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Presenter Notes
Presentation Notes
It is an extreme pleasure for me to be here today, and I am particularly honored to receive this award having been an student of Dr. Tyroler.

What I am going to talk about is something that I have struggled with my entire career, which is how epidemiologists can have an impact on public health.  I was recently asked by a student why I enjoy being an epidemiologist, and my immediate reaction was that I have a positive impact on people’s health and lives.  I have been fortunate in my career to have  felt this at times in my career.  After I left UNC in 1987, I became the Chief of the Risk Assessment Branch at NIOSH and had the opportunity to work on several issues that were of regulatory importance to our sister agency OSHA and EPA.  I have to admit when I took the job it was with some trepidation because I was departing from my former role as an occupational epidemiologist, and entering the dirty world of policy making.  One of my colleagues, Kyle Steenland, told the following joke, which exlempifies the attitude of some people about the risk assessment process.  The Director of NIOSH



If I have seen further ∧ it is 
by standing on the shoulders of giants.

UNC Dissertation Committee:
Dr. Herman (Al) Tyroler
Dr. Carl Shy
Dr. Larry Kupper
Dr. Tim Wilcosky

Special thanks: Dr. Harvey Checkoway

Be in the right place at the right time

had an Impact

Presenter Notes
Presentation Notes
I was extremely fortunate in my time here at UNC to not only be advised by Dr. Tyroler, but also having Drs. Carl Shy, Larry Kupper and Time Wilcosky on my committee.  I have modified the old quote from Sir Isaac Newton from “If I have seen further” to “if I have seen things it is by standing on the shoulders of giants since I don’t believe I have come in close to their achievements in epidemiology and public health.   This leads me to my first maxim which is to have an impact you need to “Be in the right place in the right time”.  For all of you students here today, I can assure you that you have this advantage.



Outline 
• Examples from environmental epidemiology

–Cholesterol and CVD: Al Tyroler
–Air Pollution and Respiratory Diseases: Carl 

Shy
–State of the Art Methods: Larry Kupper and 

David Kleinbaum
–Tobacco and Lung Cancer: Richard Doll
–Asbestos and Mesothelioma: Irving Selikoff
–Water Contamination: John Snow

• Lessons learned from examples

Presenter Notes
Presentation Notes
My outline for this talk is simply that I am going to present a review of several examples from environmental epidemiology of  my mentors, others and times my own research that I think may be useful in thinking about some principles of what it takes to make a difference in the public’s health.  I am being purposely broad in my definition of environment to include occupational, personal habits and socioeconomic factors.



Cardiovascular Disease

Herman (Al)  Tyroler
Ask the right questions

Presenter Notes
Presentation Notes
One of the wonderful aspects I will always remember about working with Dr. Tyroler was his ability to always ask the right questions in seminars.  When ever I had a question for him about my own work he would always turn around in true Socratic form and ask me a  question in return.



Tyroler HA and Cassel J. 1964.  The effect of 
urbanization on CHD mortality in rural residents

J. chron. Dis. 1964, Vol. 17, pp. 167477.

Index of UrbanizationCo
ro

na
ry

 H
ea

rt
 D

ise
as

e 
m

or
ta

lit
y

Ra
te

s p
er

 1
00

0 
in

 W
hi

te
 M

al
es

Presenter Notes
Presentation Notes
In his first published article with John Cassell, Dr. Tyroler examined the hypothesis that rapid culture change from industrialization is likely to have deleterious health consequences when it leads to the development of incongruities between the culture of the population at risk and the demands and expectations of the new social situation.  They observed that CHD mortality rose dramatically among rural residents in areas where there had been a high degree of urbanization



Tyroler et al. 1984.  Ischemic heart 
disease risk factors and mortality in 

Evans County black males. 

Am Heart J.  108(3); 738-46. 

Presenter Notes
Presentation Notes
Dr. Tyroler was also a principle investigator in the Evans County study.  This study was initiated in response to the finding that while hypertension was high among blacks in this county that IHD was lower among blacks than whites in these counties.

In this study Dr. Tyroler and his colleagues were able to show that IHD mortality were lower among blacks than whites, but similar to low SES whites.  
They also were able to confirm that IHD mortality in blacks was related to the traditional risk factors of cholesterol and blood pressure, although the relationship with cholesterol was found to curvilinear in blacks and low SES whites, and approximately linear in high SES whites. 



The Lipid Research Clinics Coronary 
Prevention Trial Results

Lipid Research Clinics Program. 1984  JAMA 3:351-64   

Presenter Notes
Presentation Notes
Dr. Tyroler was also a key player in the Lipid Research Clinics Coronary Prevention Trials which was among the first to demonstrate a reduction in cardiovascular mortality from the use of cholesterol lowering drugs.  I can recall Dr. Tyroler lecturing how important these trials were to convincing clinicians about the cholesterol hypothesis despite the abundant evidence from the late 1950’s from Framingham and the Chicago utility worker studies.



Deaths and Age-Adjusted Death Rates for 
Cardiovascular Diseases, U.S., 1979–2008

2012 NHLBI Morbidity and Mortality Chart Book
http://www.nhlbi.nih.gov/resources/docs/cht-book.htm

Year

Deaths in Thousands (Bar) Deaths/100,000 Population (Line)

Presenter Notes
Presentation Notes
Mortality rates from CHD have declined rapidly from the 1980’s, but its been unclear to what extent this dramatic drop has been attributable to improved clinical management or primary prevention.
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ARIC Study
Twenty-Two–Year Trends in Incidence of Myocardial 

Infarction, Coronary Heart Disease Mortality, and Case 
Fatality in 4 US Communities, 1987–2008

Rosamond W D et al. Circulation 2012;125:1848-1857

White Men Black Men

White Women

Black Women

Presenter Notes
Presentation Notes
Results from the Atherosclerosis Risk in Communities (ARIC) study that was initiated by Drs. Tyroler, Gerardo Heiss and Wayne Rosamond when I was a student at UNC has shown that there has also  been a dramatic decline in the incidence of cardiovascular diseases strongly suggesting the primary prevention has had a major impact on reducing the disease.

 suggest that primary prevention has been a key factor.


 The Age- and biomarker-adjusted rate (per 1000 persons) in first hospitalized myocardial infarction or death due to coronary heart disease without prior myocardial infarction and age-adjusted trends by linear and quadratic Poisson regression, for men and women aged 35 to 74 years, in the Atherosclerosis Risk in Communities Study 1987–2008.



Future cardiovascular disease in China

Moran, Gu and Goldman. Circ Cardiovasc Qual Outcomes. 2010 May;3(3):243-52.   

Presenter Notes
Presentation Notes
There is also substantial reasons to be concerned about an increasing epidemic of cardiovascular diseases in developing countries.  For example, in China this study has predicted  a 50% increase in cardiovascular disease from 2010 to 2030.  These trends in China are a poignant remind of Dr. Tyroler and Cassell’s earliest work suggesting the that CHD may be best viewed as a disease related to the stress related to the cultural changes resulting from industrialization.  It is also an example that will be a common theme in my talk of how the risks of diseases are shifting from the developed to the developing world.



Carl Shy circa 1971

Air Pollution

Presenter Notes
Presentation Notes
For my second example, I have chosen to focus on Air pollution and the work one of my other major advisors here at UNC, Dr. Carl Shy.  In fact when I came to UNC I was expecting Carl to be my dissertation advisor, but he was overbooked and I was assigned to Dr. Tyroler.  Nonetheless, I viewed Carl as one of my primary advisors.



The Chattanooga School Children Study. 

Shy et al. 1970 J Air Pol. Control Asoc.  20(8);539-45.

Presenter Notes
Presentation Notes
In 1970 Dr. Shy published the findings from a landmark study of Children’s respiratory function in four areas of greater Chattanooga, Tennessee with varying levels of air pollution.  One area was high nitrogen dioxide, another in particulates and two others were low for both.



Analysis of Variance of height adjusted FEV0.75

Presenter Notes
Presentation Notes
What they found was that pulmonary function was significantly lower in the high NO2 area than in the control areas.  The findings from Dr. Shy’s studies were critically important to the setting by the EPA in 1971 of their first standard for NO2 pollution of 53 ppb, which is still the standard today.



Shy CM.  Archives of Env Health. 1973;27(3):124-8. 

Pulmonary  function in Cincinnati Children

NitrateSulfate

Presenter Notes
Presentation Notes
In a similar study in Cincinnati, Dr. Shy and his colleagues were able to demonstrate that there was lower pulmonary function among children living in areas with high suspended sulfates and nitrates.  These seminal studies in Chattanooga and Cincinnati were undoubtedly highly influential in the development of the standards for the EPA Clean Air Act of 1970.



TRENDS IN CRITERIA AIR POLLUTANTS

Bachman 2007. J Air & Waste Man. 57:652-697

Presenter Notes
Presentation Notes
Of course since then we have learned a lot more about the adverse impact of air pollution on cardiovascular and respiratory diseases in children and adults.  This has led to much stricter EPA standards, and a dramatic lowering of most air contaminants in the United States.  



Global Burden of Disease – Estimated
over 3.5 million deaths in 2010 from air pollution. 

Lim et al. Global Burden of Disease Study.  Lancet 2012; 380: 2224–60

Presenter Notes
Presentation Notes
However, like CHD disease there is still much reason to be concerned when we look at global trends.   

In the recently published global burden of diseases study it was estimated that in 2010 there were about 3.5 million deaths worldwide due to ambient air pollution, which is up from there estimates for 1990 which was about 3 million.



Dr. David Kleinbaum Dr. Larry Kupper

Use of State of the Art Methods

Presenter Notes
Presentation Notes
I was extremely fortunate when I was here in Chapel Hill to benefit from taking what was really the state of the art methods course taught by Drs. David Kleinbaum and Larry Kupper, and also to take several courses in the Biostatistics program.  As mentioned earlier, I was also fortunate to have Larry on my committee.



Cardiovascular mortality among
munitions workers exposed to nitroglycerin 

Stayner et al 1992. Scan J Work Env Health. 18(1):34-43  

Presenter Notes
Presentation Notes
One of the things I experienced first hand in my thesis was the benefits of using what were then was a very new method, Poisson Regression.  My dissertation involved a study of cardiovascular mortality or workers exposed to nitroglycerin in a Army munitions factory.  There had been several anectodal reports and one formal epidemiologic study in Sweden suggesting an increased risk of CVD among nitroglycerin exposed workers, which was thought to be primarily due to a physiologic withdrawal during weekends resulting in coronary vasospasm.  Using conventional life-table methods, we did not see any evidence of an increased risk with and SMR for IHD of 1.07.



Mortality rate ratios for IHD Poisson regression 
for active nitroglycerin exposure by age in years

Stayner et al 1992. Scan J Work Env Health. 18(1):34-43  

Presenter Notes
Presentation Notes
However, using what were then very recently developed methods for Poisson Regression we observed that there was a very strong effect among young workers who were actively employed in the factory.



Lung cancer and cadmium exposure. 

Stayner et al. 1992. Ann Epi 2(3):177-194

Presenter Notes
Presentation Notes
When I returned to work at the National Institute for Occupational Safety and Health where I was Chief of their risk assessment branch  I found many opportunities to apply modern modeling methods to the analysis of epidemiologic data, and the importance of expressing findings in ways that the policy makers at OSHA and other agencies could use.

For example, one of the first analyses I performed was an exposure-response analysis for OSHA on the risk of lung cancer and cadmium exposure.



Stayner et al. 1992. Ann Epi 2(3):177-194

Presenter Notes
Presentation Notes
The shape of the exposure-response is critically important in conducting risk assessments since the estimates of risk can vary drastically dependent on the form of the model chosen.  Here my colleagues and I at NIOSH explored a wide range of potential models and found the best fit was with a supra-linear model but that the fit was adequate with an additive relative risk which was chose for the purposes of the risk assessment.



Estimates of excess risk per 1000 workers 
for 45 years of exposure based on Poisson 

and Cox Additive Relative Rate Models

Exposure 
(μg/m3)

Excess Risk per 1000 workers
Poisson Model Cox Model

5 6 0.5

50 58 24

100 111 50

200 205 96

Stayner et al. 1992. Ann Epi 2(3):177-194

Presenter Notes
Presentation Notes
Our analysis demonstrated that the risk at what was then the OSHA standard of 200 ug/m was associated with a 10 or 20%  risk of lung cancer depending on whether we used a Poisson or Cox model, which in either case was an unacceptably high risk.   Based in large par on  our analysis OSHA in 1992 reduced the permissable exposure limit from 200 to 5 ug/m, which according to our models reduced the risk to between 0.5 and 6 per 1000 workers.



Sir Richard Doll (1912-2005)

TOBACCO SMOKE

Presenter Notes
Presentation Notes
Of course everyone here knows about the landmark studies by the late Sir Richard Doll that firmly establish the relationship between cigarette smoking and lung cancer and several other cancers and cardiovascular disease



Doll, R. et al. BMJ 2004;328:1519

Survival from age 35 for continuing cigarette smokers
and lifelong non-smokers among  UK male doctors

Presenter Notes
Presentation Notes
This is his last paper published in 2004 of the British doctors study he showed a remarkable 10 years of life were lost among smokers.  What is incredible was that at the age of 92 and 50 years after his first publication in 1954 he was still working on this issue.



http://www.cdc.gov/tobacco/data_statistics/tables/trends/cig_smoking/index.htm

Presenter Notes
Presentation Notes
Of course the percentage of smokers in the US has declined dramatically from over 40 % in 1965 to less than 20% today.



Lung cancer risk and workplace exposure to 
environmental tobacco smoke.  

Stayner et al. 2007 Am J Public Health Mar;97(3):545-51.

Presenter Notes
Presentation Notes
I think what may be under appreciated is the remarkable impact of studies that have established a link between exposure to environmental tobacco smoke and lung cancer. I was fortunate to be a part of the IARC monograph review of tobacco smoke in 2002.  Following that meeting a group of us decided conduct a meta-analysis of workplace exposure to ETS and lung cancer risk, which is shown in this figure.  Although we found the overall relative risk of lung cancer was only about 1.3, we found a two fold risk among highly exposed workers.  I have been told that this paper played a critical role in the establishment of many countries bans on tobaccos smoke in public places. 



Declines in Hospital Admissions for Acute MI in North 
Carolina After Banning Smoking in Bars and Restaurants

http://tobaccopreventionandcontrol.ncdhhs.gov/smokefreenc/docs/TPCB-
2011SFNCReport-SHD.pdf.

Presenter Notes
Presentation Notes
What I think is truly remarkable is that there are at least ten studies that have now demonstrated dramatic decreases in hospital admissions for acute myocardial infarctions following implementation of smoking bans.  For example a study in North Carolina estimated that Acute MI were reduced by 20% following the implementation of a ban on smoking in bars and restaurants in 2009.



Smoking bans in the U.S. as of 2012

Presenter Notes
Presentation Notes
Unfortunately there are still several states in the U.S. that haven’t yet banned smoking in public places or only have partial bans.

In Europe, Ireland was the first to ban smoking in the workplace in 2004, since then similar legislation has been enacted in most European countries even in Italy and France!



http://www.tobaccoatlas.org/industry/manufacturing/global_production/

Presenter Notes
Presentation Notes
As with cardiovascular disease and air pollution, it is also somewhat distressing when one looks at the global picture.  Although cigarette production is down in the America’s and Western Europe, it has risen sharply in Eastern Europe, Africa and Southeast Asia



Irving J. Selikoff 1915-1992

Asbestos

Presenter Notes
Presentation Notes
My next example of an epidemiologist who I believe had a major impact is the late Dr. Irving Selikof.  Dr. Selikoff was not the first to report an association between lung cancer and mesothelioma and asbestos exposure.  However, he was the first in the US and was well recognized for his activism in urging policy makers to restrict or ban the use of asbestos.



The Amphibole Hypothesis 
"There are two types of asbestos:

One is potentially lethal
and one is as harmless as a Cheez Doodle.... 

The Cheez Doodle variety of asbestos
is known as chrysotile. It accounts for

95 percent of the asbestos used
in the United States.

And it is utterly, totally harmless." 

Rush Limbaugh, TV, 9/20/93
From: The Way Things Aren't: Rush Limbaugh's Reign of Error. 

by Steve Rendall, Jim Naureckas, and Jeff Cohen 

Presenter Notes
Presentation Notes
The most extreme example of this argument is from the well known scientist, Rush Limbaugh who said “”



• Stayner, Dankovic and Lemen. AJPH. 1996 
Feb;86(2):179-86. - Toxicologic and 
epidemiologic studies provide strong evidence 
that chrysotile is associated with an increased 
risk of lung cancer and mesothelioma. 

• IARC 2011.  There is sufficient evidence in 
human for the carcinogenecity of all forms of 
asbestos (chrysotile, crocidolite, amosite, 
tremolite, actinolite and anthophyllite).  
Asbestos causes mesothelioma and cancer of 
the lung, larynx and ovary

Presenter Notes
Presentation Notes
My coauthors and I wrote a review of the subject in 1996 which reach a far different conclusion.  This same position has been taken all of the major independent reviews.  Most recently the IARC concluded that “”



Stayner et al. Occ Env Med 1997; 54:646-652.

Presenter Notes
Presentation Notes
We also performed a quantitative risk assessment at NIOSH in which we found that the dose-response for asbestos and lung cancer risk was highly linear, that there was no evidence of a threshold or safe level of exposure.  We also estimated that the the risk of lung cancer at the current standard of 0.1 fibers/cc was approximately 5 per 1000, which is not considered by OSHA to be an insignificant risk. 



Engholm & Englund. Critical Reviews in Toxicology, Aug 2009, Vol. 39 Issue 7, p576-588

Mesothelioma is also leveling off in the U.S.
where use was greatly reduced in the 1970s



Joint Policy Committee of the Societies 
of Epidemiology – June 4, 2012

Called for a global ban on the 
mining, use and export of all 
forms of asbestos

Presenter Notes
Presentation Notes
I am also encouraged by the fact that our Societies of Epidemiology recently issued a policy statement calling for a global ban on the production and use of all forms of asbestos.



Asbestos has been banned  in 54 countries

http://ibasecretariat.org/alpha_ban_list.php



Trends in worldwide consumption of asbestos



John Snow (1813-1858) 

Water Contamination and Cholera

Presenter Notes
Presentation Notes
Sir Richard Doll in an interview in Epidemiology suggested that by far the most important epidemiologic discovery was that of John Snow’s demonstrating that cholera was caused by poor water sanitation, which has undoubtedly saved millions of live.  Of course we all know the story of the broad street pump, and how the epidemic of cholera subsided after John Snow removed the pump.  But did you know that public health authorities replaced pump when the epidemic ended?  I think this is a classic example of how we all need to work on helping policy makers understand the importance of our findings.



Adverse Birth Outcomes and Water Contamination 
by Atrazine & Other Agrichemicals  in the Midwest

Presenter Notes
Presentation Notes
I really don’t mean to compare my work to John Snow, but I just wanted to in closing briefly mention what I am currently working on.  We have been funded by CDC to conduct a study of the possible relationship between adverse birth outcomes and water contamination by atrazine and other agrichemicals  in eight Midwestern states including our own Illinois.



Atrazine concentrations in ground 
and surface water in the U.S.

http://water.usgs.gov/nawqa/home_maps
http://infotrek.er.usgs.gov/warp/

<-Chicago

http://water.usgs.gov/nawqa/home_maps
http://infotrek.er.usgs.gov/warp/


Presenter Notes
Presentation Notes
Atrazine and another herbicide roundup (or glyphosate) are used heavily in the production of genetically modified corn. Almost 90% of the atrazine used in the US is used in corn production.  There has been a lot of concern  and limited scientific evidence suggesting that these chemicals may be endocrine disruptors



Atrazine induces complete feminization in male 
African clawed frogs (Xenopus laevis)

Hayes TB et al. Atrazine induces complete feminization  and
chemical castration in male African clawed frogs (Xenopus laevis). Proc 
Natl AcadSci U S A. 2010 Mar 9;107(10):4612-7.

Presenter Notes
Presentation Notes
Perhaps the most dramatic and controversial findings in experimental animals are those from the labs of Tyrone Hayes in Berkeley who has reported that adult male frogs were completely feminized after exposure to atrazine.  Ten percent of the exposed frogs developed into functional females that copulated with males and produced viable eggs.  However results have not been replicated in another study funded by Syngenta (Jooste et al.; Du Preez, LH; Carr, JA; Giesy, JP; Gross, TS; Kendall, RJ; Smith, EE; Van Der Kraak, GL et al. (2005). "Gonadal Development of Larval Male Xenopus laevis Exposed to Atrazine in Outdoor Microcosms". Environ. Sci. Technol. 39 (14): 5255–5261). 



Epidemiologic Evidence for  Atrazine

Limited evidence suggests atrazine may be 
associated with:
 Low Birth Weight - Sathyanarayana et al. 

2010 
 Small for gestational age - Bukowski 2001, 

Munger et al. 2007, Ochoa et al. 2009, 
Chevrier et al. 2011
 Birth defects - Winchester et al. 2009
 Childhood Cancer - Thorpe et al. 2005, 

Carozza et al. 2008



Phase 1: Ecologic Study
• Study Population - Singleton Births 2004-2008  
• 4 million births
• County level data from SDWS and AMP 

program

Phase 2: Individual Births Study
Ohio & Missouri Individual birth outcomes  
& risk factors, county level  exposures.

UIC Environmental Public Health Tracking Study 

Presenter Notes
Presentation Notes
The study is part of the CDC Environmental 



Models adjusted for race/ethnicity, gender, season and year 
of birth, county median household income, county-level 
rates of maternal age groups, population and population 
density.  Analysis restricted to counties of < 300,000 with 
>75% on public water.

Presenter Notes
Presentation Notes
We have only just begun to conduct analyses on these data, and unfortunately I just have some very preliminary results.  Thus far we have not see an effect of atrazine on low birth weight, preterm births or perinatal mortality in our pooled analyses of the ecologic data.



Missouri - Crop Production and Birth Outcomes

Method 1=Poisson Regression, 2=GEE, 3=GAMEPHT

Presenter Notes
Presentation Notes
What has been more interesting thus far is our analysis of the association of birth outcomes and type of crop grown in different counties in Missouri, which is one of the states in our study.  We did not observe any evidence of an association with corn production, but we did observe a strong association between cotton and rice production using several different modeling approaches.

 
Models also adjusted for maternal smoking, WIC use, and prenatal care access.



Top Ten Lessons Learned on
How  to Impact Public Health

1. Be in the right place & time (UNC), also 
need to work hard and be persistent (Doll)

2. Ask the right questions (Tyroler)
3. Study sensitive subpopulations (Shy- Air)
4. Do the best studies (e.g. Tyroler, Shy, Doll)
5. Use the best statistical methods (e.g. 

Kupper & Kleinbaum)

Presenter Notes
Presentation Notes
While all of these are  necessary they are not sufficient to impact public health



6. Study modifiable factors (e.g. 
cholesterol, workplace, air and water 
exposures)

7. Need to work more with policy makers
8. May need to work with advocates (e.g. 

Joint Commission Statement)
9. We need to have a global perspective
10. We need to understand the 

fundamental societal factors underlying 
exposure and disease



Shy Carl.  The Failure of Academic Epidemiology:  
Witness for the Prosecution AJE 1997;145:479-84. 

“To understand how to deal with important public 
health problems, such as sexually transmitted 
diseases violence in society, teenage pregnancies, 
and disparities in mortality rates between 
economic 
classes, the public health community needs 
research on the population determinants of these 
problems and on the effectiveness of interventions 
at the community level.”

Presenter Notes
Presentation Notes
This last point was emphasized in a wonderful paper that if you haven’t read I highly recommend you do by Dr. Carl Shy that was published in AJE in 1997.  In this paper Dr. Shy as a witness in court charged that academic  epidemiologic community has failed public health by focusing on studying individual risk factors.  In this article he wrote that “”



“Nobody any longer who looks at any of the 
data doubts the importance of the social 
environment on the distribution of disease in 
populations.  …But when you get around to 
asking “What do you do about it”? That’s 
when you get into the real problem. …Do 
you go to your Congressman? Do you go to 
your revolutionary?” 

From Interview with Herman A. Tyroler, 
September 5, 2001 
http://www.epi.umn.edu/cvdepi/pdfs/Tyrole
r.pdf

Presenter Notes
Presentation Notes
In an interview with Dr. Tyroler here at UNC he made a very similar statement and in typical Tyrolian fashion raised a question for us all to ponder.  He said



Thank You


	Slide Number 1
	If I have seen further ∧ it is �by standing on the shoulders of giants.�
	 Outline ��
	Cardiovascular Disease�
	Tyroler HA and Cassel J. 1964.  The effect of urbanization on CHD mortality in rural residents
	Tyroler et al. 1984.  Ischemic heart disease risk factors and mortality in Evans County black males. 
	The Lipid Research Clinics Coronary Prevention Trial Results
	Deaths and Age-Adjusted Death Rates for Cardiovascular Diseases, U.S., 1979–2008
	Slide Number 9
	Slide Number 10
	Carl Shy circa 1971
	The Chattanooga School Children Study. 
	Slide Number 13
	Slide Number 14
	TRENDS IN CRITERIA AIR POLLUTANTS�
	Global Burden of Disease –  Estimated� over 3.5 million deaths in 2010 from air pollution. 
	Slide Number 17
	Cardiovascular mortality among� munitions workers exposed to nitroglycerin �
	Mortality rate ratios for IHD Poisson regression for active nitroglycerin exposure by age in years
	Slide Number 20
	Slide Number 21
	Estimates of excess risk per 1000 workers for 45 years of exposure based on Poisson and Cox Additive Relative Rate Models
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Lung cancer risk and workplace exposure to environmental tobacco smoke.  
	Declines in Hospital Admissions for Acute MI in North Carolina After Banning Smoking in Bars and Restaurants
	Smoking bans in the U.S. as of 2012
	Slide Number 29
	 Irving J. Selikoff  1915-1992
	�The Amphibole Hypothesis 
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Joint Policy Committee of the Societies of Epidemiology – June 4, 2012
	Asbestos has been banned  in 54 countries
	Slide Number 37
	John Snow (1813-1858) 
	��Adverse Birth Outcomes and Water Contamination by Atrazine & Other Agrichemicals  in the Midwest
	Atrazine concentrations in ground and surface water in the U.S.
	Slide Number 41
	Slide Number 42
	Epidemiologic Evidence for  Atrazine
	Slide Number 44
	Slide Number 45
	Missouri - Crop Production and Birth Outcomes
	Top Ten Lessons Learned on� How  to Impact Public Health
	Slide Number 48
	Shy Carl.  The Failure of Academic Epidemiology:  Witness for the Prosecution AJE 1997;145:479-84. 
	Slide Number 50
	Thank You��

