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Regression analysis of the parametric models for the survival data——

the SAS implementation of survival data parametric regression model analysis
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[Abstract] The purpose of this article was to introduce the SAS implementation of the parametric model for the survival data,

including the creation of a SAS data set, a graphical selection method, fitting parametric model, and a likelihood ratio test. The

relationship between survival time and survival function was drawn by using the LIFEREG procedure in SAS software, and the

corresponding parametric distribution was fitted. The optimal parametric model was selected by the goodness—of—fit test, and the

relevant results were explained.
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data Diabetic;

Input ID status t agel BMI age0 smk SBP DBP
ECG CHD;

MBP = round (SBP*(1/3)+DBP*(2/3),1);

CARDS;

1 0 12.4 44 34.2 41 0 132 96 1 0

2 0 12.4 49 32.6 48 2 130 72 1 0O
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30 9.6 49 22.0
4 0 7.2 47 37.9
5 0 14.1 43 42.2

35 2 108 58 1 1
45 0 128 76 2 1
42 2 142 80 1 0O

145 1 5.5 75 35.8 66 0 162 78 1 0
146 0 11.0 40 34.0 38 2 132 76 1 0
147 0 73.0 61 19.9 37 0 120 60 2 1
148 1 10.6 62 30.6 49 0 160 86 2 1
149 0 10.5 49 30.8 47 1 146 86 1 0
run;
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proc lifetest method=KM data=diabetic outsurv=
surv_data;

time t*status(0) ;

run;

S ER

data surv_data_new;

set surv_data;

Ls=—log(survival ) ;

lls=log(-log(survival) ) ;

Iss=log( (1-survival)/survival ) ;

Int =log(t);

run;

=

symbol interpol=join value=circle ;

axis1 order=0to 0. 4 by 0. 1;

axis2 order=0 to 3 by 0. 5;

proc gplot data=surv_data_new;

plot Is*t /vaxis=axis1;

plot lls*Int /haxis=axis2;

plot Iss*Int /haxis=axis2;

run;

quit;
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proc lifereg data=Diabetic ;

3.1

class CHD smk ECG;

model t*status (0) =agel BMI age0 MBP CHD
smk ECG/DIST=WEIBULL;

run;

proc lifereg data=Diabetic;

class CHD smk ECG;

model t*status (0) =agel BMI age0 MBP CHD
smk ECG/DIST=GAMMA ;

run;
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Fit Statistics

-2 Log Likelihood

AIC (smaller is better)
AICC (smaller is better)

BIC (smaller is better)

85. 899
107. 899
109. 84
140. 868

Analysis of Maximum Likelihood Parameter Estimates

Parameter DF  Estimate Standard Error  95% Confidence Limits ~ Chi—-Square = Pr>ChiSq
Intercept 1 5.6336 1.0014 3.6708 7.5964 31.65 <0. 0001
agel 1 -0. 0569 0.0139 -0. 0841 -0. 0296 16.73 <0. 0001
BMI 1 -0. 0049 0.0137 -0.0317 0.0219 0.13 0.7194
age0 1 0.0243 0.0118 0.0011 0. 0475 4.23 0.0397
MBP 1 -0.0114 0. 0067 -0. 0245 0.0016 2.93 0. 0868
CHD 0 1 -0. 5440 0. 3833 -1.2952 0.2071 2.01 0. 1558
CHD 1 0 0 - - - - -
smk 0 1 0. 1925 0.2242 -0.2470 0. 6320 0.74 0. 3908
smk 1 1 0.0331 0.2251 -0. 4082 0. 4744 0.02 0. 8831
smk 2 0 0 - - - - -
ECG 1 1 1.2414 0.4017 0. 4541 2. 0286 9.55 0. 0020
ECG 2 1 0. 3495 0.2312 -0. 1036 0. 8026 2.29 0. 1306
ECG 3 0 0 - - - - -
Scale 1 0. 3361 0. 0530 0.2468 0. 4578 - -
Weibull Shape 1 2.9751 0. 4691 2.1842 4.0525 - -
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Fit Statistics

-2 Log Likelihood

AIC (smaller is better)
AICC (smaller is better)
BIC (smaller is better)

77.65
101. 65
103. 961
137.617

Analysis of Maximum Likelihood Parameter Estimates

Parameter DF Estimate  Standard Error
Intercept 1 4. 8936 0. 6424
agel 1 -0. 0502 0.0107
BMI 1 0. 0203 0.0109
age0 1 0. 0079 0. 0088
MBP 1 -0.0134 0. 0053
CHD 0 1 -0.4614 0.2333
CHD 1 0 0 -
smk 0 1 0. 3575 0. 1572
smk 1 1 0. 3561 0. 1708
smk 2 0 0 -
ECG 1 1 0. 8746 0.2574
ECG 2 1 0. 0234 0.2494
ECG 3 0 0 -
Scale 1 0. 3760 0.0842
Shape 1 -2.4742 0.9175
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Parameter DF Estimate  Standard Error

Intercept 1 5.1270 1. 8332
agel 1 -0. 0408 0.0123
MBP 1 -0.0124 0. 0075
CHD 0 1 -0. 4497 0.2648
CHD 1 0 0 -
smk 0 1 0. 4048 0.1725
smk 1 0.2238 0. 1949

42

95% Confidence Limits ~ Chi—Square ~ Pr>ChiSq
3. 6346 6. 1526 58.03 <0. 0001
-0.0712 -0. 0291 21. 86 <0. 0001
-0.0011 0.0418 3.44 0. 0635
-0. 0094 0. 0252 0. 80 0.3703
-0. 0237 -0. 0031 6. 46 0.0110
-0. 9187 -0. 0042 3.91 0. 0479
0.0493 0. 6657 5.17 0. 0230
0.0213 0. 6909 4.35 0. 0371
0. 3701 1.3792 11. 54 0. 0007
-0. 4653 0.5122 0.01 0.9252

0. 2425 0. 5831 - -
-4.2724 -0. 6759 - -
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95% Confidence Limits ~ Chi—Square ~ Pr>ChiSq
1.5341 8. 7199 7.82 0. 0052
-0.0648  -0.0168 11.09 0. 0009
-0. 0270 0. 0022 2.76 0. 0966
-0. 9686 0. 0693 2.88 0. 0894
0. 0667 0. 7430 5.51 0.0189
-0. 1582 0. 6057 1.32 0.2509
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smk 2 0 0 -
ECG 1 1 1. 0879 0. 2881
ECG 2 1 0. 1543 0. 4940
ECG 3 0 0 -
Scale 1 0.4384  0.4092
Shape 1 -2.7990  4.7767
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0.5232 1. 6525 14. 26 0. 0002

-0. 8139 1. 1224 0.10 0. 7548
0.0704 2.7310 - -
-12.1613 6.5632 - -
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