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lue of this work(?)

cohort compositional changes by
aits or attributes as a platform

m projections and

rstand nature of future trends even if we are
e to forecast them correctly



and Period Changes: |

iIng composition of cohorts
-defined traits/attributes
o health and mortality to

10NS:

how cohorts evolve under selection pressure
 the trait;

= Know the linkage between the traits and health and
mortality;



and Period Changes: Il

s (not linked to cohorts; affecting
e way) may also be
e of new diseases; climate

changes/shocks may alter both the

ing composition of cohort by traits

(selection) and the linkage between

- traits/attributes and health/mortality risk
...medical technology



10rt shifts in LAC

re changing relative to their
arly conditions

nce of smoking

ohorts changd relative to prevalence of
early /adult/ trajectories)



nch line

s associated with chronic
DT2, COPD)

ppose resistance to

es in mortality that
ements in longevity

s in demand for health infrastructure, service
d expenditures (DT2)



Sstimation

f trait and assessment of
hort by trait: past, present

f acquisition of and resistance to traits
f selection due to traits

cation of linkage between traits and
excess health/mortality risks



ial cases Brazil, Cuba nd Chile
n: before age 50 is negligible

ye to mortality: via lung cancer
= Age of onset; duration; intensity
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Changing composition by
obesity

esity throughout

ion: before age 50 is minor

e to mortality: via DT2, CVD, cancer,
ve decline

= Age of onset; duration; trajectories



ween obesity, diseases and mortality




ase of Mexico

developing DT2 given obesity

)T2 (cancer; given DT2

mortality excess due to obesity



t estimates

OVERALL IMPACT ON
MORTALITY AT AGES OVER 50

= Losses between 3 and 4
years of life at age 50

overweight

@ About 9-14% of E(50)

rtality given



composition by early
exposures

xtent of exposure to early diseases

to mortality: via D12, CVD, COPD,
ancers (liver; gastrointestinal)

= Age of onset; duration; trajectories



es of frailty

lished at birth, invariant and
n mortality. If you believe in
believe in:

: established in the age interval (-1,5),
t but with time varying effects

= Effects on mortality before age 5 and on mortality
above age 60



Figure 2b: Life expectancy at age 60 under alternative scenaric
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Figure 2a: Life expectancy at age 60 under different scenarios...

Argentina
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INCLUSIONS

Imates is variable

on traits

es no changes in medical technology

if new lung cancer therapy that leads to final
remission?

Need to generate similar estimates for other

regions

= Other countries may be worse than obesity in Mexico or
smoking in Cuba
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MORTALITY CHANGE

k|
EXPOSURE




Mortality
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Nutritional Diseases
Status
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ario in LAC countries

Explain 40% to 60% of decline
in mortality rates in LAC
(Palloni and Wyrick 1981;
Palloni and Pinto, 2011)

| Limited improvements
# in standards of living and public health
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r 1940-50 and carry with them higher
ffects of early conditions or
urvival was the work of medical

ublic health and

d chronic illness (metabolic; heart;respir)

disability



fficulties

is unverifiable and we must be
ularities in time trajectory of

ing effects of progress in prevention
t of chronic conditions
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Early conditions in
distribution, f(e)

e influences u(
u(x,e)= € uy(x)

e influences
w(x,e)= A u

Experience
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Caveats

one source of heterogeneity, namely,

e standard he
alues initial conditi

eity models we assume
(eor @) .

standard heterogeneity we are assuming time
effects

~ More interesting is to assume TWO sources of
heterogeneity: standard and Barker possibly correlated.
This requires working with bivariate distributions



SS10M Tor H (y,t), y>=60

s(y»e,M)]de / I f(e) exp[-k(®)*A(y,e,M)] de



,g,u,-;;;],), for integrated MU
e -.|me effects)

A (y, e, 0) = {0,603 Ms (y)hede + .[ {0,60}



Implicati

8 Inp(y, 1)/t = &

for some pair (y,t)

...and because
dlnk(t)/dt < 0 &

...it must be tl _




jal cases

exponential family:

Out***
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alm

10del becomes standard frailty model



test is difficult

orts are too young

affected countries is

tatement of ages at death decreases over time
teness of death registration improves over
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Figure 1a: Distribution of values of Epsilon (early conditions)
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Figure 1a: Survival functions by early conditons factor
(three mortality regimes)
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Figure 1b: Distnbution at age 60 by early condiion facior
(three mortality regimes)
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Figure 1c: Average mortality at age 60 by mortality regime
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Figure 1d: Differences between average and baseline mortality
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Estimation of "Populationat
Risk” (the X)

uming mortality since 1950 constant

erences yields ‘saved’ population

Causes: all? Infectious Diseases?

‘saved’ population

Jical technology? By standards of living?

sets experiencing adversity early in life
Fraction of LBW

Fraction stunted (ages 0-10)



Figure 2: Components of a cohort exp
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Figure 3: Ratio of the total population aged 60+ from
counterfactual projections (mortality at ages 0-59 kept at
1950 levels) to the coventional projected population
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Costa Rican Longitudinal Study of Elderly
(CRELES)

-CRELES | (2006) and CRELES Il (2009)

 Target Population: People over 60 years old



Figure 4a: Life expectancy at age 60 under different scenarios
Arpentina
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Figure 4b: Lite expectancy at age 60 under alternative scenario
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these differences
large/small?

1s in life expectancy at age 60
d 2050 of the order of 5 years:
ount to 3/5 of projected

of life expectancy at age 60 during 1980-
f the order of 10 years: potential losses
t to 2/5 of past gains



ne more thing

esults using exponential and
ally interesting properties

Its from a bivariate exponential (or

ate gammal!) to treat simultaneously
d and barker frailty are low hanging
d delicious
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Tuberculosis
- Poor general Health
art Diseases

6 yrs school.
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Proxy interview

Total Observations (sample)
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5,286
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3. Estimation Proced




3. Estimation Procedures

Poor Early Conditions— Diabetes

Step 1 Poor Early Conditions—s Heart Diseases




Diabetes —— Mortality
Step 2 Heart Diseases—s Mortality
PEC Mortality (not significant)




Projected Prevalence of Poor Early Conditions,

Step 3 Diabetes and Heart diseases 5 years ahead
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HLE }

Bounds of the effects defined by:

1. Changing the Prevalence of elderly
people who experienced PEC

2. Changing the Effect of PEC on
Diabetes and Heart Diseases



A LI i/ e O @ e nd . Ld W 4 >

Itects off PEC on LEano

Changes in Prevalence




© ¥ S

of the
HLE

AR DY 7 G e O e nd . Ld W bl )

r

ftects off PEC on LEano

Changes in Prevalence

PEC, . = PEC,




}\' .lu R s e @ - -._.J:J _) - et

of the Effects off PE@onMEAaRG
HLE

Changes in Prevalence

PEC, . = PEC,

PEC,... = (1+r)°xPEC,
r =0.02 per year
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Changes in Effects of PEC
Defined for Scenario 1 and 2
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Changes in Effects of PEC
Defined for Scenario 1 and 2




Changes in Effects of PEC
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4. Results
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Figure 3a: Projected life expectancy at age 60-MEXICO
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5. Final Remarks

d upper bounds for the effects of PEC suggest:

1 prevalence of PEC could modify
ty and HLE at old ages

ve more than trivial consequences on longevity and HLE
S on diabetes and heart disease prevalence are
rge
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Figure 2: Components of a cohort exposed to mortality decline in LAC
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ip fraction among those saved by medical technology that could manifest EC = .10 -_20
exp[2) is the mortality excess due to early conditions.
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Cohorts reaching age




