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This statement represents the view of the Canadian Institute of Actuaries (the CIA) with respect to 
Genetic Testing and Insurance. The opinions expressed are based on the CIA Task Force on Genetics’ 
review of the issues involving genetics and insurance, and have been approved by the Member Services 
Council of the CIA. 

Introduction 

Since the announcement in June 2000 that the Human Genome Project team had completed a draft of the 
human genetic code, there has been speculation and debate about the effects of genetic testing on the 
insurance industry and its customers. Consumers are concerned that insurers will use genetic information 
to deny insurance or charge exorbitant premiums. Insurers are concerned about the possibility of adverse 
selection if consumers purchase insurance without disclosing test results, thereby adversely impacting 
insurance costs.  

Rapid progress is being made in the understanding of genetics. Observation of particular genetic 
characteristics now has the potential of indicating the possible health outcomes for an individual. These 
health outcomes could be favourable or unfavourable to the individual and affect their probabilities of 
contracting certain conditions, their future health, and their life expectancy. 

One of the roles of the actuarial profession is to inform public debate. On subjects such as the interaction 
between genetics and insurance, the profession wishes to ensure that public policy is determined in full 
knowledge of the facts by making available its technical insights, including an analysis of the possible 
outcomes of specific policy decisions. The profession aims to evaluate the financial impact on all groups 
which are likely to be affected, and does not advocate the interests of any particular group. 

This statement addresses the following issues:  

• Scope: Definitions of Genetic Testing 
• Foundations of Insurance Risk 
• The Role of Actuaries 
• Genetic Testing and Insurance Risk  
• Anti-selection and Insurance Risk 
• Genetic Testing: Ethical and Privacy Issues 
• The Future of Genetic Testing and Insurance Risk 
• Conclusions 

Scope: Definitions of Genetic Testing 

Certain physiological characteristics are passed between generations through DNA found in every living 
cell. Genes are the parts of DNA that control the way people develop. In the same way genes can 
determine other physical traits, they can cause or contribute to a disease. In some cases, genetic testing 
can reveal if someone has a higher than normal chance of developing a disease. 

For the purposes of this statement, a genetic test is a test to determine the presence or absence of 
particular variations in a person’s genetic code. The results of such a test could be used to determine an 
individual’s eligibility to purchase insurance coverage and/or the price to be charged for coverage. 
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Foundations of Insurance Risk  

Consumers pay insurance companies premiums to secure their protection against financial loss; and 
insurance companies collect consumer premiums, manage the accepted risks, and ensure funds are 
available to pay all future claims. 

A fundamental precept in the design of insurance products is the sharing of risk. Insurance pools together 
individuals whose claims are predictable on a group basis, but that are unpredictable on an individual 
basis. For consumers, individual risks are pooled with other comparable risk profiles (e.g., smokers are 
grouped separately from non-smokers), premium levels are determined according to the risk of the pool, 
and each pool is charged a fair premium. For insurers, pooling ensures all individuals pay their fair share, 
no one pool cross-subsidizes another, and claims are shared across the pool.  

Another fundamental precept of an insurance contract is that it is a “good faith” agreement between all 
parties to the contract. The insurer needs to have as much information about the risk as the applicant has 
before the insurer commits to share in that risk. As consumers have the ability to choose the type and 
extent of insurance coverage they desire, as well as the timing of their purchases; their sharing of 
information on risks with insurers is critical. 

The Role of Actuaries  

Actuaries play an integral role in the operation of insurance companies. Guided by professional standards 
of practice, actuaries use their skills in financial analysis to price and value insurance products. 
Professional standards require actuaries to be knowledgeable about the circumstances of a case, use data 
that are sufficient and reliable, select appropriate risk assumptions and methods, and formulate opinions 
based on their calculations. Actuaries provide leadership within companies to ensure that risk decisions 
are made on a well-reasoned basis. In determining competitive premiums while still enabling their 
company to pay claims, all possible risks must be managed. Risk classification is essential to risk 
management, and traditional underwriting pools policyholder risks according to age, sex, medical profile, 
physical attributes, family history, and behavioural issues.  

Genetic Testing and Insurance Risk 

The relationship between genes and future morbidity and mortality is extremely complex. While 
additional genetic information may be of some assistance to insurers in accepting insurance, the vast 
majority of people applying for life or medical insurance would still be accepted as standard risks. 
Despite all of the medical advances over the last forty years, the percentage of people applying for life 
insurance accepted as standard risks has remained fairly stable.  

More than 90% of all consumers applying for life insurance in Canada are rated standard risks (with 
consistent percentages showing up in the United States and Britain), leading some to argue that 
underwriting is an unnecessary exercise.  

However, a study by the American Academy of Actuaries stated that, “if no underwriting were allowed 
and each person in the United States simultaneously applied for the same amount of coverage, the 
premium needed for each person would be 90% higher than current premiums for standard applicants.”  

Premiums commensurate with risk ensure that the fairest possible premium is available to each person in 
each group.  

For those risks that are not standard, much of the information that could be provided by today’s genetic 
testing is available through conventional questions about medical and family history, and is already being 
factored into traditional underwriting. While these are exciting days for medical breakthroughs, better 
understanding of genetics has the potential to provide more specific predictions about mortality and 
morbidity. For the time being, however, habits such as smoking and lifestyle remain far more useful and 
reliable in predicting our health and life span than our genes.  
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In establishing assumptions about morbidity and mortality levels, an actuary must continue to examine 
the reliability and sufficiency of the data used in pricing and valuing insurance products. Before any 
insurer could propose that genetic test results be included in underwriting in the future, actuarial analysis 
must be used to ensure that decisions about risk classification can be based on facts, proven technology, 
and reflect appropriate and material decisions about cost. 

Objective study is needed. Actuaries will need to verify that tests are definitive, accurate, efficient, and 
have sound predictive properties before using them for underwriting purposes. Good risk management 
requires good underwriting, which requires good data. 

The current reality is that while the announcement of the mapping of the Human Genome is significant 
from a research viewpoint, it is not significant from an underwriting viewpoint today. While genetic 
testing may eventually confirm genetic predispositions or inherited profiles for individuals, and thereby 
assist identification and treatment of genetic illnesses, the process of undergoing genetic testing, in and of 
itself, does not change an individual’s life expectancy or morbidity. At the present level of knowledge, it 
appears that there are relatively few diseases for which the presence or absence of a specific gene will 
directly result in an individual contracting that disease.  

It should also be remembered that genetic testing will not only aid in the identification of disease, it will 
also facilitate treatment through the development of gene therapies. Currently, treatment is not keeping 
pace with testing. However, genetic testing may cause individuals to change their lifestyle or health 
management in response to positive test results, hence lengthening their life expectancy or improving 
their morbidity rate. 

In addition, genetic testing results could be used to offset information available from other sources. A 
favourable test result might enable an insurer to ignore some unfavourable information that was available 
from the family history, and proceed to approve applications for insurance at the appropriate rating. 

Anti-selection and Insurance Risk 

Anti-selection is the risk that one party in a relationship exercises options to the detriment of the second 
party. Good faith relationships require the sharing of information so that one party cannot withhold 
information that is crucial to the other party’s risk assessment. The Canadian life and health insurance 
industry abides by a policy of not requiring an applicant for insurance to undergo genetic testing. 
However, if this testing has been done, and is available to the applicant, then it should be provided to the 
insurer since an insurance contract is essentially a good faith agreement. In Canada, such withholding of 
information can void an insurance contract. The CIA agrees with this position. 

Should companies not be allowed to access genetic testing results when available, appropriate risk sharing 
would not take place. Such inappropriate risk sharing would increase insurance company claims, which 
would in turn raise consumers’ premiums. This would restrict the types and amounts of insurance 
consumers could obtain.  

Genetic Testing: Ethical and Privacy Issues  

There are significant ethical and privacy issues regarding the use of information gained through genetic 
testing. Confidentiality concerns are key.  

There are two principles of the Canadian Life and Health Insurers Association’s Consumer Code of 
Ethics that are particularly relevant to the collection and use of genetic information.  
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They are:  

• to use underwriting techniques which are sound and fair, and  

• to respect the privacy of individuals by using personal information only for the purposes authorized, 
and not revealing it to any other unauthorized person. 

The CIA agrees with the industry policy that information should only be used for the reason collected, 
and not disclosed to anyone without the applicant’s written consent. Of course, applicants should also 
have the ability to choose to participate in genetic testing if they desire, and not be forced. 

Actuaries will need to work with medical practitioners on this revolutionary development, respecting the 
rights of the individual, and the confidentiality of the information. Eventually, genetic data will be used to 
identify individuals for treatment and management of disease – such as what is currently done for sickle 
cell disease, Tay-Sachs disease, or various prenatal testing. The role of actuaries will be to ensure that 
testing is reliable and relevant, and that results are predictive. Actuaries will also have a role in ensuring 
that underwriting processes are fair, and societal needs for equity are balanced against risk classification 
needs.  

The CIA also recommends that industry practices should be codified for handling this information, as 
well as protocols used to validate testing as reliable and relevant. Serious ethical issues may arise with 
genetic testing (e.g., the duty to warn other family members versus the duty of confidentiality), and the 
resulting gene therapies.  Actuaries have a role in identifying the issues and their implications, and 
advising debates on public policy, working with the medical, and research professions, as well as 
legislators.  

Several Canadian jurisdictions are developing legislation to protect all personal information in segments 
of the private sector. For example, Québec enacted legislation in 1994 to protect all personal information 
in the private sector. Manitoba has enacted legislation to protect personal health information in the health 
sector and several other provinces are considering similar legislation. The federal government is acting to 
protect personal information used in commercial activity. 

The Future of Genetic Testing and Insurance Risk 

Most diseases involve some gene-environment interplay, and elements of ‘genetic testing’ have long been 
incorporated in the fundamentals of risk classification. The controversy that has arisen with the Human 
Genome work surrounds fear about discrimination in insurance or other areas, such as employment, after 
the identification of possible significant genetic mutations.  

Once reliable tests are achieved, medical practitioners will be able to identify people who have significant 
genetic mutations. Medical evidence seems to point to single-gene diseases, such as Huntington’s disease 
and cystic fibrosis, deterministically moving from presymptomatic stages to symptomatic stages. Medical 
evidence is less clear in examining so called “multi-factorial” diseases, such as coronary artery disease, 
where there are probabilities involved in moving from the pre-disposition stage to the symptomatic stage; 
and its implications for both health management and risk classification. Actuaries need to be involved in 
the measurement of these probabilities and in determining the implications for health care. 

Genetic information might one day enable insurers to reduce the variance of insurance losses, and could 
improve the efficiency of insurance. While that day is far in the future, and no Canadian insurer should 
require genetic testing until testing is proven reliable and predictive, the potential exists for insurers to 
reduce the variability of insurance losses. The consumer should win from getting better identification and 
treatment of disease, along with lower insurance costs. 
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Conclusions 

• There are limitations to the usefulness of genetic testing for the purposes of today’s underwriting. 
Results of genetic testing are not definitive enough in most cases to be useful as the sole determinant 
of assessing insurance risk. Other lifestyle factors (such as smoking) will remain, for the time being, 
more important in assessing an individual’s mortality and morbidity risk profile. 

• The CIA welcomes medical advances that can be reliably used in risk assessment, and considers 
genetic testing to be another potential tool in underwriting insurance risk. 

• The CIA does not support mandatory genetic testing for insurance, nor the disclosure of test results 
without an individual’s authorization. However, the CIA believes that should genetic test results be 
available, the results should be shared between both parties of an insurance contract (policyholder and 
insurer). 

• Genetic testing should not result in across-the-board premium increases for Canadians. As the results 
of genetic testing become more reliable, premiums may be increased for some but they will also be 
reduced for others. 

• Actuaries will play an important role in determining how, if, and when genetic testing will be used for 
insurance purposes; and in balancing the issues of privacy, equality, and risk classification as this 
technology develops. 

About the Canadian Institute of Actuaries 

The CIA is the national organization of the actuarial profession in Canada, with over 2200 qualified 
actuaries as Fellows of the CIA. In serving the public, the CIA is dedicated to the provision of 
professional actuarial services and advice of the highest quality. The CIA promotes the advancement of 
actuarial science, sponsors programs for the education and qualification of members, ensures actuarial 
services meet accepted professional standards, and assists members in discharging their professional 
responsibilities. 

The CIA also promotes the development of a body of expert actuarial knowledge and practice relevant to 
Canadian social and economic needs, cooperates with governments and public bodies, and makes timely 
and relevant contributions to public policy issues.  
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