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introduction & Objectives

= Modeling blood dioxin concentrations as a function of demographic and = Population-based samples were drawn from a 2-county area of Michigan, U.S. (UMDES), and
lifestyle variables in background populations the entire U.S. (NHANES).

» allows prediction of background values in new populations.
» aids in understanding the routes of dioxin exposure and elimination.

Serum concentration percentiles for each congener were estimated using Turnbull’s estimator.
Predictors of dioxin concentration were examined in each sample using lognormal regression

= Blood concentrations of 7 dioxin congeners were measured in three U.S. models for left-censored data to handle values below the limit of detection (LOD). All models
samples presumably only exposed to background dioxin levels: incorporated survey sampling weights.
> University of Michigan Dioxin Exposure Study (UMDES), and = Covariates included age, age?, gender, body mass index (BMI), breastfeeding, pack years, race,
» National Health and Nutrition Examination Survey, (NHANES) 2001-2002 BMI loss and gain.
and 2003-2004 samples. = Analyses were performed using STATA 10 (Intreg procedure) and SAS 9.1 (Lifereg procedure).
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Age® 0.018 0.015 0.017 0.012 0.020 0.019 0.014 0.018 0.015 0.014 0.014 0.016 0.010 0.011 0.010 0.008 0.011 0.010 0.010 0.010 0.011
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Mex. A -0.188 -0.115 -0.149 -0.095 -0.051 0.026 -0.180 -0.076 -0.022 0.025 0.053 0.082 0.022 0.049
e American (.188) (.112) (.051) (.150) (.494) (.664) (<.001) (.064) (.636) (.622) (.077) (.003) (.593) (.143)
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BMI loss/gain
BMI loss 0.020 0.032 0.022 0.010 0.030 0.027 0.002 0.018 0.018 0.005 0.011 0.028 0.010 0.037 0.030 -0.0006 0.021 0.018 0.008 0.011 0.021
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BMI gain 0.004 -0.010 0.004 -0.009 -0.012 -0.002 -0.015 -0.006 -0.005 -0.002 -0.010 -0.011 -0.002 -0.011 -0.011 -0.009 -0.015 -0.026 -0.015 -0.016 -0.006
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‘TMedian of LOD values among observations below the LOD 2 Age centered at 50 for all three samples.
b Breastfeeding measured as UM - the total number of months breastfed after 1980; NH - the total number of children breastfed at least one month. . L. B ) .
© The reference category for race is Caucasian. F|gure 1: Age Coefflc|ents by Dioxin Half-llfe
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= The strongest predictors of higher dioxin blood levels were older age (for all 7 o oo UMDES I
congeners) and female gender (for 3 congeners). Age effects tend to be stronger in E 0.018 a .
congeners with longer half-lives (see Figure). .g * 3
= Blacks had significantly higher levels of serum dioxin for all 7 congeners in 2001-2002, fre= & *
and for 4 of the 7 congeners in 2003-2004. g 0.014 5 ]
= Higher blood levels were significantly associated with greater BMI and recent weight loss, O e
. ) . ) ; o
particularly in congeners with shorter half-lives. ] _fé’ g o
= Lower blood levels were significantly associated with recent weight gain, breastfeeding 2’ 0.010 e -"e
and smoking. .
»Breastfeeding was significant for the two congeners with the longest half-lives.
»Smoking was significant for the 5 congeners with shorter half-lives. 0.0061 . . , . vt . .

Conclusions 4 5 6 7 8 9 10 1 12 13 14

= These results show strong age effects that increase with longer congener half-life. This can Half-life

be explained by longer exposure time with older age and high
exposures prior to ~1980. Financial support for this study comes from the Dow Chemical Company
= Effects for gender, race, BMI, breastfeeding, and smoking show fairly consistent patterns through an unrestricted grant to the University of Michigan.
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