
Lung Cancer   

Summary 
Lung cancer is the leading cause of cancer 
death in Washington State, in the United 
States, and in many countries throughout the 
world. In 2005 in Washington, the age-
adjusted mortality rate of lung cancer was 52 
per 100,000 people. More men than women 
died of lung cancer in 2005 (1,641 men 
compared to 1,476 women). The age-
adjusted mortality rate for women was 44 per 
100,000 compared to 62 per 100,000 for men.  

Lung cancer patients have very poor 
survival, partly because diagnosis typically 
occurs after the cancer has spread beyond 
the lungs, at which point there are few 
treatment options. Unfortunately, a 
screening test with proven ability to reduce 
mortality is not yet available.   

The major cause of lung cancer is tobacco 
use. For this reason, smoking prevention 
and cessation remain the most effective 
methods to reduce lung cancer.  

Time Trends 
Trends in lung cancer incidence and mortality 
closely match trends in smoking 30 years 
earlier. This is generally the time required to 
develop lung cancer after exposure to the 
harmful chemicals in cigarettes.1 In Washington, 
lung cancer mortality rates increased from 1980 
until about 1993, when the trend reversed. Lung 
cancer mortality rates continued to decline 
through 2005. Washington patterns appear 
similar to national trends from 1980 through 
2003, the most recent year for which national 
data are available.2 Among Washington men, 
lung cancer mortality rates were steady from 
1980 until about 1992, when they began to 
decline. Among women, rates increased from 
1980 until about 2000. The rate of increase 
slowed from 1990 to 2000, when mortality in this 

group hit a plateau. There is some suggestion that 
mortality rates among women began to decline in 
2000, but more years of data are necessary to 
determine if this is the case. Washington patterns for 
men and women are similar to national trends from 
1980 to 2003. 
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Year 2010 Goals 
The national goal in Healthy People 2010 
(Midcourse Review) is to reduce the age-adjusted 
mortality rate for cancers of the lung, bronchus, and 
trachea to about 43 deaths per 100,000 people. In 
2005, the death rate for these cancers in 
Washington was 52 deaths per 100,000 people. To 
meet the 2010 goal, Washington would need to 
experience a steeper reduction in lung cancer 
mortality than has occurred since the decline began 
in about 1993.  

Geographic Variation 
The higher a population’s smoking rates, the higher 
are its lung cancer rates. This is true nationally and 
on a global scale. Increasing cancer incidence rates 
have followed the rise in smoking prevalence in 
developing countries.3 Within Washington, there is 

Definition: The National Cancer Institute defines lung cancer as 
uncontrolled growth of cancer cells in the lung or large air 
passages of the lungs (bronchi). Mortality from this disease is 
expressed using ICD-9 codes 162.2-162.9 (for deaths in years 
prior to 1999) and ICD-10 code C34 (for deaths in 1999 or later) 
on the death certificate. Incidence is coded with the ICD-O-3 
codes C34.0-C34.9, excluding histology codes 9140 and 9590-
9989. Hospitalizations for lung cancer are expressed using ICD-9-
CM codes 162.2-162.9. 
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some geographic variation in lung cancer 
mortality rates. In 2003–2005 combined, Gray’s 
Harbor, Pierce, Lewis, Clark, and Mason 
counties had higher mortality rates than the 
state as a whole. King, Walla Walla, and 
Whatcom counties had lower mortality rates. 
Given that geographic patterns in lung cancer 
mortality tend to follow patterns of smoking,3 
these differences may be due in part to historical 
variations in smoking rates.  
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Age and Gender 
Lung cancer mortality rates increase with age 
and vary by gender. Nationally, men have had 
higher mortality rates and higher rates of 
smoking. The gap between male and female 

lung cancer mortality rates is narrowing because the 
difference between male and female smoking rates 
over the past few decades has narrowed. From 
2003 to 2005, Washington males and females in 
nearly all age groups had similar smoking 
prevalence rates. This finding indicates that in 
Washington, lung cancer rates in women will likely 
continue to approach rates in men in coming years. 

Although smoking plays an important role in lung 
cancers in both genders, a greater percent of 
women than men with lung cancer are non-
smokers.4 The reason for this gender difference is 
unknown, but one potential contributor could be 
differences in exposure to environmental tobacco 
smoke (ETS). In one study, although a greater 
percent of men than women were exposed to ETS in 
the workplace (71% vs. 47%), a much higher 
percent of women than men were exposed to this 
carcinogen at home because their spouses smoked 
(63% vs. 13%).5 If women have more exposure than 
men to ETS, then this could help explain why a 
greater percent of non-smoking women than non-
smoking men develop lung cancer. Other research 
suggests that women might be more susceptible to 
developing lung cancer than men, potentially due to 
hormone-related or genetic factors.6,7,8,9,10,11 Not all
studies support these findings, however.
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In 2003–2005, lung cancer mortality rates rose 
among Washington women with increasing age, 
except among women ages 85 and older, who had 
lower mortality than women ages 75–84. During the 
same period, mortality increased with age among 
Washington men until age 84. Unlike the pattern in 
women, Washington men ages 85 and older had the 
same lung cancer mortality rate as those ages 75–
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84. Competing causes of death in the oldest age 
group could contribute to a lower lung cancer 
mortality rate in the oldest age group.3 Lung 
cancer mortality rates for people younger than 
age 35 (not presented) are very low for both 
genders.  

Race and Hispanic Origin  
In 2003–2005 combined, people of Hispanic 
origin in Washington had the lowest age-
adjusted lung cancer mortality rate, followed by 
Asians and Pacific Islanders. American Indians 
and Alaskan Natives, blacks, and whites had the 
highest mortality rates. These patterns reflect 
differences in smoking across these groups. 

Nationally, blacks have the highest lung cancer 
death rates. Once diagnosed, they also have 
poorer survival than whites. One factor that 
might contribute to their poorer survival is more 
frequent diagnosis at a later stage when the 
cancer has spread further.3 But even when 
comparing people diagnosed at the same stage, 
blacks have poorer survival than whites.1 This 
gap could be due to differences in access to 
care, quality of care, or other illnesses that also 
influence survival.14,15 One study found that 
although physicians offered surgery, which 
presents the best chance of cure,16 to blacks as 
often as to whites, blacks were more likely to 
refuse it.17 The authors speculated that varying 
beliefs about the potential effectiveness of 
surgery might explain the difference in surgery 
acceptance between the two groups.  
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Income and Education 
In the United States, socioeconomic position, often 
measured by income or education, has been 
associated with lung cancer mortality. One study 
found that among men ages 25 and older, higher 
lung cancer mortality was linked with higher 
socioeconomic position from 1950 to 1980, but this 
relationship began to reverse in the early 1970s.18 
The same study showed that lung cancer deaths 
among women in higher socioeconomic groups 
increased over time.18 Studies of cancer in 
industrialized nations in the late 1990s and later 
have reported consistent inverse relationships 
between socioeconomic position and lung cancer 
incidence and mortality rates among men. Results 
for women have been less consistent.3  

In 2004–2005 in Washington, lung cancer mortality 
decreased with increasing education among adults 
ages 25 and older. People who had four or more 
years of college education experienced lower lung 
cancer mortality than those who attended some 
college or professional school. That group, in turn, 
had lower lung cancer death rates than those who 
received a high school education or less. The same 
pattern held when lung cancer mortality and 
education were assessed separately by gender 
(results not shown). This pattern mirrors the 
Washington pattern in smoking by education, such 
that greater education is generally associated with 
lower likelihood of smoking. 
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Measures of the relationship between income and 
lung cancer mortality in Washington were not 
available for recent years. But as reported in The 
Health of Washington State, 2004 Supplement19 for 
2000–2002 combined, mortality from lung cancer 
increased as the percent of the population in poverty 
increased. This is not surprising because cigarette 

0
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smoking also tends to increase with increasing 
poverty.  

Other Measures of Impact and 
Burden 
Incidence. In Washington in 2004, 1,985 new 
cases of lung cancer were diagnosed in men 
and 1,863 in women. For men, the age-adjusted 
incidence rate was 76 per 100,000; for women, it 
was 58 per 100,000. Washington incidence 
trends are similar to national patterns of 
declining incidence in men and stable rates in 
women since the late 1990s.2  Because of poor 
survival from lung cancer, trends in incidence 
among Washington’s men and women have 
closely resembled statewide lung cancer 
mortality trends. 

Hospitalizations. In 2004, Washington 
residents experienced 2,378 hospitalizations 
that had a primary diagnosis of lung cancer. 
Another 4,135 hospitalizations were for people 
with lung cancer, but lung cancer was not the 
primary diagnosis. Nonetheless, most of these 
hospitalizations were likely directly or indirectly 
related to lung cancer. Since 2000, there has 
been no change in rates of hospitalizations 
associated with lung cancer in Washington.  

Survival. Lung cancer patients have very poor 
survival. In the United States, about 15% of 
people with lung cancer are still alive five years 
after diagnosis.3 One of the main reasons is that 
diagnosis typically occurs when the cancer has 
spread beyond the lungs, at which point there 
are few treatment options. Surgery, which offers 
the best chance of cure for lung cancer, is 
possible for only about 15% of lung cancer 
patients.3,16,20 Other factors that worsen the 
already poor survival from lung cancer include 
older age at diagnosis and diagnosis with certain 
subtypes.3  

Risk and Protective Factors 
The most important risk factor for lung cancer is 
tobacco use. Smokers are about 22 times more 
likely than non-smokers to die from lung 
cancer.21 Increased risk associated with 
smoking decreases with time since quitting but 
continues for many years. Cigarette smoking is 
responsible for about 90% of lung cancer deaths 
in men and 75%–85% in women.3 Exposure to 
ETS is also associated with increased risk for 
lung cancer. A review of about 50 studies of 
people who had never smoked found a 25% 
increase in risk for lung cancer among those 

who were exposed to ETS at home from a spouse 
who smoked compared to people without ETS 
exposure.22 One large study among people who 
never smoked and former smokers found a 65% 
increase in risk of lung cancer for those who were 
exposed to ETS in the workplace.23 Another study 
illustrated carcinogenic effects of exposure to ETS at 
home, in the workplace, and in social settings 
among people who never smoked.24 Different 
tobacco products have different effects on health. 
Although filtered cigarettes and those with lower tar 
and nicotine yields are advertised as safer, available 
scientific evidence does not support this claim.3  

Chronic respiratory diseases have also been linked 
with increased risk for lung cancer.3 Other studies 
have examined the influence of dietary factors, such 
as fats, fruits and vegetables, and alcohol on lung 
cancer risk. This type of work is challenging as it 
involves disentangling the effects of these factors 
from the effects of smoking, which is highly related 
to diet.3 Based on the body of evidence so far, it 
appears that increased intake of fats might increase 
risk for lung cancer and that increased intake of 
fruits and vegetables, particularly fruits, might reduce 
risk.3,25  

Additional research, often in occupational settings, 
has helped establish a link between lung cancer and 
a variety of exposures inside and outside the home 
and workplace including asbestos, radon, arsenic, 
chloromethyl ethers, chromium, nickel, and 
polycyclic aromatic hydrocarbons. Some of these 
chemicals exert a stronger negative health effect 
among people who smoke than people who do not.3  

Air pollution has also been implicated in the 
development of some lung cancers.3 A review of 
studies on this topic indicated that people with high 
exposure to air pollution experience about a 30%–
50% increase in the risk of developing lung cancer 
compared to those with low exposure.26 We still do 
not know all of the specific air pollutants that 
increase the risk of developing lung cancer.3 The 
Washington State Comprehensive Cancer Control 
Plan identified diesel engine exhaust as one of the 
three known or probable environmental carcinogens 
(the others are radon and arsenic) with the greatest 
potential impact on public health in Washington.27 
According to the International Agency for Research 
on Cancer, diesel exhaust is probably carcinogenic 
to humans.28 

Intervention Strategies  

Because tobacco use is the most important cause of 
lung cancer, reducing tobacco use is an essential 
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intervention. A number of campaigns, ranging 
from cessation programs to public education and 
community and school-based programs have 
effectively reduced tobacco use. (See the 
Tobacco Use chapter for additional information.)  

Medical researchers have assessed several 
screening approaches for reducing mortality 
from lung cancer by diagnosing early stage 
disease. Early diagnosis might lead to lower 
mortality because in current practice, surgery—
which appears to be associated with better 
outcomes—is performed only if the cancer has 
not spread beyond the lungs.16,20,29 The results 
of studies to examine the effectiveness of chest 
X-rays, sputum cytology, and low-dose 
computed tomography (also known as spiral CT) 
in reducing mortality have been 
inconclusive.29,30,31,32 Several ongoing studies 
might help answer this question.3  

Additional studies are trying to identify 
biomarkers from tissues that are relatively easy 
to collect (for instance, certain proteins or 
genetic mutations testable in blood samples or 
easily accessible tissues) to identify early stage 
lung cancer as alternative screening tools to 
radiology.33 Other research attempts to define 
factors that influence susceptibility to cancer 
after exposure to carcinogens.3 This work will 
help determine the most appropriate populations 
to target in chemoprevention and other possible 
interventions to reduce mortality from lung 
cancer. 

See Related Chapters: Tobacco Use, Nutrition, 
Indoor Air Quality, and Outdoor (Ambient) Air Quality. 

Data Sources (For additional detail, see Appendix 
B). 
Washington State Death Certificate Data: Washington 
State Department of Health, Vital Registration System 
Annual Statistical Files, Deaths 1980–2005, released 
December 2006  
Washington State Cancer Incidence: Washington 
State Department of Health, Washington State 
Cancer Registry, October 2006. 
Washington Hospitalization Data: Dataset compiled 
by the Washington State Department of Health, 
Center for Health Statistics from the Washington 
Comprehensive Hospitalization Abstract Reporting 
System, Oregon Hospital Discharge data, and 
Veterans Hospital Administration datasets, December 
2006. 
Washington State Population Counts: U.S. Census 
provided through Washington State Office of Financial 
Management (OFM); OFM intercensal and postcensal 
estimates, Krupski Consulting.  

National Death Data: SEER*Stat Database: Mortality-All 
Causes of Death (COD), Public-Use With State, Total U.S. 
(1969–2003), National Cancer Institute, DCCPS, 
Surveillance Research Program, Cancer Statistics Branch, 
released April 2006. Underlying COD mortality data 
provided by NCHS. 

For More Information 

Washington State Cancer Registry, 
http://www3.doh.wa.gov/WSCR/  

SEER Program, http://www.seer.cancer.gov/ 

National Cancer Institute, 
http://www.cancer.gov/cancertopics/types/lung 

American Cancer Society, 
http://www.cancer.org/docroot/home/index.asp  

Technical Notes 

Mortality rates based on counts of less than 20 were not 
presented.  

Endnotes 
                                                           
1 Alberg, A. J., Brock, M. V., & Samet, J. M. (2005). Epidemiology of 
lung cancer: looking to the future. Journal of Clinical Oncology, 23, 
3175-3185. 
2 Howe, H. L., Wu, X., Ries, L. A. G., Cokkinides, V., Ahmed, F., Jemal, 
A., et al. (2006). Annual report to the nation on the status of cancer, 
1975-2003, featuring cancer among U.S. Hispanic/Latino populations. 
Cancer, 107, 1711-1742.  
3 Schottenfeld, D., & Fraumeni J. F., Jr. (Eds.). (2006). Cancer 
epidemiology and prevention (3rd ed.). Oxford: Oxford University Press. 
4 Patel, J. D. (2005). Lung cancer in women. Journal of Clinical 
Oncology, 23, 3212-3218. 
5 Boffetta, P., Agudo, A., Ahrens, W., Benhamou, E., Benhamou, S., 
Darby, S., et al. (1998). Multicenter case-control study of exposure to 
environmental tobacco smoke and lung cancer in Europe. Journal of 
the National Cancer Institute, 90(19), 1440-1450. 
6 Zang, E. A., & Wynder, E. L. (1996). Differences in lung cancer risk 
between men and women: examination of the evidence. Journal of the 
National Cancer Institute, 88, 183-192. 
7 Henschke, C. I., & Miettinen, O. S. (2004). Women’s susceptibility to 
tobacco carcinogens. Lung Cancer, 43, 1-5. 
8 Ryberg, D., Hewer, A., Phillips, D. H., & Haugen, A. (1994). Different 
susceptibility to smoking-induced DNA damage among male and 
female lung cancer patients. Cancer Research, 54, 5801-5803. 
9 Mollerup, S., Ryberg, D., Hewer, A., Phillips, D. H., & Haugen, A. 
(1999). Sex differences in lung CYP1A1 expression and DNA adduct 
levels among lung cancer patients. Cancer Research, 59, 3317-3320. 
10 Wei, Q., Cheng, L., Amos, C. I., Wang, L. E., Guo, Z., Hong, W. K., 
& Spitz, M. R. (2000). Repair of tobacco carcinogen-induced DNA 
adducts and lung cancer risk: a molecular epidemiology study. Journal 
of the National Cancer Institute, 92, 1764-1772. 
11 Spitz, M. R., Wei, Q., Dong, Q., Amos, C. I., & Wu, X. (2003). 
Genetic susceptibility to lung cancer: the role of DNA damage and 
repair. Cancer Epidemiology, Biomarkers & Prevention, 12, 689-698. 



Lung Cancer 5.8.6 The Health of Washington State, 2007 
updated: 12/07/2007  Washington State Department of Health 

                                                                                                                                                                                    
12 Bain, C., Feskanich, D., Speizer, F., Thun, M., Hertzmark, E., 
Rosner, B. A., & Colditz, G. A. (2004). Lung cancer rates in men 
and women with comparable histories of smoking. Journal of the 
National Cancer Institute, 96, 826-834. 
13 Jemal, A., Travis, W. D., Tarone, R. E., Travis, L., & Devesa, S. 
S. (2003). Lung cancer rates convergence in young men and 
women in the United States: analysis by birth cohort and 
histologic type. International Journal of Cancer, 105(1), 101-107. 
14 Gadgeel, S. M., & Kalemkerian, G. P. (2003). Racial 
differences in lung cancer. Cancer and Metastasis Reviews, 22, 
39-46. 
15 Bach, P. B., Cramer, L. D., Warren, J. L., & Begg, C. B. (1999). 
Racial differences in the treatment of early-stage lung cancer. 
New England Journal of Medicine, 341, 1198-1205. 
16 Spiro, S. G., & Porter, J. C. (2002). Lung cancer—where are 
we today? Current advances in staging and nonsurgical 
treatment. American Journal of Respiratory and Critical Care 
Medicine, 166, 1166-1196. 
17 McCann, J., Artinian, V., Duhaime, L., Lewis, J. W., Kvale, P. 
A., & DiGiovine, B. (2005). Evaluation of the causes for racial 
disparity in surgical treatment of early stage lung cancer. Chest, 
128, 3440-3446. 
18 Singh, G. K., Miller, B. A., & Hankey, B. F. (2002). Changing 
area socioeconomic patterns in U.S. cancer mortality, 1950-1998: 
Part II—Lung and colorectal cancers. Journal of the National 
Cancer Institute, 94(12), 916-925. 
19 Washington State Department of Health. (2004, September). 
The Health of Washington State 2004 Supplement. Olympia, WA.  
[cited 2007, September 24] Available from 
http://www.doh.wa.gov/HWS/HWS2004supp.htm. 
20 Jett, J. R., & Midthun, D. E. (2004). Screening for lung cancer: 
Current status and future directions: Thomas A. Neff Lecture. 
Chest, 125, 158-162. 
21 U.S. Surgeon General. (1989). Reducing the health 
consequences: 25 years of progress. Washington, DC: U.S. 
Government Printing Office. 
22 Boffetta, P. (2002). Involuntary smoking and lung cancer. 
Scandinavian Journal of Work, Environment & Health, 28(Suppl. 
2), 30-40. 
23 Vineis, P., Hoek, G., Krzyzanowski, M., Vigna-Taglianti, F., 
Veglia, F., Airoldi, L., et al. (2007). Lung cancers attributable to 
environmental tobacco smoke and air pollution in non-smokers in 
different European countries: a prospective study. Environmental 
Health, 6, 7. 
24 Brennan, P., Buffler, P. A., Reynolds, P., Wu, A. H., Wichmann, 
H. E., Agudo, A., et al. (2004). Secondhand smoke exposure in 
adulthood and risk of lung cancer among never smokers: a 
pooled analysis of two large studies. International Journal of 
Cancer, 109, 125-131. 
25 Miller, A. B., Altenburg, H. P., Bueno-De-Mesquita, B., 
Boshuizen, H. C., Agudo, A., Berrino, F, et al. (2004). Fruits and 
vegetables and lung cancer: findings from the European 
Prospective Investigation into Cancer and Nutrition. International 
Journal of Cancer, 108, 269-276. 
26 Boffetta, P. (2006). Human cancer from environmental 
pollutants: The epidemiological evidence. Mutation Research, 
608, 157-162. 

 
27 Washington Comprehensive Cancer Control Partnership. (2003). 
Environmental carcinogens. In Washington State Comprehensive 
Cancer Control Plan 2004-2008, 70-78. 
28 International Agency for Research on Cancer (IARC). (2007). IARC 
monographs on the evaluation of carcinogenic risks to humans – 
Overall evaluations of carcinogenicity to humans. 
http://monographs.iarc.fr/ENG/Classification/crthgr02a.php.  
29 Humphrey, L. L, Teutsch, S., & Johnson, M. (2004). Lung cancer 
screening with sputum cytologic examination, chest radiography, and 
computed tomography: An update for the U.S. Preventive Services 
Task Force. Annals of Internal Medicine, 140, 740-753. 
30 Spiro, S. G., & Silvestri, G. A. (2005). One hundred years of lung 
cancer. American Journal of Respiratory and Critical Care Medicine, 
172, 523-529. 
31 Bach, P. B., Jett, J. R., Pastorino, U., Tockman, M. S., Swensen, S. 
J., & Begg, C. B. (2007). Computed tomography screening and lung 
cancer outcomes. Journal of the American Medical Association, 297, 
953-961. 
32 Henschke, C. I., Yankelevitz, D. F., Libby, D. M., Pasmantier, M. W., 
Smith, J. P., Miettinen, O. S., et al. (2006). Survival of patients with 
stage I lung cancer detected on CT screening. New England Journal of 
Medicine, 355, 1763-1771. 
33 Ganti, A. K., & Mulshine, J. L. (2006). Lung cancer screening. 
Oncologist, 11, 481-487. 


