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LINEAR REGRESSION MODELING TO PREDICT 
HOUSEHOLD DUST PCB CONGENER CONCENTRATIONS

INTRODUCTION & OBJECTIVE
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Table 1:  Significant Parameter Estimates** for Congener Concentrations in Household Dust

*Years/days in which the subject lived at the sampled residence
**All parameter estimates are significant at alpha = 0.05 level
*** M/S – Midland/Saginaw
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Table 2: Overall and Change in R2 Values for Congener Concentrations in Household Dust

RESULTS, cont.

Sampling for the University of Michigan Dioxin Exposure Study 
(UMDES) was conducted in 2004-2005 to determine the factors that 
explain variation in serum congener levels of PCDDs, PCDFs, and 
PCBs and to quantify how much of the variation each factor 
explained
Five regions sampled: Floodplain, Midland/Saginaw near floodplain, 
Midland/Saginaw out of floodplain, Midland plume, and Jackson and 
Calhoun Counties
Data collected: Interview data, serum sample, household dust 
sample, and soil samples
Objective: To explore what factors predict the concentrations of
PCB congeners in household dust samples.

Household dust sampling method:
- Vacuum: High Volume Small Surface Sampler- cyclone and filter 
system

- Protocol: Based on the American Society for Testing and Materials 
(ASTM) Method D 5438-00, “Standard Practice for Collection of Floor 
Dust for Chemical Analysis”

- Sample locations: Living areas such as, living rooms, family rooms, 
dining rooms, etc.

- Samples: One composite sample (≈10 g) per home from both hard 
and soft  surfaces

Statistical analysis method:
- Linear regression incorporating sampling weighs and imputed data
sets

- Log10(concentration) = βo + β1(factor1) + … + βn(factorn) + error
- Outcome variables: PCB congener concentrations
- Predictor variables: questionnaire, field, soil, and dust loading 
variables

- Final variable selection was based on backward selection techniques 
after testing for interactions and collinearity

Higher maximum soil PCB concentrations on properties or PCB soil 
concentrations around the house, older floor surfaces and household 
remediation for dioxins were associated with higher PCB 
concentrations in household dust

Across all congeners, except PCB 77 and PCB 123, Jackson and 
Calhoun Counties had higher congener concentrations in household
dust than areas in Midland and Saginaw counties  

Owning vegetable and flower gardens (PCB77, PCB126, and 
PCB169), fire damage (PCB169), high pile carpet (PCB77, PCB81, 
PCB126 and PCB169) and floors that had not been replaced after 
flooding (PCB 126) were other variables associated with higher PCB 
concentrations

Dust loading and dogs at the residence were associated with lower 
PCB concentrations for most congeners and working at Dow (ever in 
a lifetime) was linked to lower PCB 77 concentrations.  
Unlike the PCDDs and PCDFs, sampling season was not associated 
with PCB concentrations in household dust

The backward selection model explained about 28% to 38% of dust 
PCB congener concentrations variations.

Based on the change in the R2 values, the PCB concentrations in the 
soil samples and the age of floor surface provided the greatest 
explanation of the variance in the models 

764 household dust samples were collected from the 5 regions:
- Tittabawassee River floodplain – 205 samples
- Midland/Saginaw near floodplain – 161 samples
- Midland/Saginaw out of floodplain – 168 samples
- Midland plume – 32 samples
- Jackson/Calhoun Counties – 198 samples
Samples were collected in 3 seasons:
- Fall 2004 – 224 samples
- Spring 2005 – 108 samples
- Summer 2005 – 432 samples


