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Cancers of the lung and bronchus are by 
far the leading cause of cancer death in the 
United States (U.S.). According to 2006 
estimates, the number of deaths from lung 
cancer will soon surpass the combined to-
tal of the next four leading causes of can-
cer death.1 The projected number of new 
cases of lung and bronchus cancer in 2006 
is 162,460 nationally, with 2,830 of these 
occurring in South Carolina.1 These 2,830 
lung cancer deaths make lung cancer by 
itself the third leading cause of death in 
South Carolina, after heart disease and 
deaths from all other malignancies.3 In the 
U.S. in 2006, cancers of the lung and bron-
chus are expected to account for an esti-
mated 29% of all deaths from cancer: 31% 
among men and 26% among women.2 The 
proportionate mortality from lung cancer 
in South Carolina was slightly higher, 31% 
of overall cancer deaths, 36% in men and 
25% in women.2

The substantial contribution of lung cancer 
to the overall mortality burden is due to the 
combined effects of a disease that has a 
high incidence rate and a poor overall five-
year relative survival rate of 16%.5 The 
five-year relative survival rate varies mark-
edly depending on the stage at diagnosis, 
from 49% to 16% to 2% for local, regional, 
and distant disease, respectively.5 Stage at 
diagnosis accounts for the most marked 
variation in prognosis, but patient charac-
teristics associated with poorer survival 
also include being older, male, and African 
American (AA).5 Of South Carolina lung 
cancer patients who were staged in 2002, 
approximately 30% were diagnosed with 
regional disease and 50% were diagnosed 
with distant disease.2 The distribution of 
lung cancer by stage at diagnosis does not 
show marked variation across gender-race 
subgroups.2 Due to the fact that most lung 
cancers are diagnosed in late stages and 
the survival rate for late-stage disease is so 
poor, lung cancer incidence rates closely 
parallel mortality rates.

Nationally, lung cancer incidence and 
mortality rates are currently much higher 
in men than women, but the gap is narrow-
ing as the rates in men have decreased dur-
ing the past 15 years, whereas the rates in 
women rose steadily during the past five 
decades.6  Nationally, the age-adjusted 
lung cancer incidence rates are 61% higher 
in men than women (86.4 versus 53.7 per 
100,000/year), but this differential is even 
more pronounced in South Carolina, where 
the rates in males exceed those in females 
by 106% (103.1 versus 50.2 per 100,000/
year).2,7  Men in South Carolina have the 
ninth highest lung cancer incidence rates in 
the U.S., whereas SC females rank 35th.1

A troubling aspect of the occurrence of 
lung cancer in South Carolina is that the 
favorable downward trend in men seen na-
tionally during the past 15 years is not yet 
discernable.  In South Carolina men, there 
is no evidence of a monotonic downward 
trend from 1997 through 2002, with the 
age-adjusted incidence rates (per 100,000) 
during this period of 107.0, 108.5, 115.6, 
107.8, 110.5, and 103.1, respectively.2   
Based on historical smoking patterns, the 
downward trend in nationwide data in 
men can be expected to continue for ap-
proximately another 20 years.  Conversely, 
the epidemic of lung cancer in women has 
only recently crested, with a decline in 
lung cancer incidence rates in women an-
ticipated in the coming decades.

Lung cancer is the leading cause of 
cancer death across gender and racial 
groups, both nationally and in South 
Carolina (SC).  However, the rates vary 
markedly between population subgroups 
(Figure 1).  In South Carolina in 2002, 
the highest age-adjusted lung cancer in-
cidence rates were in AA men (107.9 per 
100,000/year), with rates in European-
American (EA) men, EA women, and 
AA women that were 6%, 51%, and 63% 
lower, respectively.  The 6% higher age-
adjusted lung cancer incidence rates in 
SC AA than SC EA men (107.9 versus 
101.8 per 100,000 per year)2 is narrower 
than the 24% differential seen nationally 
(105.7 AA versus 85.6 EA per 100,000 
per year in 2002).7  However, while 
the racial/ethnic disparity among men 
in South Carolina is less, this is due to 
higher rates in SC EA than US EA men 
(not lower rates in SC AA men than US 
AA men).  Nationwide in 2002, the age-

Address correspondence to: Dr. Alberg, 
Cancer Prevention and Control Program, 
Hollings Cancer Center, 96 Jonathan Lucas 
St., Charleston, SC 29425. 
Email: alberg@musc.edu 

Anthony J. Alberg, PhD, MPH 1,2

Marie-Josephe D. Horner, MSPH 3

Virginie G. Daguise, PhD 4,5

Matthew J. Carpenter, PhD 6

Catishia M. Mosley, MSPH 7

Brad Vincent, MD 8

Gerard Silvestri, MD, MS 8

Carolyn E. Reed, MD 1,9

James R. Hebert, MSPH, ScD 1,2,10,11 

Lung and Bronchus Cancer Disparities in South Carolina: 
Epidemiology and Strategies for Prevention

The Journal
of the South Carolina Medical Association



The Journal of the South Carolina Medical Association184

adjusted lung cancer incidence rates in 
AA women were 8% less than in EA 
women (50.3 versus 54.9 per 100,000 
persons/year).7  A greater difference ex-
ists in South Carolina, where AA women 
had rates 24% lower than EA women 
(40.3 versus 53.0 per 100,000/year);2 the 
wider gap in SC was a consequence of 
markedly lower lung cancer incidence 
rates in SC AA women compared to US 
AA women.
	
A comparison of age-adjusted lung cancer 
mortality rates during 2000-2004 in South 
Carolina yields patterns very similar to 
the incidence patterns noted above, with a 
mortality rate 10% higher in AA men than 
in EA men, whereas the mortality rate in 
AA women was 30% lower than in EA 
women.  As noted above, mortality rates 
are a function of both the incidence rates 
and survival from lung cancer.  Nationally 
during 1995-2001, the five-year relative 
survival rate was lower in AA compared 
to EA; 11% lower in men and 15% less 
in women, and this racial gap persisted 
across diagnostic stage.5

Comparing the county-specific age-ad-
justed lung cancer rates for SC AA males 
to the state EA rate revealed a statistically 
significantly greater AA incidence rate in 

9% of counties and greater AA mortality 
rates in 17% of counties (Figure 2 and 
Figure 3).  Among women, compared to 
state rates for EA women, AA women had 
significantly lower incidence and mortal-
ity rates of lung cancer in approximately 
40% of SC counties.

In summary, a comparison of the patterns 
of occurrence of lung cancer in South 
Carolina to the U.S. as a whole reveals 
three notable features of the SC rates 
among males: 1) the rates in SC are much 
higher than the overall national rate; 2) 
the absence of the downward trend in 
rates over time, which has been clear and 
pronounced for over 15 years in the U.S.; 
and 3) the rates in African Americans are 
as high as national rates, but the racial dis-
parity in male lung cancer rates in South 
Carolina (6%) is less pronounced than na-
tionally (24%) due to the very high rates 
in SC EA men.  Among women, in South 
Carolina the incidence rate in AA women 
was 24% lower than EA women, consid-
erably less than the 8% difference in rates 
seen nationally.

Cigarette Smoking: The 
Predominant Cause
The predominant cause of lung cancer is 
cigarette smoking, which accounts for ap-

proximately 85% of the lung cancer bur-
den.8  On average, a patient’s individual 
risk of lung cancer is largely determined by 
smoking history and age.  The smoking-
associated risk of lung cancer is extremely 
strong and follows clear-cut dose-response 
gradients, increasing with the number of 
cigarettes smoked per day and the number 
of years of smoking.8  A current smoker 
benefits from quitting smoking at any age.  
Compared to persistent smokers, the risk of 
lung cancer decreases after smoking cessa-
tion and continues to decrease further with 
longer duration of sustained cessation.9  
However, compared to never smokers, the 
residual risk of lung cancer in quitters lasts 
many decades,10 indicating the powerful 
carcinogenic effects of cigarette smoke are 
exerted broadly across the multi-step path-
way of lung carcinogenesis.

The link between cigarette smoking and 
lung cancer is so strong that population 
patterns in the historical prevalence of 
cigarette smoking can be used to predict 
the future occurrence of lung cancer.11  
The epidemic rise in lung cancer rates is 
closely linked with a two- to three-decade 
lag in the population prevalence of ciga-
rette smoking.11  Thus, assessing race- 
and sex-specific smoking prevalence can 
assist in developing strategies to reduce 
the burden of disease and can deepen our 
understanding of racial disparities in lung 
cancer incidence and mortality. 

Active cigarette smoking accounts for most 
of the lung cancer burden, but secondhand 
smoke exposure is estimated to cause an 
additional 3,000 lung cancer deaths na-
tionally per year.12   Cigar smoking also 
is an established cause of lung cancer.13  
The lung cancer risks associated with ci-
gar smoking are substantial, but less than 
the risks observed for cigarette smoking 
due to differences in smoking frequency 
and depth of inhalation.  The same pattern 
holds true for pipe smoking.14

Epidemiology of 
Cigarette Smoking
In 2004,15 nationwide prevalence of ciga-
rette smoking was 24% in AA males, 

Figure 1. Lung and Bronchus Cancer Age-Adjusted Incidence Rates (1998-2002) 
per 100,000 by Race and Gender in SC, US (2002)
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24% in EA males, 20% in EA females, 
and 17% in AA females.  National Health 
Interview Survey data show that among 
males, AA and EA were equally likely 
to be daily smokers (21%) but AA males 
smoked one-third fewer cigarettes per 
day than EA (14 versus 21 cigarettes per 
day).16  A similar pattern is evident among 
women, as only 16% of AA were daily 
smokers compared to 19% of EA.  As 
in men, AA women who smoked daily 
smoked fewer cigarettes than their EA 
counterparts: 12.3 versus 17.0 cigarettes 
smoked per day, respectively.16

In South Carolina, as in the nation as a 
whole, it is not understood why the inci-
dence of lung cancer in AA men is higher 
than in EA men given that the overall 
daily number of cigarettes smoked is ac-
tually lower in AAs.  The rates in AA men 
are higher than would be expected if one 
were to predict cancer outcomes based on 
cigarette smoking prevalence and inten-
sity of smoking alone.  Results from the 
Multi-Ethnic Cohort Study provide strong 
evidence that AA smokers are more sus-
ceptible to smoking-induced lung carci-
nogenesis.17 The reasons underlying this 
enhanced susceptibility are not known, 
but research has focused on two different 
lines of inquiry: 1) the type of cigarettes 
smoked and 2) intrinsic host factors af-
fecting inter-individual susceptibility to 
carcinogens in cigarette smoke.

With respect to the type of cigarettes 
smoked, the prevalence of smoking men-
tholated cigarettes is 69% among Afri-
can Americans compared to 22% among 
EA smokers.18  The hypothesis has been 
proposed that menthol cigarettes may in-
crease the risk of lung cancer even more 
than non-menthol cigarettes; if so, the 
greater prevalence of menthol cigarette 
use in AAs compared to EAs may con-
tribute to the racial disparity in lung can-
cer incidence rates.18,19  Menthol cigarettes 
could be associated with greater risk, for 
example, if smokers of menthol cigarettes 
inhaled more deeply than smokers of non-
menthol cigarettes because of the local 
anesthetic effects of menthol.20 Another 

mechanistic pathway may be by menthol 
stimulating an increase in membrane per-
meability to carcinogens.21  Furthermore, 
menthol cigarette smokers may have a 
greater potential for nicotine dependence 
that undermines successful quitting.19,20  
AA smokers are less likely than EA smok-
ers to successfully quit smoking.22 This is 
despite several lines of evidence showing 
that AA smokers are more motivated to 
quit than are EA smokers.16,22  However, 
the evidence to date suggests that menthol 

cigarette smokers do not have a greater 
risk of lung cancer than non-menthol 
smokers,23-26 regardless of racial/ethnic 
group.23,24  Gaps in the evidence have been 
identifi ed, including that evidence is lack-
ing on this topic from studies conducted 
in the rural south, where the majority of 
AAs reside.27

With respect to inter-individual differenc-
es in susceptibility, few studies have been 
designed specifi cally to make comparisons 
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Figure 2. South Carolina Lung Cancer: Comparison of the Age-Adjusted, County-
Specifi c Incidence Rate for Black Males vs. the Age-Adjusted, State-Specifi c 
Incidence Rate for White Males (1998-2002)

Map Produced by South Carolina Central Cancer Registry
PHSIS, SC DHEC (C.M.M.)
February 2006

Figure 3. South Carolina Lung Cancer: Comparison of the Age-Adjusted, County-
Specifi c Mortality Rate for Black Males vs. the Age-Adjusted, State-Specifi c 
Mortality Rate for White Males (1999-2003)

Map Produced by South Carolina Central Cancer Registry
PHSIS, SC DHEC (C.M.M.)
February 2006
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between AA and EA.  Biomarkers of to-
bacco carcinogens have been observed 
to be present in higher concentrations in 
AA male smokers compared to EA male 
smokers per unit exposure.28  In a case-
control study, stronger risks of lung can-
cer in AA than EA have been observed 
for phenotypic markers such as mutagen 
sensitivity and cell cycle arrest.29,30  De-
spite intensive study of lung cancer risk 
in relation to polymorphisms in genes, 
which encode proteins involved in DNA 
repair and carcinogen metabolism and 
detoxification,31,33 few studies have made 
comparisons of these associations in AA 
compared to EA.
	
In comparison to EA, AA smokers report 
greater motivation to quit as demonstrated 
through both self-report and behavioral 
data.  AA smokers are more likely to want 
to quit smoking and are more likely to 
make a quit attempt.16,22  Results from the 
National Health Interview Survey16 show 
that 45% of AA male smokers vs. 40% of 
EA male smokers made a quit attempt in 
the past 12 months.  For women, the equiv-
alent rates were 47% vs. 43%.  However, 
although motivation to quit appears to be 
higher among AAs, this does not translate 
to successful quitting.  In fact, the quit ra-
tio (proportion of ever smokers who have 

quit) has been consistently lower among 
AA smokers (Figure 4).  The most recent 
data indicate that 37% of AA smokers have 
quit, compared to 49% of EAs.  Thus, it 
appears AA smokers may be more moti-
vated to attempt to quit, but less likely to 
successfully do so.
	
Results of some case-control studies have 
suggested a potentially higher risk of 
smoking-associated lung cancer in women 
compared to men.34  However, the evi-
dence from prospective cohort studies fails 
to support the notion of a sex-differential 
in susceptibility to lung cancer from smok-
ing.35  Equal rates of lung cancer mortal-
ity exists between younger U.S. men and 
women, and these rates correspond to a 
time of equal smoking prevalence.  This 
provides evidence against an important 
gender difference in susceptibility to 
smoking-induced lung cancer.36  Current 
evidence against the gender difference hy-
pothesis outweighs the evidence in favor.   
This evidence primarily comes from stud-
ies demonstrating similar associations be-
tween relative risk estimates for men and 
women for a specific degree of smoking 
history.35

Additional Risk Factors
In addition to tobacco smoke exposure, 

many other factors are established causes 
of lung cancer.  A number of agents have 
been identified as lung carcinogens based 
on evidence obtained from workers ex-
posed to these substances at relatively high 
concentrations.  These include chromium, 
nickel, arsenic, asbestos, and radon.37-39  
The relative contribution of occupational 
exposures to the lung cancer burden, 
though substantial at approximately 10%,6 
is diminishing over time.  This recent trend 
is due to steps being taken to minimize 
workplace exposures as agents are identi-
fied as lung cancer risk factors.37

	
Radon is an inert gas produced naturally 
from radium in the decay series of ura-
nium.  Because it enters buildings in soil 
gas, it is a common indoor air pollut-
ant.  The U.S. Environmental Protection 
Agency estimates approximately 15,000 
to 20,000 lung cancer deaths per year in 
the United States are caused by radon.40  
Studies of radon exposures in residential 
settings indicate a level of lung cancer risk 
associated with indoor radon exposure is 
consistent with this prediction.41  

In addition to the known, established 
causes of lung cancer, many other fac-
tors have been studied in relation to risk.  
The evidence is solidifying that outdoor 
air pollution contributes to lung cancer 
risk, and may be responsible for 1-2% of 
the overall lung cancer burden.42

The identification of lifestyle factors 
other than cigarette smoking that affect 
lung cancer risk could expand the menu 
of options for the primary prevention 
of lung cancer.  Diet and physical ac-
tivity are examples of factors that have 
been studied in this regard.  The results 
of case-control and prospective cohort 
studies have tended to show that individ-
uals with high dietary intake of fruits or 
vegetables have a lower risk of lung can-
cer than those with low fruit or vegetable 
intake.43  Behavioral Risk Factor Sur-
veillance System (BRFSS) survey data 
reveal that in South Carolina in 2003, the 
prevalence of eating five or more fruits 
and vegetables per day was 13% lower in 

Lung and Bronchus Cancer Disparities in South Carolina: 
Epidemiology and Strategies for Prevention

Figure 4. Quit Ratio by Race. Source: www.cdc.gov/tobacco. Note: Years reflect 
NHIS survey years.
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AA than EA,44 documenting a difference 
between racial/ethnic groups with respect 
to this potentially protective health be-
havior.  Although protective associations 
have been observed with increased fruit 
and vegetable consumption, the specific 
constituents of fruits and vegetables that 
might confer protection are unknown.  
For example, the results of large-scale 
randomized primary prevention trials 
now clearly indicate that regular use of 
dietary supplements containing beta-car-
otene45-47 or vitamin E48,49 does not protect 
against lung cancer.  In fact, in high-inten-
sity smokers, beta-carotene supplements 
increased lung cancer risk.45,47

Several studies have reported that more 
physically active individuals have a lower 
risk of lung cancer than those who are 
more sedentary,50 even after adjustment 
for cigarette smoking.  Physical activity 
has yet to be studied in relation to lung 
cancer risk in an AA population.  To the 
extent physical activity is relevant to lung 
cancer, it is worth noting BRFSS survey 
data indicate that among adults in South 
Carolina in 2003, the prevalence of get-
ting 20 minutes or more of physical activ-
ity on three or more days per week was 
18% less in AA than EA.44  As with the as-
sessment of any lifestyle factor other than 
smoking with lung cancer risk, potential 

residual confounding by cigarette smok-
ing must be considered a viable explana-
tion until proven otherwise. 

Screening for Lung Cancer
Screening for lung cancer has been contro-
versial for over three decades.  Early large 
randomized controlled trials (RCTs) of 
screening sponsored by the National Can-
cer Institute (NCI) as well as a Czechoslo-
vakian study tested chest roentgenograms 
and sputum cytopathologic examination 
in various combinations.  None demon-
strated a decrease in lung cancer-related 
mortality,51-55 the ultimate goal of any lung 
cancer screening program.  It follows from 
this finding that increased detection of ear-
ly-stage, resectable lung cancer does not 
prolong life.  Factors such as inadequate 
statistical power and choice of a control 
arm are cited as limitations of these trials.  
Consequently, no cancer-related organiza-
tion recommends screening for lung can-
cer.  In general, the effectiveness of a lung 
cancer screening program is enhanced by 
minimizing the number of invasive tests 
for confirming a lung cancer diagnosis 
and by targeting a high-risk population.  
These steps decrease the unnecessary test-
ing on those without cancer and increasing 
the yield of the screening program.

Advancements in imaging technology 

have spurred a renewed interest in lung 
cancer screening.  Low-radiation-dose 
CT (LDCT) imaging techniques use low 
levels of ionizing radiation to generate a 
low-resolution image.  This technique is 
faster and less costly than standard heli-
cal CT scanning, but it is approximately 
four times more sensitive than a standard 
chest roentgenogram.  The hypothesis is 
that LDCT will detect a lung malignancy 
at an earlier, and therefore more treatable, 
stage than the standard chest radiograph.  
Two observational studies evaluated 
LDCT in persons who were at high risk 
of lung cancer due to significant smok-
ing histories.  Of all suspicious nodules 
detected by LDCT, 10-13% were biopsy-
confirmed as cancer, and most (53-81%) 
were stage I.56-59  The detection of a signif-
icant number of stage I cancers is a prom-
ising finding, but the mortality benefit is 
currently unknown.60  An important con-
sideration regarding LDCT as a screening 
tool is that its high sensitivity will result 
in many false positive test results, leading 
to the downstream effects of unnecessary 
invasive testing and surgical procedures.  
Furthermore, some detected cancers 
would never have progressed to clinical 
disease (i.e. overdiagnosis).  Whether or 
not the aggregate morbidity and mortal-
ity associated with detecting lung cancers 
at an early stage with LDCT will be out-
weighed by reduced lung cancer mortality 
rates remains to be seen.  These questions 
will be resolved by the NCI-sponsored 
National Lung Screening Trial (NLST), 
in which more than 50,000 persons were 
randomized to either chest radiograph or 
LDCT for three annual screens.  Prelimi-
nary results are expected in 2009.  The 
Medical University of South Carolina is a 
participating site in this study.61

 
Other screening modalities for lung can-
cer are under investigation.  In one study, 
lesions over 7mm in size were evalu-
ated with positron-emission tomography 
(PET) scanning plus LDCT; this com-
bination successfully identified 90% of 
cancers, but also resulted in biopsies of 
50% of false-positive tests.62  Screening 
with molecular markers, such as volatile 
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Table 1. South Carolina 2000 BRFFS data by race and gender: How old were you 
when you first started smoking cigarettes regularly?*

             Never Smoked (%) Ever Smoked (%)

< 14 years 15-16 years 17-18 years >19 years

Total 48 12.8 20.8 25.5 36.2

Gender

     Male 55 14.7 22.4 25.5 31.9
     Female 39 10.8 19.1 25.4 40.8

Race

     White 46 13.4 22.4 25.8 33.8
     Black 58 6.3 13.0 22.3 52.6
     Others 51 28.9 20.4 28.0 17.6

*This question was asked of all respondents who reported smoking 100+ cigarettes in 
his/her lifetime.
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organic acids and microsatellite DNA al-
terations detected in exhaled condensate, 
has recently been tested.63-65  The applica-
tion of proteomics could potentially gen-
erate a specific blood and tissue-specific 
antibody profile that mirrors the natural 
history of lung cancer at a molecular lev-
el.66,67 The expression pattern of specific 
microRNAs have been observed to be 
able to distinguish lung tumors from ad-
jacent normal tissue; if these findings are 
replicated, this could potentially provide 
a new strategy for the early detection of 
lung cancer.68

Conclusions
The optimal strategy to bring South Car-
olina’s epidemic of lung cancer under 
control is an effective cigarette smoking 
control program.  Because approximately 
85% of all lung cancer is attributable to 
cigarette smoking, lung cancer prevention 
strategies need to focus on preventing ini-
tiation of cigarette smoking among youths 
and young adults and assisting cessation 
efforts among current smokers.  As seen in 
Table 1, a substantial proportion (36%) of 
all smokers and especially African Ameri-
can smokers (53%) in South Carolina 
began smoking after they turned 19 years 
old.  This indicates a need to target smok-
ing prevention intervention toward young 
adults.
 
Smoking cessation guidelines outlined by 
the U.S. Public Health Service identify 
several tools for quitting.69  Pharmaco-
therapy, in the form of nicotine replace-
ment therapy (NRT) or non-nicotine 
products (e.g., bupropion) have been 
observed to double a smoker’s chance 
of quitting successfully.  The use of NRT 
is based on the rationale that it reduces 
withdrawal by supplying nicotine via a 
less toxic delivery system.  NRT products 
include nicotine patch, gum, lozenge (all 
available over-the-counter), inhaler, and 
nasal spray (available through prescrip-
tion only).  Behavior therapy, with or 
without pharmacotherapy, is also effec-
tive for smoking cessation.69  However, 
use of these cessation aids remains low.  
Data from the 2000 NHIS indicate that 

78% of smokers who tried to quit in the 
previous year did not use any of these ces-
sation methods,70 a finding that has been 
replicated by others.71,72  It is unclear if 
there is differential use or knowledge of 
effective cessation aids between AA and 
EA smokers.  Moreover, there is a pau-
city of studies among AA smokers testing 
intervention strategies that reflect current 
state-of the-art techniques.73

For all smokers, quitting results in con-
siderable health benefits in addition to 
the reduced risk of lung cancer.9  Clini-
cians must be willing to assist patients 
with quitting and be actively engaged in 
preventing young patients from starting to 
smoke.  Unfortunately, evidence suggests 
that AA smokers are less likely than other 
racial/ethnic groups to be advised to quit 
smoking by a physician.74  This is par-
ticularly disconcerting because AAs have 
a more difficult time quitting once they 
are dependent smokers, and also have a 
higher risk of cancer for a given exposure 
to tobacco.17

The potential role of socioeconomic sta-
tus cannot be overlooked in considering 
racial/ethnic disparities in the lung cancer 
burden.  Lung cancer is more likely to oc-
cur in the poor and less educated, a pattern 
that has been observed in diverse geo-
graphic locations.75-77  Lower socioeco-
nomic status has also been observed to be 
associated with later stage at diagnosis.78  
Socioeconomic status is associated with a 
constellation of interacting determinants 
of lung cancer risk, such as smoking, diet, 
and exposures to inhaled carcinogens in 
the workplace and general environment.  
Lower socioeconomic status is associated 
with an unfavorable profile for all of these 
factors.  Advancing our understanding of 
the complex linkages between compo-
nents of socioeconomic status and lung 
cancer risk is essential to effectively ad-
dressing this social class disparity, and 
reducing lung cancer rates in the poorer 
segments of society.

The central role of cigarette smoking pre-
vention and control efforts to lung cancer 

prevention is clear.  The evidence to date 
on the role of other lifestyle factors such 
as diet and physical activity suggests these 
may also play a role in affecting lung can-
cer risk, but the magnitude of the impact is 
not only less compared to cigarette smok-
ing but it is presently much less well-de-
fined.  Achieving a more precise under-
standing of the role of diet and physical 
activity in the etiology of lung cancer 
should be a priority, as these would open 
up new avenues for prevention.  For ex-
ample, dietary modification could poten-
tially be used to help prevent lung cancer 
in nonsmokers and help former smokers 
to further reduce their lung cancer risk.  
Healthy lifestyle behaviors tend to be cor-
related, so healthful dietary modifications 
in smokers could even have downstream 
effects by increasing the likelihood of 
smoking cessation attempts.
	  
In contrast with other regions in the U.S., 
in the Southeast, AAs constitute a very 
high proportion of rural residents.  South 
Carolina is a relatively rural state; over 
40% of rural residents are AA.  It also is 
a relatively poor state, with the average 
personal income only approximately four-
fifths of the national average.79  These 
factors converge to create racial and geo-
graphic disparities in health care, which 
may at least partly explain the dispropor-
tionately high cancer rates of AAs, who 
represent 31% of South Carolina’s total 
population.80  Tobacco control strategies 
must be developed for South Carolina’s 
substantial rural population.  Compared to 
the urban population, South Carolina’s ru-
ral population tends to be older, less edu-
cated, poorer, receive less preventive care, 
and have fewer physician visits.81,82  Rural 
residents tend to adopt a more fatalistic 
outlook toward developing cancer than 
their urban counterparts.83,84  Racial dis-
parities in prognosis and late stage at di-
agnosis of lung cancer may be magnified 
by these characteristics associated with 
residing in rural areas.  Rural and urban 
populations in the Southeast have been 
observed to differ with regard to higher 
smoking rates and their knowledge as 
well as attitudes about the dangers of sec-
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ondhand smoke.85  Also, rural populations 
are less likely to participate in smoking 
cessation programs because of the lack 
of community-based health resources and 
programs.85

	
Establishing culturally sensitive tobacco 
control interventions within minority 
communities in general, and specifically 
in rural minority communities, will be 
pivotal to effective control of cigarette 
smoking in South Carolina.  Examples of 
strategies are those designed to develop 
a minority lay health educator network, 
church-based cessation programs, and 
culturally appropriate self-help materials.
Lung cancer accounts for such a large 
proportion of the overall burden of can-
cer mortality in South Carolina that lung 
cancer control efforts need to be the cen-
terpiece of South Carolina’s overall can-
cer control strategy.  Among males, lung 
cancer rates in AAs exceed those in EAs, 
and the reasons for this disparity are not 
understood. Research is needed to test 
new hypotheses to help better understand 
the persistent excess in lung cancer rates 
in AAs compared to other racial/ethnic 
groups so that this disparity can be elimi-
nated.  Substantially reducing the high 
rates of lung cancer in South Carolina will 
require preventing youths from starting to 
smoke cigarettes and effectively promot-
ing smoking cessation among dependent 
smokers. 
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