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An epidemiologic-based survey of public attitudes

towards predictive genetic testing in Russia

Many new genetic tests for common multifactorial disorders are becoming available to individuals,
including direct-to-consumer genotyping services. Typically, studies of public attitudes reveal a high level
of interest for individual genotyping. In a Russian urban population, 85% of 2000 respondents answered
positively to a question about their own willingness to undergo predictive genetic testing for preventable
health conditions. Gender, age and health status significantly influenced response. Multivariate discriminant
analyses revealed that wanting to know about probable future diseases, readiness to improve lifestyles
and an interest in learning about individual genome characteristics are the most important predictors for
wanting to be tested. Along with the high level of interest, highly overestimated expectations were
encountered in many studies. With the low predictive abilities of currently available genetic tests for
common disorders, proper interpretation of the data and genetic counseling are essential. There is a need
for prospective validation of genetic panels for risk assessments, and for efforts to measure the effects
of genetic information disclosure and how this information might contribute to lifestyle changes.
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Genetic testing for common diseases has become
one of the most controversial topics present in
the recent genetics literature [1-6]. The business
of providing reports of personal genetic inter-
pretations to individuals fascinated with the
idea of gaining information about themselves
raises many concerns. The scientific and medical
communities are faced with the reality of direct-
to-consumer (DTC) genetic services becoming
available before critical medical implications
have been widely considered. This increases the
threat of a ‘culture war’ between the genetics
community, which may be motivated by exces-
sive paternalism (7], and commercial venders of
DTC who solicit genetic samples from the public
for individual disease risk predictions. An initial
wave of criticism and rejection of DTC genetic
testing is gradually shifting toward greater toler-
ance and constructive discussions of regulatory
oversight, the ethics of testing without defined
subsequent medical care, and even practical
recommendations on how to improve busi-
nesses [6-9]. Meanwhile, big DTC genetic com-
panies are making an effort to address criticisms
by launching long-term prospective studies to
evaluate how genetic information can influ-
ence behaviors, by improving disease-specific
risk assessment strategies and by implementing
many of the recommendations provided by the
research community [101-103].
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For both oversight and promotion, it is essen-
tial to understand public opinions and expecta-
tions regarding individual genotyping and the
factors that influence attitudes towards predispo-
sition genetic testing. A very high level of inter-
est and acceptance for predictive genetic test-
ing, including susceptibility for common health
conditions, has been reported by a number of
studies [10-15,104]. This is partly a consequence
of publicity about genetic research develop-
ments [16], which sometimes overestimate benefits
such as prevention of a disease and underestimate
potential harms, including psychological adverse
outcomes and possible false-positive and false-
negative results, leading to unneeded medical
interventions or false reassurance.

A great part of our current understanding of
attitude toward testing of disease susceptibilities
has come from studies of individuals at risk of
highly heritable disorders, for example, certain
cancer syndromes and Alzheimer’s disease. A
unique aspect of such studies is that individuals
from disease-burdened families already typically
perceive themselves to be at increased risk and
are typically encouraged to be tested [11,17-20].
There are very few population-based studies,
published or in progress, that evaluate the effects
of offering susceptibility testing to a large and
demographically heterogeneous population. It is
also likely that different viewpoints concerning

Personalized Medicine (2010) 7(3), 291-300

part of

future o
Meaicine

ISSN 1741-0541

fsg

291



292

Makeeva, Markova, Roses & Puzyrev

genetic testing of individuals exist in differ-
ent countries, as public attitudes are under the
influence of a broad spectrum of different socio-
economic, political and historic peculiarities
and traditions.

In this article, we comment on some of the
important issues that have recently been raised,
and also highlight some of the findings from
a population-based study of a Russian urban
population (2000 respondents) [21] and their
attitudes to different aspects of genetic testing
and disease-risk assessments.

Public interest in genetic testing for
common diseases
A number of studies of public attitude towards
genetic testing in general or with respect to spe-
cific diseases have been published thus far. Both
population-based and disease-specific studies
typically report a high level of acceptance and
interest in personal genetic testing. For example,
one of the most important findings from our
population-based survey of 2000 respondents
in Russia was a highly positive response to a
question about risk assessment for avoidable
diseases: 85% of surveyed people gave an affir-
mative answer to the question: “Would you like
to estimate the genetic risk for diseases that are
avoidable through preventative measures?” [21].
A rephrased question, where genetic testing
was not mentioned nor was there mention of
a disease to be prevented (“Would you like to
know about probable future diseases?”) gave
significantly fewer positive answers — 68%.
Women said they would opt for testing more
often than men, and people who reported their
health as ‘excellent” were usually less interested
in risk assessment. In addition, the younger the
age group studied, the higher the proportion of
subjects who wanted to undergo genetic test-
ing. Neither marital status nor education level
influenced the answers to these questions.
This positive response has been noted in other
populations, when questions about genetic test-
ing in general were asked, or when the questions
concerned risk of specific diseases. In addition,
population-based studies of public attitudes to
common disorders have also reported a pre-
dominantly positive attitude toward genetic
testing, regardless of the methodology used
(telephone survey, postal interrogation, internet
or focus group study):

A high rate of acceptance of genetic testing

was revealed in a Finnish population
(n = 1169): approximately 90% agreed that
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genetic testing should be available to everyone
who wants to know whether he or she carries
disease genes [12.14];

In a representative German sample (n = 2076),
59% agreed with the statement: “Genetic test-
ing should be available to anybody who wishes
to have information about her/his disease” [11];

An internet survey of a representative sample
of UK residents (n = 2510) revealed that the
majority (81%) would consider genetic testing
if it was offered by their doctor [105];

A survey of a representative sample of the
European public (~6,000 people from six
countries participated), conducted to deter-
mine attitudes towards genetic testing for per-
sonalized nutrition, revealed that two-thirds
of respondents reported they would be willing
to undergo genetic testing for personalizing
their diets [22];

In a telephone survey conducted in a repre-
sentative US population sample, 79% of
respondents stated that they would take a
hypothetical genetic test to predict their risk
of developing Alzheimer’s disease in the
future [20;

In British population survey, 69% of people
expressed their interest in being tested for
genetic susceptibility to heart disease, and
64% expressed interest in susceptibility to
cancer [10];

A focus group study of public attitudes
towards genetic risk prediction of psychiatric
diseases showed that 24 out of 36 participants
indicated interest in taking a genetic test for
susceptibility to major depression, if it was
available [15].

Surveys of people from families with inher-
ited disorders and cancer syndromes showed that
most people who perceive themselves at increased
risk have a strong desire to be tested and to test
their children for mutation carriership.

A study, conducted in the USA, of a sample of
parents with normal hearing who had deaf
children revealed that 96% of parents
expressed approval for genetic testing for deaf-
ness and 76% stated that they were interested
in being testing themselves [17];

Most parents (87%) from families with famil-
ial hypercholesterolaemia wanted their chil-
dren to undergo a genetic test for mutation
carriership (The Netherlands, 2002) [18];
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In a German study, as much as 100% of per-
sons who are themselves at risk of a hereditary
disease (hereditary nonpolyposis colorectal
cancer/familial adenomatous polyposis)
agreed to that statement: “Genetic testing
should be available to anybody who wishes to
have information about her/his disease” [11];

A comprehensive review of surveys of gene
testing for breast cancer was conducted by
Elwood [19]. Most of the reviewed studies
reached similar conclusions: approximately
80-90% of women who were unaffected,
first-degree relatives of patients with breast or
ovarian cancer stated they wanted to be tested.
Interest in testing was positively related to
perceived risk in many of the cited studies;

A study by Meiser and co-authors assessed the
interest of people from families with multiple
cases of bipolar disorder for testing for gene
variations associated with the disease. Interest
in genetic testing ranged from 77 to 92% and
uptake of genetic testing was positively asso-
ciated with the degree of certainty with which
any test would indicate the development of a
disease [23].

It should be mentioned that the high level
of interest in testing expressed in surveys may
not always translate to real demand for genetic
testing. Studies of first-degree relatives of breast
cancer patients demonstrated that, while over
80% of the study participants gave affirmative
answers to questions on wanting to be tested,
only 50% actually gave blood samples for test-
ing [24]. Even with Huntington’s disease, where
mutation analysis is greater then 99% sensitive,
one study demonstrated that at the time of the
first counseling session, almost three-quarters
of counselees wanted to be tested; however, over
the 11 years of the investigation, only 52% of
persons at risk actually obtained genetic test
results [25]. In Canada, between 1987 and 2000,
as few as approximately 18% of the population
estimated to be at risk of Huntington’s disease
obtained a genetic test for the disease [26]. It
is likely that the uptake of genetic testing for
low-risk alleles related to common, multifacto-
rial diseases will be lower than for testing for
high-penetrance gene mutations for inherited
disorders [23].

However, the high level of public interest in
genetic risk assessment that is currently seen
will probably promote the growth of com-
mercial genotyping services, including DTC
genotyping. Many studies also note that lay
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people’s expectations are too high [27-28]. These
two important observations may have a serious
impact on further developments in personal
genotyping services.

Factors that influence people’s
decisions to undergo genetic testing
for disease predisposition

Not much is known about factors that moti-
vate individuals to be willing to undergo genetic
susceptibility testing for common preventable
health conditions. What is known predomi-
nantly comes from studies of individuals with a
high lifetime risk of hereditary cancer syndromes
or Alzheimer’s disease, who are cognizant of and
concerned about genetic risk [29]. Such studies
provide a poor framework for understanding the
motivations of healthy people to be genotyped
in order to assess susceptibility for common dis-
eases for which genetic variants confer relatively
small increases in risks. Anxiety about health
cannot be the only reason that drives people to
genotyping to estimate common disease risks.
Gurwitz and Bregman—Eschet suggested that
early users of personal genomics services may
be “motivated by intellectual curiosity” rather
then being driven by a deep concern about their
future health [6].

In our survey of a Russian population, we
attempted to identify the factors that deter-
mined whether people would take a genetic
test. Several possible reasons were evaluated and
rated according to the frequency of response
to a host of survey questions [21]. In order of
importance, the motives that most influenced
people were:

Anxiety about health (38% of all answers);
Doctor’s recommendation (23%);
Availability of more detailed data (18%);
Curiosity (17%);

Family’s or friend’s advice (4%).

Several characteristics affected response:
women are more anxious about health than
men (43% of women offered this as a reason
for testing vs 30% of men), while men men-
tioned curiosity more often than women did
(20 vs 15%). In the oldest age group (=65 years),
the most frequently given reason for undergoing
genetic testing was a doctor’s recommenda-
tion (52% vs 21-23% in all other age groups).
Curiosity as a motive for testing decreased with
age (from 20% in the youngest to 13% in the
oldest group) [21].
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Reasons to reject testing were distributed in
the following order:

“Lack of money to pay for testing and possible
treatments” (41% of all responses);

“Lack of time” (20% of all responses);
“Nothing” (18%);

“Fear of discovering predisposition to a
disease” (14%);

“Fear of possible treatment” (4%);

“Genetic testing is useless” (3%).

People in the oldest age group differed signifi-
cantly from other groups in their response, as
22% indicated that they thought that, “testing is
useless” compared with only 2—-4% in all other
age groups. Fear of discovering a predisposition
to a disease slightly correlated with the level of
education of the respondent: the higher the edu-
cation level, the less this reason was given for
unwillingness to be tested [21].

Data from this Russian study support the
notion that anxiety about health is the pri-
mary motivator for undergoing genetic testing
for common health conditions, but curiosity
is also important factor. Furthermore, a large
component of Russian society relies on doctors’
recommendations. Not surprisingly, the price
of testing is one of the major constraints for
seeking commercial genotyping. New techni-
cal achievements leading to reduction of finan-
cial barriers will probably result in considerable
market growth.

In other studies, it has also been shown that
age, gender, level of education, genetics know-
ledge and awareness of a disease influence peo-
ple’s interest in undergoing predictive genetic
testing, but the factors, or relative importance
of the factors, may differ from country to coun-
try [11-14]. Inconsistent with some other studies
(12-13], the Russian study indicated that women
are more supportive of personal genotyping and
disease risk assessments compared with men.
People with poor health or of a younger age
are more likely to opt for testing. However, in
Russia, the respondent’s educational level and
marital status have no measurable effects [21].

The attitude toward different aspects of
genetic testing, such as a fear of genetic dis-
crimination and concerns about post-testing
lifestyle changes, may affect people’s decisions
about undergoing genotyping. In our study of
a Russian population, multivariate discrimi-
nant analysis was used to determine the per-
sonal characteristics and beliefs, obtained from
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the questionnaire, which most influenced the
expressed desire to either take or not take a
predictive genetic test. Responses to the ques-
tions about people’s beliefs in the usefulness of
genetic testing, the availability and promotion
of testing, attitudes to prenatal genetic testing
and testing for pregnant women, perception of
the threat of genetic discrimination, opinion
about impact of testing on lifestyle changes,
and demographic and social characteristics were
analyzed (Box1&Tasie1 present survey items that
were analyzed with respect to the willingness to
take a test for avoidable diseases). The predic-
tive ability of each of the proposed models was
determined by the fraction of respondents who
were correctly classified into group.

Several discriminant models were tested. The
model that best predicted willingness to undergo
predictive genetic testing was composed of three
variables — answers to questions 2, 3 and 4 (char-
acteristics of the discriminate function are pre-
sented in Taee 2). This model correctly classified
supporters of genetic testing 91% of the time and
correctly identified those who would not take a
test 67% of the time (total correct classification
was 88%) (TABLE 3).

The results indicated that the best predictors
of acceptance of proffered genetic testing were
affirmative answers to the questions:

“Would you like to know about probable

future disease?”

“Would you try to change your lifestyle ... if
a high risk of disease were identified?”

“Would you like to know more about your
personal genome?”

A large, population-based study that evalu-
ated the effects of offering testing for multiple
common health conditions had shown that
individuals who sought genetic testing were
among those who were most motivated to take
steps towards healthier lifestyles [29]. Similarly,
in our study, a positive answer to a question
about willingness to make lifestyle corrections
was one of the three most important variables
for predicting who would take a predictive
genetic test.

Possible risks & harms of predictive
genetic testing

It has been widely discussed in the literature
that genetic risk prediction can result in serious
psychological outcomes, such as increased dis-
tress, anxiety and stigmatization of tested peo-
ple 30]. Several studies have demonstrated that
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PERSPECTIVE

people who are worried about their loss of pri-
vacy and the risk of discrimination are less likely
to accept predictive genetic testing [15,31,104].

In our survey, 48% of respondents reported
that they “believe that if genetic testing results
become publicly available, they could result in
the discrimination of tested people”. More men
then women had concerns about discrimination,
and people with poor health status expressed
their concerns more often compared with those
with ‘good’ or ‘excellent” health. Age, education,
family status and other measured characteristics
did not influence the response to this question.

A survey of 1119 people in USA (carried out in
2007) revealed that while the majority supported
genetic testing for research and healthcare, 92%
of surveyed people also expressed concerns that
if the results of a genetic test suggested increased
risk for a disease such as cancer, the information
could be used in ways that were harmful to the
tested individual [104].

Although there were many early presump-
tions and discussions about possible unfavorable
outcomes of predictive genetic testing, a review
of recent publications indicated that psychologi-
cal or behavioral harms were not as serious as

Box 1. Demographic and social characteristics that were analyzed by

multivariate discriminant analysis in respect to target question

about genetic risk assessment for preventable diseases.

= Self-assessed health status

= Gender

= Age group

= Education level

= Professional employment

= Marital status

= Average income for one family member

was assumed [30,32]. Several studies found little
psychological impact (or harm), or that nega-
tive effects on those who have been tested were
short-lived [30-34]. Anxiety may be considerably
diminished with proper pre- and post-testing
counseling [30]. A recent study by Green and
co-authors examined the effect of disclosing
APOE genotype to asymptomatic adults with a
family history of Alzheimer’s disease, measur-
ing symptoms of anxiety, depression and test-
related distress (34]. They found that disclosure
of APOE genotyping results did not present a
significant short-term (6 weeks, 6 months or
1 year) psychological risk and that test-related
distress was reduced in APOE g4-negative

Table 1. Questionnaire items that were analyzed by multivariate discriminant analysis in respect to target

questions about genetic risk assessment for preventable diseases (question 1)*.

Question

preventative measures?

10. Genetic tests should be promoted extensively

recommended to a woman

tested people
15. Genetic researches are beneficial

1. Would you like to estimate the genetic risk for diseases which are avoidable through

2. I would like to know about probable future diseases

3. Would you try to change your lifestyle: to give up bad habits and to follow a recommended diet or
take medications if a high risk of disease were identified?

4. | would like to know more about my genome (the entire genetic information)

5. Knowing genetic mechanisms of diseases will help people to live longer

6. Knowing their own genetic variants allows people to control their lifestyle easier

7. If people know their genetic background, they would tend to shift the blame for their diseases on it
8. If people know their genetic background, it influences their self-assertion

9. Genetic testing results can limit people in their choice of lifestyle

11. I believe it is essential to assign more money for genetic developments
12. All pregnant women should be offered genetic testing
13. If serious genetic abnormalities have been discovered in a fetus, termination of the pregnancy can be

14. | believe that genetic testing results, if they become publicly available, can result in discrimination of

16. Do you know about any inherited disorders in your family?
17. Would you like to know about your ancestry with the help of DNA research?

Study design and procedure had previously been described in detail [21]. Survey participants (n = 2000) were residing in Tomsk, a city of 500,000 people in West
Siberia, Russia. Most of the responders were contacted at their work places, enrolled through social/hobby associations and during annual preventive medical
examination. A total of 10% of questionnaires were completed on the internet. Questionnaires obtained through the internet were compared with the forms
collected in a usual way and did not differ in the frequency of completion. Nonresponse rate was less than 10%.

Frequency of response (%)

Yes
85.2

68.3
88.5

82.2
81.3
81.4
56.0
61.8
38.8
68.6
859
87.2
78.0

48.0

92.4
31.6
83.0

No
14.8

31.0
11.5

16.8
16.8
17.2
42.0
36.8
59.8
28.2
10.9
1.4
18.5

49.8

4.5
68.4
17.0

No response

0.7

1.0
2.0
1.4
2.0
1.4
1.4
3.2
3.2
1.4
3.5

2.2

3.1
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Table 2. Results of the discriminant functional analysis for the model predicting answers to the questions about

willingness to take a predictive genetic test for avoidable diseases.

genetic information) (yes/no)
Wilks’ L: 0.681 approximately F (3.199) = 311.51, p < 0.00001.

Variables: answers to the questionnaire items Step Stepwise Partial F-to- p-value Tolerance
Wilks’ A A remove

1. 'would like to know about probable future disease (yes/no) 1 0.749 0.909 199.23 <0.0001 0.895

2. Would you try to change your lifestyle: to give up bad habits and to 2 0.744 0915 186.04 <0.0001 0.992

follow a recommended diet or take medications if a high risk of disease

were identified? (yes/no)

3. I would like to know more about my personal genome (the entire 3 0.719  0.947 110.53 <0.0001 0.894

Wilks’ & is used to test the significance of the discriminant function as a whole. The stepwise method selects the predictors that contribute most to the discrimination,
and eliminates those that are not suitable for the analysis. Wilks’ % and the F-value for the change in Wilks’ \ (F-to-remove) were evaluated. The more important the
variable (demographic data or responses to questionnaire items) in classifying the grouping variable (pros and contra groups), the higher its stepwise Wilks’ . Partial
Wilks’ & also tests which characteristics contribute significantly to the discriminant function: the smaller the partial &, the more that variable contributes to the
discriminant function. Tolerance is the measure of redundancy of particular variable in the model: the lower the tolerance, the more redundant that variable is.

persons (where the €4 allele is associated with
increased risk) [34]. In an earlier study on atti-
tudes about genetic testing for Alzheimer’s dis-
ease, most respondents (79%) were prepared to
learn whether they carried a gene for Alzheimer’s
disease, even though there are no preventive or
curative treatments available [20]. Respondents
stated that if they tested positive, they would
take several important measures: a majority
stated they would obtain advance directives,
purchase long-term healthcare insurance and
put their finances in order. These data sug-
gested that people may have strong personal
preferences for testing information. In this and
many other studies, the strongest inclination for
taking a genetic test was among those with a
family history of the disease or experience caring
for someone with the illness [11,17-18,20]. These
darta also suggested that more knowledge may
increase the demand for testing.

However, more serious damage to health than
psychological distress may ensue from genetic
testing if unnecessary medical interventions
are undertaken in response to incorrect test
results, incomplete understanding or inappro-
priate interpretation. Testing of healthy people
without assessing other risk factors (e.g., testing
for breast cancer of women without a sugges-
tive pedigree) can potentially cause serious harm
(e.g., prophylactic mastectomy). It is a general
rule that the more tests performed, the greater

the chance of finding something that appears to
be wrong and the risk of false-positive and false-
negative results is also increased [106]. Either
situation can lead to unnecessary treatment or
incorrect reassurance. Most of the genome-based
tests that are currently available are not designed
for use by people without symptoms (for review
of the reasons refer to [106]). A good example is
prostate cancer: it has recently become policy
to not offer screening for prostate cancer for
individuals without symptoms, because prostate
tumors commonly grow slowly and primarily
affect elderly men. Its diagnosis often has no
effect on life expectancy, but a positive test for
prostate cancer can lead to dangerous treatment
with medications, radiotherapy or surgery [106].

Although many studies identify a high
level of interest in testing for common health
conditions, the gap between expectations
and reality can be wide. Many genetic test
interpretations are based on very preliminary
research and often have low sensitivity, speci-
ficity and predictive value — either positive or
negative. Usually, the publicity surrounding
genetic screening tests suggests benefits (pre-
vention or mitigation of a disease) that are
overestimated and the potential harms are not
adequately conveyed. These factors result in
unrealistic expectations from genetic testing,
disappointment and sometimes unnecessary
medical interventions [27-28]. The study of

Table 3. Classification table of correct estimates with the three variables (answers

to questions 2-4 of Tass 1) for the discriminant model, predicting response to the
target question about personal genetic risk assessment.

Answers

Predicted classification for the group answered ‘yes’ to

predictive testing

| Predicted classification for the group rejected testing

|Tota| of predicted classification

Percentage of correct classification
91.4

673
87.8|
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public attitudes about testing for Alzheimer’s
disease, mentioned earlier, found that 79% of
a general population stated they would take a
hypothetical genetic test to know whether they
would eventually develop Alzheimer’s disease.
However, only 45% of respondents would take
a ‘partially predictive’ genetic test that had a
one in ten chance of being incorrect [20]. Even
with the most replicated and validated suscep-
tibility gene for any complex disease, APOE is
only predictive of eventual Alzheimer’s disease
diagnosis for APOE4 carriers who are already
cognitively impaired [35]. Experts decided that
even this test was not suitable for predicting
disease risk in normal individuals [3¢]. All of
the proposed genetic tests for complex dis-
eases have lower predictive test capabilities
for normal individuals than APOE does for
Alzheimer’s disease.

One study found that most women had a
high level of interest in being tested for breast
cancer susceptibility 28]. However, the scored
interest was for a genetic test capability that did
not yet exist (high positive predictive value fol-
lowed by effective, noninvasive and preventive
therapy). There was less interest in the less pre-
dictive tests that were actually available. The
Alzheimer’s disease and breast cancer examples
suggest that people may be motivated to take
a genetic test that will not lead to the disease
prevention they are seeking. In these situa-
tions, careful counseling is required. This is a
problem with internet-based testing that oper-
ates independently of effective consulting and
medical services.

Conclusion

In conclusion, there is a very high level of inter-
est in predisposition genetic testing in the gen-
eral public. Anxiety about future health and
the belief that behaviors can be modified in
order to pursue healthier lifestyles are the most
important reasons given by people for want-
ing to be tested. Several studies conclude that
more knowledge about diseases can increase
peoples’ desire to learn about their own genetic
predisposition to disease. People may perceive
genetic information as valuable and important
not only for health-related matters but with
respect to other major life decisions. In con-
junction with a high level of interest are highly
overestimated expectations as the outcome of
genetic testing may not lead to the desired
medical outcomes. Inflated expectations can
result in disappointment, and the genetic tests
may sometimes lead to unnecessary medical

future science group

interventions. With the low predictive abilities
of currently available genetic tests for common
diseases, proper genetic counseling before and
after testing is essential. There is also an urgent
need for prospective validation of proposed
genetic panels for disease risk assessments and
to study the effect of disclosure of genetic infor-
mation on lifestyle changes. There are recent
examples of both types of studies.

Currently, only a few genetic markers are
prospectively validated. A study design for
prospective validation of genetic markers to
predict the age of onset of Alzheimer’s disease
has been proposed recently [37]. A poly-T repeat
(rs10524523) in intron 6 of the TOMM40 gene,
identified by deep sequencing of the APOE
linkage disequilibrium region combined with
phylogenetical analysis of the sequences, is asso-
ciated with the age of onset of Alzheimer’s dis-
ease [38]. This genetic variant will be validated
in a pharmacogenetically assisted prevention
clinical trial, Opportunity for the Prevention
of Alzheimer’s disease (OPAL). Healthy indi-
viduals between 62 and 87 years of age will
be prospectively segmented into groups based
on genotype and age. The groups propose
to stratify subjects with high and low risk of
developing cognitive impairment or Alzheimer’s
disease within the next 5-7 years. Validation
of the predictive ability (positive and negative)
of a genetic panel consisting of the TOMM40
rs10524523 and APOE variants will be accom-
plished in the same clinical trial conducted to
test the efficacy of a drug for delay of onset of
Alzheimer’s disease. This study design allows
for simultaneous validation and efficacy testing
within a 5-year period. Prediction of disease risk
is more acceptable in the context of a trial of a
potentially effective medicine, even when the
performance characteristics of the risk predic-
tors will be validated during the course of the
same trial. With successful validation of the
genetic test, future drug trials can be enriched
for high-risk individuals allowing for fewer
test subjects, trials conducted within shorter
timeframes and at lower costs.

Several studies have been launched recently
to investigate the impact of genetic informa-
tion on risk perception and changes in behav-
ior (reviewed in [39]). deCODE Genetics
(Reykjavik, Iceland), in collaboration with
Duke University (NC, USA), initiated a study
involving 1000 participants to “assess the clini-
cal utility of a genetic test for Type 2 diabe-
tes risk in combination with standardized risk
assessment compared with standardized risk
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assessment alone, and to measure whether
changes in perceived risk following genetic
testing for Type 2 diabetes risk are correlated
with behavior change and increased concern
about risk for Type 2 diabetes” [102]. A sec-
ond initiative, from the Scripps Translational
Science Institute (CA, USA) and Navigenics
(CA, USA) together with Affymetrix® (CA,
USA) and Microsoft (WA, USA), aims to assess
the impact of personal genetic testing on the
behavior of up to 10,000 participants. These
individuals choose to receive an assessment of
their genetic risk for health conditions that may
be changed by lifestyle (e.g., diabetes, obesity,
heart attack and some forms of cancer). The
participants will be followed over a 20-year
period. A potential bias of this study is that
individuals are Scripps’ employees who may
disproportionately express favorable attitudes
towards genetic testing and may differ signifi-
cantly from the general population with respect
to socioeconomic and educational status [103].

Prospective studies are long term, but only
when such strategies are implemented will the
medical community generate more confidence
in the usefulness of predictive genetic diagnos-
tics. In the meantime, we rely on data that sug-
gest that any psychological harm resulting from
genetic testing is not that serious and can be
addressed by proper counseling. Each person has
a right to know about his or her genetic pecu-
liarities and the right to decide what to do with
this knowledge. Gaining experience with how
to deal with genetic information will provide
a greater opportunity for genomic medicine to
succeed in the future.

Public interest in genetic testing for common diseases
All the published studies of public attitudes reveal a high level of interest for individual genotyping.
A highly positive response to a question regarding genetic risk assessment for avoidable diseases was revealed in a Russian

urban population.

Future perspective

With time, personal genomic information will
find its appropriate place in medicine. Key genetic
markers for many diseases will be discovered, vali-
dated prospectively and introduced into risk assess-
ment models. More pharmacogenetic markers will
be introduced, affording personalized disease
treatment or prevention plans. There will always
be a big difference between how low-penetrance
polymorphisms versus high-penetrance mutations
are used in clinical practice. Although it appears
that genetic information has limited impact on
behavior, there is, and will continue to be, great
interest in personal genotyping.
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In the Russian public, women were demonstrated to be more supportive of personal genotyping and disease risk assessments than men.

Younger people and those with poor health are more likely to opt for testing; educational level and marital status have no effect.
Factors that influence people’s decisions to undergo genetic testing for disease predisposition

Anxiety about health is the primary motivator for undergoing genetic testing for common health conditions.

Wanting to know about probable future diseases, readiness to improve lifestyles and an interest in learning about personal genome

characteristics are important predictors for wanting to be tested.
Possible risks & harms of predictive genetic testing

Although there were many early presumptions about possible unfavorable outcomes of predictive genetic testing, there is evidence that

psychological harms are not as serious as feared and can be diminished with appropriate pre- and post-testing counseling.

Most of the genome-based tests currently available are not designed for use by people without disease symptoms. Testing healthy

people without assessing other risk factors can cause serious harm.

With the low predictive abilities of currently available genetic tests, proper interpretation of the data and genetic counseling

are essential.

There is a need for prospective validation of genetic panels used for risk assessments and additional efforts to measure the effects of
genetic information disclosure and how this information might contribute to lifestyle changes.
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