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INTRODUCTION

Bipolar disorder (BP) and major depressive disorder (MDD) are among the most severe,
persistent, and debilitating illnesses occurring in young people, with an estimated lifetime
prevalence of approximately 1-1.5% for BP (Kessler et al., 2005; Kato, 2007; Merikangas et
al. 2007; Braff and Freedman, 2008) and 9.2-19.6% for MDD (Kessler et al., 2005; Vicente
et al. 2006; Kao et al. 2011). Although genetic testing for psychiatric disorders has been the
goal of psychiatrists and geneticists for years (Braff and Freedman, 2008) this goal has been
difficult to attain since the impact of individual genes on risk for psychiatric illness is small,
often nonspecific and embedded in intricate causal pathways (Kendler, 2005). In contrast to
Mendelian disorders, tests for complex conditions such as MDD and BP may yield only
weak estimates of risk, as such conditions appear to be caused by a complicated interplay of
multiple genetic and environmental factors, and the associated genetic variants may be
common and confer only a small increment of increased or decreased risk (Wright and
Kroese, 2010).

Major depressive disorder and BP clearly have an important genetic component (Trippitelli
et al. 1998; Bienvenu et al., 2010), yet results from genetic testing research have been
largely confusing and contradictory (Jordan and Tsai, 2010). However, recent progress in
the identification of millions of genetic markers and in powerful detection technologies has
made it feasible to perform large-scale association analyses that have enough statistical
power to identify genes exerting a relatively minor effect on the likelihood of a particular
ailment (Bienvenu et al., 2010; Jordan and Tsai, 2010). In the current DNA-centered
mindset, genetic tests are often seen as the first step towards new therapies, and many
patient groups are lobbying for their development in the belief that such testing can be
helpful in selecting the best treatment (as may occasionally be the case) or in reassuring
anxious parents (Jordan and Tsai, 2010). Companies involved in molecular diagnostics, a
$20 billion market in the United States, strive to develop diagnostic kits and systems,
(Jordan and Tsai, 2010). Tests claiming to indicate increased genetic risks for BP and
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antidepressant response are already available commercially from companies, such as
23andMe.

Great hopes are attached to psychiatric genetics with the goal of both better treatment and
prevention and the anticipated de-stigmatizing effect of attributing mental illness to
biological causes (Smits et al., 2007; Braff and Freedman, 2008; Couzin, 2008; Laegsgaard
et al., 2009; Hoop et al., 2010; Facio et al., 2011). For carriers of variants that influence risk,
genetic testing provides the potential to improve outcomes through prevention, early
detection, tailored medication, and a better-quality basis for making reproductive decisions
(Meiser et al., 2008). Studies have found positive attitudes towards predictive genetic testing
for predisposition to psychiatric disorders among various stakeholders. These stakeholders
have included: people with an unspecified psychiatric diagnosis (Laegsgaard and Mors,
2008), individuals affected by BP (Trippitelli et al., 1998; Laegsgaard et al., 2009) or MDD
(Laegsgaard et al., 2009), people with multiple relatives affected by BP (Jones et al., 2002;
Meiser et al., 2005, 2008), psychiatrists (Jones et al., 2002; Hoop et al., 2010), psychology
students (Laegsgaard and Mors, 2008), and the general public (Wilde et al., 2010). This
interest in psychiatric genetic testing seems to remain even without available preventative
treatment options (Laegsgaard and Mors, 2008, 2009) and even if results offer only a
probabilistic rather than definitive risk (Wilde et al., 2010).

In spite of the positive attitudes toward genetic testing for mood disorders demonstrated by
these studies, key related topics have not been explored in depth. There is limited research
examining: specific reasons why individuals are interested in genetic tests for mood
disorders (Trippitelli et al., 1998; Mesier et al., 2008; Wilhelm et al., 2009), how the level of
test predictability affects interest in genetic testing for mood disorders, and the preferred
manner to receive genetic test results for mood disorders (Wilde et al., 2010; Borry et al.,
2010).

This study explored these issues with individuals with a personal and/or family history of
mood disorders as well as individuals with no personal or family history of mood disorders.
The study examined potential reasons why stakeholders might be interested in genetic
testing for risk of mood disorders, how predictive value affects level of interest in testing
and preferences for the best manner to receive test results. It also hopes to add further
insights to the ongoing debate about the potential impact of genetic attribution on the stigma
associated with mental illness (Mechanic et al., 1994; Meiser et al., 2007; Laegsgaard and
Mors, 2008; Meiser et al., 2008; Wilde et al., 2010).

METHODS
Study participants

Measure

Study participants consisted of attendees at Stanford University’s 7t annual Mood
Disorders Education Day. The Mood Disorders Education Day (MDED) is a free
educational event hosted by Stanford’s Bipolar Disorders Clinic for patients, caregivers,
educators and community members interested in learning more about mood disorders.
Surveys were distributed to MDED attendees and collected throughout the event.

The survey consisted of 14 questions designed to address MDED attendees’ opinions on a
variety of topics related to genetic testing for risk of mood disorders (see Appendix 1). The
survey included one demographic question, six questions assessing interest in genetic testing
for mood disorders, two questions addressing reasons stakeholders might be interested in
genetic testing for risk of mood disorders, and five questions evaluating stakeholders’ views
about potential clinical applications of genetic testing for mood disorders. Nine questions
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utilized the Likert scale to measure degree of agreement or disagreement with provided
statements.

The questionnaire was developed specifically for this study based on existing research on
attitudes towards psychiatric genetic research and testing (Austin et al., 2006; Wilde et al.,
2010, 2011) and input from a geneticist and a psychiatrist specializing in mood disorders
research. Several questions for the survey were contributed from an unpublished study
performed as part of Ms. Kuzmich’s graduate work (Kuzmich, 2011).

Each collected survey received a unique identifying code and responses were entered into a
spreadsheet. Responses to Likert scale questions were collapsed into three categories to
capture positive, neutral or negative answers (e.g. “agree or strongly agree”, “neither agree
nor disagree”, and “disagree or strongly disagree”). Descriptive statistics were analyzed

using the Predictive Analytics SoftWare Statistics SPSS program, version 18.0.

The Stanford University Institutional Review Board approved all aspects of this study and
all participation was anonymous.

Participant demographics

Three hundred surveys were distributed throughout the course of the Stanford 7" annual
MDED event. Approximately half (N= 147) of survey recipients completed and returned the
surveys (see Table I). There were no significant differences in responses between
respondents with a personal history of a mood disorder and respondents with only a family
history of mood disorders; thus responses of these two groups were combined. Also, because
few mental health professionals participated in the study (N= 10), this group was combined
with those who selected the category “other, ”’to create a comparison group of respondents
with no personal or family history of mood disorders. Respondents in the “otfer” category
typically identified themselves as: academics interested in the topic, mental health
advocates, or students at Stanford. The resulting two groups for comparison purposes were
1) people with a personal and/or family history of mood disorders (N= 116) and 2) people
with no personal or family history of mood disorders (N= 31).

Interest in genetic testing for risk of mood disorders(see Table II)

The large majority of respondents (97%) believed that genetics play a significant role in
causing mood disorders and 77 percent were in favor of genetic testing for mood disorders.
Fifty-six percent of respondents believed that a genetic test’s positive predictive value for a
mood disorder would be a big factor in their decision whether or not to get tested. While 76
percent of respondents were interested in genetic tests with a high predictive value, only 41
percent of respondents were interested in testing using a genetic test with a moderate
predictive value.

The majority of respondents (65%) were equally interested in genetic testing for mood
disorders and genetic testing for other somatic illnesses such as heart disease, diabetes or
cancer. However, respondents who believed mood disorders are caused “almost entirely by
genes”or “more by genes but with some effects of life experiences” were more likely to be
interested in genetic testing for mood disorders in comparison to other somatic illnesses than
respondents that believed mood disorders are caused by “both genes and life experiences-
around 50-50” or “almost entirely by life experiences” (p=0.01).
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In comparing the two groups, there were no significant differences in responses, except
regarding two variables (see Table I). People with a personal and/or family history of mood
disorders were significantly more interested in highly predictive genetic tests for risk of
mood disorders than people with no personal or family experience (p<0.001). Additionally,
people with a personal and/or family history of mood disorders were also significantly more
interested in genetic testing for risk of mood disorders compared to other physical disorders
than people with no personal or family history of mood disorders (p= 0.003).

Reasons for interest in genetic testing for risk of mood disorders

When asked to choose among a list of potential reasons participants would be interested in
taking a genetic test for risk of a mood disorder either personally or for a patient,
respondents checked off reasons from a list of 10 choices, including the options to offer a
different unlisted reason or to select “no inferest” (see Figure I). The most frequently
selected reason was: “Potential to engage in preventative measures” (73%), and the option
least chosen was: “To decide whether or not to continue a pregnancy” (6%).

Respondents also expressed optimism that genetic testing for mood disorders would lessen
the stigma surrounding these illnesses. The majority of respondents (63%) believed that
increasing genetic knowledge about mood disorders would help to de-stigmatize these
disorders.

Clinical applications of genetic testing for risk of mood disorders

Respondents believed that genetic testing for risk of mood disorders would yield significant
clinical benefits. The majority of participants believed that genetic test results indicating an
elevated risk for developing a mood disorder would make a person more willing to seek
professional help (77%) and would motivate someone to change his/her health behavior
(68%).

Thirty-one percent of respondents thought it likely that prenatal genetic test results for risk
of mood disorders would affect an individual’s decision about whether or not to continue
with a pregnancy. The majority of respondents was either unsure (44%), believed this to be
unlikely (17%) or did not provide a response (7%). A small minority of respondents (22%)
believed that making decisions about whether or not to continue with a pregnancy based on
prenatal genetic test results for mood disorders was a “good”thing. The majority of
respondents (78%) was “unsure”, believed this to be “bad”, or provided no response. The
two items regarding how likely participants thought prenatal genetic testing for mood
disorders would affect someone’s decision about whether or not to continue a pregnancy and
whether making decisions about continuing a pregnancy based on tests results was a good or
bad thing resulted in the greatest number of “unsure”responses or lack of responses
compared to any other survey item.

As for the best manner in which these genetic tests for mood disorders should be made
accessible to people, the most widely selected response was through a psychiatrist or
psychologist (57%) and the least selected option was directly to the individual with no
mediator (22%) (see Figure I1).

DISCUSSION

Most respondents believed that genetics play a significant role in causing a mood disorder,
were optimistic that developing genetic tests for mood disorders is a good thing, would be
interested in taking a genetic test for risk of mood disorders (although interest in testing
significantly decreased if the test were only moderately predictive instead of highly
predictive), and were equally interested in genetic testing for mood disorders and other
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somatic illnesses. Participants were most interested in testing if results allowed them to
engage in preventative measures and least interested in testing for help deciding whether or
not to continue a pregnancy. They were unsure whether or not prenatal genetic testing for
risk of mood disorder would affect someone’s decision about whether or not to continue a
pregnancy and if prenatal decisions based on testing would be a good or a bad thing. Most
respondents were optimistic that genetic test results for risk for mood disorders would help
de-stigmatize these disorders, make a person more willing to seek professional help and
would motivate someone to change his/her health behavior. The preferred manner to receive
test results, indicated by respondents, was through a psychiatrist or psychologist and the
least preferred method was directly to the individual with no mediator.

Interest in genetic testing for risk of mood disorders

The majority of respondents believed that genetics play a significant role in causing a mood
disorder. This finding is similar to results from a previous study that asked participants
specifically about the role of genetics in causing depression (Wilhelm et al., 2009). The
large majority of respondents was in favor of developing genetic tests for these illnesses, and
was interested in personally taking a test if the test results revealed a high predictive value.
These results are also congruent with previous studies that found high rates of interest in
genetic testing for risk of mood disorders among patients with BP (Trippitelli et al., 1998;
Laegsgaard et al., 2009), MDD (Laegsgaard et al., 2009), and mental health professionals
(Jones et al., 2002; Laegsgaard and Mors, 2008; Hoop et al., 2010). However, in a previous
study of psychiatric geneticists, we found that researchers were relatively less optimistic
about the ability of genetic tests for mood disorders to achieve even moderate levels of
clinical validity and utility (Erickson and Cho, 2011).

The expressed level of interest in genetic testing for level of risk for mood disorders dropped
significantly as positive predictive value decreased, an expected and previously
demonstrated trend (Meiser et al., 2008). This drop in interest based on lower positive
predictive value is an important finding to note. Health care providers and direct to
consumer testing companies must be sure to clearly explain how predictive and meaningful
test results are to potential users since consumers may be significantly less likely to use
current and future genetic tests for risk of mood disorder if they understand that these tests
are not highly predictive and may not be clinically meaningful.

People with a personal and/or family history were significantly more interested in highly
predictive genetic tests and genetic testing for mood disorders compared to other somatic
disorders than people without a personal or family history of mood disorders. These
differences are understandable since people with a personal experience of mood disorders
may view testing for risk of mood disorders as more relevant or helpful to them.

Reasons for interest in a genetic test for risk of mood disorders

Participants were most interested in taking a genetic test for risk of a mood disorder when
the results might permit them to: 1) engage in preventative measures, 2) help in selecting the
most effective medication and, 3) prepare for and/or learn more about the disorder. Previous
studies found similar results, with an emphasis on preventative or preparatory measures. A
study that surveyed families with multiple cases of BP indicated that the primary reasons for
interest in genetic testing for mood disorders were to: “provide a basis for tailoring
medications” or to “help people proven to have a genetic variation avoid stressors” (Meiser
et al., 2008). A recent study of attitudes toward genetic testing for depression demonstrated
that most respondents anticipated benefits of earlier treatment and the potential to prevent
the onset of depression (Wilhelm et al., 2009). Our results are consistent with previous
findings demonstrating that the main interest in genetic testing for mood disorders may be
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pre-emptive or early diagnosis so patients have the ability to engage in preventative
measures or at least to prepare for the illness more effectively.

The response selected least often as a reason of interest to test for genetic risk of mood
disorders was to decide whether or not to continue a pregnancy. Psychiatric genetic
researchers have expressed concern that there might be an increasing demand for prenatal
tests for mood disorders before valid or reliable tests have been developed (Erickson and
Cho, 2011). Given the low predictive power of psychiatric genetic tests, decisions not to
have children based on the results of such a test would be unjustified (Wilde et al., 2011). In
spite of these concerns, existing research supports this study’s findings that there is a high
level of trepidation and uncertainty about prenatal testing for mood disorders among many
potential consumers (Smith et al., 1996; Trippitelli et al., 1998; Jones et al. 2002; Meiser et
al., 2008). Studies indicate that there is significantly less interest in prenatal genetic tests for
risk of mood disorders than for other somatic illnesses (Smith et al., 1996; Laegsgaard et al.,
2009), and testing prenatally for mood disorders does not seem to be one of potential users’
primary hopes for the advancement of genetic research (Jones et al., 2002; Meiser et al.,
2008). The relatively high rate of uncertain responses regarding prenatal testing among
stakeholders underscores that this potentially controversial issue is a concern for which
stakeholders perceive a need for more and better information.

The majority of respondents believed that increasing genetic knowledge about mood
disorders would help to de-stigmatize these disorders. In contrast with less stigmatized
chronic physical conditions, individuals with psychiatric disorders are among the most
highly stigmatized groups in society (Mechanic et al., 1994; Smith et al., 1996; Meiser et al.,
2007). Existing literature presents contradicting points of view about the potential impact of
genetic attribution on the stigma associated with mood disorders. On the one hand, some
theories claim that evidence of a genetic component for mood disorders shifts responsibility
away from the self to one’s biology, thus reducing feelings of blame or guilt, and
consequently the stigma associated with these disorders. Conversely, an opposing
perspective claims that a genetic model for mood disorders may increase the perceived
seriousness of these disorders and may label people pre-symptomatically, thus increasing
stigma (Spriggs et al., 2008). Stakeholder analyses have demonstrated that both perceptions
can occur as a result of obtaining genetic information (Mesier et al., 2007; Laegsgaard and
Mors, 2008; Wilde et al., 2010; Erickson and Cho, 2011). Further studies should examine
stakeholder views about this debate in order to attain a better understanding of the
underlying principles behind both perspectives and perhaps to reach a clearer consensus.

Clinical applications of genetic testing for risk of mood disorders

In addition to decreasing stigma, the majority of survey respondents believed that genetic
test results indicating an elevated risk for developing a mood disorder would lead to
significant clinical benefits such as making a person more willing to seek professional help
and more willing to change his/her health behavior. These results are consistent with
previous stakeholder studies. Anticipated favorable behavior changes have included:
reducing life stress and drug or alcohol consumption, increasing exercise, (Wilde et al.,
2009), learning positive coping skills (Wilde et al., 2011), modifying environmental risk
factors (Senior et al., 2000), and willingness to undertake cognitive and behavioral
interventions at a pre-symptomatic stage (Wilde et al., 2009). In the event that more
clinically meaningful genetic tests for mood disorders become available, actual behavior
changes should be examined and not merely intentions to change, given that it is often
difficult to predict actions based on intentions (Lerman et al., 2002; Marteau et al., 2010).

The majority of respondents indicated a preference to receive genetic test results for risk of
mood disorders from a psychiatrist or psychologist. Although mental health professionals
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may be the preferred personnel to explain mood disorders and diagnose patients, they may
currently not be adequately trained to interpret genetic test results. Although various mental
health professionals have indicated interest in the potential for psychiatric genetic tests
(Braff and Freedman, 2008; Hoop et al., 2008; Laegsgaard and Mors, 2008; Hoop et al.,
2010), they have also expressed feeling unqualified to interpret genetic test results
accurately (Berg et al., 2008; McBride et al., 2010; Hoop et al., 2010). A recommendation
would be for psychiatrists to receive more extensive genetics training on an ongoing basis.
Alternatively, it might be better for consumers to receive genetic test results for risk of mood
disorders from a genetic counselor while simultaneously having additional access and
support available to them from a psychiatrist or psychologist.

The sample selected for this study represents both a strength and a limitation. Although the
purpose of the study was to explore opinions and beliefs of individuals with a high level of
interest and involvement in the matter of genetic testing for mood disorders this fact can also
be seen as a limitation. The nature of the sample, well informed about these illnesses and
actively seeking the latest information about these disorders by attending a university-
sponsored educational event, represent a highly motivated group of people, perhaps more
open to new types of research and diagnostic methods than others. Thus, the findings may
not be representative of the population at large. A second limitation pertains to the nature of
the instrument utilized. The study was a survey, and as is the case with all surveys, it had
certain intrinsic limitations. Participants could only answer the questions posed; they did not
have the opportunity to add to or to expand upon issues they considered important, or to
share more deeply the reasoning behind their answers. A third possible limitation is that
hypothetical interest in genetic testing is a poor predictor of actual test uptake (Lerman et al.,
2002); therefore the high numbers of participants in this study expressing intention to test
may not reflect the actual future demand for psychiatric genetic testing. The uptake of such
testing, once clinically available, could be lower than that predicted by intention to test
(Lerman et al., 2002; Wilde et al., 2010).

Conclusions

In conclusion, this study demonstrates that there is a high level of interest in genetic testing
for risk of mood disorders, especially among people with a personal and/or family history of
mood disorders. There is also significant optimism regarding societal and clinical benefits
that can result from genetic testing. However, interest in genetic testing for risk of mood
disorders is greatly affected by the predictive value of the test. Because of the significant
decline in interest when the tests were perceived as moderately instead of highly predictive,
a recommendation of this study is that providers clearly and accurately portray the
predictiveness of these tests to consumers. This is especially true since genetic tests for
mood disorders are not likely to attain even the moderate levels of predictive value
presented in our survey. Interest to participate in testing for risk of mood disorders may
(appropriately) decline if people understand how low predictive values currently are and will
likely be for some time to come (Erickson and Cho, 2011).

Lastly, given the finding that people would rather receive genetic test results from
psychiatrists or psychologists, this study recommends strengthening and increasing the area
of genetics education for mental health professionals during their professional education as
well as on a continuing education basis.
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Figurel.

Reasons for interest in a genetic test for risk of mood disorders
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Figurell.
Best method to receive genetic test results
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Demographics

N=147
Group 1 N=116
Personal history of mood disorder 29 20%
Family history of mood disorder 70 48%
Personal & family history of mood disorder | 17 12%
Group 2 N=31
Mental health care professional 10 7%
Other 21 14%
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Table Il

Comparison of survey responses: Respondents with a personal history (PH) and/or family history (FH) of
mood disorders (MD) versus respondents with no personal history or family history of mood disorders

PH &/or FH of NoPH or FH of

Survey question MD MD Total

Total per group N=116 79% N=31 21%  N=147 100%
MDs are caused by

Almost entirely by genes 4 3% 0 0 4 3%
More by genes but with some effects of life experience 52 45% 9 29% 61 41%
By both genes and life experiences 56 48% 21 68% 77 52%
Developing genetic testsfor MDsis

Good 92 9% 21 68% 113 T1%
Neither good nor bad 17 15% 8 26% 26 18%
Bad 5 4% 0 0 5 3%

Interest in testing with high certainty (90%)

Interested 95 82% 16 52% 111 76%
Neutral 7 6% 8 26% 15 10%
Not interested 13 11% 7 23% 20 14%

Interest in testing with moderate certainty (20%)

Interested 52 45% 8 26% 60 41%
Neutral 22 19% 10 2% 32 22%
Not interested 39 34% 13 42% 52 35%

Level or predictive value- factor in decision to test

Agree 66 57% 16 52% 82 56%
Neither agree nor disagree 26 22% 8 26% 34 23%
Disagree 19 16% 7 23% 26 18%
Increasing genetic knowledge will de-stigmatize MDs

Agree 72 62% 20 65% 92 63%
Neither agree nor disagree 17 15% 5 16% 22 15%
Disagree 23 20% 8 26% 29 20%
Likelihood MD genetic test will effect pregnancy

decision

Likely 37 2% 9 29% 46 31%
Neutral/Unsure 54 47% 11 35% 65 44%
Unlikely 15 13% 10 2% 25 17%
Decisions to continue pregnancy based on MD genetic

test

Good 29 25% 4 13% 33 22%
Neither good nor bad 40 34% 12 39% 52 35%
Bad 37 31% 15 48% 52 35%

MD test results- motivation to seek professional help

Agree 92 79% 21 68% 113 7%
Neither agree nor disagree 13 11% 7 23% 20 14%
Disagree 9 8% 3 10% 12 8%

J Affect Disord. Author manuscript; available in PMC 2014 February 20.



1duasnuey Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Erickson and Cho

Survey question

MD test results- motivation to change health behavior
Agree

Neither agree nor disagree

Disagree

Interest in genetic test for MDs vs. other conditions
More interested in tests for MDs

About the same

Less interested in tests for MDs

Best way to receive MD genetic test results

Directly to individual with no mediator

Through one’s primary physician

Through a genetic counselor

Through a psychiatrist or psychologist

PH &/or FH of
MD

81 70%
25 22%
7 6%

28 24%
74 64%
10 9%

18 16%
25 22%
36 31%
45 39%

No PH or FH of

MD

19
10

10
10
12

61%
32%
6%

3%
71%
26%

13%
32%
32%
39%

Total

100
35

29
96
18

22
35
46
57

68%
24%
6%

20%
65%
12%

15%
24%
31%
39%
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