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4. Rationale:  
Prostate cancer is the most common cancer in men worldwide.  Over the past 30 years, 
the incidence of prostate cancer has changed dramatically, both within the United States 
and elsewhere. The change in incidence is complicated, with increasing levels from 
1970's to 1992 when it peaked.  It has declined and leveled off since then. Although 
latent prostate cancer rates are the same throughout the world, clinical prostate cancer 
levels vary widely.  This indicates that there is likely a geographic and/or environmental 
influence on the progression or development of clinically significant prostate cancer.  In 
addition, several risk factors have been linked to prostate cancer development, including 
age, family history, race, dietary fat, obesity, and blood levels of androgens and insulin-
like growth factor-1 (IGF-1).  However, many aspects of what leads to the development 
and progression of prostate cancer remain unknown.  



 A cluster of conditions known as the Metabolic Syndrome has grown increasingly 
common in the developed world, with a prevalence of 22% in the adult US population. 
(Ford 2002)   The Metabolic Syndrome is defined by the National Cholesterol Education 
Program Expert Panel as the three or more of the following: obesity, elevated 
triglycerides, decreased-high density lipoprotein cholesterol level, elevated blood 
pressure, and elevated glucose level (Ford 2002).  While several of the components of the 
Metabolic Syndrome (namely obesity (Andersson 1997), insulin resistance (Hsing 2003), 
and hyperglycemia (Augustin 2004)) have been associated with increased incidence of 
prostate cancer, only one study has examined the risk for prostate cancer in men with the 
Metabolic Syndrome (Laukkanen 2004).  This study found that middle-aged men with 
the Metabolic Syndrome at baseline were 1.9 times more likely to develop prostate 
cancer, after adjusting for other prostate cancer risk factors.  The authors hypothesized 
that the Metabolic Syndrome caused disturbances in the metabolisms of IGF-1, 
androgens, and sex hormone binding proteins, which may have a direct effect on the 
prostate.  
 In ARIC, participants have been followed through annual telephone calls, 
surveillance of community hospitals, and for cancer incidence via linkage to state cancer 
registers.  From 1987 to 2000, 400 of the 7082 men (77% white, 23% African American) 
in the ARIC study developed prostate cancer.    
 We hope to answer the question of what the relationship is between the Metabolic 
Syndrome and prostate cancer.  This could have implications in who is at increased risk 
for prostate cancer and when sceening should begin.  The first author is a medical student 
who will work with Dr. Folsom, and he has obtained local money to support this analysis. 
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5. Main Hypothesis/Study Questions: 
The primary objective of this project is to use the ARIC cohort to assess the hypothesis 
that middle aged men with the Metabolic Syndrome have an increased risk of prostate 
cancer development, compared with the men without the Metabolic Syndrome. In 



addition, whether ethnic identity (African American vs white) modifies the association of  
the Metabolic Syndrome with prostate cancer will be examined. 
 
 
Data (variables, time window, source, inclusions/exclusions): 
 
Exclusion: baseline cancer history, missing data on metabolic syndrome 
 
Independent: metabolic syndrome and its components, plasma insulin at ARIC baseline 
 
Dependent: Incident prostate cancer 
 
Covariates: age, race, physical activity, smoking, alcohol, perhaps some dietary factors 
 
Hypothesis will be tested using proportional hazards modeling.  Metabolic syndrome will 
be categorized as yes/no and by number of components present, and relative risks 
calculated.  Individual components will also be examined.  Test of race differences will 
be done with an interaction term; however, caution will be needed because of possible 
race/center differences in completeness of cancer ascertainment. 
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12.  Manuscript preparation is expected to be completed in one to three years.  If a 
manuscript is not submitted for ARIC review at the end of the 3-years from the date of 
the approval, the manuscript proposal will expire. 


