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-1 National March Cohort

Setting:

43,880
guestionnaires
were returned

Linked to several
Swedish registers

Waiting for the
new linkage
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Study the relationship between BMI, smoke and overall
Mortality
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.10w to declare survival data

[ stset time_of_failure, failure(fatlure_var) ]

Some key concepts:

Time origin defines time 0, when we start recording time

Entry time defines when a subject starts being at risk

°

°

o Exit time defines when a subject stops being at risk
o Analysis time difference between exit and entry times
o

Failure indicator defines if a subject has the event or is
censored
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up as time-scale

Models
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-up as time-scale: stset

. stset endt_death, f(out_death) orig(beginf) scale(365.25)

failure event: out_death != 0 & out_death < .
obs. time interval: (origin, endt_death]
exit on or before: failure
t for analysis: (time-origin)/365.25
origin: time beginf

41647 total observations
0 exclusions

41647 observations remaining, representing
4296 failures in single-record/single-failure data
525471.316 total analysis time at risk and under observation
at risk from t = 0
earliest observed entry t = ]
last observed exit t = 13.24846
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-up as time-scale: Likelihood

ID t ap a

1 2 60 62
2 13+ 64 77
3 8+ 50 58
4 4 7276
5 6 60 66

) :,-ljf" - ( M (2) )

A1(2) + A2(2) + A3(2) + Aa(2) + As(2)

Aa(4) 25(6)
* <A2(4) F a0 + a(8) + A5(4)> x (Az(ﬁ) +a(6) + >\5(6))
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Choice of the time-scale

e-scale
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Choice of the time-scale

5 X
o ¢ —X
A o
2
[ ] o]
1 —X
T T T T T
50 60 70 80 S0

Attained Age, years

We have to deal with delayed entries and left truncation
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s time-scale: stset

. stset endt_death, f(out_death) orig(birthd) entry(beginf) scale(365.25)

failure event: out_death != 0 & out_death < .
obs. time interval: (origin, endt_death]
enter on or after: time beginf
exit on or before: failure
t for analysis: (time-origin)/365.25
origin: time birthd

41647 total observations
0 exclusions

41647 observations remaining, representing
4296 failures in single-record/single-failure data
525471.316 total analysis time at risk and under observation
at risk from t = 0
earliest observed entry t = 18.00137
last observed exit t = 107.5099
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-time—scale: Likelihood

ID t ag a

1 2 60 62
2 13+ 64 77
3 8+ 50 58
4 4 72 76
5 6 60 66

n

L(B)=HL;:( A1(62) )X( X2(66) )X<%>

i1 A1(62) + A5(62) A2(66) + A5(66) A2(76) + X4(76)
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-ard function

Models

The hazard function is the instantaneous rate at which the
event occurs:

1
Ar(t) = A“LnoZP(T eft,t+A)|T >1t)
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-ce of the Time-Scale

Follow-up as Time-Scale: Ar(t|ao, 2)

Age as Time-Scale: \a(alap, 2)

Which time scale should be used and how do we make
such a decision in general?
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-I trial:

o Subjects start to be followed for the outcome after
random allocation

o Reasonable to assume subjects start to be at risk upon
study entry

o Time-on-Study typically used as the time-scale
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-rvational study:

o Subjects already at risk prior to study entry

@ Unknown time or age when first at risk

o Example: Subjects with diabetes enter study, but
unknown date or age when first diagnosed (prior to study
entry)

o Attained age typically used as the time-scale
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Models

declare survival data
hoice of the time-scale

.haracteristics of the two time-scales

Follow-up as Time-Scale
1 Closed cohort
2 Risk-set decreases over time

3 Censoring occurs at the end of
follow-up

4 Assumptions about the
relationship between age and
the outcome are needed

5 Preferable if time-on-study is a
stronger determinant of the
outcome than age at the event

Age

as Time-Scale
Open cohort
Risk-sets are not nested

Censored observations are
spread across the entire range
of age

Adjustment for age is handled
nonparametrically

Preferable if age is a much
stronger determinant of the
outcome than time-on-study
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-ow—up as Time-Scale

Model 0: A(t,Z) = Ao(t) - €2

Unadjusted for ag

Model 1: )\(t, Z, 30) — )\O(t) . eﬁ’z-i—’ylao

Adjusted for ag as a linear covariate

Model 2: \(t,Z,ap) = Ao(t) - ePztra0t12a]

Adjusted for ag with quadratic covariate

Model 3: )\(t, Z, 30) = )\O(t) . @Pzt+11aes
Adjusted for ag as binary (> 65years)

Model 4: A\ (t,Z,a0) = Aog(t) - €%
Stratified by ag or birth cohort, g=1,...,s
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-s Time-Scale

Model 5: \(a, Z) = \o(a) - 72

Unadjusted for left truncation at ag

the time

Model 6: \(a, Z) = \o(alag) - €7

Adjusted for left truncation at ag

Model 7: )\ (a,Z) = \og(alag) - €7
Adjusted for left truncation at ap and stratified by birth cohort, g=1,...,s
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.:omparisons among the estimated HR

HR estimates (BMI > 25 vs BMI < 25) adjusted for age

Follow-up as Time-Scale Age as Time-Scale

Model HR Model HR
(0) Unadjusted 1.286 (5) Unadjusted truncation  1.137
(1) Linear age 1.082 (6) Adjusted truncation 1.117
(2) Quadratic age 1.102 (7) Adjusted and stratified 1.109
(3) Binary age 1.112

(4) Stratified on age 1.107
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.:omparisons among the estimated HR

HR estimates (Smoke vs Non-Smoke) adjusted for age

Follow-up as Time-Scale Age as Time-Scale

Model HR Model HR

(0) Unadjusted 1.036 (5) Unadjusted truncation  1.513
(1) Linear age 1.374 (6) Adjusted truncation 1.401
(2) Quadratic age 1.301 (7) Adjusted and stratified 1.400
(3) Binary age 1.299

(4) Stratified on age 1.385
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.Vhat if age is an effect modifier?

o Follow-up as time scale (Stratified analysis):

Age < 65 Age > 65
HR se p — value HR se p — value
BMI >25 181 0.10 < 0.001 0.90 0.03 0.005

o Follow-up as time scale (Interaction term):

Var HR se p — value
BMI > 25 1.35 0.085 < 0.001
Centered Age 1.12 0.002 < 0.001
Interaction 0.99 0.003 < 0.001
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-age is an effect modifier?

STEPP procedure:

BMI =25

Log relative Hazard

20 40 60 80
Age
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- if age is an effect modifier?

o Age as time scale:

If the effect of a risk factor changes with age the hazards
would not be proportional.

BMI =25

250
2.00

1.50

1.00

Hazard Ratio
N

40 60 0 100
Age, Years
Time-fixed HR ~ — — Reference line (HR=1)
——— Time-varying HR ~ =====-- 95% Cl Time-varying HR
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-clusions

@ When analysing epidemiologic cohort data is better to use
age as time-scale

o If adjustment for age at entry is made correctly the
difference among the estimated regression coefficients
depending on the time-scale chosen is minimal

o Pay attention to the calendar-period and/or birth cohort
effects (stratified models)
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