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ABSTRACT OF THE DISCUSSION
HELD BY THE INSTITUTE OF ACTUARIES

Ms D. A. Akers, F.I.A. (introducing the paper): The authors of this paper are members of the
Genetics Group of the Social Policy Board, whose main aim is to inform the debate on genetics
issues where actuarial input is relevant. It is about six years since the subject of genetics and
insurance last had a formal actuarial airing, with written papers on the subject. Much ground has
been covered since then with a number of reports from various bodies, such as the Human
Genetics Commission and the House of Commons Science and Technology Select Committee.
This paper brings the subject up to date and looks, at times speculatively, to the future. Some of
the underlying philosophical issues are covered, such as solidarity versus mutuality as a basis
for insurance, and whether risk classification constitutes fair or unfair discrimination, and the
concept of that emotive term ‘the genetic underclass’.

Much important actuarial research has been undertaken in recent years in the academic
environment of Heriot-Watt University into the potential effects of adverse selection and other
insurance issues. However, the actuarial work required for the approval of test results for
insurances was carried out differently, over a shorter time frame, by practising insurance
actuaries with a more pragmatic approach. This was not without criticism. How should the
profession address the requirements of society for ever greater transparency and the need for the
industry to provide evidence for the decisions that affect individuals when taking out insurance?
Currently, we have a moratorium on the use in underwriting of virtually all adverse genetic test
results. What should happen after that expires in 2006? Will insurers be able to put forward
reasoning adequate to justify any change, or is the ban likely to become permanent, as in some
other countries? Should the requirement be for the industry to prove vulnerability to the
aggregate effect of the ban, rather than to demonstrate the justification for using results in
underwriting at the level of individual policies? Will the broader principle of the freedom to
underwrite be defended adequately for the future? Will the current uncertainty as to the pace of
relevant developments in genetics, and their impact on insurance, become a real and serious
threat? Can ideology and operability be reconciled?

Mr R. H. Plumb, F.L.A. (opening the discussion): I have to declare that, in addition to being a
Fellow of this Institute, I inherited a malign genetic condition from my father. It was quite
clearly from my father; he had suffered from it before me. For the first 20 years of my life I lived
with the knowledge that I would need a life-saving operation when the medical problem arose,
the alternative would be dying in agony three years later. I had the operation at the age of 20,
with a successful recovery. Consequently, I am very aware of some of the problems arising from
having the so-called wrong genetic inheritance.

The paper outlines the work which has been undertaken by members of the actuarial
profession and others, of the impact of genetics on underwriting and policy design issues in life
and health insurance. Section 1 outlines a summary of the history of this subject in the United
Kingdom, with particular reference to the legal submissions made to the various bodies set up by
Parliament to oversee this issue. These bodies were created to resolve some of the genuine
concerns surrounding the effect of genetics on life and health insurance.

Section 2 reviews the problems arising from the use of solidarity and equality as required by
the consumer, and implicitly required in the U.K. by the Government, and that of mutuality,
with each risk bearing the rate for the risk, that is no undue cross-subsidies. There are real
concerns that our insurance industry, with its international outlook, should not be asked to
restrict itself only to insuring modest amounts for the bulk of the population, thereby ignoring
the requirements, in some cases, for high sums insured for high benefits.

The actuarial profession has been able to use the techniques of multi-state modelling, as
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described in Section 3. This technique has proved to be a very good method of exploring the
additional risks faced by an insurer in relaxing acceptance criteria for the specific genetic
condition under study. The technique relies upon good estimates being available of the
prevalence of the genetic condition within the general population.

It is a matter of considerable concern to me that, despite the enormous amount of money
being spent on medical research around the world, so little of the findings can be used as source
data for further mathematical and statistical research. Paragraphs 3.4.4 and 3.4.5 outline the
problems in this area. While actuaries are used to assembling data from a variety of sources, it is
disappointing to find that so much of the medical research results are completely unusable. It
would be of considerable value to everyone, including the consumers, if efforts could be made to
improve the quality of medical data available for publication. In addition to estimating the
risks based on current knowledge, the modelling provides a platform for future comparison as
additional information becomes available.

The research to-date has shown that there have been very few instances of genetics having a
profound impact on the underwriting acceptance of a risk by an insurance company. The major
exception to-date has been Huntington’s disease, which is a very nasty disease. Actuarial
research into this condition has shed light on the circumstances, where acceptance terms can now
be granted with the increase in knowledge now available.

The insurance industry’s response to the Genetics and Insurance Committee, as outlined in
Section 4, has shown that a rigorous approach is necessary. The initial submissions had no
precedents on which to build, and detailed consideration will need to be given to the mechanics
of this process, as and when it is continued.

However, discrimination and underwriting are two different perspectives on the same
insurance acceptance procedure. Insurance companies do need to limit their vulnerability to
mortality and morbidity losses, as mentioned in 95.6.2. The public have been educated by
the media in the past few months on the vulnerability of insurance companies, as a result of
the decline in the stock market, with its consequent impact on the level of solvency
margins.

We are fortunate in this country to have a National Health Service giving universal access to
healthcare. This means that our private medical expense insurance contracts do not have to
grapple with the problems faced elsewhere on the genetic impacts on a contract giving
unrestricted cover for acute and chronic medical conditions. Reference is made in 1.9 to this
type of insurance available in the United States of America. I am given to understand that the
contracts there are largely written on a group basis, with most benefits being on a defined benefit
basis. Therefore, the ban on the use of genetic test results has little or no impact. It will be very
interesting to monitor the impact of this ban on the U.S. PMI insurance mechanisms if the switch
to defined contribution continues, as is happening in the U.S.A., where some employees may be
obliged to purchase their insurance on an individual basis.

Can we ignore the area of genetics because little of note has been found? Currently, there are
rapid advances in medical research into genetics. For example, in the last few days
announcements have been made that hypertension has a genetic marker and that leprosy also has
a genetic component.

It seems that, in this country, we may concentrate on the overall health improvements in the
population as proxies for the underlying genetic indicators. At my church the Ten
Commandments are inscribed on the altar wall. Are we going to see the Health Commandments
hang on a tapestry here at some point in the future? The Health Commandments would
obviously start with:

— ‘Thou shalt not smoke’; and continue with:

— ‘Thou shalt eat five portions of fresh fruit and vegetables each day’; or in my case:

— ‘Thou shalt not eat more than five portions of fruit and vegetables each day’. (In other
words, obesity is now becoming a social discriminator.)

There are many other commandments to add to the list.
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Our problem is that nobody really knows what lies ahead. We have a system on genetics
which is currently working. On the one hand, we have an element of control in a formal
mechanism, which has been created to scrutinise and approve genetic tests and procedures for
insurance. On the other hand, the insurance industry is able to offer insurances for all and on a
fully underwritten basis for very large sums insured or benefits.

Mr 1. J. Kenna, A.L.A.: It is clear that there is a correspondence between an individual’s genetic
make-up and his tendency to various innate disorders. Having a tendency to an innate disorder,
such as cancer, does not mean that one is doomed to get cancer. One can make the necessary
lifestyle or dietary changes referred to in 92.4.3. Most people will not be willing to make the
rather drastic dietary changes which will protect them from all innate disorders. Therefore, we
need to look more deeply.

There are two main attitudes to the problems of bodily make-up and inheritance. The
Mendelian school regards the body as merely an environment for the gene. The gene can change
the body, but nothing can change the gene. Genes can mutate, that is change themselves of
their own accord. Genetic modification, about which there is so much controversy, does not
mean changing the gene; it involves planting an alien gene in the body in order to see what
happens. The Michurinist school believes in the inheritance of acquired characteristics. One
breeds from racehorses which have been trained to be good at racing. Firstly, characteristics can
be acquired. Secondly, they can be inherited.

In The Actuary for February 1992, Professor Hans Eysenck was interviewed by consulting
editor Peter Tompkins of this Institute. By the use of much data, Eysenck had identified a close
correspondence between personality and one or other of eight innate disorders, which are:
depression; drug addiction; rheumatoid arthritis; stomach and duodenal ulcers; hypertonia;
diabetes; infarction and stroke; and cancer. A personality questionnaire was supplied. Actuaries
may be interested to learn that if they are very logical then they are probably liable to
depression.

Eysenck was investigating the possibility of curing patients by inducing personality change
with their co-operation. This would represent a great advance. Human beings have the gift of
language and can therefore think. They are qualitatively different from all other living creatures.

There is a correspondence between personality and a tendency to certain innate disorders,
and a correspondence between genetic make-up and a tendency to certain innate disorders. Thus,
there is a correspondence between personality and genetic make-up. Changing personality
means changing genetic make-up. This is all the more remarkable, in that 30 or so years ago
Eysenck was widely regarded as an arch genetic determinist — you have got the genes and there
is nothing that you can do about them. His lectures were picketed, because he appeared to
maintain that black people were genetically less intelligent than white people.

Remember here that, at present, a gene cannot be changed. It is not much use to say that we
have discovered the gene responsible for cancer, unless we can do something about that gene. It
may be that we can best approach genetic problems via the personality change road. So what am
I advocating?

(1) Reprint the February 1992 Tompkins-Eysenck interview in The Actuary. This needs doing
anyway, as it was marred by printing errors which had to be corrected in the March 1992
issue.

(2) Find out what progress Eysenck, or his successors, have made; the result to be reported in
The Actuary.

(3) As proved in the paper, mutuality cannot buck the market. However, mutuality needs as
its basis a greater measure of solidarity than we have at present. Solidarity applies not only
to hospitals, railways, welfare benefits, etc., but also to all-round genetic research. More
money must be spent.

(4) If someone has had a genetic test and has discovered a tendency towards cancer, insurance
companies rightly want to know. Insurance need not be withheld if the individual can show
that he or she is taking action against actually developing cancer.
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Mr G. Whittaker, F.I.A., F.I.LA.A. (in a written contribution, an edited version of which was
read to the meeting): I am writing as an expatriate British resident in Melbourne for more than
half my life. During the last three years I have been involved with the Australian equivalent of
the U.K. genetics and insurance debate, being a co-author of the book Genetics and Society
(Doble et al., 2001), serving on related IAA, Investment and Financial Services Association
(IFSA) and government committees. My career background includes life insurance,
superannuation, underwriting and claims management, and industry matters such as mortality
statistics, HIV/AIDS and genetics.

The Structure of these Comments

The main Australian sources for this contribution are the recent Australian inquiry
discussion paper (ALRC, 2002), together with the written submissions of the IAA, the IFSA and
myself. I will comment on the paper under discussion by reference to the emerging Australian
approach to human genetics and insurance, which has gained particularly from the
corresponding U.K. approach and experience.

1 first describe the current Australian inquiry into ‘Protection of Human Genetic
Information’, indicating the likely direction of its insurance recommendations, together with the
existing legal requirement under the Disability Discrimination Act, to justify non-standard
insurance pricing and terms, which are as a result of underwriting and risk classification factors.
I then continue by commenting on the paper and on the U.K. genetics and insurance scenario.

The Australian Inquiry

In February 2001, the details of a Federal Government inquiry entitled ‘Protection of Human
Genetic Information’ was announced by a joint reference from the Attorney General of Australia
and from the Minister for Health and Aged Care to both the Australian Law Reform
Commission (ALRC) and to the Australian Health Ethics Committee (AHEC) of the National
Health and Medical Research Council. After an extension of time, the final report of the inquiry
is due by 31 March 2003. The report will be published and made public. As it will contain
proposals for law reform by the Federal, State and Territory Governments, it will be most
interesting to see what changes eventually take place, with the Federal Government leading.

I have been serving as the only actuary on the advisory committee to the inquiry, rubbing
shoulders with judges, lawyers, geneticists, ethicists, doctors, anti-discrimination and privacy
commissioners, forensic medicine specialists, as well as consumer and industry representatives.
An Issues Paper (ALRC, 2001) was released by the inquiry in October 2001 and a Discussion
Paper (ALRC, 2002) in August 2002.

The specific drivers for the establishment of the inquiry were concerns about privacy and
discrimination, especially in the context of employment and insurance. However, the terms of
reference were much wider, to include the use of human genetic information by a number of
sectors, including employment, health, medical research, pharmaceuticals, insurance,
superannuation, intellectual property and law enforcement. The wide terms have been an
advantage for how insurance law reform has been researched and treated. While ALRC (2001) set
out the main issues, encouraging public participation and submissions, ALRC (2002) articulated
the inquiry’s thinking in the form of specific reform options. There followed a further round of
consultation and submissions, recently completed. The final report is currently being drafted.

The Current Australian Level of Proof Required to Justify Medical Underwriting
Under the Disability Discrimination Act 1992:

“It is unlawful for a person who ... provides ... services ... to discriminate against
another person on the grounds of the other person’s disability:
(i) by refusing to provide the other person ... with the services ... or
(ii)  in the terms and conditions ... or
(iii) in the manner in which the first-mentioned person provides those services.”
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For superannuation and insurance:
“This Part does not render it unlawful for a person to discriminate against another
person, on the grounds of the other person’s disability, by refusing to offer the other
person:
(a) an annuity; or (b) a life insurance policy; or (c) a policy of insurance against
accident or any other policy of insurance; or (d) membership of a superannuation or
provided fund ...
If the discrimination:
(1) is based on actuarial or statistical data on which it is reasonable for the first
mentioned person to rely; and
(ii) is reasonable having regard to the matter of the data and other relevant factors, or
in a case where no such actuarial or statistical data is available and cannot
reasonably be obtained — the discrimination is reasonable having regard to any
other relevant factors.”

The same exemption applies to the terms and conditions in which the service is offered.

This exemption effectively preserves the ‘right to underwrite’ for life insurers, general insurers
and superannuation/ pension funds, provided that the underwriting of the death or disability etc.
risk is reasonably based on statistics or other relevant factors (such as expert medical, actuarial
or other professional opinion). The actuarial and life insurance industry representatives were
successful in requesting the additional wording to deal with the common situation where
supporting statistics are sparse or not available.

Thus, the level of proof is lower in Australia than is currently being applied in the U.K. to
justify the use of genetic tests.

The Likely Findings of the Inquiry

The inquiry has formed the preliminary view that there is no demonstrated need to
depart from the fundamental principle underlying the market in voluntary, mutually rated
personal insurance in Australia, namely equality of information between the applicant and
the insurer.

However, a range of issues are addressed that are directed to ensuring that the use of genetic
information by insurers is fair and transparent, and that insurers are kept to the terms of the
exemption granted to them by anti-discrimination laws. So, while the preliminary view is that
genetic information should not have a fundamentally different set of rules, action is proposed so
that the existing rules, with some modifications, are properly applied, especially where genetic
information is concerned.

Having said this, the question is raised: “Should there be a fundamental change to the way in
which genetic information is used to underwrite personal insurance, such as the introduction of a
two-tier system; a prohibition on the use of genetic information; or a public subsidy for poorer
risks?”’

Consequently, these options have still been left open for political consideration, despite not
being the preferred options of the inquiry.

The specific issues and proposals for reform include:

(A) The proposed Human Genetics Commission of Australia (HGCA) should monitor the
experience of the insurance industry in using genetic information in underwriting, both in
Australia and overseas, with a view to reviewing Australian insurance practices at a later
time.

(B) No predictive genetic test should be used by insurers in underwriting mutually rated
insurance, unless the test has been approved for that purpose by the proposed
HGCA.

(C) The insurance industry, through its peak bodies and in consultation with the proposed
HGCA, should develop and publish policies on the use of family history for underwriting
mutually rated policies.
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(D) Where an unfavourable underwriting decision is based on genetic information, the insurer
should give reasons that are clear and meaningful and explain the actuarial or statistical
basis for the decision ... (My comment: ‘or other basis’ wording, in line with the DDA
exemption, needs to be added.)

(E) The insurance industry ... should develop appropriate mechanisms for reviewing
underwriting decisions involving the use of genetic information...

(F) The insurance industry should review its policies and practices in relation to the training
and education of industry members and their authorised representatives in relation to the
nature, collection and use of genetic information in insurance.

Do we hear echoes from the motherland of ‘freedom with disclosure’?

Some Observations on Genetic versus Other Information

A vital point is that the inquiry has not, so far, provided a detailed definition of ‘genetic
test’, although, at least for insurance regulation, such a definition will be needed for the relevant
classes of tests that can be understood by client, agent, doctor and underwriter. One example of
a definition is the ‘scientific definition’ used in the existing IFSA Code of Practice for Genetics
and Insurance, but that will need refining. Another, or additional, approach to the definitional
issue may be to define broadly, within a scientific definition, the subclass of genetic tests that are
used by the medical profession for diagnostic or prognostic purposes. IFSA has developed and
maintained a de-identified industry database of genetic tests disclosed in relation to particular
life insurance applicants. As well as providing vital monitoring data, analysis of the data by type
of test is most interesting to see what types are being disclosed in practice.

So far the most common are those for haemochromatosis, Huntington’s disease and breast
cancer, comprising some 86% of those disclosed over a two-year plus period. It is also interesting
to note that no tests have been disclosed for congenital defects in the newborn (standard
practice in Australia for treatable defects in all the newborn, and also used for diagnostic
purposes in the event of significant actual and potential health problems), nor those for
significant sex chromosomal abnormalities. Abnormal tests performed in utero, where a baby is
subsequently born live with a significant defect, would also be relevant to insurers. Of course the
applicant often will not be aware of such tests, or the medical condition may be disclosed.
While less than 300 tests have so far been disclosed, the numbers may be expected to grow in
future, as genetic-type tests become more significant in medical practice.

The crux of the insurance debate worldwide is the extent to which genetic tests and genetic
information differs from other forms of medical tests and individual human characteristics (e.g.
cholesterol, status of health of a body organ, or a specific disease/disability). Severe mental illness,
HIV/AIDS, syphilis, or leprosy of a father, may be just as sensitive an issue for wife and children
as a monogenic or other type of heritable genetic defect in the father. Privacy legislation, doctors
and underwriters view all individual medical information as confidential and sensitive.

Comments on the Paper and the U.K. Genetics and Insurance Scenario

(A) The paper is an excellent study of the U.K. scenario, with a well argued discussion about
the alternative levels of evidence and modelling techniques that can be used to support
underwriting guidelines involving specific genetic disorders, tests and family history. It is
also very helpful to actuaries in Australia, where there has been even less research into
statistical justification for underwriting practice. The emphasis, however, is on the current
U.K. political realities. The paper structure, analytical approach, ‘looking to the future’ and
conclusions are excellent.

(B) The Australian scenario is not the same, although similar, and the recommended insurance
model likely to emerge from the Australian Genetics and Discrimination Inquiry is
different. The comparison of this approach with that of the U.K. is most interesting to
actuaries and others in both countries, even before the final report and the politicians’
reaction to it.
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(C) The stark difference is the degree of justification being demanded by the U.K. authorities
for the use of genetic tests when compared with the traditional approach for other types of
medical evidence and risk factors and with the proposed new Australian model, with its
emphases on public education, openness, transparency, accountability, complaints
procedures, insurance application database, and equity with others who have medical
risks.

(D) The described mathematical models developed in the U.K. for monogenic disorders can be
compared with the traditional numerical rating system models (for both life and general
insurance). The multi-state models, although very useful as theoretical models for the rare
monogenic diseases, are very demanding of data and professional estimates. However, for
most known and new risks, ‘best estimates’ based on medical knowledge/opinion and
emerging statistics may still be the more practical and understandable approach.
Underwriting guidelines have always been ‘multifactorial’ in nature, and for a multifactorial
disease such as breast cancer, the traditional model (perhaps with some sophistication
grafted on) is still being relied on. From what I glean from the paper, the multi-state model
alone may not be suitable for multifactorial risks. Perhaps we, as actuaries, have
overcomplicated the publicised modelling process (in our response to public concern for the
monogenic disease potential victims and the GAIC process constraints including hurdles
of proof).

(E) The GAIC hurdle of proof is both impractical for use, as genetic knowledge extends, and
also at complete odds with that used for other medical and non-medical risks. The insurance
industry might grind to a halt if the higher hurdle were imposed across the board. The
paper, in its analytical and well argued way, may be read as requesting that the U.K. genetic
test hurdle be lowered, having served its purpose.

A vital issue remains, therefore: “What should the hurdle of proof level be; the
traditional, or some new, modified level? Should that level be the same for all risks?”’

(F) The ‘numerical rating model’ for extra and reduced risks from ‘standard’ (an actuarial
methodology), with its ‘plug-in’ variations such as constant and declining risks, has stood
the test of time remarkably, at least in the reinsurer-produced underwriting manuals most
used by life insurers.

In contrast, there is the development of ‘expert systems’ used as assistants by some
medical specialists and senior underwriters. These systems reflect the real-life complexity of
medical diagnosis and prognosis (together with the parallel underwriting issues when
estimating mortality and morbidity futures). While the numerical underwriting system can
be seen as a simplified version of the whole set of expert underwriting models for different
diseases, it can now be considered oversimplified for some applications where medical
knowledge of the effects of multiple parameters on disease diagnosis and outcomes has
progressed significantly.

The challenge, then, for the actuarial profession, led by mathematical modellers such as
Macdonald and Wilkie, but with greater input from actuaries with practical underwriting
experience and from underwriters, is to produce revised/enhanced underwriting models
tailored to the practical needs of the worldwide life insurance industry and its clients. In
doing so there are issues of feasibility, cost, practicality and understandability to be
considered. This challenge is for the whole field of underwriting, not just for so-called
genetic risks.

It is likely that most diseases will turn out to have some genetic factors. Perhaps all
disease is multifactorial, including both genetic and other factors. As such, the current
political genetics and insurance storm may calm down in the light of scientific knowledge
and better education.

(G) While the medical profession and genetic scientists necessarily take the lead, actuaries can
assist them by designing multivariate parameter models that can be used with available data
and statistics and with very large inputs of informed professional judgement that can
provide a better ‘forecasting likely futures’ task. For underwriters, the models will provide
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some different output, namely a best estimate of extra risk for life insurance pricing
purposes.

(H) We, in Australia, have advocated that the life insurance industry, in its underwriting
practices, should follow (rather than lead) medical knowledge and practice. In our view the
ideal wider jurisdictional model is that where genetic tests and information are well
controlled (but in an equitable way in relation to other tests, disability and disease), and
where the defined levels of proof to justify underwriting practice are practical, rather than
over-demanding. A good test of levels of underwriting proof is to perform a comparison of
those required by the medical profession for medical treatments. If a particular genetic test
is made available for diagnostic and prognostic use, it should not be too difficult to produce
rough, but practical, estimates of future additional risk for the range of values of the
parametric results of the new test.

These estimates can be updated as experience, statistics, research and knowledge
develop, with more sophisticated models as and when feasible.

This, after all, follows the traditional insurance business approach to new risks, but with
added sophistication.
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Mr R. G. Thomas, F.I.A.: I have no connection with the insurance industry. In the HGC
consultation in 2001 I made a submission which was critical of the industry and of our
profession. In it I explained that the profession’s contributions to this subject over the years
have been largely malign, and some contributions have made me feel ashamed to be an
actuary.

The subtitle of the paper refers to social policy issues, but the paper avoids discussing many
social policy issues which I would regard as important. This is particularly striking in Sections
5.2 and 5.5, where we find commercial arguments for the industry carefully set out, but there are
no corresponding sections for the arguments of anyone else.

One key social policy issue is the concern that the use of tests in insurance is likely to have
an adverse effect on clinical medical practice, that is people will be deterred from taking tests and
from discussing them with doctors because of worry about the insurance implications. That is a
profoundly important public health issue, but is not discussed in the paper. In 2001 the HGC
found evidence that this was already happening. Another social policy issue is whether the
moratorium is adequate or whether, as the HGC suggested, it needs to be statutory to make
insurers take it seriously. It should be statutory, as self-regulation in the insurance industry has
an awful track record.

Turning to the suggested way forward set out in Section 5.6. The first sentence of that
section starts “One practical way forward for insurers ...”. The authors then note t