gators to search for reasons to explain this disparity. In
this article I review smoking characteristics in African
Americans and some of the factors that have been exam-

ined in an attempt to explain this black-white difference.
African Americans are at higher risk of smoking-

related illnesses-including heart disease, stroke, and
cancers-than whites. The overall incidence of cancers

of various sites, most notably of the upper respiratory
and digestive tracts, and the associated mortality are

substantially higher among African Americans than
among whites.34 In fact, the cancer incidence over the
past five decades has been greater in African Americans
of both sexes than in whites.5 In 1992 more than 45,000
African Americans died of smoking-related diseases,
and 17,000 of these were cancer deaths.36' In addition,

African-American smokers are known to have a 50%
higher probability of lung cancer developing and more

than a threefold higher rate of cancers of the upper res-

piratory and digestive tracts than whites.48
In the United States, three fourths of cases of oral can-

cer are related to tobacco and alcohol use. In one study,
heavy smoking was found to increase the risk of oral can-

cer threefold compared with not smoking.8 African
Americans are generally not heavy smokers, but are

more likely to have oral cancer at a younger age and tend
to have a worse prognosis than whites.8 Furthermore, the
incidence of oral and pharyngeal cancer in African-
American men from 1977 to 1988 increased by 47%,
whereas that for white men declined by 9%.9

Cigarette smoking was first linked to lung cancer in
1950, and in 1964 the US Surgeon General reported that
smoking was causally associated with lung cancer.10 The
1982 Surgeon General's report estimated that 91% of
lung cancer deaths were attributable to the effect of cig-
arette smoking."'

Lung cancer mortality for African-American men

surpassed that for white men in 1963 and was directly
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ABBREVIATIONS USED IN TEXT
NHIS = National Health Interview Survey
NNK = 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone

attributable to a greater increase in smoking rates for
African-American men.7 Between the 1950s and the
1980s, according to the American Lung Association,
lung cancer deaths increased 381% in black men and
440% in black women. The average lung cancer death
rate from 1980 to 1987 for African Americans was 2.3
times higher than that for whites. This was the case espe-

cially for men aged 35 to 64.12 The mortality for African-
American men with lung cancer is 45% higher than
white men.'2

Smoking Characteristics That Lead to
Lung Cancer
When lung cancer rates are examined and the factors

reviewed that are usually associated with an increased
risk of lung cancer developing, the following factors are

noted to increase the risk: the duration of cigarette
smoking, the number of cigarettes consumed, and the
degree of inhalation."15',3"'4 The longer the duration of cig-
arette smoking, the higher the risk. It has been noted that
smoking one pack of cigarettes for 40 years is eight
times more hazardous than smoking two packs for 20
years.' The higher the number of cigarettes smoked, the
higher the risk.'3 The total mortality for cancer averaged
two times higher in smokers and three to four times
higher in heavy smokers versus nonsmokers.'3 In addi-
tion, a higher volume of smoke inhaled with each puff
has been associated with higher cancer risk.'5

Several characteristics of smoking in African
Americans would suggest a lower risk for lung cancer
rather than the higher rates that have been described.
Characteristics of African-American smokers will be
outlined, with special emphasis on those factors that
would suggest a lower lung cancer risk.

African-American Smoking Behavior
Currently, the prevalence of tobacco use is higher

among adult African Americans than whites. Before the
1960s, African Americans smoked less compared with
whites, and African-American women did not smoke
more than white women until 1970.12 Although rates of
cigarette smoking for all US citizens have declined since
1965 when rates were 51% for white men and 60% for
black men, African Americans still have higher rates of
cigarette smoking than whites.'2

Although fewer African Americans than whites quit
once they begin smoking cigarettes, studies have
shown that they are strongly motivated to quit smok-
ing.6-20 Unfortunately, African Americans are less like-
ly to remain abstinent for a year or more. In 1987 the
quit ratio-proportion of persons who have ever quit
smoking in relation to those who smoked cigarettes-
was 31.5% for African Americans versus 46.5% for
whites.'8

Age ofInitiating Smoking

When Joycelynn Elders, MD, was US Surgeon
General, she stated that "most people who are going to
smoke are hooked by the time they are 20 years old.""2 In
general, this is true. Each day more than 3,000 children
begin to use tobacco, mainly in the form of cigarettes.22 2

It is known that smoking initiation at a young age
increases the risk of heavy smoking later in life.' African
Americans tend to begin smoking later in life than do
whites and consistently are not heavy smokers.14'20 A
study from the American Journal ofIndustrial Medicine
reported that African Americans started smoking later
than whites for almost every occupational class.'4
Surveys have also shown that over the past decade the
prevalence of smoking has declined in African-American
adolescents. In 1992 only 4% of black high school
seniors smoked compared with 20% of white seniors.2'

It is well known that smokers of all races have smok-
ing rates that vary by educational level and occupational
class, with persons of lower educational levels and blue
collar workers generally having higher rates of cigarette
smoking. African Americans are concentrated in blue
collar occupations. The 1978 to 1980 National Health
Interview Survey (NHIS) demonstrated that male
African-American blue collar workers had the highest
smoking rate at 52.1%.18 Nevertheless, as previously
noted, African-American blue collar workers are consid-
erably less likely than their white counterparts to be
heavy smokers.'4"'

Quantity of Cigarettes Smoked
Heavy smoking is much less common among

African-American than among white smokers. The aver-
age adult African-American smoker smokes 65% the
number of cigarettes smoked by the average white adult
smoker.'4 The 1986 NHIS reported that African-
American men were three times less likely to be heavy
smokers than were whites.'2 The 1985 NHIS showed that
64% of African-American smokers and 35% of white
smokers consumed less than one pack per day.20 In addi-
tion, a study by the American Health Foundation found
that, on the average, African-American men smoked
about seven fewer cigarettes per day than did white men,
and African-American women smoked about five fewer
cigarettes per day than did white women.20 Moreover,
35% of black men and 50% of black women smoked ten
or fewer cigarettes compared with 14% and 26% for
white men and white women, respectively.2'

Nicotine Dependence Patterns
Despite the findings that African Americans smoke

fewer cigarettes per day, they showed high levels of nico-
tine dependence: a higher percentage of African
Americans were "wake-up" smokers (needed to smoke
within 10 minutes of awakening).20 In this study, African
Americans were 1.6 times more likely than whites to
smoke within ten minutes of awakening. In another
study, 63% of African-American smokers had their first
cigarette within 30 minutes of awakening,"6 again sug-
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gesting a high level of addiction.

Menthol Brand Preference
Studies have repeatedly shown that although African

Americans smoke fewer cigarettes per day, they tend to
smoke cigarettes that are higher in tar and nicotine. In a
1986 study, 78% of African Americans chose cigarettes
with tar levels of greater than 15 mg."2 It is thought that
tar contains the carcinogens causing lung cancer.1
Menthol cigarettes tend to be higher than nonmenthol
cigarettes in tar and nicotine. It has been well docu-
mented in surveys and research studies that African
Americans frequently prefer menthol cigarettes. This
menthol brand preference is not related to educational
level or occupational class.20 About 75% to 90% of
African Americans report a preference for menthol com-
pared with 23% to 25% of whites.l782127,- Even among
teenagers, African-American smokers prefer menthol. In
1993 the Centers for Disease Control and Prevention
reported that 70% of African-American teens chose
Newport and 12% chose Kool, both of which are men-
thol brands.3' The top brands preferred by adult African
Americans as reported in another survey were menthol
brands. Of the various menthol brands, those of
Newport, Kool, or Salem accounted for 54% of brands
preferred by African Americans."

Menthol cigarettes were introduced in the 1930s but
did not exceed 3% of the total market until 1949. By
1963 the market share was 16%, and by 1976 it was
28%.412 Sales to African Americans accounted for the
vast majority of this increase. Advertising for menthol
cigarettes began appearing in Ebony, an African
American-oriented magazine, in the 1960s. It is plausi-
ble that the preference for specific menthol brands of
African-American smokers is shaped by targeted adver-
tising campaigns by the tobacco industry, which adver-
tises these brands in culturally specific magazines and
on billboards in predominantly African-American
neighborhoods.32

Biochemical Differences
In addition to the differences in brand preference,

several studies have noted a difference in biochemical
characteristics of African-American smokers. Cotinine
is a major metabolite of nicotine and currently is con-
sidered the best indicator of tobacco smoke exposure.
Several studies report higher cotinine levels in African
Americans.233-35 In one study, African Americans had
higher cotinine levels in each category of self-reported
cigarettes smoked per day.28 This held true for African
Americans who smoked either mentholated or regular
cigarettes. The investigators found median cotinine lev-
els 30% higher in African Americans than in whites.
Cotinine levels also have been noted to be higher in
African-American nonsmokers with exposure to envi-
ronmental tobacco smoke.m'35

4-(Methylnitrosamino)- 1 -(3-pyridyl)- 1 -butanone
(NNK), a tobacco-specific nitrosamine, has been the
subject of intense interest lately. It and other tobacco-

specific nitrosamines are derived from nicotine and in
studies of animals have been found to be extremely
potent carcinogens leading to the development of lung
adenomas and carcinomas when administered orally,
topically, subcutaneously, or intraperitoneally.'3'3' The
results of a recent study by the American Health
Foundation found a substantially poorer capacity of
African Americans than whites to detoxify NNK (B.
Baker: "Women, Blacks Harmed More by Cigarettes,"
Internal Medicine News and Cardiology News, 1994
May, p 18). The foundation also noted that black smok-
ers are more metabolically prone to the development of
cancer than whites.

To summarize, African-American smokers tend to
start smoking later in life, smoke fewer cigarettes per day,
tend to be more nicotine-dependent, and prefer mentho-
lated brands. It is this last characteristic that has recently
been investigated to help explain black-white differences
in the rates of lung cancer and cancers of various other
sites, mainly of the upper respiratory and digestive tracts.
The menthol brand is the one striking difference that
could possibly complete the puzzle of why blacks smoke
fewer cigarettes but have higher cancer rates.

Role of Menthol
Briefly, menthol is a naturally occurring alcohol, but

most of the menthol currently in use is synthetic. Menthol
has been used in a number of commercial products such as
toothpaste, mouthwash, foods, and cigarettes." Menthol is
not directly carcinogenic and is rated "generally regarded
as safe" by the Food and Drug Administration.3" Its pos-
sible carcinogenicity has been evaluated in the pulmonary
tumor A/He mouse test with negative results.40 In several
studies of mice and rats, there has been no histologic evi-
dence for the toxicity or carcinogenicity of menthol. On
the other hand, menthol combustion does produce com-
pounds such as 3,4-benzpyrenes that are known carcino-
gens."9 Menthol does not give rise to any measurable
amounts of 3,4-benzpyrenes when mentholated cigarettes
are smoked, however.'l-'

Menthol has been shown to stimulate thermally sen-
sitive fibers of the lingual nerve, producing a sensation
of coolness.3"32 This property has been exploited in some
brands of cigarettes to counteract the perceived burning
sensation from tobacco smoke.

Given the properties of menthol, several studies have
examined smoking behavior in relation to mentholated
cigarettes.lSw9,42 In these studies, investigators postulat-
ed that because of the local anesthetic, cooling effects of
these cigarettes, smokers would increase the inhaled
volume of smoke and smoke retention time in the lung,
with a resultant increase in retained components of
smoke.32 The studies failed to show this, however.
Several studies on menthol cigarette smoking behavior
supported the following findings"'"9:

* Mentholated cigarette smoking is not associated
with taking more puffs. In fact, subjects took fewer puffs
of these cigarettes.
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* Despite decreased aggregate smoke exposure in
mentholated cigarettes, there is no attendant decrease in
the correlates of nicotine exposure (such as heart rate).

* There appears to be an increased carbon monoxide
boost, which is the difference between before- and after-
smoke carbon monoxide levels with mentholated ciga-
rettes. Menthol has been shown to influence the absorp-
tion of carbon monoxide.38

Furthermore, it has been reported that African-
American regular smokers took notably fewer puffs for
both types of cigarettes than did white regular smokers.38

Studies ofMenthol Cigarette Smoking
So is menthol part of the puzzle? Two studies evaluat-

ing this issue in regards to esophageal cancer concluded
that the mentholation of cigarettes is not contributory.49
Between 1950 and 1980, menthol cigarette sales dramati-
cally increased, as did the rate of esophageal cancer, in
African Americans.4 Given the seeming relationship
between menthol sales and esophageal cancer mortality,
Kabat and Hebert did a case-control study to evaluate the
risk of esophageal cancer. This was the first of its kind and
spanned 15 years, from 1969 to 1984. This study involved
20 hospitals in nine US cities. The cases of esophageal
cancer were obtained from the American Health
Foundation's ongoing tobacco study, and the matched
controls were current cigarette smokers with non-tobac-
co-associated disease. In this study, they analyzed existing
data and found no menthol effect-men with ten years or
more of menthol smoking had a relative risk of 0.70, and
women had a relative risk of 1.53. Based on study limita-
tions, however, the authors thought it was premature to
discount the hypothesis that menthol cigarette smoking is
causally linked to esophageal cancer.

Despite its long duration and the involvement of a
large number of cooperating hospitals, the study was rel-
atively small, and only 5% of male subjects and 11% of
female subjects smoked exclusively mentholated ciga-
rettes for ten years or more. One of the other limitations
was that the subjects were from teaching hospitals,
which contributed to a nonrepresentative sample of
African Americans in terms of other important behav-
ioral risk factors. African-American subjects in the
study had higher educational levels and lower menthol
cigarette usage (10% of African-American men and 32%
of African-American women) than African Americans in
general. The study also did not have details on the tim-
ing, exact type of alcohol consumed, and various nutri-
tional factors. In addition, it did not unambiguously
classify brands according to mentholation, since 49% of
brands had both menthol and regular subtypes.
A subsequent study evaluated subjects enrolled in the

earlier study between 1985 and 1990.9 This time period
was chosen because there was better detail regarding the
classification of mentholated cigarettes compared with
the pre-1985 years. Other enhancements in this study
included details on the depth of inhalation, filter status,
and further classification of oropharyngeal cancer site.

In this study, the use of mentholated cigarettes showed
odds ratios for oropharyngeal cancers of less than 1.0, or
indistinguishable from 1, in both men and women. In
men, however, smoking mentholated cigarettes showed
a modest positive association with cancer of the phar-
ynx. This study also had limitations in that there were
few exclusive menthol users. The frequency of ever
using menthol was low: 26% in men and 34% in women.
The mean duration of ever using menthol was relatively
short. Furthermore, the small number of African
Americans did not permit a separate analysis. The ques-
tion of whether this was a representative sample was
again raised. Given the limitations of these studies, the
issue of menthol cigarette smoking and its correlation
with oropharyngeal cancer has not been resolved.

Relationship ofMenthol With Cancer
The possibility of the mentholation of cigarettes as a

contributor to human cancer remains intriguing, and inves-
tigators have been perplexed by the paradox of African
Americans smoking fewer, mainly menthol cigarettes, yet
having higher rates of lung cancer. Only two studies to
date have directly addressed this issue.

In the first study by Kabat and Hebert published in
1991, they concluded that the use of mentholated ciga-
rettes does not explain black-white differences in lung
cancer incidence rates or time trends in rates.5 This case-
controlled study involved eight hospitals in four major
US cities. Each case of a tobacco-related cancer was
matched with that of an inpatient with condition(s)
thought not to be associated with smoking. Only current
smokers were included. Only 2% of the men and 5% of
the women had used mentholated cigarettes exclusively.
About a quarter of male and female subjects had ever
smoked both mentholated and nonmentholated brands,
and about 75% of subjects never used menthol. Of the
male and female subjects, 13.6% and 12.5%, respective-
ly, were African American. The study showed that the
duration of smoking and cigarettes smoked per day had
a statistically significant association with lung cancer, as
has been previously noted. But the study failed to detect
a significantly increased risk of lung cancer among users
of menthol cigarettes, with odds ratios for lung cancer of
1.14 for those smoking menthol cigarettes 1 to 14 years
and 0.98 for those smoking menthol 15 or more years.
Although this was a high-quality study, some investiga-
tors think that it may be premature to conclude from this
study that smoking menthol cigarettes does not increase
the risk of lung cancer for smokers because only 3% of
this study's cases and controls smoked menthol ciga-
rettes exclusively.'5

In a more recent study published in 1995, it was con-
cluded that there is an increased risk of lung cancer asso-
ciated with menthol cigarette use in male smokers.43 The
authors report a statistically significant 45% increase in
the incidence of lung cancer with mentholated cigarette
use relative to nonmentholated cigarette use in men who
were long-term smokers. This was a prospective study
of members of a northern California Kaiser Permanente
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involving 11,761 members who were current smokers
and had smoked at least 20 years. There were 318 inci-
dent lung cases. The relative risk of lung cancer associ-
ated with mentholated cigarette use was 1.45 in men and
0.75 in women. In addition, the duration of mentholated
cigarette use was directly related to the presence of lung
cancer in men but not in women. The relative risk of
lung cancer for men was 1.10, 1.32, and 1.59 for smok-
ing mentholated cigarettes 1 to 9, 10 to 19, and 20 years
or more, respectively.

After assessing both studies, we have to conclude that
the verdict is not completely in on whether menthol
helps explain the black-white lung cancer difference.
Thus, it is still a puzzle why African Americans begin
smoking later and smoke fewer cigarettes per day than
whites but have higher lung cancer rates. More studies
are needed on menthol cigarette smoking, as well as
NNK, cotinine, and other genetic or dietary factors that
might contribute to this difference. At this time, clini-
cians need to emphasize the primary prevention of
tobacco abuse, including restricting the exposure of
minors to tobacco products and enhanced smoking ces-
sation measures that are culturally specific.

Practical Suggestions for Counseling
African-American Patients to Quit Smoking

Most smokers who quit generally quit on their own.
But even minimal counseling by health professionals
can reinforce repeated efforts to quit and enhance main-
tenance. African Americans tend to smoke mentholated,
high-tar and -nicotine cigarettes and tend to be more
addicted at lower levels of cigarette consumption.
Nevertheless, they have a high desire to quit, so it is
important to discuss smoking cessation at every visit.

When counseling African-American smokers, it is
important for clinicians to emphasize the follow-
ing7,16,17,19 2W 30,":

* African Americans are not immune to the ill effects
of smoking and actually may have an increased risk for
certain smoking-related conditions.

* Low-rate smoking patterns are not safe-as some
African-American smokers erroneously assume-and
do not decrease the serious health risks of cigarette
smoking.

* Menthol cigarettes have a higher tar and nicotine
content than nonmentholated.

* Mentholation may pose additional health risks,
despite the fact that menthol cigarettes may seem mild
and taste good.

* The tobacco industry's strategies and economic
incentives for targeting the advertising of high-nicotine
mentholated brands to African Americans should be
pointed out.

* It is difficult to stop smoking when other people
around the person smoke.

* Emphasize reasons not to smoke, such as the
adverse effects of passive smoking on the health of fam-
ily members.

* Discuss practical ways of avoiding excessive
weight gain after quitting smoking.

Given that many African-American smokers con-
sume high-nicotine menthol cigarettes, clinicians can
prepare the smokers for quitting with nicotine-fading
and brand-switching techniques. Clinicians should also
enhance African-American patients' exposure to exist-
ing programs and materials. Educational materials
should be geared to the educational level and literacy
skills of the patients. Smoking cessation materials
should highlight the increased prevalence of smoking-
related disease in African Americans. In general, the
materials should be tailored to African-American smok-
ers' culture with text, imagery, and models reflecting
circumstances similar to those of the patients. This is
exactly what tobacco companies have done to sell their
poisonous products. Many African American-oriented
materials are available. "Pathways to Freedom," devel-
oped by Foxchase, is available through the Centers for
Disease Control and Prevention, Atlanta, Georgia (1-
888-CDC-3228). The American Lung Association has
developed an African American-oriented quit-smoking
aid, "Quit For Life." This is a supplement to the associ-
ation's "Freedom From Smoking for You and Your
Family" and features African-American models, lower
literacy levels, and tip sheets (1-800-LUNG-USA).

Given the high level of stress in the African-
American community as a whole, clinicians should also
emphasize preventing relapse through active stress-
reducing and coping strategies, including focused prob-
lem solving and social support.'6'17 It is important to
emphasize the role of family, friends, and church, and
not just individuals, in helping African Americans to
quit smoking and to become lifelong nonsmokers.
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