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 The Tobacco Epidemic 

Tobacco use is the leading preventable cause of death in the United States. Smoking results in more than 400,000 
premature deaths each year from conditions such as lung cancer, heart disease, and emphysema. Exposure to 
secondhand tobacco smoke causes 3,000 deaths from lung cancer each year, has immediate effects on the 
cardiovascular system, and causes coronary heart disease. 

Prevention 

The only proven means to prevent death and disease from smoking is to stop smoking or to never start. 
Nonetheless, about one in five (20%) Americans continues to smoke, even though the adverse health effects are 
well known and prevention and cessation programs are readily available. An effective program to reduce death 
and illness from tobacco use must combine efforts to decrease tobacco use with efforts to reduce adverse health 
outcomes for smokers and people exposed to secondhand smoke. 



CDC’s Response 

CDC’s Environmental Health Laboratory houses the Tobacco Laboratory, which examines both individual and 
population exposures to the chemicals in tobacco products. This laboratory is unique because it measures toxic 
and addictive substances in tobacco products, in smoke and other emissions, and in people who use tobacco 
products or are exposed to secondhand smoke. No other laboratory in the federal government has these 
capabilities. 

Tobacco smoke contains more than 7,000 chemical components, and at least 250 of these chemicals are known to 
harm human health. By looking at all aspects of tobacco use and exposure, scientists in the Tobacco Laboratory are 
able to obtain a more accurate understanding of how smokers, non-smokers (through secondhand smoke), and 
smokeless tobacco users are exposed to harmful chemicals. In the early 1990’s, the Tobacco Laboratory produced 
data showing that 88% of the nonsmoking population was exposed to tobacco smoke (Figure 4.1). This finding 
was used as a justification for restricting smoking in public buildings. The Tobacco Laboratory continued to moni­
tor tobacco exposure over time, and follow up measurements showed a dramatic reduction in secondhand smoke 
exposure in all segments of the population as a result of these interventions. 



Figure 4.1 
Trends in exposure* of nonsmokers† to secondhand smoke in the U.S. population, National Health and Nutrition 
Examination Survey 1988-2002 (Pirkle et al., 2006) 

YEARS SURVEYED 

* Serum cotinine ≥ 0.05 nanograms per milliliter 
†Aged ≥ 4 years 
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CDC’s Tobacco Laboratory uses five key approaches to guide comprehensive research on the health impact 
of tobacco use. Specifically, CDC analyzes tobacco products, tobacco smoke, and other emissions; determines 
how people use tobacco products; and measures tobacco exposure markers in people’s bodies. In the future, 
CDC’s research will develop short-term markers to study how using tobacco products changes cells in the 
body and how this affects disease (e.g. cancer, heart disease). 
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To understand how tobacco products are 
designed and what they contain, the 
Tobacco Laboratory: 

•	 Develops laboratory methods to study cigarette design, 
contents, and emissions. 

•	 Analyzes tobacco products from around the world, looking 
at differences in the product content and design as 

compared with American products.
 

•	 Performs research on smokeless tobacco, hand rolled 
tobacco, clove cigarettes, counterfeit cigarettes, bidis, 

dissolvable products, and water pipe tobacco.
 



More Information: 

Ashley DL, Beeson MD, Johnson DR, McCraw JM, Richter P, Pirkle 
JL, et al. Tobacco-specific nitrosamines in tobacco from US brand 
and non-US brand cigarettes. Nicotine Tob Res. 2003;5:323-31. 

CDC. Determination of nicotine, pH, and moisture content of six 
commercial moist snuff products–Florida. MMWR. 1999;48:398­
401. 

Hearn BA, Ding YS, Vaughan C, Zhang L, Polzin G, Caudill SP, et al. 
Semi-volatiles in mainstream smoke delivery from select 
charcoal-filtered cigarette brand variants. Tob Control. 2010 
Jun;19(3):223-30. 

Pappas RS, Stanfill SB, Watson CH, Ashley DL. Analysis of toxic 
metals in commercial moist snuff and Alaskan iqmik. J Anal Toxi­
col. 2008;32(5):281-91. 

Stanfill SB, Brown CR, Yan X, Watson CH, Ashley DL. Quantifica­
tion of flavor-related compounds in the unburned contents of 
bidi and clove cigarettes. J Agric Food Chem. 2006;54:8580-8. 

Stanfill SB, Connolly GN, Zhang L, Jia LT, Henningfield JE, Richter 
P, et al. Surveillance of international oral tobacco products: Total 
nicotine, un-ionized nicotine and tobacco-specific nitrosamines. 
Tob Control. 2011;20:e2. 



	 	 	 	 	 	 	 	 	 		 	
    
  

	 	 	 	 	 	 	 	 		 	
  

	 	 	 	 	 	 	 	 		 	
  
   
  
  
   
   
  

To analyze tobacco smoke and other emissions, 
the Tobacco Laboratory: 

•	 Uses smoking machines to collect both the particulate matter 
and gases in mainstream cigarette smoke generated according 
to international standards. 

•	 Examines how product design influences smoke delivery to 
people. 

•	 Collects smoke under various smoking conditions to examine 
how differences in smoking alters the delivery of toxic and 
addictive substances. People smoke cigarettes in different ways; 
even individuals vary how they smoke from cigarette to cigarette 
depending on many factors such as the product type, nicotine 
addiction, metabolic differences, and activities. As a result, there 
are large, natural variations in the amount of chemicals a smoker 
receives. 



More Information: 
Ding YS, Ashley DL, Watson CH. Determination of 10 carcinogenic 
polycyclic aromatic hydrocarbons in mainstream cigarette smoke. 
J Agric Food Chem. 2007;55(15):5966-73. 

Ding YS, Zhang L, Jain RB, Jain N, Wang RY, Ashley DL, et al. 
Level of tobacco-specific nitrosamines and polycyclic aromatic 
hydrocarbons in mainstream smoke from different tobacco 
varieties. Cancer Epidemiol Biomarkers Prev. 2008 Dec;17(12): 
3366-71. 

Pappas RS, Polzin G, Watson CH, Ashley DL. Cadmium, lead, and 
thallium in smoke particulate from counterfeit cigarettes com­
pared to authentic U.S. brands. Food Chem Toxicol. 2007;45(2): 
202-9. 

Polzin GM, Zhang L, Hearn BA, Tavakoli AD, Vaughan C, Ding YS, 
et al. Effect of charcoalcontaining filters on gas phase volatile 
organic compounds. Tob Control. 2008;17(Suppl 1):i10-6. 

Watson CH, Trommel J, Ashley DL. Solid-phase microextraction­
based approach to determine free-base nicotine in trapped 
mainstream cigarette smoke particulate matter. J Agric Food 
Chem. 2004;52:7240-5. 



	 	 	 	 	 	 	 	 	 	
    
  

	 	 	 	 	 	 	 	 	
  

	 	 	 	 	 	 	 	 	 		 	
    
     
  

	 	 	 	 	 	 	 	 	 		 	
  

	 	 	 	 	 	 	 	 	 	 		 	
  

To understand how tobacco products are used 
(topography), the Tobacco Laboratory: 
•	 Looks at how much smoke people draw from cigarettes. 

This can increase the nicotine they are getting, regardless of 
how the package is labeled. 

•	 Studies products to assess how cigarette design influences 
the ways people use tobacco products. 

•	 Looks at racial and genetic differences in smoking behavior 
and how the body breaks down nicotine (nicotine metabo­
lism) and at how these influence adverse health effects 
from tobacco use. 

•	 Looks at the transfer of smokeless product ingredients to 
people. 

•	 Examines the factors that influence the uptake of nicotine and 
other chemicals. 

More Information: 
Ding YS, Chou T, Abdul-Salaam S, Hearn BA, Watson CH. Devel­
opment of a method to estimate mouth-level benzo[a]pyrene 
intake by filter analysis. Cancer Epidemiol Biomarkers Prev. 2012 
Jan;21(1):39-44. 

Watson CH, McCraw J, Polzin G, Ashley DL. Development of a 
method to assess cigarette smoke intake. Environ Sci Tech. 2004; 
38:248-53. 



	 	 	 	 	 	 	 		
  

	 	 	 	 	 	 	 	 		
  
  

	 	 	 	 	 	 	 		
  

	 	 	 	 	 	 	 	 	 		
   
  
   
  
  

	 	 	 	 	 	 	 	 	 	 	
  
  
   
  

To study the types and levels of tobacco markers 
in the body, the Tobacco Laboratory: 

•	 Develops laboratory methods to measure tobacco exposure 
in human blood, saliva, serum, urine, hair, and meconium. 

•	 Examines the effects of tobacco-related chemicals in at-risk 
populations (i.e., older adults, pregnant women, and 

children).
 

•	 Performs short-term studies looking at different populations 
affected by tobacco exposure. 

•	 Measures markers related to tobacco use, such as cotinine 
and the tobacco-specific nitrosamine NNAL, and produces 

population-based reference levels segmented by age,
 
sex, and race or ethnicity; this information is then published 

in CDC’s National Report on Human Exposure to 

Environmental Chemicals.
 

•	 Partners with other leaders in the field of tobacco and 
smoking research, such as the Roswell Park Cancer Institute, 

the Mayo Clinic, and the University of California at San
 
Francisco, to study specific chemicals in tobacco products 

and in people.
 



More Information: 
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Jun;19(6):1389-98. 
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Epidemiol. 2009;169:236-48. 
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phenyl hemoglobin adducts measured in smokers of either regular or light cigarettes. Nic Tob Res. 2005;7(5):729-38. 

Bernert JT, Pirkle JL, Xia Y, Jain RB, Ashley DL, Sampson EJ. Urine concentrations of a tobacco-specific nitrosamine 
carcinogen in the U.S. population from secondhand smoke exposure. Cancer Epidemiol Biomarkers Prev. 2010 
Nov;19(11):2969-77. 

Chambers DM, Ocariz JM, McGuirk MF, Blount BC. Impact of cigarette smoking on volatile organic compound (VOC) 
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Pirkle JL, Bernert JT, Caudill SP, Sosnoff CS, Pechacek TF. Trends in the exposure of nonsmokers in the U.S. population 
to second-hand smoke: 1988 through 2002. Environ Health Perspect. 2006;114(6):853-8. 

Seyler T, Bernert JT. Analysis of urinary 4-aminobiphenyl and selected metabolites in smokers and nonsmokers by 
tandem mass spectrometry. Biomarkers. 2011 May;16(3):212-21. 

Xia Y, Bernert JT, Jain RB, Ashley DL, Pirkle JL. Tobacco-specific nitrosamine 4- (methylnitrosamino)-1-(3-pyridyl)­
1-butanol (NNAL) in smokers in the united states: NHANES 2007-2008. Biomarkers. 2010 Nov 29. 



	 	 	 	 	 	 	 	 	 	 	
  

	 	 	 	 	 	 	 		 	
  

	 	 	 	 	 	 	 	 	
  

	 	 	 	 	 	 	 		
   
  
  

	 	 	 	 	 	 	 	 		
  

In the future, the Tobacco Laboratory plans to: 

•	 Look more closely at the effects of tobacco exposure on 
human biomarkers and other physiologic processes. 

•	 Develop short-term markers of the long-term adverse 
health effects of tobacco use. 

•	 Identify other chemicals in tobacco or product design 
features that boost or maintain addiction. 

•	 Develop tests to measure major cancer-causing chemicals, 
pesticides, and other toxic chemicals−such as lead, chromium, 
heterocyclic amines, and cyanide−in tobacco products, 
tobacco smoke, and/or people exposed to tobacco. 

•	 Examine individual smoking patterns to aid in developing 
optimized cessation strategies. 



CDC works 24/7 keeping America safe from health, safety and security threats, both foreign and domestic. Whether diseases start at 
home or abroad, are chronic or acute, curable or preventable, human error or deliberate attack, CDC fights it and supports communi­
ties and citizens to prevent it. CDC is the nation’s health protection agency –saving lives, protecting people from health threats, and 
saving money through prevention. 



Centers for Disease Control and Prevention 
National Center for Environmental Health 
Division of Laboratory Sciences 

Mail Stop F-47
 
4770 Buford Highway, NE
 
Atlanta, GA 30341-3724
 

Telephone (toll free): 1-800-CDC-Info (1-800-232-4636) 
Email: CDCINFO@cdc.gov 
Web site: www.cdc.gov/biomonitoring/applied_uses.html 

CS231326-A 

www.cdc.gov/biomonitoring/applied_uses.html
mailto:CDCINFO@cdc.gov

