Biometry 755 HW # 6 Key
1. Use the IMPACT data to conduct a simple logistic regression of the log odds of remaining drug free for 12 months on age.  Then answer the following questions.
a. What is the estimate of the effect of age on the log odd of remaining drug free for 12 months?
	Analysis of Maximum Likelihood Estimates

	Parameter
	DF
	Estimate
	Standard
Error
	Wald
Chi-Square
	Pr > ChiSq

	Intercept
	1
	-1.6602
	0.5111
	10.5524
	0.0012

	age
	1
	0.0182
	0.0153
	1.4027
	0.2363


0.0182.  Thus, there is a 0.0182 increase in the log odds of remaining drug free for a one year increase in age.

b. Is age significantly associated with the log odds of remaining drug free for 12 months?  Justify your answer.

	Odds Ratio Estimates

	Effect
	Point Estimate
	95% Wald
Confidence Limits

	age
	1.018
	0.988
	1.049


No, age is not significantly associated with the log odds of remaining drug free for 12 months.  We can either look at the p-value of the age parameter, which is 0.2363, and thus not significant at the 5% level.  Alternatively, we could look at the 95% confidence interval for age, which is [0.988, 1.049].  Since this interval contains 1, the association of age is not significant at the 5% level.

c. Interpret the default odds ratio for age reported in the SAS output.
OR = 1.018.  There is a 1.8% increase in the odds of remaining drug free for 12 months for a one year increase in age.

d. Construct and interpret an odds ratio for remaining drug free for 12 months for a ten year age difference.
We can use the following SAS code to generate this estimate:

proc logistic data = impact desc;

model dfree = age / clodds = wald;

units age = 10;

run;
	Wald Confidence Interval for Adjusted Odds
Ratios

	Effect
	Unit
	Estimate
	95% Confidence Limits

	age
	10.0000
	1.199
	0.888
	1.620


Thus, there is a 19.9% increase in the odds of odds of remaining drug free for 12 months for a ten year increase in age.

e. Based on the fitted model, what is the estimated probability that a 30 year-old remains drug free for 12 months?  Please show all work.
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Thus, a 30 year-old has a 24.71% probability of remaining drug free for 12 months.

2. Construct a categorical variable for age with four levels based on the quartiles of the distribution of age.  You can find the quartiles of age using PROC MEANS as shown below.



proc means data = one q1 median q3;




var age;



run;
Then conduct a simple logistic regression of log odds of remaining drug free for 12 months on age as a four-level categorical variable.  Use the youngest age group as the reference category.  Then answer the following questions.

Note:  there were two different ways to code these categories, depending on how you included the endpoints.  I will give the solutions for both.
Version 1.

data c_impact1;

set impact;

if age < 27 then agecat = 1;

if (age ge 27 and age < 32) then agecat = 2;

if (age ge 32 and age < 37) then agecat = 3;

if age ge 37 then agecat = 4;

run;

proc logistic data = c_impact1 desc;

class agecat (param = REF ref = '1');

model dfree = agecat / clodds = wald;

run;

	Analysis of Maximum Likelihood Estimates

	Parameter
	 
	DF
	Estimate
	Standard
Error
	Wald
Chi-Square
	Pr > ChiSq

	Intercept
	 
	1
	-1.0546
	0.2086
	25.5733
	<.0001

	agecat
	2
	1
	-0.3578
	0.2965
	1.4566
	0.2275

	agecat
	3
	1
	0.3524
	0.2668
	1.7450
	0.1865

	agecat
	4
	1
	-0.1639
	0.2857
	0.3293
	0.5661


a. Is the four-level categorical version of age significantly associated with the log odds of remaining drug free for 12 months?  Justify your answer.
	Type 3 Analysis of Effects

	Effect
	DF
	Wald
Chi-Square
	Pr > ChiSq

	agecat
	3
	8.0730
	0.0445


If we look at the Type 3 Wald chi-square statistic, we see that overall, the four-level categorical version of age is significantly associated with the log odds of remaining drug free for 12 months, since the p-value = 0.0445, which is significant at the 5% level.

b. Interpret the default odds ratios.
	Odds Ratio Estimates

	Effect
	Point Estimate
	95% Wald
Confidence Limits

	agecat 2 vs 1
	0.699
	0.391
	1.250

	agecat 3 vs 1
	1.423
	0.843
	2.400

	agecat 4 vs 1
	0.849
	0.485
	1.486


There is a 30% reduction in the odds of remaining drug free for 12 months for those in age category 2 compared to those in category 1.

There is a 42% increase in the odds of remaining drug free for 12 months for those in age category 2 compared to those in category 1.

There is a 15% reduction in the odds of remaining drug free for 12 months for those in age category 2 compared to those in category 1.

c. Based on the fitted model, what is the estimated probability that someone in the oldest age group remains drug free for 12 months?  Please show all work.
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Thus, an individual in the oldest age group has a 22.82% probability of remaining drug free for 12 months.
VERSION 2

*Version 2;
data c_impact2;

set impact;

if age le 27 then agecat = 1;

if (age > 27 and age le 32) then agecat = 2;

if (age > 32 and age le 37) then agecat = 3;

if age > 37 then agecat = 4;

run;

proc logistic data = c_impact2 desc;

class agecat (param = REF ref = '1');

model dfree = agecat / clodds = wald;

run;

	Analysis of Maximum Likelihood Estimates

	Parameter
	 
	DF
	Estimate
	Standard
Error
	Wald
Chi-Square
	Pr > ChiSq

	Intercept
	 
	1
	-1.0629
	0.1882
	31.9076
	<.0001

	agecat
	2
	1
	-0.3146
	0.2803
	1.2593
	0.2618

	agecat
	3
	1
	0.1634
	0.2544
	0.4127
	0.5206

	agecat
	4
	1
	0.0860
	0.2800
	0.0943
	0.7588


d. Is the four-level categorical version of age significantly associated with the log odds of remaining drug free for 12 months?  Justify your answer.

	Type 3 Analysis of Effects

	Effect
	DF
	Wald
Chi-Square
	Pr > ChiSq

	agecat
	3
	3.3744
	0.3374


If we look at the Type 3 Wald chi-square statistic, we see that overall, the four-level categorical version of age is NOT significantly associated with the log odds of remaining drug free for 12 months, since the p-value = 0.3374, which is not significant at the 5% level.

e. Interpret the default odds ratios.

	Odds Ratio Estimates

	Effect
	Point Estimate
	95% Wald
Confidence Limits

	agecat 2 vs 1
	0.730
	0.421
	1.265

	agecat 3 vs 1
	1.178
	0.715
	1.939

	agecat 4 vs 1
	1.090
	0.629
	1.887


There is a 27% reduction in the odds of remaining drug free for 12 months for those in age category 2 compared to those in category 1.

There is a 18% increase in the odds of remaining drug free for 12 months for those in age category 2 compared to those in category 1.

There is a 9% increase in the odds of remaining drug free for 12 months for those in age category 2 compared to those in category 1.

f. Based on the fitted model, what is the estimated probability that someone in the oldest age group remains drug free for 12 months?  Please show all work.
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Thus, an individual in the oldest age group has a 27.35% probability of remaining drug free for 12 months.
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