3. Genetic privacy and information

Chapter objectives

The issue of genetic privacy has been becoming more important in debates about genetic testing. Genetic information may come from many sources, including a person’s family medical history, a clinical examination or a scientific test. This chapter aims to introduce:

1. What human genetic information is.

2. How we can learn genetic information about us.

3. Privacy concerns raised by that information.

3.1. Who do you take after in your family?
Genes largely determine who we will become, man or woman. Most human cells have 46 chromosomes, 23 from each parent. Each chromosome is composed of a single deoxyribonucleotide (DNA) molecule. A DNA molecule consists of two strands that wrap around each other in a twisted ladder conformation called “double helix”. Each ladder rung consists of a pair of chemicals called bases, either A (adenosine) and T (thymine) or C (cytosine) and G (guanosine). There are over three billion of these base pairs of DNA making up the human genome. Genes are made of DNA.  They code the directions for building all of the proteins that make our body's function. Except for identical twins, every person has a different genetic sequence. Variation of this sequence, along with environmental factors, accounts for all diversity in human beings. 

[image: image1.wmf]There are different types of genetic information. The genotype of a person is all the DNA they have. It provides details, at the fundamental level of DNA or protein sequence. Phenotype is the observable outcome in terms of physical characteristics. In many cases the phenotype is a result of the interaction between genotype and environmental factors, for example, our body weight. Information about a person’s physical features and gene-inherited diseases are part of the individual’s genetic information.  
Q1. Do our genes determine our future? (Are we our genes?)

Q2. Think about what characters are determined by genetics and which are determined by the environment. 
Q3.Would you like to know your genes?
3.2. What does genetic testing tell us?

A genetic test is a laboratory analysis of DNA, RNA, or chromosomal abnormalities that cause or are likely to cause a specific disease or condition, for example, Down syndrome. Tests can also analyze proteins or chemicals that are products of particular genes. Different types of genetic testing can be used to identify carriers of genetic disease, screen newborn babies for disease, predict risks of disease, establish clinical diagnoses and determine direct treatment. 

Predictive testing estimates the likelihood that a healthy individual with or without a family history of a certain disease might develop that disease. For example, women who carry the mutated BRCA 1 or BRCA 2 (for BReast CAncer) gene are more likely to develop breast cancer and ovarian cancer than other people. Information of a genetic predisposition can be beneficial to individuals.  It can make them seek medical advice and receive therapy for the disease at the earlier stage. And they can try to avoid environmental factors. 

However, in the case of single-gene diseases like Huntington's Disease (HD), which has no effective treatment and is invariably fatal; some people may choose not to know. Moreover, a great deal of sensitive personal information can be derived from genetic testing with ethical, legal, and social implications (ELSI )for individuals, families and others.
Q4. Can you get a genetic test in your country? If yes, for what diseases?
Q5.  Should genetic testing be performed when no treatment is available? 
Give reasons for your answers and discuss with members of your class.

Q6.  Should genetic testing be used for children? Why? 
At what stage in life would you undergo genetic testing?
Q7. What do you think are some ethical, legal and social implications of 
genetic testing?
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3.3. Who should know your genetic information?

The issue of genetic privacy has been becoming more important in debates about genetic testing. Some genetic information, such as the color of our eyes and hair is easy to see, and cannot be kept secret. But other personal genetic information, such as risk for developing a health disorder late in life, may have a much more private character.  People do not expect such information to be disclosed because they feel that this type of information are too personal. 

Who owns and controls personal genetic information? Who has a right to know the results of a genetic test? The ethical principle of privacy has set limits on who can have access to personal genetic information, and how should it be used. 

Respect for an individual’s genetic privacy requires us to be sensitive to the special role that genetic identity has come to play in their lives. The effects on a person of being informed that he or she would suffer a genetic disorder can be seriously harmful. It may change their ways of thinking of themselves, and change decisions about matters such as marriage, childbearing, and other lifestyle choices. Moreover, genetic information is not only about an individual, but also involves that individual’s family and the community in which they live. 

Q8. What does privacy mean to you? What things belong to your definition of personal space? Do you think that privacy is individually or culturally determined?
Q9. Does your school have your medical records? Who can access them?  If not, where are your medical records located?

Q10. Do you have a right to know the results of your aunt’s, cousin’s, brother’s, sister’s, or parent’s genetic test? Why?
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3.4. Employment and Life Insurance

Genetic testing not only has the potential to improve the diagnosis, prevention and treatment of diseases, but it can also reveal details of a person’s current health as well as information about their susceptibility to disease. It opens up the possibility of identifying a group of people who may be regarded as socially undesirable. An important question facing us is to what extent, if any, genetic traits, conditions, or predispositions should provide a basis for determining access to certain social goods, such as employment and insurance.  

While individuals may be sure about what they do not want employers to know, employers may believe they have a number of reasons why they should know about medical and genetic information likely to affect the health and performance of employees. Employers have a legitimate interest in ensuring that an employee will be able to perform the requirements of the job. An employee with a susceptibility to a genetic disorder has the potential to productivity losses and costs associated with the disease. Employers also have the potential legal liability for injuries to employees. The use of genetic information by employers raises a number of issues for workers, such as issues of privacy and discrimination. Employees may also be concerned about discrimination by third parties, such as other employers, if the genetic information is disclosed to them. We should ask whether employers have a right to ask applicants to take a test as a condition of employment.

Quite apart from the issues of employment, individuals who are found to be at risk for some genetic disorders may find they can get only very expensive life insurance, if they can get any at all. Insurers may attempt to use genetic information as a condition of insurability. This is because certain kinds of genetic information may reveal significant information about a person’s future health. Insurers may ask applicants to disclose genetic information derived from a genetic test or from family medical history. 

Q10. Are the results of genetic tests different to asking your past family history of disease? 
Q11. Would you take a genetic test if a family member asked you to? What about if your school asked you? Or an employer or insurer asked you? Who has rights to know the results of your test?

Q12. Are individuals entitled to keep exclusive information about their genes? Is an insurance company entitled to know what risk they are taking before insuring an applicant?
Q13. For what purposes should other persons ("third parties")  use this information? 

Further background

The use of genetic information in employment and insurance has raised a number of ethical and social considerations. The ethical principle of justice would support promotion of equal opportunity for persons, and the ethical principle of avoiding harm would try to protect health and safety. In insurance, respecting individual decision not to undergo genetic testing can be an injustice to others who may need to pay a higher premium. We wish to promote individual’s autonomy in the society, however the interests of others should also be taken into consideration. 

The completion of the first mapping of the human genome has provided huge potential for research into the ways in which genes relates to people’s lives. There is enthusiastic public support for promises of better medical diagnosis and treatments. However, there is also fear about new advances in biotechnology, genetic screening, stem cell research, leading to the lack of privacy, and the increased possibilities of genetic discrimination. The issue of informed consent is fundamental in conducting genetic research and protection of individual privacy. We have yet to make an adequate effort to resolve the ethical and social issues involved in genetic testing.

A father's discovery that he carries the gene for Huntington’s disease would also mean learning that his children will have a 50% chance of developing the same disease.  This crucial disclosure of information has particular implications for individuals as members of families. While individuals may be ambivalent about knowing their own genetic predisposition, concern for the interests of others requires us to respect their autonomy, that is, their right to know or not to know. It is very important that this privacy is respected, because this information can also lead to genetic discrimination. 

Biological samples such as blood, saliva, or amniotic fluid (from which fetal cells are obtained) can be used for testing. The techniques used in your local area could be investigated by contacting local hospitals.

Teaching materials on genetics and ethics topics

There are several topics on medical genetics in these materials including genetic privacy and information, breast cancer screening (chapter 13), eugenics (chapter 17), gene therapy (chapter 16), and prenatal testing (chapter 20).

Online resources

See papers on the Eubios Ethics Institute website, including News in Bioethics and Biotechnology < http://www.biol.tsukuba.ac.jp/~macer/NBB.html>
Universal Declaration on the Human Genome and Human Rights, UNESCO, <www.unesco.org/ibc/en/genome/projet/>.

Site: HumGen (University of Montreal, references of laws)

WWW: www.humgen.umontreal.ca 

Site: DNA Learning Center (Cold Spring Harbor Laboratory )
 WWW: http://vector.cshl.org 

 Site: Heredity, Health and Humanity
 WWW: http://www.beloit.edu/~biology/genethics/ethics.homepage.html 

Site: Human Genome Project Education Resources
 WWW: http://www.ornl.gov/hgmis/education/education.html 

 Site: National Information Resource on Ethics and Human Genetics
 WWW: http://bioethics.georgetown.edu/nirehg.html 

Site: Council for Responsible Genetics (CRG)
 WWW: http://www.gene-watch.org
Site: GeneWatch UK Links
 WWW: http://www.genewatch.org/links.htm 

Site: Bioethics Resources (Genetics and Ethics)
 WWW: http://www.utoronto.ca/jcb/Resources/resources.html
Site: Genethics Literature
 WWW: http://www.ethics.ubc.ca/brynw/genlit.html
Site: Genomic and Genetic Resources on the World Wide Web (National Human Genome Research Institute, National Institutes of Health)
 WWW: http://www.nhgri.nih.gov/Data/ 

 Site: DOE Information Bridge 
 WWW: http://www.osti.gov/bridge/ 

 Site: Genetics and Biotechnology Journals 
 WWW: http://www.sciencekomm.at/journals/genetics.html 

Site: Ethics and GeneticsBA Global Conversation (University of Pennsylvania)
 WWW: http://www.bioethics.net 

 

Further Reading

Intervention and reflection: basic issues in medical ethics (selected by) Ronald Munson. Sixth Edition, printed in the United States of America, 2000. (Chapter 8. Genetics: intervention, control, and research. Pp. 558-645.) 

The Troubled Helix: Social and Psychological Implications of the New Human Genetics. T. Marteau and M. Richards (Eds). Cambridge University Press, 1996. 

Local material from hospitals, national genetics societies and companies offering genetic testing are available. 
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