Lab 10 – Can be handed in for extra credit				Due: November 30, 2017
Duke Cardiac Catheterization Coronary Artery Disease Diagnostic Dataset

This dataset is from the Duke University Cardiovascular Disease Databank and consists of 3504 patients and 6 variables. The patients were referred to Duke University Medical Center for chest pain. 

Sex: 0 = Males, 1 = Females
Age: in years
Cad_dur: Duration of symptoms in years
Cholesterol: mg %
Sigdz: Significant coronary heart disease significant (>= 75% diameter narrowing in at least one important coronary artery) 0 = No, 1 = Yes
Tvdim: Three vessel or left main disease by cardiac cath 0 = No, 1 = Yes

1. Test whether there is a difference in age between Males & Females for Age, Cad_dur, and Cholesterol.  If there are significant differences, are these clinically important?  YES AGE & CHOLESTEROL LEVEL
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2. Do any of these variables need to be transformed? Transform the variable that is the least normal and run your test from (1) again.  Is it still statistically significant?  NO BUT PERHAPS IN A MODEL
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3. Examine sigdz & tvdlm – should they be in the same model?  Why or why not?  PROBABLY NOT BECAUSE WHEN THERE IS NO SIGNIFICANT DISEASE THERE IS NO VESSEL INVOLVEMENT.
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4. Create a logistic model predicting Significant coronary disease by first examining the odds ratios (ORs) of each variable separately and then creating the multivariable model.  Do the ORs change? Do they all remain statistically significant?  Did you use your transformed variable?
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All variables except cad_dur are significantly related to significant disease. Changes in the ORs was not large and none of the significant variables changed from >=1 to <1.
[image: ]
5. Are your variables correlated?  Which variables would you use to calculate correlation coefficients? Only Continuous variables can be correlated and the correlations are low.[image: ]

6. Create a linear regression model predicting cholesterol.  Which variables are most important and which is better in your model sigdz of tvdlm?  Are there differences in the two models with respect to other variables importance?  
All variables are important in both models and only small changes.  The difference between coefficients is taken into the constant term.
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7. Examine the R2 in the models, how would you interpret this in terms of predicting cholesterol level?

-Mean cholesterol for the group is ~230
-Lower age = lower cholesterol
-Significant disease = higher cholesterol
-not much impact on cholesterol in cad_dur
[bookmark: _GoBack]







image6.emf
logit sigdz sex age choleste cad_dur

Iteration 0: log likelihood = -1447.6438
Iteration 1: log likelihood = -1177.5354
Iteration 2: log likelihood = =-1172.3253
Iteration 3: log likelihood = -1172.3131
Iteration 4: log likelihood = -1172.3131
Logistic regression Number of obs = 2,258
LR chi2(4) = 550.66
Prob > chi2 = 0.0000
Log likelihood = -1172.3131 Pseudo R2 = 0.1902
sigdz Coef. Std. Err. z P>|z]| [95% Conf. Intervall
sex -2.101717 .1135597 -18.51 0.000 -2.32429 -1.879144
age .0730318 .0061459 11.88 0.000 .0609861 .0850775
choleste .0091233 .0010793 8.45 0.000 .0070079 .0112387
cad_dur -.0016954 .0010139 -1.67 0.094 -.0036826 .0002917
_cons -4.286432 .3868011 -11.08 0.000 -5.044548 -3.528316
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Logistic regression Number of obs = 2,258
LR chi2(4) = 550.66

Prob > chi2 = 0.0000

Log likelihood = -1172.3131 Pseudo R2 = 0.1902
sigdz 0dds Ratio Std. Err. z P>|z| [95% Conf. Interval]

sex .1222463 .0138823 -18.51 0.000 .0978529 .1527208

age 1.075765 .0066115 11.88 0.000 1.062884 1.088801

choleste 1.009165 .0010892 8.45 0.000 1.007032 1.011302
cad_dur .998306 .0010121 -1.67 0.094 .9963242 1.000292
_cons .0137539 .00532 -11.08 0.000 .0064444 .0293543

Note: _cons estimates baseline odds.










image8.emf
logistic sigdz sex

Logistic regression Number of obs = 3,504
LR chi2(1) = 423.64
Prob > chi2 = 0.0000
Log likelihood = -2019.9075 Pseudo R2 = 0.0949
sigdz | 0dds Ratio  Std. Err. z P>|z]| [95% Conf. Intervall
sex .2065019 .0161873 -20.12 0.000 .1770923 .2407954
_cons 3.512195 .1724327 25.59 0.000 3.189984 3.866951
Note: _cons estimates baseline odds.
logistic sigdz age
Logistic regression Number of obs = 3,504
LR chi2(1) = 222.86
Prob > chi2 = 0.0000
Log likelihood = -2120.298 Pseudo R2 = 0.0499
sigdz 0dds Ratio Std. Err. Z P>|z]| [95% Conf. Intervall]
age 1.057776 .004159 14.29 0.000 1.049655 1.065959
_cons .1110818 .0225031 -10.85 0.000 .0746802 .1652268
Note: _cons estimates baseline odds.
logistic sigdz cad_dur
Logistic regression Number of obs = 3,504
LR chi2(1) = 23.93
Prob > chi2 = 0.0000
Log likelihood = -2219.7647 Pseudo R2 = 0.0054
sigdz | 0dds Ratio  Std. Err. z P>|z]| [95% Conf. Intervall
cad_dur 1.003203 .0006801 4.72 0.000 1.001871 1.004537
_cons 1.749607 .0780096 12.55 0.000 1.603201 1.909383
Note: _cons estimates baseline odds.
logistic sigdz choleste
Logistic regression Number of obs = 2,258
LR chi2(1) = 45.64
Prob > chi2 = 0.0000
Log likelihood = -1424.8251 Pseudo R2 = 0.0158
sigdz 0dds Ratio Std. Err. Z P>|z]| [95% Conf. Intervall]
choleste 1.006246 .0009584 6.54 0.000 1.00437 1.008126
_cons .4711739 .103023 -3.44 0.001 .3069479 .7232657
Note: _cons estimates baseline odds.
logistic sigdz logcad_dur
Logistic regression Number of obs = 3,381
LR chi2(1) = 17.42
Prob > chi2 = 0.0000
Log likelihood = -2143.3421 Pseudo R2 = 0.0040
sigdz | 0dds Ratio  Std. Err. z P>|z]| [95% Conf. Intervall
logcad_dur 1.102074 .0256863 4.17 0.000 1.052862 1.153586
_cons 1.523787 .1127435 5.69 0.000 1.318089 1.761586

Note: _cons estimates baseline odds.
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correlate age cad_dur choleste

(obs=2,258)

age cad_dur choleste
age 1.0000
cad_dur 0.2986 1.0000
choleste 0.0139 0.0757 1.0000
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reg choleste

sex age cad_dur sigdz

Source SS df MS Number of obs = 2,258
F(4, 2253) = 30.28
Model 295017.916 4 73754.479 Prob > F = 0.0000
Residual 5487046.46 2,253 2435.44006 R-squared = 0.0510
Adj R-squared = 0.0493
Total 5782064 .38 2,257 2561.83623 Root MSE = 49.35
choleste Coef. Std. Err. t P>|t]| [95% Conf. Intervall
sex 19.18837 2.46822 7.77 0.000 14.34815 24.02859
age -.3824965 .1200615 -3.19 0.001 -.6179393 -.1470537
cad_dur .0779568 .0198757 3.92 0.000 .0389801 .1169334
sigdz 23.00527 2.450616 9.39 0.000 18.19957 27.81098
_cons 225.0655 5.793497 38.85 0.000 213.7044 236.4267
reg choleste sex age cad_dur tvdlm
Source SS df MS Number of obs = 2,258
F(4, 2253) = 16.19
Model 161595.779 4 40398.9447 Prob > F = 0.0000
Residual 5620468.6 2,253 2494.65983 R-squared = 0.0279
Adj R-squared = 0.0262
Total 5782064 .38 2,257 2561.83623 Root MSE = 49.947
choleste Coef. Std. Err. t P>|t| [95% Conf. Interval]
sex 13.44359 2.371328 5.67 0.000 8.793373 18.09381
age -.2377552 .1201724 -1.98 0.048 -.4734154 -.0020949
cad_dur .0625788 .0202089 3.10 0.002 .0229488 .1022088
tvdlm 13.73715 2.40777 5.71 0.000 9.015471 18.45883
cons 230.8886 5.869074 39.34 0.000 219.3793 242.398
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ttest age, by(sex)

Two-sample t test with equal variances

Group Obs Mean Std. Err. Std. Dev. [95% Conf. Intervall
0 2,405 51.59751 .2005103 9.833184 51.20431 51.9907
1 1,099 53.75978 .3013524 9.990186 53.16849 54.35107
combined 3,504 52.27568 .1677869 9.93208 51.94671 52.60465
diff -2.162276 .3598324 -2.867779 -1.456774
diff = mean(0) - mean(1) t = -6.0091
Ho: diff = 0 degrees of freedom = 3502
Ha: diff < 0 Ha: diff != 0 Ha: diff > 0
Pr(T < t) = 0.0000 Pr(|T| > |t|) = 0.0000 Pr(T > t) = 1.0000
ttest cad_dur, by(sex)
Two-sample t test with equal variances
Group Obs Mean Std. Err. Std. Dev. [95% Conf. Intervall
2,405 43.00125 1.185032 58.11493 40.67746 45.32504
1 1,099 42.99181 1.757827 58.27401 39.54273 46.44089
combined 3,504 42.99829 .9824639 58.15655 41.07203 44.92455
diff .0094367 2.117807 -4.142823 4.161696
diff = mean(@) - mean(1) t = 0.0045
Ho: diff = 0 degrees of freedom = 3502
Ha: diff < 0@ Ha: diff != 0 Ha: diff > 0
Pr(T < t) = 0.5018 Pr(|T| > |t|) = 0.9964 Pr(T > t) = 0.4982
ttest choleste, by(sex)
Two-sample t test with equal variances
Group Obs Mean Std. Err. Std. Dev. [95% Conf. Intervall]
0 1,569 226.9242 1.193951 47.2931 224.5822 229.2661
1 689 236.7692 2.16827 56.91452 232.512 241.0265
combined 2,258 229.9283 1.065157 50.61459 227.8395 232.017
diff -9.845075 2.304427 -14.36409 -5.326056
diff = mean(0) - mean(1) t = -4.2722
Ho: diff = 0 degrees of freedom = 2256
Ha: diff < 0 Ha: diff != 0 Ha: diff > @
Pr(T < t) = 0.0000 Pr(|T|] > |t]) = 0.0000 Pr(T > t) = 1.0000
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Kernel density estimate
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kernel = epanechnikov, bandwidth = 7.3031
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Density

Kernel density estimate
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ttest logcad_dur,

by (sex)

Two-sample t test with equal variances

Group Obs Mean Std. Err. Std. Dev. [95% Conf. Intervall

0 2,311 2.807832 .0332904 1.600363 2.74255 2.873114

1 1,070 2.900511 .0454457 1.486567 2.811338 2.989684

combined 3,381 2.837162 .0269255 1.565619 2.784371 2.889954

diff -.092679 .0578784 -.2061592 .0208012

diff = mean(@) - mean(1) t = -1.6013

Ho: diff = 0 degrees of freedom = 3379
Ha: diff < 0@ Ha: diff Ha: diff > @

Pr(T < t) = 0.0547 Pr(|T| > |t]) 0.1094 Pr(T > t) = 0.9453
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tab sigdz tvdlm

Significan
t Coronary Three Vessel or Left
Disease by Main Disease by
Cardiac Cardiac Cath
Cath 0 Total
1,169 1,169
1 1,203 2,332

Total 2,372

3,501
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