Notes on Survival Analysis
Jae-Woo Kim

SPSS ver.11.5 DOES NOT provide
commands to run parametric models, frailty
models or models using a counting process

data layout for recurrent models!



Using addicts.sav

| = | &al| ~F =] B=F| =<

1 :id 1
icd climic =tatus =it prisoan do=se
1 1.00 1.00 1.00 A2, 00 a0 50,00
= =00 1.00 1.00 275,00 1.00 55.00
3 43.00 1.00 1.00 262 .00 a0 55.00
£ .00 1.00 1.00 183,00 a0 30,00
5 5. 00 1.00 1.00 259,00 1.00 ES. OO0
= &, OO0 1.00 1.00 14,00 a0 E5. 00
7 Foaa 1.00 1.00 A=38.00 1.00 E5. 00
= =N 1.00 .aa = =] 1.00 &0, 00
= 9. 00 1.00 1.00 =292 00 a0 50,00
10 10.00 1.00 1.00 393 00 1.00 B5.00
11 11.00 1.00 a0 161.00 1.00 SO aa
1= 1200 1.00 1.00 oss. 00 1.00 BO. 00
13 13.00 1.00 1.00 23,00 a0 55,00
14 14,00 1.00 1.00 &1Z2.00 a0 FO.aa
15 1500 1.00 1.00 212,00 1.00 &0, 00
15 16&.00 1.00 1.00 2949, 00 1.00 &0, 00
17 17700 1.00 1.00 A1 00 1.00 FE.O00
18 18.00 1.00 1.00 514, .00 1.00 S0, a0
19 19.00 1.00 1.00 51200 oo So.aa
20 Z1.00 1.00 1.00 BZ24. 00 1.00 SO aa
=1 Z=.00 1.00 1.00 209,00 1.00 BO. 00
P Z3.00 1.00 1.00 341.00 1.00 BO. 00



What can | do in SPSS?

Estimating survival functions (unadjusted) and
comparing them across strata

Assessing ph assumption using KM log-log
survival curves

Running Cox ph model

Running a stratified Cox model and obtaining
Cox adjusted log-log curves

Assessing ph assumption with a statistical test
Running an extended Cox model



1. Estimating survival functions
(unadjusted) and comparing them across
strata

* Life table approach in SPSS presents a
Display Time Intervals box. This allows
the user to define the time intervals used
for the life table analysis.
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= Kaplan—-Meier

Survival Analvsis for SUBYT Survival time (daws)
Time Status Cumulat ive Standard Cumu |l at ive Mumber

Surviwval Error Events Hemaining
2.00 censored ] 237
2.00 censored ] 236
7.0o endpoint . 9955 Lao4z 1 235
13.00 endpoint JH915 ,do0&s0 z 234
17.00 endpoint L9573 Laa073 3 233
19.00 endpoint L9531 034 4 232
26,00 endpoint . a7as 034 5 231
28,00 censored 5 230
Z58.00 censared 5 279
&9, 00 endpoint a7 0103 G 228
S0, 00 endpoint L9703 O111 7 22
S3.00 endpoint . 9660 0118 g 226
35.00 endpoint g 225
S5, 00 endpoint a5 L0132 10 st
a7, 00 endpoint 9532 L0138 11 223
41.00 endpoint 12 P
41.00 endpoint 9445 L0149 13 Py
47,00 endpoint 9403 Ld155 14 220
493,00 endpoint .H3E1 LO180 15 219
GO, 00 endpoint .d315 .d165 16 218
53,00 censored 16 217
53,00 censored 16 216
53,00 endpoint R .d1E89 17 215
EZ. 00 endpoint I e L0174 18 214
B2, 00 censored 18 214
=Ty andnmint apg=1=" 170 10 o102
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 To obtain KM survival
estimates and plots
by CLINIC as well as
log rank (and other)
test statistics, Survt
by clinic/
status=status(1)

* Breslow in SPSS is
the same with
Wilcoxon test In Stata
(or SAS)



B Kaplan-Meier

@10 [id] Time: _ oKk | F
@ Prison Recard [prison E | @ Survival time (days) [sur " | I
@ Methadone Dose {mg/ Status: 4
- IR REEE Fieset | I
Jefine E Yent,, Cancel | -
Factar: Help | i
L] [%cne i
oirata
- atatistics ,
v Survival tables) Ml
Compare [l ' % Mean and median survival Cancel | _|
[~ Guartiles
5 1510 Hep | [O0T GO
B 16.000 - Plots A0 B0.00
7 17.000 | W Survival 0 75,00
g 18001 |1 One minus suryival 1n =]
g 19,000 | v Hazard .00 80.00
10 21,000 | T Log survival .00 f0.00
1 22.00 A0 B0.00

 There are four
choices here, but no
log-log survival plots
In SPSS.
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2. Assessing PH assumption using KM log-log
survival curves

* SPSS does not provide unadjusted KM log-log
curves, instead provide adjusted log-log curves
from running a stratified Cox model. A log-log
curve equivalent to the unadjusted KM log-log
curve can be obtained in SPSS by running a
stratified Cox without including any covariates in
the model.



Save new variables (sur_1)

ik d° « To create a new
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B Syntaxl - SPS5S Syntax Editor
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* Approximately parallel
curves support PH
assumption for
CLINIC.



3. Running a Cox PH model



= Cox Regression

Case Processing Summary

_ M Percent
Lases avallable Evenf 150 63.0%
in analysis Censored 86 I6.1%
Tatal 236 99.2%
Cases dropped Cases with 0 2
missing values ke
Cases with -
negative time 0 0%
Censored cases
before the earliest 2 0%
event in a straturn
Total 2 %
Tuotal 238 100, 0%

3. Dependent Wariable: Survival time {days)

Block O: Beginning Block

Omnibus Tests of Model Coefficients

-2 Log
Likelihood

1411,324

Block 1: Method = Enter

Omnibus Tests of Model Coefficients®?

2oy Qverall (sore) Change From Previous Step Change From Previous Block
Ukelhood | Chi-souare | df bio, | Chisouare | df Sig | Chi-souare | df Sin,
1345808 BT i [0 B4 519 3 i B4 519 i [

& Beginning Block Mumber 0, initial Log Likelihood funcion: -2 Log fkelhood: 141,324
b, Beginning Black Mumber 1, Method = Enter

Variables in the Equation

i s Diald i S| EnpiB)
il K JET| 3 I B 1L
003E -0 G| A7 I M R
CUNC | -1.008 R AL | i Jh

Covariate Means

Mean
PRI i
00SE 0487
CLMIC 131




4. Running a stratified Cox model and Obtaining
Cox adjusted log-log curves

. P
. C
e

RISON and DOSE -> Covariate
_INIC -> Strata

iIck the plots button and check log minus log as

the plot type

 Cox adjusted log-log plots are fitted using the
mean values of PRISON and DOSE and used to
evaluate PH assumption for CLINIC.



Yariables in the Equation

ﬁs LML Function at mean of covariates
?
]-
D-
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ot TATS=statust ) /STRATd=cinic 2
/METHUD=ENTEH prison dose 7
JRLOT LIL u | CLING
SCRITERIA=PING, O8) POITC.10) [TERATE(Z0) | :
= s o
9 s o 10

o0 0 20 40 60 &0 100

Survival time (days)



5. Assessing PH assumption with a
statistical test

* SPSS does not easily accommodate a
statistical test on PH assumption using the
Schoenfeld residuals. However, this can
be programmed as follows.



Run a Cox model to obtain Schoenfeld residuals for all
covariates AND save them

Delete observations censored

Create a variable that contains the ranked order of
survival time.

Run correlations on the survival rankings with the
Schoenfeld residuals

The p-value for testing whether the correlation is zero
between the two is the p-value for the stastistical test
that PH assumption is violated. The null is that PH
assumption is not violated. (Null rejected only for
CLINIC)
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prl 1, pr2 1, pr3 1 for three
covariates (partial residuals)

@D [id]
& clinic
 Prison Record [prison]

# Methadone Dose (mg/t
@ Survival function [sur_|

bl

=

o |

Survival
I Function

| T Standard error
et [~ Log minus log

[~ A+Beta

Tirre:

D | Survival fime (days) [sur

=

Block 1 of |

atus

‘statuat]

25

=2

Covariates:

et

prison
dnge

Diagnostics
I Hazard function

W Partial residuals
I DfBetals)

Cancel

Help

Continue

EEss

o || EES[ = ol L] ek s e
:15 10 dose ]
Paste : dose | sur_1 1= | pri_l | pre_l | nra_l
1 50,00 25058 % L0541 | -Bom 18718
Rocet | B 7 £5.00 E254E -7 B5ME5|  -2E27EZ] -.15am
i 3 £5.00 E793 -7 -45197  -2EEJ3 -.gds2
el E 7 50,00 7547 AR 7 | R N1 R . -y
= 5 £5.00 BIEE -85 5433 73014 -.1E3B
Hep | 5 £E5.00 20075 47 -E0074|  -8EM7|  -.25EE
i 7 £5.00 47955 - EBI06| 660723  -.1920
| g B0.00 . . . . .
g 50,00 0323 200 -2737 -i55082  -.3447
: 0 £5.00 51727 82 B7E BEERT3 17D
~ i 80,00 : : . . .
: 2 50,00 08694 B9 EP9MS|  -3343 -30197
_ Categorical,, 3 55,00 6600 0T -.47510| -439963 -.209%%
I 70.00 2771 25 -.031B4] 977917 -.047%8
Plats.., { 5 E0.00 70106 104 E2ME2 34053 153
6 50,00 E1243 ~37 59| L.779®m| -.1603
Save. [ 7 75,00 14792 65 .09%e8|  agig8l|  -.21917
i 8 50.00 40747 myy E8IZ1| 2047785 -.217R0
Opfions i g 50.00 47557 13 -.4i575 02794 -2110B
Il 70 80,00 ZE415 28 57185| 1953707  -.76248
1 7 50,00 71481 S1.090 51292 346045 -.15166
77 B0.00 57690 SE0 BE533|  Z0°F97| - 1658
750 L 7 55,00 B4E] SE9 -.04333)  -24EE77 -.15845
An.mn A 24 80.00




Delete censored cases

M Select Cases - @ ° Checked Deleted IN
W " Al cases the bOX Ca”ed

 Status [status] & If condition Is satisfied
@ Survival time (days) [ . |status =1 U nselected Cases

@ Prison Record [prison, € Random sample of cases
@ Methadone Dose (mgy/ Are .

aunial Ancton [8U1- 1~ Bacer o time or case range

Pl
) Partial residual for PRI

 Partalvesdual forpog  Use ftervariab:

& Partial residual for CLI u |

Unselected Cases Are
(" Filtered &+ Deleted

Current Status: Do not filter cases

0K | Paste ‘ Reget ‘ Cancel‘ Help ‘

(el [ oan L.k lnl [ A | I | [nBailninll [nCR il



Create a new var including survival
ranking (Transform->Ranked cases)

sur_l lls prl 1 pre-| praZl rsuryt
B Rank Cases @ 1 .aeaaa' -.35‘ —.dDEdI‘ -a.znaez' —.IB?M‘ emun‘
7 50 = | |- R Yi 1)
. Yanablels): B 53233 < 1Y ocT LR [ 70500
@\D [id] A — O 3 i R 7y I -1y IR 77N P -1 | M Y1 1
Y  dlrvival fime (days) [¢ TEH el -8 sG3 0904 0635 6A00
Pact ; 20075 47 -E0 -REMT - 19000
@ Status [status] D —_—] 7 47965 -3 BRIE REPA -19230 93,000
. . ocat | [ 8 055 20 -223M -I5O0Q| -5 149000
‘% Pisan Record [pri g 5727 2| 57| 66883 ~I70] G400
10 0863 BB -aMIM -Fir 1600
@MEt une Dose Cancel ] 36600 O -4%I0 -4393 -2@4 114500
@Suwwal finction [a 1 T 277! B[ -I3164  92/@I7 -ZAZ8| 125500
el BE 0 I S /B /1 2 N Y11
@ s D —| T 549 N NN I A I IR 11 1
5 REYE, B[ 4%E a3l -2ie17] 140000
@ Pattl rsidul k T8 0732 ST B8iZi| 204278 -2Zi%0| 110000
Assian Rank | o 7 41557 -3 -5/ 07/mA -Z1105) 103000
. 18 ZRATE 2 GNE 19500 -ME 170000
& Smallest value v Display summary tables BE 7148 08 52 G40E -5 55,000
I 57638 - A e LN - AR N 1
" Largest value . = 006 I P I 111 B 11
ik Types., ‘ Tigs., ‘ L I - T A !
A 50 -1 572 ol -1/0 9000
e ——————————————————— ] I7EG -.B6 Bh2Z3) -748397 - 16004 80,000




Correlation (ranked survival time
and three partial residuals)

f

" . ' ' - } 9 Comelations
B Bivariate Correlations @
L i
B otats shtus] A Vatales: 0K | —
@ Surival fme (days) RN of SURVT [rsur : M
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@P”SDH record [prist ® A : RANK of | residualfor | residual | residualfor
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Cancel | | g, (4aled) | wmloM il
@ls N 0 T .
3 Help | f Fartal residual for Pearson Conelation | - 080 l e Ml
F | FRISON Sig, (24aled) ko |
Cotrelation Coeficients _ S — E — i W I 150
, afial residual for earson Carrlafion Al AN l 183
W Pearson [ Kendal'staut [ Speamman S, (e 0 [i | .??B
T ! i 180 180 Ll 150
Testal S|gn|f|llzan|:e . . Partial residual for Pearson Coelafion | - 262+ 010 123 l
* Tio-tailed " One-tailed CLINIC g, (M4aled) by L b |
Oofons ' i il il il 50
v Flag significant corelations — #, Conalation is signficant at the 0101 level (24l
 Conelation is significant at the 0,05 level (2alled),




6. Running an extended Cox model

* An extended Cox model with exactly one
tvc can be run using the point and click
approach. Defines a tvc (T_COV ). If your
tvc Is the product of tvc DOSE and the log
of survival time, then In(T_)*DOSE




Yariables in the Eguation

B =E W' ld df =ig, Expi{H
FHRI=OT L3577 171 d, 357 1 a7 1. 428
CLIMIC =55 =14 1.424 1 .=233 1.291
DOSE - 113 .0=9 8. 5584 1 .aa= .893
T_Ch_ a17 ooy 5. 406 1 L0200 1.017

B Compute: Time-Dependent Covariate
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@hsfl hd‘ulneDuse( NN Qﬁﬂdg((&e(slfvafue,v)aue,) Dglmlc
| = == = RSumer 05e
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Mo, Hese1‘ Cance\‘ Hlp ‘ D Strata,— Opfions..,
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Yariables in the Equation

B SE Wi'ald df Sig. E=xpiB2

FPRI=0OTM .39k6 173 b 26 O 1. 456
CLIMIC .39z . 256 =, 349 125 1.480
DOSE — OZ6 ooy 11.815 oo s
T 20 —, 473 L4655 1, 055 . 304 .B20

— ot — —)

 Heavyside function * A Heavyside function
does not contribute to for CLINIC can be

estimated hazard created similarly. E.g.
ratio until day 365. Define T_COV to be
The estimated ratio (T_=365)*CLINIC. As
for CLINIC at 100 of now, SPSS takes
days is exp(0.392) the value 1 if survival
and that ratio AT 400 time Is more than 365
days is exp(0.392- and O otherwise.

0.478)
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Variables in the Equation

B SE_ | wald _ df Sig. ExpiB) |
PRS0 e 173 E 7ok ] 027 7,405
DOSE - 026 007 1,815 ! 001 975
Hy2 - 086 389 043 ! 826 918
HY1 392 256 2,349 1 125 1,480

e It may be interesting to define two heavyside functions
and not include CLINIC in the model.

« But, SPSS allows just one tvc using the point and click

approach.
e But, | can use syntax.

o Estimated hazard ratio for CLINIC at 100 days e(0.392)
while that ratio at 400 days e(-0.086). The same with

the result at the previous page.
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