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Comparisons of risk for 



disorders in relatives of 



different types of probands


 Disorder

Relatives’ Risk
1.

A 





RB > RC






observed rates

 





5.2%=4.0%



11.7%>4.5%



9.8%>4.4%



8.8%>4.6%



8.5%>4.4%























odds ratio (95% CI’s)


1.1 (0.8-1.5)



2.8 (2.2-3.5)



2.3 (1.8-3.0)



2.0 (1.5-2.6)



2.0 (1.6-2.6)

B





RA > RC 





observed rates







9.4%=8.8%



21.6%>7.8%



16.9%>8.3%



15.0%>7.7%



15.9%>8.4%



















odds ratio (95% CI’s)


1.1 (0.8-1.5) 


3.2 (2.6-4.1)



2.2 (1.8-2.8)



2.1 (1.6-2.8)



2.1 (1.6-2.6)

2.

A-only


RA-only = RB-only

observed rates

 





15.0%>4.6%



4.9%=7.4%



9.3%>1.8%



10.5%>2.7%



10.7%>2.3%






















odds ratio (95% CI’s)


3.6 (2.3-5.9)



1.5 (0.7-3.3)



5.5 (2.4-12.7)


4.2 (2.0-8.8)



5.0 (2.3-10.8)

B-only


RA-only = RB-only

observed rates

 





7.8%<30.9%



14.2%=12.6%


6.8%<22.2%



3.8%<23.8%



4.2%<23.3%






















odds ratio (95% CI’s)


5.3 (3.5-8.0)



1.2 (0.7-1.8)



3.9 (2.2-6.8)



8.0 (3.5-18.5)


7.0 (3.3-14.5)

3.

A





RA-only = RB-only

observed rates

 





15.0%>4.8%



13.6%=11.9%


11.0%=8.7%



22.0%>4.9%



13.6%=9.9%






















odds ratio (95% CI’s)


3.5 (2.3-5.3)



1.2 (0.7-1.8)



1.3 (0.8-2.1)



5.4 (3.3-8.9)



1.4 (0.9-2.3)

B





RA-only = RB-only

observed rates

 





7.7%<31.0%



22.0%=16.9%


8.5%<27.6%



16.1%<25.5%


7.2%<29.3%






















odds ratio (95% CI’s)


5.4 (3.7-7.8)



1.4 (1.0-2.0)



4.1 (2.5-6.6)



1.8 (1.2-2.7)



5.3 (3.1-9.1)

4.

A





RA-only > RC



observed rates

 





15.0%>4.3%



13.6%>4.3%



11.0%>4.3%



22.0%>4.2%



13.6>4.1%






















odds ratio (95% CI’s)


3.9 (2.9-5.2)



3.5 (2.4-5.2)



2.8 (1.8-4.2)



6.4 (4.5-9.0)



3.7 (2.4-5.4)

B





RB-only > RC



observed rates

 





31.0%>6.8%



16.9%>7.2%



27.6%>7.0%



25.5%>6.5%



29.3%>7.0%






















odds ratio (95% CI’s)


6.2 (5.2-7.4)



2.6 (2.1-3.3)



5.1 (4.2-6.2)



4.9 (4.0-6.0)



5.5 (4.6-6.7)

5.

A





RB-only > RC



observed rates

 





4.8%=4.3%



11.9%>4.3%



8.7%>4.3%



4.9%=4.2%



9.9%>4.1%






















odds ratio (95% CI’s)


1.1 (0.8-1.6)



3.0 (2.3-3.9)



2.1 (1.6-2.9)



1.2 (0.8-1.7)



2.6 (1.9-3.4)

B





RA-only > RC



observed rates

 





7.7%=6.8%



22.0%>7.2%



8.5%=7.0%



16.1%>6.5%



7.2%=7.0%






















odds ratio (95% CI’s)


1.2 (0.8-1.7)



3.6 (2.7-5.0)



1.2 (0.8-1.9)



2.7 (1.9-4.0)



1.0 (0.6-1.7)

6.

A





RAB > RC





observed rates

 





13.2%>4.3%



11.2%>4.3%



12.4%>4.3%



18.3%>4.2%



5.4%=4.1%






















odds ratio (95% CI’s)


3.3 (1.3-8.6)



2.8 (1.9-4.2)



3.2 (2.2-4.6)



5.0 (3.6-7.1)



1.3 (0.8-2.3)

B





RAB > RC





observed rates

 





28.9%>6.8%



21.2%>7.2%



24.4%>7.0%



14.1%>6.5%



22.7%>7.0%






















odds ratio (95% CI’s)


5.6 (2.8-11.4)


3.5 (2.5-4.7)



4.3 (3.2-5.7)



2.4 (1.6-3.4)



3.9 (2.9-5.3)

7.

A





RA-only = RAB



observed rates

 





15.0%=13.2%


13.6%=11.2%


11.0%=12.4%


22.0%=18.3%


13.6%>5.4%






















odds ratio (95% CI’s)


1.2 (0.4-3.1)



1.2 (0.7-2.1)



1.1 (0.7-2.0)



1.3 (0.8-2.0)



2.7 (1.4-5.2)

B





RB-only = RAB



observed rates

 





31.0%=28.9%


16.9%=21.2%


27.6%=24.4%


25.5%>14.1%


29.3%>22.7%






















odds ratio (95% CI’s)


1.1 (0.5-2.3)



1.3 (0.9-1.9)



1.2 (0.9-1.6)



2.1 (1.4-3.1)



1.4 (1.0-2.0)

8.

A





RB-only = RAB



observed rates

 





4.8%<13.2%



11.9%=11.2%


8.7%=12.4%



4.9%<18.3%



9.9%>5.4%






















odds ratio (95% CI’s)


3.0 (1.1-8.1)



1.1 (0.7-1.7)



1.5 (0.9-2.4)



4.3 (2.6-7.1)



1.9 (1.1-3.5)

B





RA-only = RAB



observed rates

 





7.7%<28.9%



22.0%=21.2%


8.5%<24.4%



16.1%=14.1%


7.2%<22.7%






















odds ratio (95% CI’s)


4.9 (2.2-10.6)


1.1 (0.7-1.6)



3.5 (2.0-5.8)



1.2 (0.7-2.0)



3.8 (2.1-6.7)

In relatives without B –





 

A





RB-only = RAB



observed rates

 





4.6%=11.1%



7.4%=6.8%



1.8%<5.8%



2.7%<9.2%



2.3%=2.3%






















odds ratio (95% CI’s)


2.6 (0.7-9.1)



1.1 (0.6-2.0)



3.3 (1.3-8.1)



3.6 (1.7-7.6)



1.00 (0.3-3.0)




In relatives without A – 






B





RA-only = RAB



observed rates

 





7.8%<27.3%



14.2%=17.3%


6.8%<18.7%



3.8%=4.6%



4.2%<20.2%






















odds ratio (95% CI’s)


4.5 (1.9-10.5)


1.3 (0.8-2.1)



3.1 (1.7-5.8)



1.2 (0.4-3.5)



5.8 (2.7-12.5)

In relatives with B –







 

A





RB-only  = RAB



observed rates

 





5.2%=18.2%



34.3%=27.3%


26.5%=32.8%


11.3%<73.5%


28.2%>15.9%






















odds ratio (95% CI’s)


4.1 (0.8-20.8)


1.4 (0.7-2.9)



1.4 (0.7-2.5)



21.7 (8.7-55.6)

2.1 (1.0-4.4)

In relatives with A –

B





RA-only = RAB



observed rates

 





7.6%<40.0%



71.9%=51.7%


22.2%<64.7%


60.0%=56.8%


26.7%<66.7%






















odds ratio (95% CI’s)


8.1 (1.1-60.6)


2.4 (0.8-6.9)



6.4 (2.0-20.2)


1.1 (0.5-2.7)



5.5 (1.4-21.1)

9.
 
A-only     
RA-only > RC



observed rates

 





15.0%>4.3%



4.9%>2.3%



9.3%>2.2%



10.5%>2.3%



10.7%>2.1%






















odds ratio (95% CI’s)


4.0 (3.0-5.3)



2.2 (1.1-4.3)



4.7 (2.9-7.5)



5.0 (3.0-8.3)



5.7 (3.6-9.2)

B-only     
RB-only > RC



observed rates

 





30.9%>6.7%



12.6%>5.3%



22.2%>5.0%



23.8%>4.6%



23.3%>5.0%






















odds ratio (95% CI’s)


6.2 (5.2-7.4)



2.6 (2.0-3.4)



5.5 (4.4-6.8)



6.4 (5.2-8.0)



5.8 (4.7-7.3)

10.

A-only


RB-only > RC



observed rates

 





4.6%=4.3%



7.4%>2.3%



1.8%=2.2%



2.7%=2.3%



2.3%=2.1%






















odds ratio (95% CI’s)


1.1 (0.7-1.6)



3.3 (2.3-4.8)



1.2 (0.6-2.4)



1.2 (0.7-2.2)



1.1 (0.6-2.2)

B-only


RA-only > RC


 
observed rates

 





7.8%=6.7%



14.2%>5.3%



6.8%=5.0%



3.8%=4.6%



4.2%=5.0%






















odds ratio (95% CI’s)


1.2 (0.8-1.7)



3.0 (2.0-4.4)



1.4 (0.8-2.4)



1.2 (0.5-2.8)



1.2 (0.6-2.4)

11. 
A-only      
RAB > RC





observed rates

 





11.1%=4.3%



6.8%>2.3%



5.8%>2.2%



9.2%>2.3%



2.3%=2.1%






















odds ratio (95% CI’s)


2.8 (0.8-9.3)



3.1 (1.8-5.4)



2.8 (1.5-5.1)



4.3 (2.6-7.1)



1.1 (0.5-2.8)

B-only      
RAB > RC





observed rates

 





27.3%>6.7%



17.3%>5.3%



18.7%>5.0%



4.6%=4.6%



20.2%>5.0%






















odds ratio (95% CI’s)


5.2 (2.4-11.3)


3.7 (2.6-5.3)



4.4 (3.1-6.1)



1.0 (0.5-2.0)



4.8 (3.5-6.7)

12. 
A-only      
RA-only = RAB



observed rates

 





15.0%=11.1%


4.9%=6.8%



9.3%=5.8%



10.5%=9.2%



10.7%>2.3%






















odds ratio (95% CI’s)


1.4 (0.4-4.9)



1.4 (0.6-3.4)



1.7 (0.8-3.5)



1.2 (0.6-2.3)



5.0 (1.9-13.5)

B-only      
RB-only = RAB



observed rates

 





30.9%=27.3%


12.6%=17.3%


22.2%=18.7%


23.8%>4.6%



23.3%=20.2%






















odds ratio (95% CI’s)


1.2 (0.5-2.6)



1.5 (1.0-2.2)



1.2 (0.8-1.8)



6.5 (3.2-13.1)


1.2 (0.8-1.7)

13.

A-only 


RB-only = RAB



observed rates

 





4.6%=11.1%



7.4%=6.8%



1.8%<5.8%



2.7%<9.2%



2.3%=2.3%






















odds ratio (95% CI’s)


2.6 (0.7-9.1)



1.1 (0.6-2.0)



3.3 (1.3-8.1)



3.6 (1.7-7.6)



1.0 (0.3-3.0)

B-only


RA-only = RAB



observed rates

 





7.8%<27.3%



14.2%=17.3%


6.8%<18.7%



3.8%=4.6%



4.2%<20.2%






















odds ratio (95% CI’s)


4.5 (1.9-10.5)


1.3 (0.8-2.1)



3.1 (1.7-5.8)



1.2 (0.4-3.5)



5.8 (2.7-12.5)

14. 
AB         

RA-only > RC



observed rates

 





1.4%>0.4%



11.6%>2.3%



2.9%=2.4%



14.9%>2.3%



4.2%=2.4%






















odds ratio (95% CI’s)


3.6 (1.4-9.4)



5.6 (3.5-8.9)



1.2 (0.5-2.7)



7.6 (4.9-11.7)


1.8 (0.9-3.7)

AB          

RB-only > RC



observed rates

 





2.4%>0.4%



7.0%>2.3%



9.3%>2.4%



3.8%>2.3%



10.7%>2.4%






















odds ratio (95% CI’s)


6.1 (3.2-11.7)


3.2 (2.2-4.7)



4.2 (3.0-5.8)



1.7 (1.0-2.9)



4.9 (3.6-6.8)

15.
 
AB           
RAB > RC





observed rates

 





7.7%>0.4%



7.3%>2.3%



10.1%>2.4%



11.7%>2.3%



4.6%>2.4%






















odds ratio (95% CI’s)  

20.9 (4.7-92.3)

3.4 (1.9-5.8)



4.5 (2.9-7.2)



5.8 (3.7-9.0)



2.0 (1.0-3.8)

16. 
AB           
RA-only = RAB



observed rates

 





1.4%<7.7%



11.6%=7.3%



2.9%<10.1%



14.9%=11.7%


4.2%=4.6%






















odds ratio (95% CI’s)


5.8 (1.1-31.2)


1.7 (0.8-3.3)



3.8 (1.5-9.6)



1.3 (0.7-2.4)



1.1 (0.4-2.8)

AB           
RB-only = RAB



observed rates

 





2.4%=7.7%



7.0%=7.3%



9.3%=10.1%



3.8%<11.7%



10.7%>4.6%






















odds ratio (95% CI’s)


3.4 (0.7-16.1)


1.0 (0.6-2.0)



1.1 (0.6-1.9)



3.3 (1.8-6.3)



2.5 (1.2-5.0)

_____________________________________________________________________________________________________________________ 

_________________________________________________________________________________________________________ 





     Analyses













Results
























Simulated Data

















 










 

























EM








EMA







EMB







TD







 

_________________________________________________________________________________________________________



Comparisons of risk for 



disorders in relatives of 



different types of probands


 Disorder

Relatives’ Risk
1.

A 





RB > RC






observed rates

 





9.6%>4.2% 



7.6%>4.7%



11.6%>4.4%



10.9%>4.5%






















odds ratio (95% CI’s)


2.4 (1.9-3.1) 


1.7 (1.3-2.2)



2.8 (2.2-3.6)



2.6 (2.0-3.3)

B





RA > RC 





observed rates







17.6%>7.7% 


14.5%>8.4%



20.8%>8.0%



19.3%>7.6%



















odds ratio (95% CI’s)


2.6 (2.0-3.3)
 


1.8 (1.4-2.4)



3.0 (2.4-3.8)



2.9 (2.3-3.7)

2.

A-only


RA-only = RB-only

observed rates

 





8.7%>2.2% 



7.6%>2.0%



11.5%>1.2%



12.3%>1.6%






















odds ratio (95% CI’s)


4.3 (1.9-9.4) 


4.0 (1.7-9.5)



10.4 (3.9-27.8)

8.5 (3.4-21.3)

B-only


RA-only = RB-only

observed rates

 





2.6%<18.7%
 


4.5%<24.2%



5.4%<15.8%



6.8%<25.5%






















odds ratio (95% CI’s)


8.6 (3.5-21.6)


6.8 (3.2-14.1)


3.3 (1.7-6.3)



4.7 (2.5-8.7)

3.

A





RA-only = RB-only

observed rates

 





16.1%>7.1%

 

14.4%>4.0%



11.7%=9.2%



13.3%>4.3%






















odds ratio (95% CI’s)


2.5 (1.6-4.0)
 


4.1 (2.3-7.2)



1.3 (0.8-2.2)



3.4 (1.9-6.1)

B





RA-only = RB-only

observed rates

 





10.4%<22.8%
 

11.5%<25.7%


5.7%<22.6%



7.9%<27.6%






















odds ratio (95% CI’s)


2.5 (1.6-4.0) 


2.7 (1.7-4.2)



4.9 (2.7-8.8)



4.4 (2.6-7.7)

4.

A





RA-only > RC



observed rates

 





16.1%>3.8%

 

14.4%>4.5




11.7%>4.2%



13.3%>4.3%






















odds ratio (95% CI’s)


4.8 (3.3-6.9)
 


3.6 (2.4-5.4)



3.0 (2.0-4.6)



3.4 (2.3-5.2)

B





RB-only > RC



observed rates

 





22.8%>6.7%



25.7%>7.3%



22.6%>7.2%



27.6%>6.5%






















odds ratio (95% CI’s)
 

4.1 (3.3-5.1)



4.4 (3.6-5.4)



3.8 (3.0-4.7)



5.5 (4.4-6.8)

5.

A





RB-only > RC



observed rates

 





7.1%>3.8%

 

4.0%=4.5%



9.2%>4.2%



4.3%=4.3%






















odds ratio (95% CI’s)


1.9 (1.4-2.7) 


1.1 (0.7-1.7)



2.3 (1.7-3.1)



1.0 (0.7-1.6)

B





RA-only > RC



observed rates

 





10.4%>6.7% 


11.5%>7.3%



5.7%=7.2%



7.9%=6.5%






















odds ratio (95% CI’s)


1.6 (1.1-2.5)
 


1.7 (1.1-2.6)



1.3 (0.7-2.3)



1.2 (0.7-2.1)

6.

A





RAB > RC





observed rates

 





14.7%>3.8% 


17.2%>4.5%



16.5%>4.2%



22.6%>4.3%






















odds ratio (95% CI’s)


4.3 (3.0-6.1) 


4.4 (3.1-6.3)



4.5 (3.2-6.3)



6.5 (4.8-8.7)

B





RAB > RC





observed rates

 





23.4%>6.7%



17.2%>7.3%



34.1%>7.2%



27.4%>6.5%






















odds ratio (95% CI’s)


4.3 (3.2-5.7)

 

2.6 (1.9-3.8)



6.7 (5.1-8.8)



5.4 (4.1-7.1)

7.

A





RA-only = RAB



observed rates

 





16.1%=14.7%
 

14.4%=17.2%


11.7%=16.5%


13.3%<22.6%






















odds ratio (95% CI’s)

 
1.1 (0.7-1.8)



1.2 (0.7-2.1)



1.5 (0.9-2.5)



1.9 (1.2-3.1)

B





RB-only = RAB



observed rates

 





22.8%=23.4%
 

25.7%>17.2%


22.6%<34.1%


27.6%=27.4%






















odds ratio (95% CI’s)

 
1.0 (0.7-1.4)



1.7 (1.1-2.5)



1.8 (1.3-2.5)



1.0 (0.7-1.4)

8.

A





RB-only = RAB



observed rates

 





7.1%<14.7%
 


4.0%<17.2%



9.2%<16.5%



4.3%<22.6%






















odds ratio (95% CI’s)


2.3 (1.4-3.6)
 


5.0 (3.0-8.5)



1.9 (1.3-3.0)



6.5 (3.9-10.7)

B





RA-only = RAB



observed rates

 



 

10.4%<23.4%


11.5%=17.2%


5.7%<34.1%



7.9%<27.4%






















odds ratio (95% CI’s)


2.6 (1.6-4.3) 


1.6 (0.9-2.7)



8.6 (4.7-16.0)


4.4 (2.5-7.8)

In relatives without B –





 

A





RB-only = RAB



observed rates

 




 
2.2%<6.8%



2.0%<7.8%



1.2%=2.9%



1.6%=3.8%






















odds ratio (95% CI’s)

 
3.3 (1.5-7.5)



4.1 (1.8-9.6)



2.4 (0.7-8.3)



2.4 (0.8-7.0)




In relatives without A – 








B





RA-only = RAB



observed rates

 





2.6%<16.4%



4.5%=7.8%



5.4%<23.4%



6.8%=9.9%






















odds ratio (95% CI’s)


7.4 (2.8-19.1) 


1.8 (0.7-4.3)



5.3 (2.7-10.6)


1.5 (0.7-3.1)

In relatives with B –







 

A





RB-only  = RAB



observed rates

 




 
23.7%<40.3%


9.6%<62.5%



36.4%=42.7%


11.4%<72.2%






















odds ratio (95% CI’s)


2.2 (1.2-4.1)
 


15.6 (6.8-35.7)

1.3 (0.7-2.3)



20.0 (9.8-41.7)

In relatives with A –


B





RA-only = RAB



observed rates

 





51.4%=64.3%
 

53.3%=62.5%


7.4%<88.4%



14.8%<87.7%






















odds ratio (95% CI’s)


1.7 (0.7-4.2)
 


1.5 (0.6-3.8)



95.0(17.1-528.3)
41.0(11.2-149.5)

9.
 
A-only     
RA-only > RC



observed rates

 




 
8.7%>2.1%



7.6%>2.3%



11.5%>2.3%



12.3%>2.4%






















odds ratio (95% CI’s)
 

4.4 (2.7-7.4)



3.4 (2.0-6.0)



5.5 (3.6-8.6)



5.8 (3.6-9.1)

B-only     
RB-only > RC



observed rates

 



 

18.7%>5.0%



24.2%>5.2%



15.8%>5.3%



25.5%>4.6%






















odds ratio (95% CI’s)


4.4 (3.5-5.5) 


5.8 (4.7-7.2)



3.4 (2.6-4.4)



7.0 (5.6-8.8)

10.

A-only


RB-only > RC



observed rates

 


 


2.2%=2.1%



2.0%=2.3%



1.2%=2.3%



1.6%=2.4%






















odds ratio (95% CI’s)

 
1.0 (0.5-2.0)



1.2 (0.6-2.3)



1.9 (0.8-4.6)



1.5 (0.6-3.3)

B-only


RA-only > RC


 
observed rates

 



 

2.6%=5.0%



4.5%=5.2%



5.4%=5.3%



6.8%=4.6%






















odds ratio (95% CI’s)
 

2.0 (0.8-4.8)



1.2 (0.6-2.4)



1.0 (0.6-1.9)



1.5 (0.8-2.7)

11. 
A-only      
RAB > RC





observed rates

 




 
6.8%>2.1%



7.8%>2.3%



2.9%=2.3%



3.8%=2.4%






















odds ratio (95% CI’s)


3.4 (2.0-5.9) 


3.5 (2.0-6.1)



1.3 (0.5-3.1)



1.6 (0.8-3.4)

B-only      
RAB > RC





observed rates

 





16.4%>5.0% 


7.8%=5.2%



23.4%>5.3%



9.9%>4.6%






















odds ratio (95% CI’s)


3.7 (2.6-5.3)

 

1.5 (0.9-2.6)



5.5 (3.9-7.6)



2.2 (1.4-3.5)

12. 
A-only      
RA-only = RAB



observed rates

 





8.7%=6.8% 



7.6%=7.8%



11.5%>2.9%



12.3%>3.8%






















odds ratio (95% CI’s)


1.3 (0.6-2.7)
 


1.0 (0.5-2.2)



4.3 (1.6-11.6)


3.5 (1.5-8.1)

B-only      
RB-only = RAB



observed rates

 





18.7%=16.4%
 

24.2%>7.8%



15.8%<23.4%


25.5%>9.9%






















odds ratio (95% CI’s)


1.2 (0.8-1.8)
 


3.8 (2.2-6.6)



1.6 (1.1-2.4)



3.1 (1.9-5.1)

13.

A-only 


RB-only = RAB



observed rates

 





2.2%<6.8% 



2.0%<7.8%



1.2%=2.9%



1.6%=3.8%






















odds ratio (95% CI’s)


3.3 (1.5-7.5) 


4.1 (1.8-9.6)



2.4 (0.7-8.3)



2.4 (0.8-7.0)

B-only


RA-only = RAB



observed rates

 





2.6%<16.4%
 


4.5%=7.8%



5.4%<23.4%



6.8%=9.9%






















odds ratio (95% CI’s)


7.4 (2.8-19.1) 


1.8 (0.7-4.3)



5.3 (2.7-10.6)


1.5 (0.7-3.1)

14. 
AB         

RA-only > RC



observed rates

 




 
9.2%>2.0%



8.6%>2.5%



1.0%=2.3%



2.4%=2.2%






















odds ratio (95% CI’s)


4.9 (3.0-8.1)

 

3.7 (2.2-6.3)



2.2 (0.5-9.0)



1.1 (0.4-2.9)

AB          

RB-only > RC



observed rates

 


 


6.7%>2.0%



3.3%=2.5%



9.7%>2.3%



4.2%>2.2%






















odds ratio (95% CI’s)


3.5 (2.4-5.1)

 

1.3 (0.8-2.3)



4.7 (3.3-6.6)



2.0 (1.2-3.3)

15.
 
AB           
RAB > RC





observed rates

 





11.7%>2.0%
 


12.3%>2.5%



18.5%>2.3%



22.1%>2.2%






















odds ratio (95% CI’s) 


6.4 (4.2-9.9)

 

5.6 (3.6-8.6)



9.9 (6.7-14.4)


12.5 (9.0-17.4)

16. 
AB           
RA-only = RAB



observed rates

 




 
9.2%=11.7%



8.6%=12.3%



1.0%<18.5%



2.4%<22.1%






















odds ratio (95% CI’s)
 

1.3 (0.7-2.4)



1.5 (0.8-2.9)



21.8 (5.2-91.9)

11.6 (4.1-32.7)

AB           
RB-only = RAB



observed rates

 





6.7%<11.7%

 

3.3%<12.3%



9.7%<18.5%



4.2%<22.1%






















odds ratio (95% CI’s)


1.9 (1.1-3.2) 


4.1 (2.1-8.1)



2.1 (1.3-3.4)



6.4 (3.6-11.5)

____________________________________________________________________________________________________________________
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Comparisons of risk for 



disorders in relatives of 



different types of probands


 Disorder

Relatives’ Risk
1.

A 





RB > RC






observed rates

 





11.0%>4.3%



10.3%>4.3% 


14.2%>4.2%



12.3%>4.5%






















odds ratio (95% CI’s)


2.7 (2.1-3.5) 


2.6 (2.0-3.3)



3.8 (3.0-4.7)



3.0 (2.4-3.8)

B





RA > RC 





observed rates







16.9%>8.4% 


21.0%>7.6%



18.9%>6.7%



20.2%>7.9%



















odds ratio (95% CI’s)


2.2 (1.7-2.9)
 


3.2 (2.6-4.1)



3.2 (2.5-4.1)



3.0 (2.4-3.7)

2.

A-only


RA-only = RB-only

observed rates

 





9.5%>1.9%
 


7.1%=3.7%



12.3%>4.5%



9.0%>3.3%






















odds ratio (95% CI’s)


5.3 (2.3-12.3)
 

2.0 (0.9-4.2)



2.9 (1.6-5.4)



2.9 (1.5-5.9)

B-only


RA-only = RB-only

observed rates

 





5.0%<27.2%



5.6%<18.8%



6.3%<16.1%



7.5%<22.4%






















odds ratio (95% CI’s)


7.1 (3.7-13.8)


3.9 (2.0-7.7)



2.9 (1.5-5.3)



3.6 (2.1-6.1)

3.

A





RA-only = RB-only

observed rates

 





12.3%>7.8%
 


16.7%>8.7%



16.9%>11.8%


14.6%>9.9%






















odds ratio (95% CI’s)


1.7
 (1.0-2.7) 


2.1 (1.3-3.3)



1.5 (1.0-2.3)



1.5 (1.0-2.4)

B





RA-only = RB-only

observed rates

 





7.9%<31.6%

 

15.3%<23.0%


11.3%<22.5%


13.1%<27.7%






















odds ratio (95% CI’s)


5.4 (3.2-9.0)
 


1.7 (1.1-2.5)



2.3 (1.5-3.6)



2.6 (1.7-3.8)

4.

A





RA-only > RC



observed rates

 





12.3%>4.1%



16.7%>4.0%
 


16.9%>3.9%



14.6%>4.1%






















odds ratio (95% CI’s)


3.2 (2.2-4.9)
 


4.8 (3.3-7.0)



5.1 (3.6-7.2)



3.9 (2.8-5.6)

B





RB-only > RC



observed rates

 





31.6%>6.9% 


23.0%>6.5%



22.5%>5.7%



27.7%>6.5%






















odds ratio (95% CI’s)
 

6.3 (5.2-7.6)



4.3 (3.5-5.2)



4.8 (3.8-5.9)



5.5 (4.5-6.7)

5.

A





RB-only > RC



observed rates

 





7.8%>4.1%

 

8.7%>4.0%



11.8%>3.9%



9.9%>4.1%






















odds ratio (95% CI’s)


1.9 (1.4-2.7)
 


2.3 (1.7-3.1)



3.3 (2.5-4.4)



2.5 (1.9-3.4)

B





RA-only > RC



observed rates

 




 
7.9%=6.9%



15.3%>6.5%



11.3%>5.7%



13.1%>6.5%






















odds ratio (95% CI’s)


1.2 (0.7-1.9) 


2.6 (1.8-3.8)



2.1 (1.4-3.1)



2.2 (1.5-3.1)

6.

A





RAB > RC





observed rates

 




 
19.8%>4.1%



14.1%>4.0%



20.2%>3.9%



18.1%>4.1%






















odds ratio (95% CI’s)

 
5.7 (4.0-8.1)



4.0 (2.7-5.7)



6.3 (4.4-8.9)



5.1 (3.6-7.2)

B





RAB > RC





observed rates

 




 
26.1%>6.9%



25.9%>6.5%



27.5%>5.7%



28.0%>6.5%






















odds ratio (95% CI’s)


4.8 (3.5-6.5) 


5.0 (3.7-6.7)



6.2 (4.6-8.5)



5.6 (4.2-7.5)

7.

A





RA-only = RAB



observed rates

 





12.3%<19.8%

 
16.7%=14.1%


16.9%=20.2%


14.6%=18.1%






















odds ratio (95% CI’s)


1.8 (1.1-3.0) 


1.2 (0.7-2.0)



1.2 (0.8-2.0)



1.3 (0.8-2.1)

B





RB-only = RAB



observed rates

 





31.6%=26.1% 

23.0%=25.9%


22.5%=27.5%


27.7%=28.0%






















odds ratio (95% CI’s)

 
1.3 (0.9-1.8)



1.2 (0.8-1.6)



1.3 (0.9-1.9)



1.0 (0.7-1.4)

8.

A





RB-only = RAB



observed rates

 





7.8%<19.8% 


8.7%<14.1%



11.8%<20.2%


9.9%<18.1%






















odds ratio (95% CI’s)


2.9 (1.9-4.6)

 

1.7 (1.1-2.7)



1.9 (1.2-2.9)



2.0 (1.3-3.1)

B





RA-only = RAB



observed rates

 



 

7.9%<26.1%



15.3%<25.9%


11.3%<27.5%


13.1%<28.0%






















odds ratio (95% CI’s)


4.1 (2.3-7.3) 


1.9 (1.2-3.1)



3.0 (1.8-4.9)



2.6 (1.6-4.1)

In relatives without B –





 

A





RB-only = RAB



observed rates

 





1.9%<9.1%
 


3.7%=6.3%



4.5%<10.1%



3.3%<9.1%






















odds ratio (95% CI’s)


5.1 (2.1-12.3) 


1.8 (0.8-3.8)



2.4 (1.2-4.8)



3.0 (1.4-6.2)




In relatives without A – 






B





RA-only = RAB



observed rates

 





5.0%<16.3%
 


5.6%<19.2%



6.3%<18.4%



7.4%<20.1%






















odds ratio (95% CI’s)


3.7 (1.7-7.8) 


4.0 (2.0-8.3)



3.3 (1.7-6.6)



3.1 (1.7-5.7)

In relatives with B –







 

A





RB-only  = RAB



observed rates

 




 
20.4%<50.0%


25.5%=36.4%


36.9%=46.7%


27.3%<41.2%






















odds ratio (95% CI’s)


3.9 (2.1-7.2)
 


1.7 (0.9-3.1)



1.5 (0.8-2.8)



1.9 (1.0-3.4)

In relatives with A –

B





RA-only = RAB



observed rates

 





28.6%<65.9%

 
63.9%=66.7%


35.7%<63.6%


46.2%=63.6%






















odds ratio (95% CI’s)


4.8 (1.7-13.5)
 

1.1 (0.4-3.0)



3.1 (1.3-7.6)



2.0 (0.8-4.9)

9.
 
A-only     
RA-only > RC



observed rates

 





9.5%>2.4%

 

7.1%>2.4%



12.3%>2.3%



9.0%>2.2%






















odds ratio (95% CI’s)
 

4.3 (2.7-7.0)



3.1 (1.7-5.6)



6.0 (3.9-9.2)



4.3 (2.7-6.9)

B-only     
RB-only > RC



observed rates

 





27.2%>5.1% 


18.8%>5.0%



16.1%>4.2%



22.4%>4.7%






















odds ratio (95% CI’s)

 
6.9 (5.6-8.5)



4.4 (3.5-5.6)



4.4 (3.3-5.7)



5.9 (4.7-7.4)

10.

A-only


RB-only > RC



observed rates

 


 


1.9%=2.4%



3.7%=2.4%



4.5%>2.3%



3.3%=2.2%






















odds ratio (95% CI’s)


1.2 (0.6-2.5)
 


1.6 (0.9-2.6)



2.0 (1.2-3.3)



1.5 (0.8-2.6)

B-only


RA-only > RC


 
observed rates

 





5.0%=5.1%



5.6%=5.0% 



6.3%=4.2%



7.4%>4.7%






















odds ratio (95% CI’s)
 

1.0 (0.5-2.0)



1.1 (0.6-2.1)



1.5 (0.9-2.7)



1.6 (1.0-2.7)

11. 
A-only      
RAB > RC





observed rates

 





9.1%>2.4% 



6.3%>2.4%



10.1%>2.3%



9.1%>2.2%






















odds ratio (95% CI’s)


4.1 (2.4-7.2) 


2.8 (1.5-5.0)



4.8 (2.8-8.2)



4.4 (2.6-7.5)

B-only      
RAB > RC





observed rates

 





16.3%>5.1%

 

19.2%>5.0%



18.4%>4.2%



20.1%>4.7%






















odds ratio (95% CI’s)


3.6 (2.4-5.4) 


4.5 (3.2-6.4)



5.1 (3.4-7.6)



5.2 (3.6-7.4)

12. 
A-only      
RA-only = RAB



observed rates

 





9.5%=9.1% 



7.1%=6.3%



12.3%=10.1%


9.0%=9.1%






















odds ratio (95% CI’s)


1.0 (0.5-2.1)

 

1.1 (0.5-2.5)



1.2 (0.6-2.4)



1.0 (0.5-2.0)

B-only      
RB-only = RAB



observed rates

 





27.2%>16.3%


18.8%=19.2%


16.1%=18.4% 

22.4%=20.1%






















odds ratio (95% CI’s)


1.9 (1.2-3.0)

 

1.0 (0.7-1.5)



1.2 (0.7-1.8)



1.1 (0.8-1.7)

13.

A-only 


RB-only = RAB



observed rates

 





1.9%<9.1%



3.7%=6.3% 



4.5%<10.1%



3.3%<9.1%






















odds ratio (95% CI’s)


5.1 (2.1-12.3)


1.8 (0.8-3.8) 


2.4 (1.2-4.8)



3.0 (1.4-6.2)

B-only


RA-only = RAB



observed rates

 





5.0%<16.3%



5.6%<19.2% 


6.3%<18.4%



7.4%<20.1%






















odds ratio (95% CI’s)


3.7 (1.7-7.8)
 


4.0 (2.0-8.3)



3.3 (1.7-6.6)



3.1 (1.7-5.7)

14. 
AB         

RA-only > RC



observed rates

 





4.0%=2.1% 



11.9%>1.9%



7.2%>1.8%



7.8%>2.2%






















odds ratio (95% CI’s)


2.0 (1.0-4.1) 


7.0 (4.4-11.1)


4.2 (2.4-7.3)



3.8 (2.3-6.2)

AB          

RB-only > RC



observed rates

 





8.8%>2.1% 



7.3%>1.9%



10.1%>1.8%



9.8%>2.2%






















odds ratio (95% CI’s)


4.5 (3.1-6.5)
 


4.1 (2.8-6.0)



6.1 (4.3-8.6)



4.8 (3.4-6.8)

15.
 
AB           
RAB > RC





observed rates

 





16.3%>2.1%

 

11.9%>1.9%



16.5%>1.8%



15.0%>2.2%






















odds ratio (95% CI’s)  

9.1 (6.0-14.0)
 

7.0 (4.4-11.0)


10.7 (6.9-16.5)

7.8 (5.1-12.0)

16. 
AB           
RA-only = RAB



observed rates

 





4.0%<16.3% 


11.9%=11.9%


7.2%<16.5%



7.8%<15.0%






















odds ratio (95% CI’s)
 

4.6 (2.1-10.4)


1.0 (0.5-1.8)



2.5 (1.3-4.9)



2.1 (1.1-3.9)

AB           
RB-only = RAB



observed rates

 





8.8%<16.3%
 


7.3%<11.9%



10.1%<16.5%


9.8%=15.0%






















odds ratio (95% CI’s)


2.0 (1.2-3.4) 


1.7 (1.0-3.0)



1.8 (1.1-2.9)



1.6 (1.0-2.7)

_________________________________________________________________________________________________________

Note.  CH = chance; AF = alternate forms; RM = random multiformity; RMA = random multiformity of A; RMB = random multiformity of B; EM = extreme multiformity; EMA = extreme multiformity of A; EMB = extreme multiformity of B; TD = three independent disorders; CL = correlated liabilities; ACB = A causes B; BCA = B causes A; RC = reciprocal causation; A = presence of A (A-only or both A and B); B = presence of B (B-only or both A and B); A-only = presence of A-only; B-only = presence of B-only; AB = presence of both A and B; C = controls; RA = relatives of probands with A; RB = relatives of probands with B; RA-only = relatives of probands with A-only; RB-only = relatives or probands with B-only; RAB = relatives of probands with both A and B; RC = relatives of controls.  In the observed rates, a “=” indicates a statistically non-significant difference and a “>” or “<” indicates a statistically significant difference.  
Predictions of Analyses Testing the Three Independent Disorders Model and the Results for the Analyses in Simulated Data
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I.

Comparisons of risk for 



disorders in relatives of 



different types of probands


 

Disorder

Relatives’ Risk








  1.

A-only


RA-only > RC




observed rates

 




15.0%>4.3%



4.9%>2.3%



9.3%>2.2%



10.5%>2.3%



10.7%>2.1%























odds ratio (95% CI’s)

4.0 (3.0-5.3)



2.2 (1.1-4.3)



4.7 (2.9-7.5)



5.0 (3.0-8.3)



5.7 (3.6-9.2)




B-only


RB-only > RC




observed rates

 




30.9%>6.7%



12.6%>5.3%



22.2%>5.0%



23.8%>4.6%



23.3%>5.0%























odds ratio (95% CI’s)

6.2 (5.2-7.4)



2.6 (2.0-3.4)



5.5 (4.4-6.8)



6.4 (5.2-8.0)



5.8 (4.7-7.3)

  2.

A-only


RB-only = RC




observed rates

 




4.6%=4.3%



7.4%>2.3%



1.8%=2.2%



2.7%=2.3%



2.3%=2.1%























odds ratio (95% CI’s)

1.1 (0.7-1.6)



3.3 (2.3-4.8)



1.2 (0.6-2.4)



1.2 (0.7-2.2)



1.1 (0.6-2.2)




B-only


RA-only = RC




observed rates

 




7.8%=6.7%



14.2%>5.3%



6.8%=5.0%



3.8%=4.6%



4.2%=5.0%























odds ratio (95% CI’s)

1.2 (0.8-1.7)



3.0 (2.0-4.4)



1.4 (0.8-2.4)



1.2 (0.5-2.8)



1.2 (0.6-2.4)

  3.

A-only


RAB = RC






observed rates

 




11.1%=4.3%



6.8%>2.3%



5.8%>2.2%



9.2%>2.3%



2.3%=2.1%























odds ratio (95% CI’s)

2.8 (0.8-9.3)



3.1 (1.8-5.4)



2.8 (1.5-5.1)



4.3 (2.6-7.1)



1.1 (0.5-2.8)




B-only


RAB = RC





 
observed rates

 




27.3%>6.7%



17.3%>5.3%



18.7%>5.0%



4.6%=4.6%



20.2%>5.0%























odds ratio (95% CI’s)

5.2 (2.4-11.3)


3.7 (2.6-5.3)



4.4 (3.1-6.1)



1.0 (0.5-1.9)



4.8 (3.5-6.7)

  4.

AB




RA-only = RC




observed rates

 




1.4%>0.4%



11.6%>2.3%



2.9%=2.4%



14.9%>2.3%



4.2%=2.4%























odds ratio (95% CI’s)

3.6 (1.4-9.4) 


5.6 (3.5-8.9)



1.2 (0.5-2.7)



7.6 (4.9-11.7)


1.8 (0.9-3.7)




AB




RB-only = RC




observed rates

 




2.4%>0.4%



7.0%>2.3%



9.3%>2.4%



3.8%>2.3%



10.7%>2.4%























odds ratio (95% CI’s)

6.1 (3.2-11.7)


3.2 (2.2-4.7)



4.2 (3.0-5.8)



1.7 (1.0-2.9)



4.9 (3.6-6.8)

  5.

AB




RAB > RC






observed rates

 




7.7%>0.4%



7.3%>2.3%



10.1%>2.4%



11.7%>2.3%



4.6%>2.4%























odds ratio (95% CI’s)

20.9 (4.7-92.3)

3.4 (1.9-5.8)



4.5 (2.9-7.2)



5.8 (3.7-9.0)



2.0 (1.0-3.8)

  6.

AB




RAB > RA-only




observed rates

 




7.7%>1.4%



7.3%=11.6%



10.1%>2.9%



11.7%=14.9%


4.6%=4.2%























odds ratio (95% CI’s)

5.8 (1.1-31.2)   

1.7 (0.8-3.3)



3.8 (1.5-9.6)



1.3 (0.7-2.4)



1.1 (0.4-2.8)




AB




RAB > RB-only



 
observed rates

 




7.7%=2.4%



7.3%=7.0%



10.1%=9.3%



11.7%>3.8%



4.6%<10.7%























odds ratio (95% CI’s)

3.4 (0.7-16.1)


1.0 (0.6-2.0)



1.1 (0.6-1.9)



3.3 (1.8-6.3)



2.5 (1.2-5.0)

  7.

A





RA-only > RC




observed rates

 




15.0%>4.3%



13.6%>4.3%



11.0%>4.3%



22.0%>4.2%



13.6%>4.1%























odds ratio (95% CI’s) 

3.9 (2.9-5.2)



3.5 (2.4-5.2)



2.8 (1.8-4.2)



6.4 (4.5-9.0)



3.7 (2.4-5.4)




B





RB-only > RC




observed rates

 




31.0%>6.8%



16.9%>7.2%



27.6%>7.0%



25.5%>6.5%



29.3%>7.0%























odds ratio (95% CI’s)

6.2 (5.2-7.4)



2.6 (2.1-3.3)



5.1 (4.2-6.2)



4.9 (4.0-6.0)



5.5 (4.6-6.7)

  8.

A





RAB > RC






observed rates

 




13.2%>4.3%



11.2%>4.3%



12.4%>4.3%



18.3%>4.2%



5.4%=4.1%























odds ratio (95% CI’s)

3.3 (1.3-8.6)



2.8 (1.9-4.2)



3.2 (2.2-4.6)



5.0 (3.6-7.1)



1.3 (0.8-2.3)




B





RAB > RC





 
observed rates

 




28.9%>6.8%



21.2%>7.2%



24.4%>7.0%



14.1%>6.5%



22.7%>7.0%























odds ratio (95% CI’s)

5.6 (2.8-11.4)


3.5 (2.5-4.7)



4.3 (3.2-5.7)



2.4 (1.6-3.4)



3.9 (2.9-5.3)

  9.

A





RAB > RB-only




observed rates

 




13.2%>4.8%



11.2%=11.9%


12.4%=8.7%



18.3%>4.9%



5.4%<9.9%























odds ratio (95% CI’s)

3.0 (1.1-8.1) 


1.1 (0.7-1.7)



1.5 (0.9-2.4)



4.3 (2.6-7.1)



1.9 (1.1-3.5)

B





RAB > RA-only


 

observed rates

 




28.9%>7.7%



21.2%=22.0%


24.4%>8.5%



14.1%=16.1%


22.7%>7.2%























odds ratio (95% CI’s)

4.9 (2.2-10.6)


1.0 (0.7-1.6)



3.5 (2.0-5.8)



1.2 (0.7-2.0)



3.8 (2.1-6.7)

II.

Cosegregation of A 

and B in siblings

  1.

No cosegregation in






observed rates


 



7.6%=7.8%
 


71.9%>14.2%


22.2%>6.8%



60.0%>3.8%



26.7%>4.2%




probands with A-only





odds ratio (95% CI’s)

1.0 (0.4-2.8)
 


15.4 (6.4-36.6)

3.9 (1.4-11.1)


38.5(14.0-105.7)
8.3 (2.8-24.4)




(i.e., observed rates of B




in relatives with A vs.

relatives without A)

  2.  
No cosegregation in






observed rates


 



33.3%=30.9%


48.6%>12.6%


84.6%>22.2%


58.6%>23.8%


83.3%>23.3%




probands with B-only





odds ratio (95% CI’s)

1.1 (0.6-2.2)



6.6 (3.9-11.2)


19.2 (8.8-42.0)

4.5 (2.1-9.8)



16.4(8.1-33.3)




(i.e., observed rates of B




in relatives with A vs.

relatives without A)

  3.

Cosegregation in








observed rates


   


40.0%=27.3%


51.7%>17.3%


64.7%>18.7%


56.8%>4.6%



66.7%>20.2%




probands with AB







odds ratio (95% CI’s)

1.8 (0.3-12.4)


5.1 (2.3-11.4)


8.0 (3.7-17.3)


27.5 (11.2-67.3)

7.9 (2.6-24.1)




(i.e., observed rates of B




in relatives with A vs.

relatives without A)
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_________________________________________________________________________________________________________

I.

Comparisons of risk for 



disorders in relatives of 



different types of probands


 

Disorder

Relatives’ Risk








  1.

A-only


RA-only > RC




observed rates

 




8.7%>2.1%



7.6%>2.3%



11.5%>2.3%



12.3%>2.4%























odds ratio (95% CI’s)

4.4 (2.7-7.4)



3.4 (2.0-6.0)



5.5 (3.6-8.6)



5.8 (3.6-9.1)




B-only


RB-only > RC




observed rates

 




18.7%>5.0%



24.2%>5.2%



15.8%>5.3%



25.5%>4.6%























odds ratio (95% CI’s)

4.4 (3.5-5.5)



5.8 (4.7-7.2)



3.4 (2.6-4.4)



7.0 (5.6-8.8)

  2.

A-only


RB-only = RC




observed rates

 




2.2%=2.1%



2.0%=2.3%



1.2%=2.3%



1.6%=2.4%























odds ratio (95% CI’s)

1.0 (0.5-2.0)



1.2 (0.6-2.3)



1.9 (0.8-4.6)



1.5 (0.6-3.3)




B-only


RA-only = RC




observed rates

 




2.6%=5.0%



4.5%=5.2%



5.4%=5.3%



6.8%=4.6%























odds ratio (95% CI’s)

2.0 (0.8-4.8)



1.2 (0.6-2.4)



1.0 (0.6-1.9)



1.5 (0.8-2.7)

  3.

A-only


RAB = RC






observed rates

 




6.8%>2.1%



7.8%>2.3%



2.9%=2.3%



3.8%=2.4%























odds ratio (95% CI’s)

3.4 (2.0-5.9)



3.5 (2.0-6.1)



1.3 (0.5-3.1)



1.6 (0.8-3.4)




B-only


RAB = RC





 
observed rates

 




16.4%>5.0%



7.8%=5.2%



23.4%>5.3%



9.9%>4.6%























odds ratio (95% CI’s)

3.7 (2.6-5.3)



1.5 (0.9-2.6)



5.5 (3.9-7.6)



2.2 (1.4-3.5)

  4.

AB




RA-only = RC




observed rates

 




9.2%>2.0%



8.6%>2.5%



1.0%=2.3%



2.4%=2.2%























odds ratio (95% CI’s)
 
4.9 (3.0-8.1)



3.7 (2.2-6.3)



2.2 (0.5-9.0)



1.1 (0.4-2.9)




AB




RB-only = RC




observed rates

 




6.7%>2.0%



3.3%=2.5%



9.7%>2.3%



4.2%>2.2%























odds ratio (95% CI’s)

3.5 (2.4-5.1)



1.3 (0.8-2.3)



4.7 (3.3-6.6)



2.0 (1.2-3.3)

  5.

AB




RAB > RC






observed rates

 




11.7%>2.0%



12.3%>2.5%



18.5%>2.3%



22.1%>2.2%























odds ratio (95% CI’s)

6.4 (4.2-9.9)



5.6 (3.6-8.6)



9.9 (6.7-14.4)


12.5 (9.0-17.4)

  6.

AB




RAB > RA-only




observed rates

 




11.7%=9.2%



12.3%=8.6%



18.5%>1.0%



22.1%>2.4%























odds ratio (95% CI’s)
 
1.3 (0.7-2.4) 


1.5 (0.8-2.9)



21.8 (5.2-91.9)

11.6 (4.1-32.7)




AB




RAB > RB-only



 
observed rates

 




11.7%>6.7%



12.3%>3.3%



18.5%>9.7%



22.1%>4.2%























odds ratio (95% CI’s)

1.9 (1.1-3.2)



4.1 (2.1-8.1)



2.1 (1.3-3.4)



6.4 (3.6-11.5)

  7.

A





RA-only > RC




observed rates

 




16.1%>3.8%



14.4%>4.5%



11.7%>4.2%



13.3%>4.3%























odds ratio (95% CI’s) 

4.8 (3.3-6.9)



3.6 (2.4-5.4)



3.0 (2.0-4.6)



3.4 (2.3-5.2)




B





RB-only > RC




observed rates

 




22.8%>6.7%



25.7%>7.3%



22.6%>7.2%



27.6%>6.5%























odds ratio (95% CI’s)

4.1 (3.3-5.1)



4.4 (3.6-5.4)



3.8 (3.0-4.7)



5.5 (4.4-6.8)

  8.

A





RAB > RC






observed rates

 




14.7%>3.8%
 


17.2%>4.5%



16.5%>4.2%
 


22.6%>4.3%























odds ratio (95% CI’s)
 
4.3 (3.0-6.1)
 


4.4 (3.1-6.3)



4.5 (3.2-6.3)



6.5 (4.8-8.7)




B





RAB > RC





 
observed rates

 




23.4%>6.7%



17.2%>7.3%



34.1%>7.2%



27.4%>6.5%























odds ratio (95% CI’s)

4.3 (3.2-5.7)



2.6 (1.9-3.8)



6.7 (5.1-8.8)



5.4 (4.1-7.1)

  9.

A





RAB > RB-only




observed rates

 




14.7%>7.1%



17.2%>4.0%



16.5%>9.2%



22.6%>4.3%























odds ratio (95% CI’s)
 
2.3 (1.4-3.6)



5.0 (3.0-8.5)



1.9 (1.3-3.0)



6.5 (3.9-10.8)

B





RAB > RA-only


 

observed rates

 




23.4%>10.4%


17.2%=11.5%


34.1%>5.7%



27.4%>7.9%























odds ratio (95% CI’s)

2.6 (1.6-4.3)



1.6 (0.9-2.7)



8.6 (4.7-16.0)


4.4 (2.5-7.8)

II.

Cosegregation of A 

and B in siblings

  1.

No cosegregation in






observed rates


 



51.4%>2.6%



53.3%>4.5%



7.4%=5.4%



14.8%=6.8%




probands with A-only





odds ratio (95% CI’s)

39.7(13.2-118.9)
24.3 (8.9-66.6)

1.4 (0.3-6.7)



2.4 (0.7-8.0)




(i.e., observed rates of B




in relatives with A vs.

relatives without A)

  2.  
No cosegregation in






observed rates


 



76.2%>18.7%


62.5%>24.2%


89.6%>15.8%


72.7%>25.5%




probands with B-only





odds ratio (95% CI’s)

13.9 (6.6-29.2)

5.2 (2.2-12.2)


45.8(17.5-119.3)
7.8 (3.0-20.3)




(i.e., observed rates of B




in relatives with A vs.

relatives without A)

  3.

Cosegregation in








observed rates


   


64.3%>16.4%


62.5%>7.8%



88.4%>23.4%


87.7%>9.9%




probands with AB







odds ratio (95% CI’s)

9.2 (4.5-18.8)


19.8 (8.6-45.3)

24.9 (9.3-66.6)

65.1 (27.5-154.0)




(i.e., observed rates of B




in relatives with A vs.

relatives without A)
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_________________________________________________________________________________________________________

I.

Comparisons of risk for 



disorders in relatives of 



different types of probands


 

Disorder

Relatives’ Risk








  1.

A-only


RA-only > RC




observed rates

 




9.5%>2.4%



7.1%>2.4%



12.3%>2.3%



9.0%>2.2%























odds ratio (95% CI’s)

4.3 (2.7-7.0)



3.1 (1.7-5.6)



6.0 (3.9-9.2)



4.3 (2.7-6.9)




B-only


RB-only > RC




observed rates

 




27.2%>5.1%



18.8%>5.0%



16.1%>4.2%



22.4%>4.7%























odds ratio (95% CI’s)

6.9 (5.6-8.5)



4.4 (3.5-5.6)



4.4 (3.4-5.7)



5.9 (4.7-7.4)

  2.

A-only


RB-only = RC




observed rates

 




1.9%=2.4%



3.7%=2.4%



4.5%>2.3%



3.3%=2.2%























odds ratio (95% CI’s)

1.2 (0.6-2.5)



1.6 (0.9-2.6)



2.0 (1.2-3.3)



1.5 (0.8-2.6)




B-only


RA-only = RC




observed rates

 




5.0%=5.1%



5.6%=5.0%



6.3%=4.2%



7.4%>4.7%























odds ratio (95% CI’s)

1.0 (0.5-2.0)



1.1 (0.6-2.1)



1.5 (0.9-2.7)



1.6 (1.0-2.7)

  3.

A-only


RAB = RC






observed rates

 




9.1%>2.4%



6.3%>2.4%



10.1%>2.3%



9.1%>2.2%























odds ratio (95% CI’s)

4.1 (2.4-7.2)



2.8 (1.5-5.0)



4.8 (2.8-8.2)



4.4 (2.6-7.5)




B-only


RAB = RC





 
observed rates

 




16.3%>5.1%



19.2%>5.0%



18.4%>4.2%



20.1%>4.7%























odds ratio (95% CI’s)

3.6 (2.4-5.4)



4.5 (3.2-6.4)



5.1 (3.4-7.6)



5.2 (3.6-7.4)

  4.

AB




RA-only = RC




observed rates

 




4.0%=2.1%



11.9%>1.9%



7.2%>1.8%



7.8%>2.2%























odds ratio (95% CI’s)
 
2.0 (1.0-4.1)



7.0 (4.4-11.1)


4.2 (2.4-7.3)



3.8 (2.3-6.2)




AB




RB-only = RC




observed rates

 




8.8%>2.1%



7.3%>1.9%



10.1%>1.8%



9.8%>2.2%























odds ratio (95% CI’s)

4.5 (3.1-6.5)



4.1 (2.8-6.0)



6.1 (4.3-8.6)



4.8 (3.4-6.8)

  5.

AB




RAB > RC






observed rates

 




16.3%>2.1%



11.9%>1.9%



16.5%>1.8%



15.0%>2.2%























odds ratio (95% CI’s)

9.2 (6.0-14.0)


7.0 (4.4-11.0)


10.7 (6.9-16.5)

7.8 (5.1-12.00)

  6.

AB




RAB > RA-only




observed rates

 




16.3%>4.0%



11.9%=11.9%


16.5%>7.2%



15.0%>7.8%























odds ratio (95% CI’s)
 
4.6 (2.1-10.4)  

1.0 (0.5-1.8)



2.5 (1.3-4.9)



2.1 (1.1-3.9)




AB




RAB > RB-only



 
observed rates

 




16.3%>8.8%



11.9%>7.3%



16.5%>10.1%


15.0%=9.8%























odds ratio (95% CI’s)

2.0 (1.2-3.4)



1.7 (1.0-3.0)



1.8 (1.1-2.9)



1.6 (1.0-2.7)

  7.

A





RA-only > RC




observed rates

 




12.3%>4.1%



16.7%>4.0%



16.9%>3.9%



14.6%>4.1%























odds ratio (95% CI’s) 

3.2 (2.2-4.9)



4.8 (3.3-7.0)



5.1 (3.6-7.2)



3.9 (2.8-5.6)




B





RB-only > RC




observed rates

 




31.6%>6.9%



23.0%>6.5%



22.5%>5.7%



27.7%>6.5%























odds ratio (95% CI’s)

6.3 (5.2-7.6)



4.3 (3.5-5.2)



4.8 (3.8-5.9)



5.5 (4.5-6.7)

  8.

A





RAB > RC






observed rates

 




19.8%>4.1%



14.1%>4.0%
 


20.2%>3.9%



18.1%>4.1%























odds ratio (95% CI’s)

5.7 (4.0-8.1) 


3.9 (2.7-5.7)
 


6.3 (4.4-8.9)



5.1 (3.6-7.2)




B





RAB > RC





 
observed rates

 




26.1%>6.9%



25.9%>6.5%
 


27.5%>5.7%



28.0%>6.5%























odds ratio (95% CI’s)

4.8 (3.5-6.5)



5.0 (3.7-6.7)



6.2 (4.6-8.5)



5.6 (4.2-7.5)

  9.

A





RAB > RB-only




observed rates

 




19.8%>7.8%



14.1%>8.7%



20.2%>11.8% 

18.1%>9.9%























odds ratio (95% CI’s)

2.9 (1.9-4.6)
 


1.7 (1.1-2.7)



1.9 (1.2-2.9)

 

2.0 (1.3-3.1)

B





RAB > RA-only


 

observed rates

 




26.1%>7.9%



25.9%>15.3%


27.5%>11.3% 

28.0%>13.1%























odds ratio (95% CI’s)

4.1 (2.3-7.3)



1.9 (1.2-3.1)



3.0 (1.8-4.9)
 


2.6 (1.6-4.1)

II.

Cosegregation of A 

and B in siblings

  1.

No cosegregation in






observed rates






28.6%>5.0% 


63.9%>5.6%



35.7%>6.3%



46.2%>7.4%




probands with A-only





odds ratio (95% CI’s)

7.6 (2.7-21.5)


30.1 (11.8-76.4)

8.2 (3.5-19.2)


10.7 (4.8-23.8)




(i.e., observed rates of B




in relatives with A vs.

relatives without A)

  2.  
No cosegregation in






observed rates


 



83.0%>27.2%


67.3%>18.8%


70.3%>16.1%


76.3%>22.4%




probands with B-only





odds ratio (95% CI’s)

13.0 (6.0-28.5)

8.9 (4.8-16.6)


12.3 (6.8-22.2)

11.1 (5.9-21.00)




(i.e., observed rates of B




in relatives with A vs.

relatives without A)

  3.

Cosegregation in








observed rates


  



65.9%>16.3% 

66.7%>19.2%


63.6%>18.4%


63.6%>20.1%




probands with AB







odds ratio (95% CI’s)

9.9 (4.7-20.8)


8.4 (3.9-18.2)


7.8 (3.8-16.0)


7.0 (3.4-14.1)




(i.e., observed rates of B




in relatives with A vs.

relatives without A)

_________________________________________________________________________________________________________ 

Note.  CH = chance; AF = alternate forms; RM = random multiformity; RMA = random multiformity of A; RMB = random multiformity of B; EM = extreme multiformity; EMA = extreme multiformity of A; EMB = extreme multiformity of B; TD = three independent disorders; CL = correlated liabilities; ACB = A causes B; BCA = B causes A; RC = reciprocal causation; A = presence of A (A-only or both A and B); B = presence of B (B-only or both A and B); A-only = presence of A-only; B-only = presence of B-only; AB = presence of both A and B; C = controls; RA = relatives of probands with A; RB = relatives of probands with B; RA-only = relatives of probands with A-only; RB-only = relatives or probands with B-only; RAB = relatives of probands with both A and B; RC = relatives of controls.  In the observed rates, a “=” indicates a statistically non-significant difference and a “>” or “<” indicates a statistically significant difference.  

