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Evidence Based Underwriting

Determine and
quantify an
applicant’s likelihood
of premature
mortality and/or
morbidity, based on
objective and reliable
statistical data.




HISTORICAL UNDERWRITING
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Drivers

Consumer

Medical Power

Advances

Evidence
Based
Guidelines

Competition Legislation
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Human Rights Act

= The Human Rights Act 1993 makes it unlawful to discriminate in
certain areas including the provision of goods and services and
“facilities by way of insurance”. Insurers cannot refuse to provide
Insurance to people, or treat them less favourably, by reason of any
of the prohibited grounds of discrimination in s.21 of the Act.

= The Act makes it necessary to provide terms even if outside normal
acceptance range and must also provide data to support.
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Process

1. Define the Questions

2. Find the Evidence
3. Critically Appraise the Evidence
4. Incorporate Philosophy

5. Develop Guidelines



AAAAAAAAAAAAAAA

Define the Questions

* Product parameters

= Current state of
Knowledge

= Likely risk stratification

= [nformation available at
underwriting

= Anti-Selection risk

» Determine specific
guestions
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= Text Books

= Search Engines
= Journals

= PubMed

= Public Health
Organisations

= Medical Research
Institutes

= Actuarial Profession
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Critically Appraise the Evidence

= Validity

" |[mpact

= Applicability
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Types of Medical Research

Theoretical
<

Applled

Experimental
o
Observational

Meta-
Analysis

Rewew

Epidemiological <

Observational
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Report Type

Full Text

Abstract
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Peer Review

" [mpact

= Applicability
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Relevance

* What Is the study
guestion?

= What type of
population was
used?

* Where was the study
conducted?
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= Selection

= Measurement

= Recall

= Observer/Subject

= Confounding

17



nnnnnnnnnnnnnnnn

= Randomisation

= Blinding

= \/erification

= Matching Samples
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Currency

= Recent
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Interpret the Results

Common statistical measures:
= Frequency Distributions

= Ratios, Proportions, Rates
= Morbidity Measures

= Mortality Measures
Relative Risk/Odds Ratio

Tests of Significance
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Frequency Distributions

Table 1
Distribution of Cases of Hepatitis A by Region
Cityscape, June 2010

Number of Cases

A 37
B 25
C 112
D 12
E 4

Total 190
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Ratios, Proportions and Rates

All frequency measures, all based on:

Z x10"
y

Ratio: Compares two separate groups
Proportion: Compares one group to total
Rate: Includes element of time
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Morbidity Frequency Measures

Incidence Rate
= Number of new events in a
population in a given period
of time

Prevalence Rate

= Proportion of population who
have a disease at a point (or
over a period) of time
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Mortality Rate

* Frequency of death in a
particular population over a
particular period

Survival Rate
= 1 — Mortality Rate
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Mortality and Survival Curves

Life Table Male Non Smoker

Mortality and Survival Curves

Life Table Mae Non Smoke

Death Rate per 1,000
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Mortality Ratio

Observed Deaths

Expected Deaths

X100
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ss Death Rate

Observed Deaths —Expected Deaths
e X 1000
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Relative Risk

3 Risk for Group of Primary Interest

Risk for Comparison Group

Odds Raito
Where:
a_b a = with disease and with exposure
bc b = without disease and exposure

c = with disease and without exposure
d = without disease and without exposure
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Tests for Significance

Probability Score
Commonly less than 5%
Expressed as: p<.05

Confidence Interval
Commonly 90%, 95% or 99%
Expressed as: 90% CI (-ato a)
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Incorporate Philosophy
= Preferences

= Capabillities e —

= Corporate goals

= RISk appetite

= Regulatory requirements
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Case Study

= How did RGA review its Melanoma guidelines?
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Research process

= Both local and international clinical research
approximately 15 different clinical studies, reports and
meta-analyses

= Staging for new guidelines based on American Joint
Committee on Cancer (AJCC) staging system 7t Edition
which incorporates pathological attributes as well as
Breslow depth, Clark level and the presence of
ulceration.

= Introduced the relevance of mitotic rate in especially thin
melanomas
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Major Findings

= Prognosis is closely linked to the thickness of the primary
tumour, the presence of ulceration or a high mitotic rate,
as well as nodal status.

= Thicker tumours, or those with ulceration or a high mitotic
rate have been shown to have a worse prognosis.

= WWhere there is ulceration, the prognosis is equivalent to
that of the next tumour thickness category.

= Tumours of upper limbs and shoulders, and those
confirmed as superficial spreading melanomas have the
best prognosis, with 10 year survival rates of 93% and
95% respectively.
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Major Findings

Source: Thompson et al. Lancet 2005.

Age-standardised  Age-standardised  Lifetime risk Incidencetrend  Mortality trend Most common
incdence (10°fyear) mortality (10°year)  (incidence) over 10 years over 10years cancers {ranking)

Australia (2001)°

Man 414 (world) G-1 (world) 1in25 22% increase 2% incresse (1991-2001)  4th

Wormen 311 (world) 2.6 (woild) 1in3§ 12% increass 0% Increase (1991-2001) ¥d

USA (2001)%

Men 214 (world) 39 (woild) 1in53 1% increase 0% increase (1991-2001) Gth

Women 1348 (world) 18 (world) 1in78 15% increase 1% decrease (1991-2001) 7th

The Netherlands (1998)*

Men 115 (Europe) 31 (Europe) . 21% increase 24% increzse (1989-98)

Women 148 (Europe) 2.1 (Europe) " 11% increase G increzse (1989-98)

UK (2000

Man 97 (world) 2.7 (world) 1in147 9% increasa 20% increase (1991-2001)  12th

Women 11.2 {world) 1.9 (world) 1in117 41% increase 3% Increzse (1991-2001) 7th
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Melanoma Research

Tél HFI; -I“;:ﬂ Ilduélg | & % |0 e O | = o] | o B2 S G| Tools  Cemment
Sufvwa! rata £ SE

T classification ~ N° 5-Year 10-Year

Tla D452 0.572 & 0.002 0.927 iﬂﬂ'ﬂ‘ﬁ
Tlb 2389 0,936 + 0.007 0.865  0.011
T2a 6,529 0513£0004  0.829+0.007
2 1517 081930012 067320019
T3a 3,127 0.790 £ 0.009 0.661 £ 0.012
T3b 2,164 0.678 £ 0.013 0553 + 0.015
Tda 1,064 07090008 0.569 £ 0.023
Tdb 1,397 0,533+ 0 'ﬂlﬂ 0.394 + 0.021

“ The number of pal:lents listed are those for whom zll the T classification
data was available and with sufficient follow-up.
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Melanoma Research —

S S R O AT R
S8R P Ble @ 12 W S o] | 3300 | o
Survival rate + SE
Thickness (mm)  Mitosis N 5-Year 10-Year
0.01-0.50 <10 1,194 0.991+0.004 0974%0086
0.01-0.50 210 327 0970+0.012 09521 0.017
0.51-1.00 <10 1472 09770005 0.930+ 0010
0.51-1.00 210 1,858 0.935£0006 08710012
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Melanoma Research
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Melanoma Research
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Example

= Melanoma removed from left thigh 2/2010 with re-excision
3/2010 clear - no ulceration - Clark Level Il and Breslow
Thickness of 0.35mm T1a NO MO

40
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Example

= Melanoma removed from left thigh 2/2010 with re-
excision 3/2010 clear - no ulceration - Clark Level Il and
Breslow Thickness of 0.35mm T1a NO MO

» GUM rates as $7 per mille for 3 years for Life cover

» Reinsurer X rates as $5 per mille for 3 years for Life
cover

» Reinsurer Y rates as Standard Rates
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Acceptance at Standard Rates implies that there is no excess
mortality and this is not backed up by the evidence that is
available

SEER data published in AJCC 7 shows that excess mortality
IS present

The survival curve for early stage melanoma starts out flat
before sloping downwards with many of the excess deaths not
observed until 5 or more years after initial diagnosis

Need to look at survival curves out beyond 5 years

There are many late deaths which relate to recurrences within
the first 5 years

42
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= GUM utilized survival data based on the results of over 17,000
melanoma patients from several countries around the world
and is incorporated in the Clinical Practice Guidelines for the
Management of Melanoma in Australia and New Zealand.

= Whilst it showed that 5 year relative survival is 95.3% it also
showed that mortality in the following 5 years (years 6 - 10) IS
actually worse than in the first 5 years.

= How can Standard Rates be justified?
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Questions

© 2009, RGA International Corporation. All rights reserved.

No part of this publication may be reproduced in any form without the prior permission of
the publisher. For requests to reproduce in part or entirely, please contact:
publications@rgare.com
RGA has made all reasonable efforts to ensure that the information provided in this
publication is accurate at the time of inclusion and accepts no liability for any inaccuracies
or omissions
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Underwriting Guidelines
Appendices

Chris Fielder
Chief Underwriter
RGA Australia
Date May 2013
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Rating Method

Mortality Risk
Pattern

Applicable for

Permanent Flat Extra

* Level number
of extra death

Accident related
occupations or
avocations

Table Rating

e Level risk

* Increasing
risk with age

Medical
Impairments
(hypertension,

diabetes)
Temporary Flat Extra |« Decreasing Treated cancer,
risk attempted

suicide
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Melanoma Research — why GUM rating was different to other
reinsurer and what is the supportive evidence

| Table 8 | Survival rates for melanoma THM and staging categories
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Mortality Ratio Exercise

Actual Expected Deaths | Total Mortality
Deaths Ratio

14 3.96 393%

69 20.45 337%

159 57.55 276%

104 45.56 228%

346 127.12 272%
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Extra Death Rate Calculation Exercise

Actual | Expected | Person - Years |Mortality |Extra
Deaths | Deaths of Exposure Ratio Death Rate
(per 1000)

14 3.56 4,570 393%

69 20.45 11,820 337%

159 |57.55 14,680 276%

104 [|45.56 5,360 228%

346 |12/7.12 |36,430 212%
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Extra Death Rate Calculation Exercise

Actual | Expected | Person-Years of | Mortality |Extra
Deaths | Deaths Exposure Ratio Death Rate
(per 1000)

14 3.96 4,570 393% 2.28

69 20.45 11,820 337% 4.11

159 |57.55 14,680 276% 6.91

104 4556 |5,360 228% 10.90
346 |12/7.12 |36,430 212% 6.01
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How and from where does RGA conduct its research

= Research is collected that relates to the specific medical
condition, occupation or avocation being considered

Data can be sourced from:

» publicly available authoritative and reliable sources including providers of health
information such as EBSCO, Elsevier etc.

» journals, libraries, professional associations and Government sources

= Meta-analysis studies are particularly valuable as they
aggregate and assimilate the findings of multiple studies

= \We try to use evidence that is near the top of the
Evidence - Based Medicine hierarchy
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What is the Evidence - Based Medicine Hierarchy and its

critical factors?

Study Design — number of
affected individuals/selection
and classification criteria

Statistical reliability —
confidence levels/sensitivity
and specificity/limitations

Disclosures — conflicts of
Interests, sponsorship

Post publication developments
- has the study been retracted
or withdrawn or have there
been any corrections or
replies?
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What does RGA require from an article or report to be
Included in its research for analysis?

= |t must be pertinent to the question we are trying to
answer

= The study population should be similar to individuals who
apply for insurance

= Data provided on survival or mortality should be reflective
of all-cause mortality and not mix all-cause mortality with
disease-specific mortality or morbidity endpoints

= The size of the study should be adequate and the length
of follow-up should be sufficient to identify the pattern of
mortality associated with the disease being studied
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