Statistics for Epidemiology                 Nicholas P. Jewell 

Solution Set: Chapter 12
Question 12.1

a) Let our outcome of interest be Y=(0,1).

And let px = P(Y = 1 | X=x)

Suppose we use the low group as the reference or baseline group.  Then we can code the risk categories in the following way:

	
	x1
	x2

	Low
	0
	0

	Medium
	1
	0

	High
	0
	1


The model is then given by:
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a:  Log odds of Y for the Low group

b1:  Log odds ratio of Y for the Medium group vs. the Low group

b2:  Log odds ratio of Y for the High group vs. the Low group

b) The risks in the three groups are allowed to vary arbitrarily in this model and thus there are no structural relationships imposed.

c) For a risk factor with four categories, we would use three “dummy” variables:

	
	x1
	x2
	x3

	Level 1
	0
	0
	0

	Level 2
	1
	0
	0

	Level 3
	0
	1
	0

	Level 4
	0
	0
	1


Question 12.2 

a)

	
	X

	Low
	0

	Medium
	1

	High
	2


The model is then given by:
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a:  Log odds of Y for the Low group (X=0)


b1:  Log odds ratio of Y for a one unit increase in X, i.e., 

log odds ratio of Y comparing the Medium group (X=1) to the Low group (X=0)

log odds ratio of Y comparing the High group (X=2) to the Medium group (X=1)

b) By modeling X as a continuous variable, there is a trend imposed.  It is assumed the log odds ratios comparing Medium to Low and High to Medium are the same, i.e., the change in the log odds for a one unit change in X is the same, regardless of the reference group.

Question 12.3 

a) OR for CHD for 1 mm Hg increase in diastolic BP = e0.0336 = 1.034

    OR for CHD for 1 mm Hg increase in systolic BP = e0.0267 = 1.027

b) OR for CHD per 1mm Hg increase in diastolic BP, holding systolic BP fixed


 = e-0.0006 = 0.999

OR for CHD for 1 mm Hg increase in systolic BP, holding diastolic BP fixed


 = e0.0270 = 1.027

The full model, as fitted, suggests that systolic BP is significantly associated with risk of CHD, after adjusting for diastolic BP, (OR = 1.027, p < 0.0001).  However, diastolic BP does not appear to be associated with risk of CHD, after adjusting for systolic BP (OR = 0.999, p = 0.95)

c)
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Logit Risk:

	Diastolic BP

(mm Hg)
	Systolic BP

(mm Hg)

	
	100
	120
	140
	160

	100
	-3.2743
	-2.7343
	-2.1943
	-1.6543

	90
	-3.2683
	-2.7283
	-2.1883
	-1.6483

	80
	-3.2623
	-2.7223
	-2.1823
	-1.6423

	70
	-3.2563
	-2.7163
	-2.1763
	-1.6363


	
[image: image6.wmf]))

(

0270

.

0

)

(

0006

.

0

9143

.

5

(

1

1

risk

systolic

diastolic

x

e

p

+

-

-

-

+

=

=




Risk:
	Diastolic BP

(mm Hg)
	Systolic BP

(mm Hg)

	
	100
	120
	140
	160

	100
	0.0365
	0.0610
	0.1003
	0.1605

	90
	0.0367
	0.0613
	0.1008
	0.1613

	80
	0.0369
	0.0617
	0.1014
	0.1622

	70
	0.0371
	0.0620
	0.1019
	0.1630


d)
. input diastolic s100 s120 s140 s160

     diastolic     s100        s120        s140        s160

  1.   100 

.0365 
.0610 
.1003 
.1605

  2.    90 

.0367 
.0613 
.1008 
.1613

  3.    80 

.0369 
.0617 
.1014 
.1622

  4.    70 

.0371 
.0620 
.1019 
.1630

  5. end

. graph s100 s120 s140 s160 diastolic, connect(llll) xtick(100,90,80,70)
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e)

. input systolic d100 d90 d80 d70

    systolic       d100        d90         d80         d70

  1. 
100 

.0365 
.0367 
.0369 
.0371

  2. 
120 

.0610 
.0613 
.0617 
.0620

  3. 
140 

.1003 
.1008 
.1014 
.1019

  4. 
160 

.1605 
.1613 
.1622 
.1630

  5. end

. graph d100 d90 d80 d70 systolic, connect(llll) xtick(100,120,140,160)
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Question 12.4 

 (i)  log (pdia,sys/(1-pdia,sys)) = -5.9143 – 0.0006dia + 0.0270sys

log (p100,100/(1-p100,100)) = -5.9143 – 0.0006(100) + 0.0270(100) = -3.2743

-

log (p70,160/(1-p70,160)) = -5.9143 – 0.0006(70) + 0.0270(160) = -1.6363

log (p100,100/(1-p100,100))
-  log (p70,160/(1-p70,160))

    = -1.638

log OR = -1.638  (remember: the difference between two log odds is the same as the log of the ratio of the odds)

OR = e-1.638 = 0.19

(ii) log (p90,100/(1-p90,100)) = -5.9143 – 0.0006(90) + 0.0270(100) = -3.2683

-

log (p80,140/(1-p80,140)) = -5.9143 – 0.0006(80) + 0.0270(140) = -2.1823

log (p90,100/(1-p90,100))
-  log (p80,140/(1-p80,140))

    = -1.086

log OR = -1.086

OR = e-1.086 = 0.34
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