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3. Timeline:  Analyses to begin immediately 
 
 
4. Rationale:   
 
Several studies have shown beneficial effects of exogenous estrogen replacement therapy on 
blood lipid levels in post-menopausal women, including increased HDL-cholesterol and lower 
LDL-cholesterol (1-4). Only a few studies have examined the relationship between endogenous 
post-menopausal hormones and lipid levels in women not taking hormone replacement therapy.  
Sex hormone binding globulin (SHBG) has been shown to be positively associated with HDL (5-
7)and negatively associated with triglycerides (6;7).  No correlation has been demonstrated 
between estrone and estradiol levels and lipids (8).  Studies of the relationship between DHEA 
and DHEAS and lipids have yielded conflicting results, with some studies demonstrating a less 
atherogenic lipid profile (9-12), and others demonstrating a more atherogenic profile (13).  One 
study in men examining Lipoprotein(a) showed no association with total or free testosterone, 
estradiol, DHEAS, or SHBG (14).  In a cross-sectional study in peri-menopausal women, Shelley 
et al. found that in multivariate analysis, free androgen index was positively associated with 
LDL, but only among women with a low body-mass index (15).  In this study, there was no 
relationship between estradiol and HDL, LDL, or triglycerides in multivariate analysis.   We are 
not aware of any studies examining the relationship between Lp(a) and hormone levels in post-



menopausal women.  One study examining the relationship between diastolic blood pressure 
endogenous hormone levels in the peri-menopausal period failed to find an association (15).  
 
 
5. Main Hypothesis/Study Questions: 
 
Are there correlations between endogenous hormone levels and lipid levels in post-menopausal 
women not taking hormone replacement therapy?  
 
6. Data (variables, time window, source, inclusions/exclusions): 
 
Our analysis will be based on a subset of post-menopausal women in ARIC who were a part of a 
case-control study designed to look at the relationship between endogenous post-menopausal 
hormone levels and carotid atherosclerosis.  In the original case-control study, cases were 182 
post-menopausal women not taking hormone replacement therapy whose mean carotid IMT was 
>95th percentile for the six sites visualized.  Controls were 182 post-menopausal women not 
taking hormone replacement therapy whose mean carotid IMT was <75th percentile for the six 
sites visualized.  Cases and controls were frequency matched on age (in 5-year intervals) and 
ARIC field center (as a proxy for race). 
 
Hormone variables from Visit 2 measured in the case-control study that are available for the 
present analysis include estrone, androstenedione, dehydroepiandrosterone-sulfate (DHEA-S), 
total testosterone, and SHBG.  The free androgen index can be calculated as the ratio of total 
testosterone/SHBG. 
 
Lipid variables from Visit 2 available to be included in the analysis are total cholesterol, HDL-
cholesterol, LDL-cholesterol, triglycerides, and Lp(a).   
 
Visit 1 variables to be included in analysis:  age, ARIC center, smoking history, alcohol use, 
sports index, body-mass index, insulin level, cholesterol medication use, presence of diabetes, 
fasting serum glucose, systolic blood pressure, and diastolic blood pressure. 
 
Analyses will include multiple linear regression to determine the correlation between 
endogenous hormone levels and lipid parameters.  In addition, the mean values of each lipid 
parameter will be estimated for each quartile of estrone, androstenedione, DHEA-S, SHBG, and 
total testosterone, using multiple linear regression.  Because one group of participants were 
selected for presence of significant carotid atherosclerosis and the other groups was selected for 
the presence of minimal carotid atherosclerosis, we will tests for heterogeneity in the relationship 
between hormone levels and lipid levels to determine whether the two groups should be analyzed 
separately.  
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