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Age-period-cohort models

t time at birth cohort
X age age
T =t+x current time period

Death intensity u(7,x):

1(7,x) = %P (individual dies in (7,7 + h)x (x,x+ )| alive at (z,x))

Assume u(7,x) constant across 1x1 year groups

u(r.x) = p([e][x]) = .,
Age-period-cohort model
U, =EPK, T=1+X



Identification problem
lur,x = gr(Dth t =7T—X
K, r=1---T x=1,-,4

= t=7—-x=—-A+1,---,T—-1

SO
T g's
A @.'s
A+T -1 «'s

2A+2T -1 parameters

but 3 1independent constraints given by arbitrary choices of &£,77,{

g, = (.07 ) (08¢ ) I
2A+ 2T —4 parameters

Tricky problem: the linear effect logz unidentifiable



The Danish life expectancy debate
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Figure 1 Increase in life expectancy {years) in a 20 year period
(ca. 1975-1994) in 16 Western European countrics by sex

Mortality and life expectancy in Denmark and in other European countries,
K Juel; P Bjerregaard; M Madsen

Eurggean surnal af Public Heaith; Jun 2000; 10, 2; ABVINFORM Global
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Trends in age standardised mortality (per 100 000, world standard)
for deaths attributed to smoking and to causes other than smoking
among women aged 55-84 in Denmark, 1951-95

Increased mortality among Danish women:
population based register study

Knud Juel
BMJ 2000:321:349-350



Statistics: “Poisson” regression

Standard goodness-of-fit measures cannot be expected to agree. Overdispersion
models?

Usually: graphical checks



Mortality of Danish women

R. Jacobsen, N. Keiding, E. Lynge (2002). J. Epidemiol. Comm.Health 56, 205-208.

R. Jacobsen, A. Jensen, N. Keiding, E. Lynge (2001). Lancet 358, 75.

85 |- *3= - All Danish women.

Deaths during 1960-99, ages 40-84 years,

to cohorts later than 1900.

uo - Age-period-cohort model fits better than usual
| with deviance 67 on 36 d.f.
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Results

Men: linear period effects, linear cohort effects

Women: linear period effects, nonlinear cohort effects 1925-1945



The unidentifiable linear effect

[llustrate through sensitivity analysis-type variation of the partition of the linear
“drift” term 6 between period and age + cohort

log i, . =loge. ok,
= al’ T ﬁx T 7[

:(af +T5)+(,Bx—x5)+(7t—t5)
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Women in Denmark, Norway, Sweden

R. Jacobsen, M. von Euler, M. Osler, E. Lynge, N. Keiding (2004). Eur.J. Epidemiol. 19, 117-121.

Assume common underlying age effect so for country »

logu"(t,a)y=a + B, +7..
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Women in Denmark, Norway, Sweden: results
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