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Analysis of Survival data

11.1 Data Collection in Follow-up Studies

11.2 The Life-Table Method

11.3 The Product-Limit Method
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• Survival time/Time to event/Failure data
• Subject ID
• Entry date (event 1: Dx)
• Latest date (event 2: dead)
• Status at latest date

• Will have partial info for some subjects
• Study stopped before event occurs for some subjects
• Subjects lost to follow-up
• Right censoring: subject known to have survived to certain time, but it is

unknown when beyond that time died (or will die)

• Main assumption: censoring independent of event of interest (time at 
censoring has no information on potentoial time at failure)

• Raw survival data is a list of subjects with values for survival time, status and
other covariates collected at the beginning of the study or over time

•Tabulated data would look like Table 11.1 (p. 299)

• DOI: 10.1007/978-3-540-26577-1_18
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11.2 The Life-Table Method

• Cumulative Distribution Function
Probability that a subject will not survive beyond time x

• Survival Function
Probability that a subject survives beyond time x

• Hazard Function
Probability of event occurring in a small unit of time just after x

• Hazard Ratio/Risk Ratio/Relative Risk
How much more/less likely are those in group A to experience the event by 
time x, compared to those in group B
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• To use tabulated survival times in SPPS, you need to ‘expand’ the data:
e.g. for 8-9 interval create 7 observations with times in range [8,9) and status
dead, and 35 observations with status censored (for SAS usage see website)

• Editing a Table (see slide #8)
• Double click on Table to be modified
• Pivot Table opens

• Change width of a column
• Place cursor on right side of column to be modified
• Cursor will change to ↔
• Left click shows column width
• Drag ↔ cursor to desired width

• Change number of decimals to display
• Click on top cell, hold Shift key down, left click on bottom cell
• Release Shift key, right click inside selected cells, select “Cell Properties”
• Change “Decimals” tab
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• Load data
• ‘Analyze’ ‘Survival’ ‘Life Tables’
• Assign ‘Time’ variable; enter values in ‘Display Time Intervals’
• Assign ‘Status’ variable; set values in ‘Define events’ tab
• Select from ‘Options’ tab: leave ‘Life table(s)’ checked (default); check “Survival’ and ‘Hazard’
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Approximate 95% percent CI  for the 5-year survival probability

If there were 2 groups can compare survival probabilities using at certain time 

1 / 2( ) . .( )  0.224 1.96(0.008624)  (0.207,0.241)i iP z s e Pα−± → ± →
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Editing a Table
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Descriptives of the survival function are: mean and median

• Mean affected by skewed data (especially long survivors) and if last data are
censored observation

• See pages 302-304

• Median preferred
• See pages 304-305

Hazard rate/function
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A 95% CI for the mortality rate in the
first year is

1 / 2( ) . .( )
0.723 1.96(0.0179)
(0.688,0.758)
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11.3 The Product-Limit Method

• For small sample sizes
• Also known as the Kaplan-Meier method
• Goal: to estimate survival function without grouping data
• Principles for estimation are similar to Life-Table method

• See Example 11.2 (p. 306-307)
• Table 11.4 is data from clinic records
• Calculate survival times

• Subject 1: Discharge January 1990; Termination December 1993; 
Status Still sober (withdrawn) time=47, status=0 (censored)  47*

• Procedure on page 307-309

• Using SPSS
• Type-in all data (Times and corresponding status)
• Analyze Survival Kaplan-Meier
• Assign ‘Time’ variable
• Assign ‘Status’ variable Set status codes in ‘Define Event’ tab
• Leave default checks (‘Survival table’ and ‘Mean and median survival’)
• Check ‘Survival’ and ‘Hazard’ plots
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Case Processing Summary

14 9 5 35.7%
Total N N of Events N Percent

Censored

Survival Table

4 1 .9286 .068830 1 13
6 1 . . 2 12
6 1 .7857 .109664 3 11
9 0 . . 3 10
10 1 .7071 .123683 4 9
14 0 . . 4 8
16 1 .6188 .136194 5 7
17 0 . . 5 6
19 1 .5156 .147456 6 5
20 1 .4125 .149745 7 4
28 1 .3094 .143490 8 3
31 1 .2063 .127439 9 2
34 0 . . 9 1
47 0 . . 9 0
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Time Status Estimate Std. Error

Cumulative Proportion
Surviving at the Time

N of
Cumulative

Events

N of
Remaining

Cases
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Means and Medians for Survival Time

23.143 4.297 14.722 31.564 20.000 2.904 14.308 25.692
Estimate Std. Error Lower Bound Upper Bound

95% Confidence Interval
Estimate Std. Error Lower Bound Upper Bound

95% Confidence Interval
Meana Median

Estimation is limited to the largest survival time if it is censored.a. 


