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Current developing technologies will

enable the insurers to track the health of

their customers at older age continuously
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Recent internet use in 2011 and 2017
by age group and sex, UK
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Add evidence to current literature on older age dynamics

Use English National Dataset to explore the interaction between the burden of

disease and mortality in older age

Support the debate on the benefits of continuous underwriting
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https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/ageing/articles/changesintheolderresidentcarehomepopulationbetween2001and2011/2014-08-01
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English Longitudinal Study of Ageing

4

ELSA s a longitudinal survey dataset for the study of:

health,

economic position, and

quality of life among the elderly.

It was modelled after the Health and Retirement Study (HRS), a similar

longitudinal survey dataset for the United States.

15 June 2018

The technical details of
this study are also
available at the web site
of the Institute of Fiscal
Studies
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http://www.ifs.org.uk/elsa/

Pulmonary diseases (lung disease and asthma)

Arthritis
Cancer

Neurological (Parkinson’s, Alzheimer, dementia and senile)

Cardiac diseases (Angina, hearth attack, congestive heart failure, heart murmur

and abnormal heart rhyme)

Stroke
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Health status
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The models

Hazard model and multi-state actuarial model

15 June 2018

Institute
and Faculty
of Actuaries

10

x, and
« marital status

« occupation
« social class

+ smoking
alcohol intake

« Functional health
« Chronic conditions

Institute
and Faculty
of Actuaries

u

15/06/2018




15/06/2018

competing risk cox proportional

Tradtiona .
hazard model was estimated using 10 underviting
years follow up on mortality between urering .
2002 to 2012
st .
nstiute
and Faculty
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The goal is to estimate age-specific transition

probabilities among a sample of English older
adults aged 50 to 90 at baseline in 2002

A time-continuous inhomogeneous Markov

chain was adopted

Generalized linear models (GLM) were

adopted for graduating both mortality and

disability transition intensities

15 June 2018 1

The transition probability P;; from state i to state j after t years from policy
issue is defined by

Py(t,t +At) = Pr{S(t + at) = j|S() =1} ,t = 0,4t = 0,i,j € {N,FD,D}

The instantaneous transition intensities are aged dependent and are assumed
to be defined on compact intervals, and are defined by

(tr+ac)

Iy = limg_q 20,0

Transition intensities were estimated from the data, the transition probabilities
were derived using Kolmogorov differential equations (Haberman and Pitacco
1999)
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Definitions of health states

Reported chorionic diseases were used to define the state (CH).

Pulmonary disease is used as an example to demonstrate the modelling.

Moving from the state of healthy (H) to chronically ill (CH) was captured by the
change in number of respondents who are diagnosed with the underlying

chronic condition in six ELSA interview waves, between 2002 to 2012.

Follow up on death data were available for the years 2002 to 2012
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Age at death
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Disease inception

Mortality from healthy state

@ 7 m %

Mortality from Chronic disease
2

Generally linear patterns support the use of the proposed log
transformation based on Poisson GLMs

Mortality from CH state is higher than mortality from healthy at all

ages
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k denotes the number age
related parameters.

the use of cubic polynomial
of age is statistically
significant for mortality from
healthy state, otherwise first
order polynomial is
sufficient

Institute

Not surprisingly mortality
from pulmonary disease is
higher than mortality from

healthy state at all ages
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Traditional approach to underwriting

Mortality from healthy state

Mortality from healthy state

Mortality from chronic liness

In(cruderates)

Mortality from chronicilness
05

Under this approach,
transitions into chronic
iliness is not observed,
and mortality is

underestimated.
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Inequality in health between socioeconomic groups was more prominent when

changes in health and disability were allowed in the model

Taking into account changes in health and disability improves mortality
prediction

The accuracy of mortality prediction improves when using continuous

underwriting approach

The current model does not take account for the burden of disease nstite
and Faculty
ST Actuaries
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Investigate the inclusion of physical disability and cognitive impairments as

measures of the burden of disease
Examine interaction between different diseases (comorbidity)

Use the Cognitive Functioning for Ageing Study (CFAS) as it covers older and

more frail respondents

Examine gender differentials, and other factors that affect mortality hazard

rates Institute
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