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N Mean Std Error Median 75th Percentile 95th Percent ile Max.
Overall 946 2.7 0.2 1.7 3 9.4 65.4

M/S Flood Plain 251 3.8* 0.3 2.4 4.8 11.3 65.4

M/S Near Flood Plain 197 3.2* 0.3 2.1 4.4 11.1 26.7
M/S Other Flood Plain 199 3.6* 0.4 1.9 4.5 12.7 32.1

M/S Plume 48 3.3 0.7 1.9 3.3 13.5 27.6

Jackson/Calhoun 251 1.8 0.1 1.4 2.3 4.7 10.5

Table 1: Serum TCDD concentration (unit : ppt)

*  The mean serum TCDD in this region was significantly higher than the mean serum TCDD in Jackson/Calhoun region.
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Outlier Rest of UMDES

10^Beta Pvalue 10^Beta Pvalue ê Beta Pvalue
Age-50 1.02 0.000 1.02 0.000 1.05 0.004
Age 53.1/55.5** 50.4/51t1

Gender (Female vs. Male) 1.15 0.068 1.35 0.000 4.33 0.013 96.6%*** 57.1%t2

Gender*(Age-50) 1.02 0.002 1.02 0.000

Predictors Median/Mean or %

Outlier  Study
Background Model 

(n=251)
Linear Model 

(n=946)
Logistic Model 

(n=946)
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Outlier Rest of UMDES
10̂ Beta Pvalue 10̂ Beta Pvalue ê Beta Pvalue

BMI-28 1.02 0.067 1.01 0.063

BMI change in the past year 2.24 0.001 0/-0.6 0/-0.2t1

Gender*(BMI change in the past year) 0.47 0.010

Predictors

Background Model 
(n=251)

Linear Model 
(n=946)

Logistic Model 
(n=946)

Outlier Study

Median/Mean or %
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Outlier Rest of UMDES
10̂ Beta Pvalue 10̂ Beta Pvalue ê Beta Pvalue

smoking, pack years 0.99 0.004 0.95 0.011 0/7.7 0.4/12.5t3

Gender *(smoking, pack years) 1.04 0.081

No. months breast feeding 0.99 0.000 0.96 0.023 0/5.2 (n=12) 0/6.3t3

No. of Children 1/1.3*  (n=12) 2/2.2t3

At least high school graduate (Y vs. N) 0.79 0.003
White race 0.68 0.034 0.71 0.000

Outlier Study

Median/Mean or %Predictors

Background Model 
(n=251)

Linear  Model 
(n=946)

Logistic Model 
(n=946)
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Outlier Rest of UMDES
10̂ Beta Pvalue 10̂ Beta Pvalue ê Beta Pvalue

No of yrs lived in Midland/Saginaw in 
1960-79

1.03 0.000 1.13 0.000

Current residence in Plume (%) 14% 3.4%t4

Ever resided in Plume (%) 38.3%*** 5.5%t2

Outlier Study

Median/Mean or %Predictors

Background Model 
(n=251)

Linear  Model 
(n=946)

Logistic Model 
(n=946)
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Outlier Rest of UMDES
10̂ Beta Pvalue 10̂ Beta Pvalue ê Beta Pvalue

No of yrs lived in Midland/Saginaw in 
1960-79

1.03 0.000 1.13 0.000

Current residence in Plume (%) 14% 3.4%t4

Ever resided in Plume (%) 38.3%*** 5.5%t2

Outlier Study

Median/Mean or %Predictors

Background Model 
(n=251)

Linear  Model 
(n=946)

Logistic Model 
(n=946)

AAA�+0� � �� � B�#,#7C�AA�+0� � �� � B�#,#?C�A�+0� � �� � B�#,7#�� 
 * +� 	 � ( �� 
 �8� � 
 � �
 ��� �  � � 9
�" 
 � 	 � � � ��
 � �
 � �� �	 � � 	 � 
 
 �
 � C��1 
 � 	 � � � �� � �� �� 
 * �� ��3+
 �� � 
 * 
 � 
 4��
 � �
 � �� �	 � � 	 � 
 
 �
 �



University of Michigan Dioxin Exposure Study August 27, 2009Slide 14

5 � � � �� �6; 8�< � � ���� � 
 �
 � � � � 
 � �
 �
 � � �

� 0� �" � � - � � � � � 
 �� � 
 � ���, �� � � � �� � 
 � ���� � 
 �, � � �� � �� �� � 
 � �3

� � � � � �� � � � �� 
 � 
 �
 � � � � �	 � 
 � �� 
 �� � � � �� � �� � � 	 �� �   0� 
 � � � * �� � � � ( �
 
 ���� 
 	 �� 
 � 
 � � 
 �( �
( � 
 � �� �   �� 
 � � � � � 	 � � �
 � �) � 	 � �
 �� � ���� � � � ��� � � 
 	 
 �
 ��
 � 	 � * �� �   �� 
 � � � � � 	 � � �
 � 
 ,

� 0� �4 � � ��� � �� � � 
 / 3

� � � � �� 
 � 
 � �+� 	 �* � � � 	 �� 
 +�
 � � 0�� � � �
 
 ���� �   �� 
 � � � * �� � � �
 � ��* � ! �* � * �
 
 ���� �   �
� 
 � � � * �� � � �
 � ��	 
 * �� ���
 
 ���
 � * +�� 
 �
 � �� � � �+	 
 +� 	 � � �
 ��
 � � &� � � 
 � � � ( �� � � �� 
 � 
 � � 
 �( �
( � 
 � �� �   �� 
 � � � * �� � � �
 � �) � 	 � �
 �� � ���� � � � �� �� 
 
 
 � �� � � ( �) �� � �
 � 	 � * 
 � � ��� 	 �
 � � � � 
 ��
 	 �
� �   ,�

� � � � 
 � �� 
 
 
 � �� � �
 � 
 �
 � 
 � �( �� � ��� � � 	+	 � � � ( �) �� � �� � � � �
 � �( � � �� 
 �+
 
 
 �� �� �� 
 � �
 � � ( �� � ,�
=� 	 � � � 	 ��� � � 
 � �� � � �
 � 
 �� 	 � �� � ( � 	 ) � � ,

Outlier Rest of UMDES

10̂ Beta Pvalue 10̂ Beta Pvalue ê Beta Pvalue

House perimeter soil TCDD (0-1 inch) 3.6/18.6** 0.4/2.7t5

Highest soil TCDD measurement 4.7/22** 0.5/3.1t5

Household dust TCDD 0.9/2.2* 0.4/0.8t5

Predictors

Background Model 
(n=251)

Linear Model 
(n=946)

Logistic Model 
(n=946)

Outlier Study

Median/Mean or %
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Outlier Rest of UMDES

10^Beta Pvalue 10^Beta Pvalue ê Beta Pvalue
No. of yrs worked at Dow in 1940-59 1.06 0.000 4.84 0.000
No. of yrs worked at Dow after 1980 1.02 0.002
No. of yrs served as emergency responder  
in 1940-59

1.18 0.000

Ever worked at Dow (%) 0% 5.8%t2

Ever worked at other Chemical Co. (%) 0% 4%t2

Outlier  Study

Median/Mean or  %Predictors

Background Model 
(n=251)

Linear Model 
(n=946)

Logistic Model 
(n=946)
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10^Beta Pvalue 10^ Beta Pvalue ê Beta Pvalue
No. of  yrs l ived on proper ty where tr ash or  
yar d waste was burned in 1940-59

1.02 0.039 1.02 0.001

Did water  activi t ies in T it tabawassee River  
in 1960-79 ( >=1 per  month vs. never)

3.73 0.084

Predictor s

Back ground M odel  
(n=251)

L inear  M odel 
(n=946)

L ogist ic M odel  
(n=946)
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Outlier Rest of UMDES
10^Beta Pvalue 10̂ Beta Pvalue ê Beta Pvalue

No. of yrs ate fish fr om any source after  1980 1.01 0.025 1.06 0.084
Lifetime fish consumption yrs 54/52.1 48/45.7t3

Recent fish consumption in contaminated 
river, meals (%)
  - never 96.50% 88.7%t6

  - less than once per month 3.50% 9.3%t6

  - more than once per month 0% 1.9%t6

Median/Mean or %Predictors

Backgr ound Model 
(n=251)

L inear Model 
(n=946)

Logistic Model 
(n=946)

Outlier  Study



University of Michigan Dioxin Exposure Study August 27, 2009Slide 18

5 � � � �� �67: 8�<%� � � �� � � � �� � � � � � � � �� � ��� � 
 �
 � � � �� � �� � � �$�� �� � 3

� � � � �� � �� � � �5�� ( �
 ��* � � � �
 	 �� � * � �* � � � �� 
 * � 0	 � �
 � ( ��	 
 * �
 
 * � ) � � 	 � �� �
 � �( � 	 �� � �� � � ��� 
 � �
?�� � � 	 
 ��
 	 �( 
 �� � �� � � � �� � �� � � �� �� �� 
 ��� �� � � �
 � 	 	 
 � � ( �� � �� 	 � � 
 �
 � � � � �� �� � � � � ) � 
 
 � � � �� � 	 �
�� �7$2#
 0' #
 �) � 
 �� 
 
 
 � �� � � ( �) �� � ��� � 	 � � 
 � ( �
 ( ( 
 �
 ��� � � �� � �� �� � �
 � 	 � * �� �   �� �@
 � �
 � �� �
� � � 	 � 
 
 �
 � ,

� � � 	 � * �� �   �
 � � ��� 	 
 �( �( �� 
 � �
 � � � �
 � �� � ��� �
 �� � ���� � � � �� �( ���� 	 ��	 
 * �� � � �	 � 
 � �
 ��� � � �� �  � � �
+
 +� �� � �
 � ��� ����� � �* � �� � * � �* � � � �� 
 � 
 � * +��
 � ��
 	 ��� �	 � � � � � �� � * � �* � � � �� 
 � 
 � * +��
 � �
�	 
 * �� 
 � � � * �� � � � ( �	 �� � 	 
 ,�� � � �� � * � � 	 �
 ��
 � � &� � � 
 ��� �� � � �� �   �
 � � ��� 	 �� 	 
 � +��
 �
 * � ���
3� > 7?4��) � �� � ���* �� 
 �� � � �+
 ) � 	 �
 ��
 � � � �� 
 * +� 	 �
 
 � 
 ,

�. 
 � 	 � � � �� 
 �
 
 
 � �	 � � 	 � 
 
 �
 � C��2�
 � 	 � � � �
 	 ( � 	 � ( ��
 � �
 � �� �

Outlier Rest of UMDES
10^Beta Pvalue 10̂ Beta Pvalue ê Beta Pvalue

Ate any kind of meat or gamemeat home-
raised from somewhere else dur ing the last 5 
years (>=1 per month vs. <1 per  month)

3.47 0.019

Did hunting activities in the surrounding areas 
of the Tittabawassee River in 1960-79 (ever  vs. 
never )

3.00 0.020

Lifetime game consumption yrs 20/28.6 14.8/22.3t3

Recent game consumption in contaminated 
river, meals (%)
  - never 90.30% 92.6%t6

  - less than once per month 0.00% 5.6%t6

  - more than once per month 9.70% 1.8%t6

Outlier  Study

Median/Mean or %Predictors

Background Model 
(n=251)

L inear Model 
(n=946)

Logistic Model 
(n=946)
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