
Notes on Survival analysis 
using Stata
Jae-Woo Kim



Stata
• Stset
• Sts list
• Sts graph
• Sts generate
• Sts test
• Stphplot
• Stcoxkm
• Stcox
• Stphtest
• streg



steps
• Estimating survival functions (unadjusted) and 

comparing them across strata
• Assessing the PH assumption using graphs
• Running a Cox PH model
• Running a stratified Cox model
• Assessing the PH assumption with a statistical test
• Obtaining Cox adjusted survival curves
• Running an extended Cox model
• Running parametirc models
• Running frailty models
• Modeling recurrent events



Data layout



Stset survt, failure(event==1) id(id)

id(idvar) specifies the subject-id variable; 
idvar may be string or

numeric.  Observations for which 
idvar contains missing (. or "") are

ignored.  If id() is not specified, each 
observation is assumed to

represent a different subject.



Stsplit v1, at(1); stsplit v2, at(2)



stsplit v3, at(3)



Save the file as as comma separated 
values (.csv);

insheet using d:\2tvc_another.csv





• Drop if x==.
This is why I gave 

censored data . in the 
excel file at the 
beginning.



* Rename x event1; 
rename y per



Merge!



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



addicts.dta

• Patient ID
• SURVT: the time (days) until the patient dropped 

out of the clinic or was censored
• STATUS: dropped(1); censored(0)
• CLINIC: indicates which methadone treatment 

clinic the patient attended
• PRISON: a prison record(1) or not(0)
• DOSE: a continuous variable for the patient’s 

maximum methadone dose (mg/day)



• Stset survt, 
failure(status==1) id(id)

• ID not needed here b/c
each obs represents a 
different patient, but If 
there were multiple 
observations and multiple 
events for a single 
subject (cluster), stata
can provide robust 
variance estimates 
appropriate for clustered 
data.



• New variables added
_t the time-to-event variable
_d the status variable 1 for event
_t0 the beginning time variable. All 

observations start at time 0 by default
_st indicates which variables are used in the 

analysis. All observations are used (coded 
1) by default



• Stdes
• Sts list (KM survival 

estimate)



• Sts list, by(clinic) 
compare at (0 20 to 1080)

• Not (0 to 1080)
• Compare (  ): specified 

time points
• Sts graph, by(clinic)
• Sts graph, by(clinic) 

failure: cumulative risk 
rather than survival



• Sts test clinic: default (log 
rank test)

• Sts test clinic, wilcoxon
• Sts test clinic, tware
• Sts test clinic, peto
• Sts test clinic, 

strata(prison)
• Sts generate skm=s, 

by(clinic): create a new 
variable in the dataset 
containing KM survival 
estimates



• Ltable survt status, 
by(clinic)



2. Assessing ph assumption using graphs
1) log-log KM survival estimates (stratified by CLINIC) 

plotted against time (or against the log of time)
2) Log-log Cox adjusted survival estimates (stratified by 

CLINIC) plotted against time
* The first two are based on whether log-log survival curves 

are parallel for different levels of CLINIC (stphplot).
• KM survival estimates and Cox adjusted survival 

estimates plotted on the same graph
* Are predicted values from PH model from Cox close to 

observed values using KM? (stcoxkm)



• Stphplot, by(clinic): 
left picture produced

• Stphplot, by(clinic) 
nonegative: log(-log) 
plots (upward) rather 
than the default -log(-
log) plots (downward)

• Stata (SAS) produced 
log(survival time) 
rather than survival 
time on the x axis.



• Stphplot, by(clinic) nonegative
nolntime

• If the log-log survival curves 
look like straight lines with 
log(survival time) on the x, this 
means the time-to-event 
variable follows a Weibull
distribution.

• If the slope equals one, 
survival time variable follows 
an exponential distribution.

• For both, parametric models 
can be used.



• Stphplot, strata(clinic) adjust(prison dose) 
nonegative nolntime

• Log-log curves are adjusted for PRISON and 
DOSE using a stratified Cox model on the 
variable CLINIC. 



• Stcoxkm, by(clinic)
• Two curves are very 

close together for 
CLINIC=1 and less for 
CLINIC=2, which 
suggests there is some 
violation with PH 
assumption. The 
predicted values are Cox 
adjusted for CLINIC, and 
therefore assume PH 
assumption.



3. Running Cox PH model
* The hazard is proportional across different 

patterns of covariates: the same baseline 
hazard for all possible patterns of 
covariates.



• Stcox prison clinic dose, 
nohr

• Nohr option: regression 
coefficient rather than the 
default (hazard ratios)

• Do not need to submit 
time-to-event variable or 
status variable if you did 
stset at the beginning.

• Otherwise, cox survt
prison clinic dose, 
dead(status)



• The default method of 
handling ties is Breslow.

• Stcox prison clinic dose, 
nohr exactm: exact 
marginal likelihood

• Stcox prison clinic dose, 
nohr exactp: exact partial 
likelihood

• If there are a lot of events 
that occur at the same 
time, exact methods are 
preferred.



• For interaction terms,
• Generate 

clin_pr=clinic*prison
• And then, stcox

prison clinic dose 
clin_pr, nohr



• Lrtest (likelihood ratio test)
• Lrtest, saving(0)
• And then, for reduced model: stcox prison clinic dose
• Lrtest again



4. Running a stratified cox model



• If the ph assumption 
is not met for the 
variable CLINIC, but 
is met for the 
variables PRISON 
and DOSE, then a 
stratified Cox analysis 
can be performed.

• Stcox prison dose, 
strata (clinic)



• How to estimate the hazard ratio for PRISON=1 
vs PRISON=0 for CLINIC=2. 

• Lincom command can be used to exponentiate
linear combinatinos of parameters: lincom
prison+2*clin_pr, hr

0( )exp[ 1(1) 2( ) 3(2)(1)] exp( 1 2 3)
0( )exp[ 1(0) 2( ) 3(2)(0)]
h t b b DOSE bHR b b
h t b b DOSE b

+ +
= = +

+ +



• Models can also be run 
on a subset portion of the 
data using if statement: 
stcox prison dose if 
clinic==2

• Hazard ratio estimates for 
PRISON=1 vs PRISON=0 
(for CLINIC=2) are 
exactly the same when 
using the stratified Cox 
approach with product 
terms and the subset 
data approach.



5. Assessing the PH assumption using a statistical 
test

• The command stphtest gives PH global test for 
all the covariates simultaneously (Schoenfeld
residuals) and can also be used to obtain a test 
for each covariate separately (Schoenfeld
scaled residuals) with the detail option.

• If PH assumption is met, the residuals should 
not be correlated with survival time (or ranked 
time)

• Before this test, stcox with schoenfeld(   ) option.



• Stcox prison dose 
clinic, 
schoenfeld(schoen*) 
scaledsch(scaled*)



• Stphtest, rank detail
• PH assumption is not 

met for CLINIC



• Stphtest, rank 
plot(clinic): this 
produces a plot of the 
scaled Schoenfeld
residuals for CLINIC 
against survival time 
ranking.



6. Obtaining Cox adjusted survival curves
* Adjusted survival curves depending on the 

pattern of covariates can be obtained with 
sts graph command. 



• Sts graph, 
adjustfor(prison dose 
clinic): adjusted 
survival plot with 
PRISON=0, 
CLINIC=0, DOSE=0



• If you are interested 
in graphing that curve 
for PRISON=0, 
CLINIC=2, DOSE=70, 

• First, generate 
clinic2=clinic-2; 
generate 
dose70=dose-70,

• Sts graph, 
adjustfor(prison
dose70 clinic2)



• Sts graph, 
strata(clinic) adjustfor
(prison dose70)

• This curve suggests a 
strong effect from 
CLINIC on survival.



• Compare adjusted curves of PRISON=1 to 
PRISON=0 stratified by CLINIC.

• Generate prison1=prison-1; sts generate 
scox0=s, strata(clinic) adjustfor(prison dose70); 
sts generate scox1=s, strata(clinic) 
adjustfor(prison1 dose70)

• Graph scox0 scox1, twoway symbol ([clinic] 
[clinic]) xlabel(365,730, 1095)



7. Running an extended Cox model
• If ph assumption is not met, a possible strategy 

is to run a stratified Cox model
• Another strategy is an extended model with tvc.
• Tvc option: a time varying covariate will be 

multiplied by a function of time
• Texp option with the variable _t representing 

time for the specification of that function of time.



• Stcox prison clinic 
dose, tvc(dose) 
texp(ln(_t)) nohr, here 
tvc is DOSE*ln(time)



• Heavyside function 
can also be used.

• Stcox prison dose 
clinic, tvc(clinic) 
texp(_t>=365) nohr

• Texp option can be 
used only once in the 
stcox command. Not 
good for two 
heavyside functions. 
But,



• Using stsplit, 
any subject 
followed more 
than 365 days 
is represented 
by two 
observations 
rather than one. 



• With the data in this form, 
two heavyfunctions can 
actually be defined in the 
data using:

• Generate 
hv2=clinic*(v1/365); 
generate hv1=clinic*(1-
(v1/365)); list id _t0 _t 
clinic v1 hv1 hv2, noobs



• With the two 
heavyfunctions above, we 
can use a time-
dependent model as 
follows: 

• Stcox prison clinic dose 
hv1 hv2, nohr

• It is possibel to split the 
data at every single 
failure time, but a large 
amount of memory.



• Skip 8. Running Parametric Models and 9. 
Running Frailty Models



10. Modeling Recurrent Events
* bladder.dta
• Recurrent events are represented in the 

data with multiple observations for 
subjects having multiple events.

• Cox model with recurrent events using the 
counting process approach can be run 
with the stcox command



bladder.dta



• stset stop, failure (event==1) id(id) time0(start) exit(time .)
• Id option for clustered varibles
• Time0( ) defines the variable that begins the time interval
• Exit(time .) defined no imposed limit on the length of follow-up time 

for a given subject (e.g. subjects are not out of the risk set after 
their first event)



• List id _t0 _t _d tx in 
12/20



• Stcox tx num size, nohr robust
• Robust option requests robust standard errors 

for the coefficient estimates.



• A stratified model can be run using the data with the 
variable INTERVAL. This stratified variable indicates 
whether subjects were at risk for their 1st, 2nd, 3rd, or 4th

event. This approach called “Conditional 1” to distinguish 
the order in which recurrent events occur.

• stcox tx num size, nohr robust strata(interval)



• Interaction terms between TX(treatment) and the 
stratified variable could be created to examine whether 
the effect of treatment differed for the 1st, 2nd, 3rd, ot 4th

event.
• But, how?
• Interval dummy needed? (INTD)
• And, generate TX*INTD
• And, stcox tx num size tx*ind, nohr robust?
• Or, generate TX*INT
• And, stcox tx num size tx*int, nohr strata(interval)?



• In another approach 
(conditional 2), the 
starting time at risk gets 
reset to zero for each 
subsequent event. (The 
difference between 1 and 
2 is in the way the time 
intervals for recurrent 
events are defined)

• Generate stop2=_t-t0
• Stset stop2, failure 

(event==1) exit (time .)



• Notice that id option was not used in this conditional 
approach 2. This means that Stata does not know that 
multiple observations correspond to the same subject. 
However, the cluster( ) option can be employed to 
request that the analysis be clusterd by id.

• Stcox tx num size, nohr robust strata(interval) cluster(id)



• How a shared frailty model can be applied to recurrent 
event data. Frailty is included in recurrent event analyses 
to account for variability due to unobserved subject 
specific factors that may lead to within-subject 
correlation.

• Make the data the original format



• A parametric Weibull model is run with a gamma distributed shared 
frailty component using the streg command.

• Streg tx num size, dist(weibull) frailty(gamma) shared(id) nohr
• Shared option defines the cluster variable. In this model, 

observations from the same subject share the same frailty.
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