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Abstract
Lung cancer is the leading cause of cancer death in the world. However, there is large geographic
variation internationally and within nations. Despite the fact that many causes of lung cancer have
been established, cigarette smoking is the principal cause. Accounting for historical prevalence of
cigarette smoking is a useful predictor of the lung cancer burden in most populations. The
populations at high present risk of lung cancer can usually be predicted based on historical
patterns of the prevalence of cigarette smoking, and the high risk populations of the future can be
predicted based on the current prevalence of cigarette smoking. Lung cancer rates are consistently
higher among men than women, and are particularly high among African American men, and
among those of lower socioeconomic status.

At the individual level, some segments of the population (e.g., African Americans, females) have
been hypothesized to have greater susceptibility to lung cancer for a given degree of cigarette
smoking. Common variants in genes that encode for enzymes involved in carcinogen metabolism
and detoxification and in repairing DNA damage are likely to be important determinants of inter-
individual susceptibility to smoking-caused lung carcinogenesis.

Many lung cancer risk factors have been identified, but active cigarette smoking is the
predominant cause of lung cancer and the principal marker of both high-risk populations and high-
risk individuals. In the absence of cigarette smoking, lung cancer would be a rare disease.
Strategies that effectively prevent youths from starting to smoke and to promote cessation among
dependent smokers can transform populations from high-risk to low-risk.

I. Introduction
Lung cancer is the leading cause of cancer death globally, accounting for 18% of cancer
deaths and more than one million deaths per year.1 Worldwide, in 2002 more than 1.3
million people were newly diagnosed with lung cancer, which comprise 12% of all new
cancer diagnoses.2

The theme of this paper is to consider who is at high-risk for lung cancer from the
epidemiologic perspective. Addressing this issue requires considering the concept of high-
risk at the both the population level and the individual level. During the past six decades,
epidemiologic studies have resulted in a well-established set of factors that are known to be
causally associated with lung cancer. The framework for this discussion is provided by this
large body of epidemiologic data, which provides sufficient evidence to accurately
characterize populations and individuals who can be considered to be at high risk of lung
cancer.
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II. Defining high risk
Many causes of lung cancer have been identified, including: active cigarette smoking;3

exposure to secondhand cigarette smoke (passive smoking);4 pipe and cigar smoking;5

occupational exposure to agents such as asbestos, nickel, chromium, and arsenic;6 exposure
to radiation, including radon gas in homes;7, 8 and exposure to air pollution.9–11 Despite this
array of known causal factors, identifying populations and individuals at high risk of lung
cancer is relatively straightforward. This is because from among these many well-
established causes of lung cancer, active cigarette smoking is far and away the strongest
determinant of lung cancer risk. Thus, defining populations and individuals at high risk for
lung cancer is simplified by the fact that there is a single 4 factor that is established cause of
most (approximately 85%) of the lung cancer burden. Viewed alternatively, lung cancer was
a rare disease prior to the epidemic of cigarette smoking that occurred in many nations
during the twentieth century and it would be a rare disease today in the absence of cigarette
smoking.

II.A High risk populations
At the population level, age-adjusted lung cancer rates, incidence rates or mortality rates,
can be compared across populations to identify which populations are at highest risk. The
causal association between cigarette smoking and the occurrence of lung cancer is so strong
that this link is even evident on the population level. Under these circumstances, even if the
only data one had to compare populations was the prevalence of cigarette smoking, in most
instances this would be ample information to distinguish high-risk from low-risk
populations. Within this context, high risk populations by geographic region or within
subgroups of a population can be identified.9

The population risk for lung cancer is thus largely a function of the prevalence of cigarette
smoking. Furthermore, smoking-caused lung carcinogenesis is a multi-step process that
occurs over decades.10 Therefore, due to the “latent period,” or “induction period” of lung
cancer, the ensuing lung cancer epidemic that follows an increase in smoking prevalence in
a population occurs approximately three decades later. Given that the risk of developing and
dying from lung cancer is largely determined by active cigarette smoking, and that there is
an approximately three decade lag time between smoking prevalence and lung cancer rates,
the population patterns of the occurrence of lung cancer are largely determined by historical
patterns in the prevalence of cigarette smoking.9

Specifically, the current population patterns in the occurrence of lung cancer represent the
smoking patterns of the past.9 When looking to the future, the current smoking prevalence is
a powerful predictor of lung cancer rates three decades from now. In practice, smoking
prevalence and lung cancer mortality patterns show parallel trends and cigarette smoking
data can be used to predict the future burden of lung cancer.11

The population prevalence of smoking can fluctuate widely over time. Given the tight link
between cigarette smoking and lung cancer, it follows that oscillation in lung cancer rates
will occur, commensurate with changes in smoking patterns decades earlier. Pronounced
variation can be present in lung cancer rates even in the same geographic region across time.
For example, in the United States the average per capita cigarette consumption rose steeply
between 1910 and 1950. The impact of the increased cigarette smoking occurred when lung
cancer deaths began to spiral upward in the 1930’s and continued unabated through the
1980’s. Following the 1964 publication of the Surgeon General’s report that documented a
causal association between cigarette smoking and lung cancer, the prevalence of smoking
among adults declined.11 This was followed approximately three decades later by a decline
in lung cancer incidence rates. Since 1985 the age-standardized incidence rates have
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decreased by 3.3% in men whereas they have increased by 22% in women.2 Both these
temporal trends in men and women are predictable based on historical patterns of smoking
prevalence.9

II.B High risk individuals
At the level of individuals, we rarely refer to absolute risk of lung cancer but more
commonly identify high risk relative to a low risk group using measures of association such
as the relative risk. For example, current active cigarette smokers have commonly 6 been
observed to have a risk of developing lung cancer that was 20-fold greater than among those
who never smoked, or a relative risk of 20.

Characterizing individual risk of lung cancer is largely a function of two characteristics:
personal history of active cigarette smoking and age. The concept of latent period between
onset of cigarette smoking and lung cancer applies to individuals as well as populations. The
pathway of smoking-caused lung carcinogenesis is a process that usually takes place during
a period of several decades. Thus, even among those who begin smoking at very early ages,
the majority of the burden of smoking-caused lung cancer occurs among the elderly.
However, the risk associated with age alone, in the absence of personal active cigarette
smoking, is very small compared to the impact of cigarette smoking on lung cancer risk in
older ages. To illustrate this point, Figure 1 shows the U.S age-specific lung cancer death
rates in 1950, when the U.S. lung cancer epidemic was in its infancy, and in 2004, a period
near the peak of the lung cancer epidemic. The 1950 rates portray lung cancer rates by age
group before the full impact of the smoking epidemic occurred, whereas in comparison the
much higher rates in 2004 demonstrate that the high age-specific rates are largely
attributable to the impact of the smoking epidemic.

The major determinant of high-risk individuals is their personal history of active cigarette
smoking. This information can be readily collected from individuals, and used to determine
individual level risk of lung cancer in a more refined fashion than is possible at the
population level. Given the clear monotonic dose-response relationships between cigarette
smoking history and lung cancer, the individual risk determination is refined by not simply
measuring whether or not an individual smokes cigarettes, but more fully accounting for
variables related to the ages, duration, and intensity of smoking, such as the: age of
initiation, number of cigarettes smoked per day, number of years smoked, and, if relevant,
age of cessation.3, 12

III. Assessing population-level risk: Cigarette smoking prevalence and lung
cancer rates

Worldwide, the populations at high-risk of lung cancer can be assessed based on current
incidence rates. For example, in men the highest incidence rates of lung cancer occurred in
Central and Eastern Europe and Northern America (65.7 and 61.2 per 100,000,
respectively). In women, the highest incidence rates of lung cancer occurred in North
America and Northern Europe (35.6 and 21.3 per 100,000, respectively).2 Conversely,
among both men and women the lowest incidence rates are seen in Africa.

However, geographic regions that are considered to be at high risk of lung cancer can vary
as global smoking patterns change. When considering population risks for lung cancer, it is
thus useful to consider both the prevalence of cigarette smoking and the lung cancer rates.
For example, a nation with a historically low cigarette smoking prevalence that has
experienced a recent surge in smoking prevalence will have low current lung cancer rates,
but is at risk for high lung cancer rates in the future.
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To illustrate this principle, for selected countries we have summarized the joint patterns of
cigarette smoking prevalence and lung cancer mortality rates for men (Table 1) and women
(Table 2).13, 14 To do so, we categorized the cigarette smoking prevalence as low, medium,
or high and lung cancer mortality rates as low, moderately low, moderately high, or high.
Because both smoking prevalence and lung cancer mortality rates are uniformly lower in
women than in men, different cut-off points were used for men and women.

Nations with both a low current lung cancer burden and prevalence of cigarette smoking are
those that currently appear to be immune from experiencing a lung cancer epidemic. Nations
that fit this profile are exclusively from Africa; for men these are Nigeria, Rwanda, Ghana,
Sudan, and Tanzania (Table 1), and for women these are Nigeria, Swaziland, and Ghana
(Table 2). The rates of lung cancer in these countries likely depict the rates that would have
been experienced globally in the absence of the epidemic of cigarette smoking.

Countries with low lung cancer mortality rates but high cigarette smoking prevalence are
likely to be amidst the transition from historically low smoking prevalence to increased
smoking prevalence. The increase in smoking prevalence in these nations portends a future
lung cancer epidemic, but one that has not yet commenced. Nations that fit this profile for
males are Djibouti and Yemen (Table 1) and for females, Guinea (Table 2). Countries that
currently have moderately low lung cancer mortality rates that are likely to experience future
shifts to high rates include for males El Salvador, Namibia, Guinea, Ecuador, Peru, and
Nicaragua (Table 1) and for females Kenya, Nepal, Namibia, and Bangladesh (Table 2).
Marked increases in the occurrence of lung cancer are expected from these countries from
Africa, Asia, and Central and South America. This corroborates what is known about trends
in the prevalence of cigarette smoking. For example, Africa has experienced a surge in
cigarette consumption during recent years.15

Some countries are presently classified as high risk of lung cancer, but give rise to optimism
that the population lung cancer risk will ebb downward into the lower risk categories in the
future. These are countries with high lung cancer mortality rates currently, but whose
smoking prevalence falls into the low or medium categories. Among men, these nations
include Singapore, Canada, Germany, the United Kingdom, United States, Netherlands, and
Belgium (Table 1). Among women, these nations include Malaysia, Korea, Bahrain,
Philippines, China, Canada, and Belgium (Table 2). The situation among Chinese women is
a notable exception to the general patterns that have been described. In China, the high
current rates of lung cancer mortality among women are unlikely to be due to high rates of
cigarette smoking prevalence, as is usually the case. Rather, the high lung cancer rates
appear to be due to exposure to other risk factors that include indoor air pollution from
cooking fumes.18–20

The co-occurrence of high current lung cancer mortality rates alongside high current
cigarette smoking prevalence is a marker for the high-risk populations of greatest concern.
These populations are at highest risk presently and also for the foreseeable future. Nations
that fall into this category for males are Korea, the Russian Federation, Kazakhstan, Poland,
and Hungary (Table 1) and for women are Venezuela, Germany, Norway, U.S.A., and
Denmark (Table 2).

From the global perspective, a high-risk population of particular concern is Chinese males.
This is due not only to the upward trends in the prevalence of cigarette smoking that have
occurred, but also because the population of China is so large. The epidemic of cigarette
smoking in China has been substantial,16 with per capita cigarette consumption in Chinese
men having risen from one cigarette per day in 1952, to four in 1972, to ten in 1992. As a
consequence, the lung cancer incidence rates have already increased and will continue to
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increase substantially.17 This represents such a large proportion of the world’s population
that this will have a major impact on the global burden of lung cancer in the 21st century.

Whereas the majority of the world’s lung cancer burden used to be in predominantly
developed countries, by 2002 the proportion of newly diagnosed lung cancers occurring in
developed and developing countries was nearly equal.2 The overall pattern seen in Tables 1
and 2 is consistent with a continuing trend for the lung cancer burden to become
increasingly concentrated in the developing world.18

III.A. Geographic variation within the United States
The preceding discussion focused on international comparisons to identify high risk
populations, but the same principles apply to any geographic region. For example, in the
United States, the age-adjusted lung cancer mortality rates vary more than 3-fold between
the state with the highest rate (Kentucky) and the state with the lowest rate (Utah) (Table
3).19, 20 Consistent with the international patterns, the trends in lung cancer mortality rates
tend to parallel statewide estimates of cigarette smoking prevalence for the selected states
shown in Table 3.

IV. Individual level risk: Host factors
Clinically, two characteristics largely determine an individual’s risk of lung cancer: cigarette
smoking in combination with age. The importance of age reflects the fact that tobacco-
caused lung carcinogenesis is cumulative process that usually occurs over decades. In
nonsmokers, the risk of developing lung cancer by age alone is minimal compared to age-
associated risk among smokers (Figure 1).

A lung cancer risk prediction model developed by Bach and colleagues helps to illustrate the
impact of smoking plus age on lung cancer risk. In this model, age, packs of cigarettes
smoked per day, and duration of smoking were used to determine the 10-year risk of
developing lung cancer among current and former smokers. For example, a 55-year old
person who has been smoking one pack per day for 25 years has a 1% chance of developing
lung cancer in 10 years. A 75-year old person who has been smoking two packs per day for
50 years has a 15% chance of developing lung cancer in 10 years.21

At the individual level, the concept of high risk for lung cancer can also refer to
differentially high risks of lung cancer for a specific level of exposure to cigarette smoking.
Advancing understanding of this differential susceptibility to tobacco carcinogenesis is
currently a major focus of lung cancer research.

IV.A. Agent-Host-Environment Model Applied to Lung Cancer
The agents known to be causally associated with lung cancer, such as cigarette smoke,
asbestos, chromium, nickel, and radon, can be integrated into an overarching agent-host-
environment model (Figure 2). In this model, the environment refers broadly to factors that
influence the likelihood that people will be exposed to causal agents. Host factors are those
that affect susceptibility to these agents once exposed. The agent-host interaction refers to
the complex interplay that can occur when there are important inter-individual differences in
host susceptibility to agents that cause lung cancer. Host characteristics that can be of
importance in this regard include demographic characteristics, such as age, race, and sex, as
well as genetic variants that determine susceptibility to lung carcinogens at the molecular
level.

Two host factors that are demographic characteristics have attracted particular interest in
this regard: race and sex. With respect to race, African Americans suffer a disproportionate
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share of the lung cancer burden. The rates are particularly high among African American
men. In contrast, the rates of lung cancer have historically been higher in men than women.
Hypotheses have been set forth postulating enhanced susceptibility to smoking-caused lung
carcinogenesis in: 1) African Americans compared to other races and 2) women compared to
men. The evidence concerning each of these hypotheses is considered separately below.

IV.B. Race/Ethnicity
Lung cancer is more common in African Americans than any other racial/ethnic group in the
U.S., including European Americans, the group with the second high rates (76.9 versus 66.0
per 100,000). This disparity is due to the much higher incidence in African American men
compared to European American men, as the incidence rate in African American women is
actually lower than among European American women.20 Although historical differences in
smoking prevalence are usually the primary determinants in high-risk populations, cigarette
smoking prevalence does not by itself provide a viable explanation for the exceedingly high
rates of lung cancer seen in African Americans.22

One possible explanation for this is that African American smokers are more susceptible to
lung carcinogens from cigarette smoke than European American smokers. In the four studies
that have examined the association between cigarette smoking and risk of lung cancer
among African Americans compared to European Americans,24–27 there has been some
evidence to support an increased risk of lung cancer among African American smokers
compared to their white counterparts. However, the racial differences in smoking risk have
not been uniformly observed across all categories of smoking history. For example, in one
case-control study the greatest racial difference in risk was present among heavy smokers
(≥21 cigarettes per day, ≥37.5 pack-years),23 whereas in a prospective cohort study the
strongest racial difference in risk was seen among those who smoked fewer cigarettes per
day.24

The majority of African American smokers smoke menthol brands of cigarettes, whereas the
majority of European American smokers smoke nonmenthol brands of cigarettes. This has
led to the hypothesis that the risk of lung cancer from menthol cigarettes is greater than for
nonmenthol cigarettes; if so, menthol cigarettes would be a contributing factor to the excess
risk of lung cancer experienced by African Americans. The results of some studies have
provided support for this hypothesis,25 but to date the preponderance of the evidence does
not indicate that the risk of lung cancer differs for menthol versus non-menthol
cigarettes.26–28

If the racial disparity in lung cancer rates is not due primarily to cigarette smoking, research
into other potential causes of this disparity is a priority. This is a situation where attention
needs to be given to differential exposure to other known causes of lung cancer, such as
occupational exposures to lung cancer causing agents. For example, occupational exposures
including asbestos, nickel, chromium, and arsenic, are more common among African
Americans than White Americans.29 Racial differences in exposure to air pollution in urban
environment could be another contributing factor. Achieving definitive explanations for this
important issue are more likely to be achieved with research approaches that are holistic,
attempting to tease apart the complex interactions between this inter-related constellation of
risk factors.

IV.C. Gender
The age-adjusted global incidence rate of lung cancer is much lower in women than men
(12.1 versus 35.5 per 100,000).2 Within nations, lung cancer consistently occurs at higher
rates in men than women. For example, in the United States the incidence rates from 2000–
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2004 were 81.2 and 52.3 per 100,000 in men and women, respectively.20 However, lung
cancer incidence among males has been declining during the past several years, whereas this
is not the case for females. Even though far more men than women are diagnosed and die
from lung cancer at the present time, the mortality and incidence rates between the genders
will converge in the future.11

At the population level, the high male-to-female ratio in the occurrence of lung cancer is
primarily due to the historically higher prevalence of cigarette smoking in men than women.
Therefore, the increase in lung cancer incidence and mortality among women in developed
countries has been mostly explained by the fact that cigarette smoking uptake occurred later
among women than men and the peak smoking prevalence in women is much lower than
that among men.

At the level of individual risk, it has been hypothesized that for a given cigarette smoking
history, women are more susceptible than men. Table 4 summarizes the studies that have
examined the association of smoking and risk of lung cancer among women compared to
men. Several case-control studies have supported the hypothesis that women are more
susceptible to the carcinogenic effects of cigarette smoke than men.30–35 On the other hand,
the results of other case-control studies suggest otherwise, with reports of no difference 36 or
even that men had a higher smoking-related risk of lung cancer than women.37, 38

Furthermore, the results of three cohort studies indicate that women are not more susceptible
to the carcinogenic effects of cigarette smoke than men. In the Nurse’s Health Study and the
Health Professionals Follow-up Study there was no statistically significant difference
between women and men.39 In two other cohort studies, the results suggested a stronger
association between smoking and lung cancer in men than women.40, 41

IV.D. Socioeconomic status
Socioeconomic status (SES) is inversely associated with lung cancer risk.29, 42 Thus,
persons of lower SES are a population at high risk for lung cancer. Many lung cancer risk
factors are more concentrated among those of lower SES. A large proportion of the excess
risk observed among low SES populations is likely attributable to cigarette smoking because
lower SES is associated with higher smoking prevalence, greater use of non-filter, high-tar
cigarettes, and lower quit rates.42, 43 However, those of lower SES also experience a greater
likelihood of exposure to other lung cancer risk factors and this is likely to contribute at least
a portion of the SES differential in lung cancer risk. For example, those of lower SES are
also more likely to eat less healthful diets and be exposed to occupational and environmental
carcinogens 42 and secondhand cigarette smoke.44–46

IV.E. Inherited Susceptibility
Despite the fact that cigarette smoking is the predominant cause of lung cancer, lung cancer
occurs in only a minority of cigarette smokers. This suggests that inherited factors that affect
inter-individual susceptibility to cigarette smoking play an important role in the etiology of
lung carcinogenesis. In support of a role for inherited susceptibility are the many studies that
have observed a family history of lung cancer is associated with elevated risk for lung
cancer.47 A family history of lung cancer has even been observed to be a risk factor for lung
cancer in a population of nonsmokers, and the association with family history was stronger
among younger age groups.48

Research to pinpoint the specific source of inherited susceptibility has been ongoing in
earnest. The identification of a major source of inherited susceptibility, i.e. a genetic
mutation with high penetrance, had proven elusive until recently. A promising lead in this
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regard was reported from a linkage analysis of 52 extended pedigrees, in which a locus on
chromosome 6q23-25 was associated with a major susceptibility to lung cancer.49

Another source of the inherited susceptibility to lung cancer is in the form of low
penetrance, high prevalence common polymorphisms in genes that are involved in pathways
that affect the likelihood that carcinogens in cigarette smoke will bind to and damage DNA.
These pathways consist of genes that are involved in carcinogen metabolism and
detoxification, as well as DNA repair genes.

Carcinogen metabolism generally takes place in two phases. In Phase I, unreactive, nonpolar
compounds are converted to highly reactive intermediate compounds. In turn, these
intermediates can form complexes in Phase II conjugation reactions, complexes that are less
reactive and more easily excreted. However, prior to conjugation the intermediate metabolite
may interact with other parts of the cell, such as DNA, and potentially contribute to
progression on the pathway of lung carcinogenesis. Polycyclic aromatic hydrocarbons, and
other carcinogenic compounds present in cigarette smoke are metabolically activated by
Phase I enzymes of the cytochrome p450 system to form intermediates that bind to DNA.
Some common variants in genes that encode for these enzymes have been studied in relation
to lung cancer risk. For example, evidence suggests that two specific polymorphisms in the
CYP1A1 gene, the MspI polymorphism50 and a polymorphism in exon 751 are associated
with increased risk of lung cancer.

Clearly, a strong rationale also exists for variants in genes that encode for Phase II enzymes
to account for inter-individual susceptibility to smoking-caused lung cancer. As an example,
a large body of evidence has accumulated concerning the potential role of polymorphisms in
the GSTM1 gene in relation to lung cancer risk. In summaries of results from many studies,
the results indicate that those with the GSTM1 null genotype have a greater risk of lung
cancer than those with the GSTM1 present genotype; however, among cigarette smokers
differential risks according these genotypes have not been clearly discernable.52

Further downstream in the carcinogenic pathway, inter-individual variation in the capacity
to repair DNA would affect the likelihood of progression in the carcinogenic pathway once a
carcinogen bound to DNA. For this reason, substantial research has focused on sup-optimal
DNA repair as a susceptibility factor for lung cancer. The underlying hypothesis is that the
lesser capacity to repair DNA damage, the greater the susceptibility to smoking-caused lung
cancer. Further research is needed to better understand the association between variation in
DNA repair capacity and lung cancer risk, but so far the evidence indicates this is a
promising lead.53 Phenotypic assays have been developed to attempt to measure
susceptibility to DNA damage. Individuals with less proficient DNA repair capacity
phenotype, as measured by a non-specific mutagen sensitivity assay, have been shown to
have an increased risk of lung cancer in some studies.54, 55

V. Summary
From the epidemiologic perspective, conceptualizing populations at high risk of lung cancer
benefits considerably from distinguishing population-level versus individual-level risk. At
the level of both populations and individuals, the combination of cigarette smoking with
ample time since initiation of the exposure serves as a strong marker of lung cancer risk.

The current research into lung cancer risk concerns the possibility of differential
susceptibility to smoking-caused lung cancer. Of interest is this regard are potential racial
and gender differences, and the overall question of the genetic markers that determine
susceptibility to cigarette smoking caused lung cancer. These are important questions, but
when considering tobacco-induced lung carcinogenesis, the variation in risk among smokers
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is likely to be subtle compared to the huge difference in risk between smokers and
nonsmokers.

Many lung cancer risk factors have been identified, but active cigarette smoking is the
predominant cause of lung cancer and the principal marker of both high-risk populations and
high-risk individuals. Cigarette smoking is itself preventable, so the pathway toward
preventing lung cancer is clear: preventing the uptake of smoking among youths and
promoting cessation among dependent smokers. In the absence of cigarette smoking, lung
cancer would be a rare disease. Strategies that effectively prevent youths from starting to
smoke and to promote cessation among dependent smokers can transform populations from
high-risk to low-risk. This positive transformation is underway in the United States and
some other developed countries.
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Figure 1.
Age-specific death rates (per 100,000) in the Unites States in 1950 and 2004
Source: SEER Cancer Statistics Review
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Figure 2.
Agent-Host-Environment model applied to lung cancer
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Table 1

Cigarette smoking prevalence and age-adjusted lung cancer mortality rates (per 100,000) in selected countries
(men).

Lung Cancer Mortality Rate Smoking Prevalence (%)

LOW (<25) MEDIUM (25–40) HIGH (>40)

LOW (<4.6) Nigeria
Rwanda
Ghana
Sudan

Tanzania

Djibouti
Yemen

MODERATELY LOW (4.6 – 13) Oman
Saudi Arabia

United Arab Emirates
Iran

India
Egypt

Zimbabwe

El Salvador
Namibia
Guinea
Ecuador

Peru
Nicaragua

MODERATELY HIGH (22.6 – 42.3) Sweden
Bahrain

Thailand
Israel

Portugal
Norway
Iceland
Finland

Switzerland
Ireland

South Africa
Viet Nam
Mongolia

China

HIGH (42.4 – 83.9) Singapore
Canada

Germany
UK

USA
Netherlands

Belgium

Korea
Russian Federation

Kazakhstan
Poland

Hungary

Source: Tobacco Country Profiles 2003, American Cancer Society13

GLOBOCAN, 200214
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Table 2

Cigarette smoking prevalence and age-adjusted lung cancer mortality rates (per 100,00) in selected countries
(women).

Lung Cancer Mortality Rate Smoking Prevalence (%)

LOW (<10) MEDIUM (11–20) HIGH (>20)

LOW (<1.6) Nigeria
Swaziland

Ghana

Guinea

MODERATELY LOW (1.6 – 3.3) India
Morocco

Iran
Djibouti
Oman

Pakistan

Burundi
Uganda
Egypt

Kenya
Nepal

Namibia
Bangladesh

MODERATELY HIGH (6.0 – 10.0) Costa Rica
Russian Federation

Iraq
Indonesia
Viet Nam
Thailand

Ecuador
Mexico

South Africa
Peru
Japan

Finland

Brazil
Greece
Chile

France
Romania

Italy
Israel

HIGH (10.1 – 27.8) Malaysia
Korea

Bahrain
Philippines

China

Canada
Belgium

Venezuela
Germany
Norway

United States
Denmark

Source: Tobacco Country Profiles 2003, American Cancer Society13

GLOBOCAN, 200214
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Table 3

Cigarette smoking prevalence and lung cancer mortality rates (age-adjusted per 100,000) in selected states.

State Smoking Prevalence (%) Age-Adjusted Mortality Rate

Utah 9.8 24.7

Hawaii 17.5 37.0

New Mexico 20.1 39.6

Wyoming 21.6 49.1

Alaska 24.0 56.5

Indiana 24.1 65.7

West Virginia 25.7 66.6

Kentucky 28.5 78.6

Source: BRFSS19

SEER Cancer Statistics Review20
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