options ls=80 nocenter nodate;

data indat;

input study $ trtmnt $ n ndied;

cards;

VA Bypass 332 58

VA Drugs 354 79

Europe Bypass 394 30

Europe Drugs 373 63

CASS Bypass 390 20

CASS Drugs 390 32

;

data dat1;

  set;

  outcome = 'Died';

  count = ndied;

  output;

  outcome = 'Survived';

  count = n - ndied;

  output;

proc freq;

table study * trtmnt * outcome / cmh bd;

weight count;

run;

* CMH requests the Woolf and Mantel-Haenzsel methods;
* BD requests the Breslow-Day test of homogeneity with Tarone's correction;
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Table 1 of trtmnt by outcome

Controlling for study=CASS

trtmnt     outcome

Frequency‚

Percent  ‚

Row Pct  ‚

Col Pct  ‚Died    ‚Surv    ‚  Total

ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ

Bypass   ‚     20 ‚    370 ‚    390

         ‚   2.56 ‚  47.44 ‚  50.00

         ‚   5.13 ‚  94.87 ‚

         ‚  38.46 ‚  50.82 ‚

ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ

Drugs    ‚     32 ‚    358 ‚    390

         ‚   4.10 ‚  45.90 ‚  50.00

         ‚   8.21 ‚  91.79 ‚

         ‚  61.54 ‚  49.18 ‚

ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ

Total          52      728      780

             6.67    93.33   100.00

Table 2 of trtmnt by outcome

Controlling for study=Europe

trtmnt     outcome

Frequency‚

Percent  ‚

Row Pct  ‚

Col Pct  ‚Died    ‚Surv    ‚  Total

ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ

Bypass   ‚     30 ‚    364 ‚    394

         ‚   3.91 ‚  47.46 ‚  51.37

         ‚   7.61 ‚  92.39 ‚

         ‚  32.26 ‚  54.01 ‚

ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ

Drugs    ‚     63 ‚    310 ‚    373

         ‚   8.21 ‚  40.42 ‚  48.63

         ‚  16.89 ‚  83.11 ‚

         ‚  67.74 ‚  45.99 ‚

ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ

Total          93      674      767

            12.13    87.87   100.00

Table 3 of trtmnt by outcome

Controlling for study=VA

trtmnt     outcome

Frequency‚

Percent  ‚

Row Pct  ‚

Col Pct  ‚Died    ‚Surv    ‚  Total

ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ

Bypass   ‚     58 ‚    274 ‚    332

         ‚   8.45 ‚  39.94 ‚  48.40

         ‚  17.47 ‚  82.53 ‚

         ‚  42.34 ‚  49.91 ‚

ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ

Drugs    ‚     79 ‚    275 ‚    354

         ‚  11.52 ‚  40.09 ‚  51.60

         ‚  22.32 ‚  77.68 ‚

         ‚  57.66 ‚  50.09 ‚

ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ

Total         137      549      686

            19.97    80.03   100.00
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Summary Statistics for trtmnt by outcome

Controlling for study

  Cochran-Mantel-Haenszel Statistics (Based on Table Scores)

Statistic    Alternative Hypothesis    DF       Value      Prob

ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

    1        Nonzero Correlation        1     17.1445    <.0001

    2        Row Mean Scores Differ     1     17.1445    <.0001

    3        General Association        1     17.1445    <.0001

            Estimates of the Common Relative Risk (Row1/Row2)

Type of Study     Method                  Value     95% Confidence Limits

ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

Case-Control      Mantel-Haenszel        0.5814       0.4487       0.7534

  (Odds Ratio)    Logit                  0.5845       0.4504       0.7585

Cohort            Mantel-Haenszel        0.6296       0.5043       0.7860

  (Col1 Risk)     Logit                  0.6408       0.5128       0.8006

Cohort            Mantel-Haenszel        1.0681       1.0351       1.1021

  (Col2 Risk)     Logit                  1.0591       1.0293       1.0897


 Breslow-Day-Tarone Test for

Homogeneity of the Odds Ratios

ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

Chi-Square              3.9011

DF                           2

Pr > ChiSq              0.1422

Total Sample Size = 2233

options ls=80 nocenter nodate;

data indat;

input day nctl nc_calm nexp ne_calm;

cards;

 1 8 3 1 1

 2 6 2 1 1

 3 5 1 1 1

 4 6 1 1 0

 5 5 4 1 1

 6 9 4 1 1

 7 8 5 1 1

 8 8 4 1 1

 9 5 3 1 1

10 9 8 1 0

11 6 5 1 1

12 9 8 1 1

13 8 5 1 1

14 5 4 1 1

15 6 4 1 1

16 8 7 1 1

17 6 4 1 0

18 8 5 1 1

;

data dat0a;

set;

a=nc_calm;

b=nctl-nc_calm;

c=ne_calm;

d=nexp-ne_calm;

proc print noobs;

var a b c d;

run;

data dat1; set;

group = 'Treated'; outcome='Quiet '; count=ne_calm; output;

group = 'Treated'; outcome='Crying'; count=nexp-ne_calm; output;

group = 'Control'; outcome='Quiet '; count=nc_calm; output;

group = 'Control'; outcome='Crying'; count=nctl-nc_calm; output;

proc freq;

table day * group * outcome / noprint cmh;

weight count;

exact comor;

run;

* The line "exact comor" produces exact tests and confidence limits for the odds ratio;
data dat2;

set;

strat=1;

do i = 1 to count;

  x = 0;

  if group='Treated' then x=1;

  y = 0;

  if outcome='Crying' then y=1;

  output;

 end; 

* In this section, I use PROC LOGISTIC to produce the maximum conditional likelihood

estimate of the odds ratio. I will explain at a later point in the course how the SAS

syntax for this works;
proc logistic descending;

model y = x;

strata strat;

run; 

*************************************************************************************
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a    b    c    d

3    5    1    0

2    4    1    0

1    4    1    0

1    5    0    1

4    1    1    0

4    5    1    0

5    3    1    0

4    4    1    0

3    2    1    0

8    1    0    1

5    1    1    0

8    1    1    0

5    3    1    0

4    1    1    0

4    2    1    0

7    1    1    0

4    2    0    1

5    3    1    0
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Summary Statistics for group by outcome

Controlling for day

  Cochran-Mantel-Haenszel Statistics (Based on Table Scores)


Statistic    Alternative Hypothesis    DF       Value      Prob

ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

    1        Nonzero Correlation        1      3.6436    0.0563

    2        Row Mean Scores Differ     1      3.6436    0.0563

    3        General Association        1      3.6436    0.0563

            Estimates of the Common Relative Risk (Row1/Row2)

Type of Study     Method                  Value     95% Confidence Limits

ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

Case-Control      Mantel-Haenszel        3.3312       0.8581      12.9321

  (Odds Ratio)    Logit **               1.3785       0.5937       3.2004

Cohort            Mantel-Haenszel        2.3503       0.8265       6.6833

  (Col1 Risk)     Logit **               0.8356       0.6191       1.1279

Cohort            Mantel-Haenszel        0.7292       0.5688       0.9349

  (Col2 Risk)     Logit **               0.7597       0.6762       0.8535

** These logit estimators use a correction of 0.5 in every cell

     of those tables that contain a zero.


     Breslow-Day Test for

Homogeneity of the Odds Ratios

ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

Chi-Square             21.4216

DF                          17

Pr > ChiSq              0.2080

         Common Odds Ratio

ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

Mantel-Haenszel Estimate      3.3312

Asymptotic Conf Limits

95% Lower Conf Limit          0.8581

95% Upper Conf Limit         12.9321

Exact Conf Limits

95% Lower Conf Limit          0.8646

95% Upper Conf Limit         21.3712

Exact Test of H0: Common Odds Ratio = 1

Cell (1,1) Sum (S)     48.0000

Mean of S under H0     44.4698

One-sided Pr >=  S      0.0449

Point     Pr  =  S      0.0347

Two-sided P-values

2 * One-sided           0.0898

Sum <= Point            0.0621

Pr >= |S - Mean|        0.0621

Total Sample Size = 143
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Conditional Analysis

                Model Information

Data Set                      WORK.DAT2

Response Variable             y

Number of Response Levels     2

Number of Strata              18

Model                         binary logit

Optimization Technique        Newton-Raphson ridge

Number of Observations Read         143

Number of Observations Used         143

          Response Profile

 Ordered                      Total

   Value            y     Frequency

       1            1            92

       2            0            51

Probability modeled is y=1.

               Strata Summary

               y

Response    ƒƒƒƒƒƒ    Number of

 Pattern    1    0       Strata    Frequency

       1    2    4            1            6

       2    4    2            1            6

       3    5    1            2           12

       4    1    6            1            7

       5    3    4            1            7

       6    4    3            1            7

       7    5    2            1            7

       8    6    1            1            7

       9    4    5            1            9

      10    5    4            1            9

      11    6    3            3           27

      12    8    1            1            9

      13    5    5            1           10

      14    8    2            1           10

      15    9    1            1           10

Newton-Raphson Ridge Optimization

Without Parameter Scaling

         Convergence criterion (GCONV=1E-8) satisfied.

         Model Fit Statistics

                 Without           With

Criterion     Covariates     Covariates

AIC              119.695        117.609

SC               119.695        120.572

-2 Log L         119.695        115.609
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        Testing Global Null Hypothesis: BETA=0

Test                 Chi-Square       DF     Pr > ChiSq

Likelihood Ratio         4.0862        1         0.0432

Score                    3.6436        1         0.0563

Wald                     3.3514        1         0.0671

             Analysis of Maximum Likelihood Estimates

                               Standard          Wald

Parameter    DF    Estimate       Error    Chi-Square    Pr > ChiSq

x             1      1.2561      0.6861        3.3514        0.0671

           Odds Ratio Estimates

             Point          95% Wald

Effect    Estimate      Confidence Limits

x            3.512       0.915      13.475
Mantel-Haenszel Test





The section marked “case-control” (odds ratio) is what we learned in class.


The line marked “Logit” is Woolf’s method.


The line marked “Mantel-Haeszel” is the MH estimate with a confidence interval based on the formula of Robins, Breslow, and Greenland that I mentioned in class and posted on the site.





The results in the line labeled “Logit” are not valid for the case of a large number of tables each with a small sample size.





The Breslow-Day Test is not valid in the case of a large number of tables each with a small sample size.





The value 3.512 = exp(1.2561) is the conditional maximum likelihood estimate of the odds ratio. The confidence limits are based on the asymptotic normal theory for the log odds ratio.











