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Public interest in predictive genetic testing, including
direct-to-consumer testing, for susceptibility to major
depression: preliminary findings

Alex Wilde*!3, Bettina Meiser?, Philip B Mitchell">® and Peter R Schofield*>°

The past decade has seen rapid advances in the identification of associations between candidate genes and a range of common
multifactorial disorders. This paper evaluates public attitudes towards the complexity of genetic risk prediction in psychiatry
involving susceptibility genes, uncertain penetrance and gene-environment interactions on which successful molecular-based
mental health interventions will depend. A qualitative approach was taken to enable the exploration of the views of the public.
Four structured focus groups were conducted with a total of 36 participants. The majority of participants indicated interest in
having a genetic test for susceptibility to major depression, if it was available. Having a family history of mental iliness was
cited as a major reason. After discussion of perceived positive and negative implications of predictive genetic testing, nine of
24 participants initially interested in having such a test changed their mind. Fear of genetic discrimination and privacy issues
predominantly influenced change of attitude. All participants still interested in having a predictive genetic test for risk for
depression reported they would only do so through trusted medical professionals. Participants were unanimously against
direct-to-consumer genetic testing marketed through the Internet, although some would consider it if there was suitable
protection against discrimination. The study highlights the importance of general practitioner and public education about
psychiatric genetics, and the availability of appropriate treatment and support services prior to implementation of future

predictive genetic testing services.
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INTRODUCTION

The identification of candidate genes thought to confer susceptibility
to psychiatric illness, manifesting on exposure to stressful life events,
presents an opportunity to predict high-risk groups and reduce the
burden of psychiatric disease through intervention strategies at a pre-
symptomatic stage. Risk prediction and preventative interventions,
based on first episode psychosis, are already in place for youth at high
risk for schizophrenia and other psychotic disorders. Studies show that
early interventions in this group, such as pharmacotherapy and
psychotherapy, may delay or even prevent progression to a diagnosable
psychotic disorder such as schizophrenia. Predictive genetic testing for
markers of mental illness has thus far not been studied in prospective
early intervention studies.! Effective interventions that use genetic and
environmental risk information will depend on public understanding
of the complexity of interactions between susceptibility genes of
uncertain penetrance and environmental risk factors. The recent
proliferation of commercial start-up genetic testing companies
marketing predictive genetic tests directly to the public has raised
concerns about predictive validity and potential health impact of such
tests.”> Consumers may be at risk of selecting inappropriate tests,
misinterpreting results and making harmful health decisions.? Private

biotechnology laboratories, based predominantly in USA, UK and
Iceland, are currently marketing more than 50 predictive genetic tests
direct-to-consumer (DTC) through the Internet. Some of these tests
are available for use in clinical practice, but for some, including the
susceptibility tests for psychiatric disorders, there are few published
data thus far to support clinical validity.*

A gene—disease susceptibility association that has been replicated by
a large number of studies is an interaction between a functional
polymorphism in the promoter region (5-HTTLPR) of the serotonin
transporter gene (SCL6A4) and exposure to stressful life events in
increasing the likelihood of a major depression in non-clinical
populations of adults,”® adolescents’ and children.!® The evidence
suggests that individuals homozygous for the short allele (s/s) of the
serotonin transporter gene-linked polymorphic region may be at an
increased risk for depression on exposure to multiple stressful life
events.>"1? Since the completion of this study, a recent meta-analysis
has found no evidence for a 5-HTTLPR by environment interaction
in association with an increased risk of depression,11 however,
5-HTTLPR genotyping remains a good hypothetical example by
which to evaluate attitudes to predictive genetic testing for a risk for
a common complex disorder.
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Psychosocial issues associated with predictive genetic testing for
susceptibility to major depression are likely to be more complex than
for Mendelian monogenic disorders because test results are not
definitive. There will be implications for public policy and ethics
with an impact on stigma'?~!> and concerns about potential misuse of
genetic risk information, for example, through employment and
insurance discrimination.®

Government genetics advisory bodies around the world have
commenced expert consultations and public meetings to determine
how predictive genetic testing should be regulated,>!”"!® however,
there is a dearth of scientific research to inform national and
international policy.

Previous international scientific research in this area is predomi-
nantly limited to preliminary and/or qualitative studies on attitudes
towards genetic risk information and genetic testing among members
of families who have multiple relatives affected by bipolar disorder or
schizophrenia.'>!'*22 These studies have generally found positive
attitudes towards predictive genetic testing, and a recent quantitative
study involving families with a high density of bipolar disorder
showed that interest in testing increased with the certainty indicated
by the test.”3 As no research to date has evaluated attitudes among the
general population towards predictive genetic testing for depression
risk and beliefs about the psychosocial implications, this study aimed
to qualitatively assess public understanding of, and attitudes towards,
risk prediction involving susceptibility genes for depression based on
5-HTTLPR genotyping.

MATERIALS AND METHODS

The results reported here were undertaken as part of a broader qualitative
study, which also explored attitudes towards preventative mental health
interventions based on genetic risk,2* as well as the perceived impact of media
portrayal of genetics and mental illness. These findings will be reported
separately.

As this is a relatively unexplored area of enquiry, a qualitative methodology
was used. There has been an upsurge in interest in studies that examine
attitudes, beliefs and experiences of people in connection to health care issues,
and qualitative methodology has been increasingly recognised by evidence-
based clinical researchers.?

Participants

A market research company was engaged to randomly recruit 10 participants
each to four or more focus groups from their database of 10000 members of
the public unselected for disease risk, ensuring an even mix of gender, age and
socio-demographic backgrounds. Eligibility criteria included being 18 years or
older, fluent in English, residing in the Sydney metropolitan area and should
not have participated in any research in the previous six months. Ethical
approval for the study was provided by the relevant Institutional Review
Board (Human Research Ethics Committee, University of New South Wales,
Australia).

Focus group interviews

Participants were naive to the focus group topic. They completed a short
questionnaire that included items about age, sex, language spoken at home,
occupation and highest education level completed. Participants were asked to
introduce themselves and indicate whether they had prior knowledge or
experience of the subject of mental illness. They were not required to disclose
personal or family history of mental illness.

The focus groups were formed in accordance with widely accepted standards
of focus group methodology.?® They were facilitated by the first author (a
research scientist and medical journalist) and observed by the second author (a
research psychologist). Focus groups were recorded on digital video and the
observer took written notes of the main themes discussed.
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An interview guide was developed on the basis of a review of the relevant
literature with input from all authors exploring the following topics: (i) interest
in predictive genetic testing (genotyping for the 5-HTT promoter polymorph-
ism) to determine susceptibility to major depression and (ii) attitudes towards
potential for social stigma, discrimination and issues of DNA privacy.

Genotyping for the 5-HTT promoter polymorphism was framed to parti-
cipants as a ‘genetic test to determine whether an individual has an increased
risk for developing depression in the event of experiencing significant adversity’.
A test result showing the s/s (higher risk) genotype of the 5-HTT promoter
polymorphism was framed to participants as a genetic result indicating an
‘increased risk for depression’.

Analysis

The conceptual approaches of Patton,?” and Miles and Huberman?®® were used
as guides for the analysis. A detailed coding scheme was developed and
transcripts were coded by the first author. Ten percent of the transcripts were
recoded by the second author, to identify any discrepancies in the interpretation
of codes and refine the coding scheme. Discrepancies were discussed between
coders to provide opportunities for developing further coding and consensus.?>

Coded transcripts were subsequently analysed for emergent themes with the
assistance of the software package QSR N6 (Qualitative Solutions and Research,
Doncaster, Victoria, Australia), which facilitated comparisons between affected
and unaffected participants as well as other aspects of the analysis.?®

Corresponding to the qualitative nature of the data, focus group discussions
were designed to identify the range of beliefs rather than extent to which
participants held particular beliefs. However, to provide an indication of the
extent of interest in predictive genetic testing for susceptibility to depression,
every participant was asked whether they would undergo genotyping for the
5-HTT promoter polymorphism if it was available, and why, before and after
discussion of perceived positive and negative psychosocial implications.

As the aim of the study was to evaluate attitudes towards predictive genetic
testing among individuals for whom such testing would carry greater heredi-
tary implications compared with those without a personal or family history,
participant quotations were coded according to lived experience (personal and
familial implications) of mental illness: eg [A] (affected): reported personal or
family history of major depression, bipolar disorder or schizophrenia; or [U]
(unaffected): no reported personal or family history of major depression,
bipolar disorder or schizophrenia. Interest in genetic testing was also coded:
[YY], interested in having a genetic test for susceptibility to major depression
both before and after considering implications; [YN], initially interested in
having the genetic test but not after considering implications; [NN], not
interested in having the genetic test both before and after considering implica-
tions. Although an NY code was a theoretical possibility, it was not used
because no participants fell into this category.

28

RESULTS

Participation and demographics

Thirty-six people (18 female, 18 male) participated in four focus
groups (8-10 people per group) held at four locations across Sydney.
Recruitment was discontinued after informational redundancy was
achieved in the fourth focus group, in accordance with standard
qualitative methodology.?® During focus group discussions, 14 parti-
cipants spontaneously revealed a personal or family history of major
depression, bipolar disorder or schizophrenia. Demographic charac-
teristics of affected and unaffected participants are shown in Table 1.
The mean age was 41 (range 2065 years).

Interest in predictive genetic testing for 5-HTTLPR genotype

At the beginning of the discussion, the majority of participants (10
affected, 14 unaffected) indicated an interest in undergoing a genetic
test for susceptibility to major depression, if the test was available.
Unaffected participants who said they would be interested in having
predictive testing were more hesitant and tended to attach conditions.
Table 2 shows interest in undergoing 5-HTTLPR genotyping before
and after discussion of perceived positive and negative implications,



Table 1 Demographic characteristics of the sample

Affected (A)? Unaffected (U)® Total sample®
Variable (N=14) (N=22) (N=36)
N N N

Sex

Male 5 13 18

Female 9 9 18
Age (yearsf

18-29 2 5 7

30-39 6 6 12

40-49 1 3 4

50-59 4 2 6

60-69 1 5 6
Highest education level completed®

Tertiary 9 9 18

High school 5 12 17

2Self-reported personal or family history of major depression, bipolar disorder or schizophrenia.
PNo reported personal or family history of major depression, bipolar disorder or schizophrenia.
“Missing value — participant declined questions related to age and education.

Table 2 Interest in predictive genetic testing for 5-HTTLPR genotype

Interest Participants
Unaffected Total
Affected (unsure)? (unsure)?
Initially interested 10 14 (2) 24 (2)
No longer interested after discussion 4 5 9
Still interested after discussion 6 7 (4) 13 (4)

2Participants who were unsure of whether they would undergo such a test.

and reading several media articles about various aspects of genes
and mental illness. Participants who were initially interested in having
5-HTTLPR genotyping but who changed their mind after the discus-
sion, citied fear of genetic discrimination and loss of privacy as major
reasons. No participants changed their mind in the opposite direction.

Perceived benefits of predictive testing for 5-HTTLPR genotype
Benefits for families. Both affected and unaffected participants
thought predictive testing for susceptibility to depression would be
of greater benefit to those with a family history of the disorder.

‘T couldn’t imagine having the test unless there was somebody in the
family with mental illness’ [A/YY].

Scope for early intervention. Both affected and unaffected participants
thought 5-HTTLPR genotyping would help them be ready to seek
early help. One remarked: ‘...forewarned is forearmed, which he
believed would enable him to °...deal with it should it arise’ [U/YY].

Another said:

‘...I've seen my mum live through it, I think it’s so much better to
know straight out, start as soon as you can with whatever help you can
get’ [A/YY].

One participant suggested 5-HTTLPR genotyping could be a useful
part of a general health check-up [A/YY]. One participant said
knowledge of one’s genetic risk could help people put techniques in
place that might minimise or prevent the development or severity of
depression. [A/YN].
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Reduce social stigma. Several affected participants thought evidence
of a genetic component would help validate depression and other
mental illnesses as physical illnesses, which might decrease social
stigma. One suggested this would lead to improved government
funding for mental health research. Another disagreed with predictive
genetic testing for susceptibility to depression because ‘the test is not
definitive) and ‘no prevention is available’

Conditions attached to interest in predictive genetic testing. Conditions
set by unaffected participants interested in having 5-HTTLPR genotyping
included: ‘if it ran in the family;’ [U/NN], ‘if I needed it, [U/YY], ‘if the
doctor referred me; [U/YY]. One participant saw little point in having a
predictive genetic test without availability of related interventions:

“You'd just wait for the signs of symptoms to come. Nothing is going
to change; you don’t start taking something just because there’s a
possibility you might [develop depression]. [U/NN].

Perceived disadvantages of predictive genetic testing for 5-HTTLPR
genotype

Fear of loss of privacy. ~ Although most participants said they trusted a
genetic test result would remain private and confidential if obtained
through the public health system, some participants were worried that
privacy could not be guaranteed. One participant cited this as the
reason why she would not undergo 5-HTTLPR genotyping:

¢...1f [the test result] fell into the wrong hands or ...you know we just
live in such a fish bowl these days and no, couldn’t bear the thought of
it. [U/NN].

Risk of discrimination. Many participants were concerned that
undergoing 5-HTTLPR genotyping could lead to discrimination by
insurance companies and employers; which influenced several unaf-
fected participants against undergoing a predictive test, and caused
another to change her mind:

‘T know that if T had a test well it probably would come back positive.
And if found that out and I couldn’t get insurance well then I'd say no
to a test) [A/YN].

Risk of fatalistic thinking. Both affected and unaffected participants
thought they might develop fatalistic thinking if they were found to
have the 5-HTTLPR s/s variant:

‘...once you find out...that you are in this predisposition it might
send you over the mark ...you’d be worrying the whole time — that’s
going to cause it. [A/YN].

One participant viewed having the s/s variant as definitive with
negative consequences:
‘T mean you might be okay and then it comes back that youre
depressed or you've got bipolar [disorder] and then you go and neck
yourself. [U/YN].

One participant disagreed with the fatalistic view, and emphasised
the importance of awareness:
Td be worried if I wasn’t aware...if it’s 80% risk or something like
that at least I know, I'm aware that this could happen. 'm not going to
treat it as if it is happening’ [A/YY].

Increase social stigma. ~ Several affected and unaffected participants anti-
cipated that predictive testing for predisposition to depression would
not reduce social stigma attached to the disorder but could increase it:

‘Whilst I see that [predictive genetic testing] might be valuable to
helping a person... I think social implications, social stigma is the
major problem. [A/YY].
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Attitudes towards DTC predictive genetic testing marketed through
the Internet

Participants were told that DTC predictive genetic testing thought to
determine predisposition to depression in consort with environmental risk
factors involved registering online and sending a saliva sample or cheek
swab to an overseas genetic testing laboratory in a DNA test kit provided.
All 26 participants who responded to this issue were unanimously against
accessing DTC predictive genetic testing from biotechnology companies.
Objections included concern about credibility of DTC genetic testing
services, especially if obtained through the Internet, worries with regard to
the security of DNA sample and privacy of genetic risk information, and
lack of confidence in non face-to-face genetic counselling.

DISCUSSION

Interest in predictive genetic testing for 5-HTTLPR genotype

This study found positive attitudes towards predictive genetic testing
associated with susceptibility to major depression if it were to become
available, which supports previous findings for bipolar disorder or
schizophrenia.!21322:2329 The results suggest having a personal or
family experience of depression, bipolar disorder or schizophrenia
may be a strong predictor of uptake of predictive genetic testing for
mental disorders. As the National estimated lifetime risk for mental
illness is estimated to be 20-25%, it is expected that a proportion of a
population sample would report personal or family experience of
depression or other mental disorders.

Perceived discrimination by insurers or employers and perceived
risks to security of genetic information seemed to moderate interest in
predictive genetic testing among both affected (having a personal or
family history of a mental disorder) and unaffected individuals.
Similar concerns were described in a study of attitudes towards
predictive genetic testing for susceptibility to schizophrenia.??

The majority of participants who were interested in having the
hypothetical test said they would still have it despite the result offering
a probabilistic rather than a definitive risk. These findings support a
previous study on families with a high density of bipolar disorder,
which revealed a comparably higher degree of perceived disadvantages
of a probabilistic risk versus certainty of risk.!> It could be that
members of families with a high frequency of bipolar disorder perceive
uncertain risk to exert a greater burden than do affected or unaffected
members of the public.

The majority of unaffected participants who were interested in
having a hypothetical predictive test for susceptibility to depression
tended to cite conditions under which they would have the test,
whereas affected participants did not. This suggests having a personal
or family experience of a mental illness may engender a greater
amenability towards 5-HTTLPR genotyping. These attitudes may be
influenced by naivety about low predictive power of such tests and low
risk rates for close family members. Potential differences in attitude
and approach to hypothetical predictive genetic testing between
affected and unaffected individuals should be considered when plan-
ning molecular-based mental health interventions and public educa-
tion about predictive testing for susceptibility to a psychiatric disorder.
Further studies are required to find out whether these trends are borne
out in larger non-clinical samples.

Interest in direct-to-consumer predictive genetic testing

To our knowledge no previous studies have evaluated public interest
in the emerging area of DTC predictive genetic testing. Although
unanimous opposition to DTC predictive genetic testing for depres-
sion risk alleles in the present study suggested low potential uptake of
commercial genetic testing, minor interest was restored if protection
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against discrimination and DNA misuse could be guaranteed. Austin
et al”® anticipated that the availability of DTC testing for psychotic
disorders would justify making psychiatric genetic counseling routi-
nely available. Participants’ trust in the public health system as a
potential provider of predictive genetic testing and counseling seen in
this study suggests, as publicity for DTC genetic testing increases, there
could be an unreasonable demand on general practitioners to interpret
the results of genetic tests they have not ordered and are not trained to
interpret. A large quantitative population study will be necessary to
assess attitudes towards DTC genetic testing in a representative
population and potential demand for genetic counseling.

Perceived impact of predictive genetic testing on stigma

Theories exist that a biological component for a mental illness shifts
responsibility away from self to one’s biology, thus reducing the blame
and consequently the stigma associated with these disorders.!330:31
Conversely empirical evidence suggests a genetic model for mental illness
may increase the perceived seriousness of these disorders and increase
stigma.!>3%31 These findings are further supported by a study that found
endorsement of genetic explanations decreased the likelihood of social
acceptance of people with schizophrenia and major depression.>?

This study supports the evidence that knowledge of genetic suscept-
ibility could carry potential for both health promotion and harm
through genetic validation versus genetic discrimination, respectively.
Further evaluation of public views with regard to the effect of
predictive genetic testing for psychiatric disorders on the stigma is
now required in a larger population. This is especially pertinent
considering the current availability of DTC predictive genetic testing
for allelic associations with various psychiatric disorders.

Voluntary reporting of a personal or family history of mental illness
could be a limitation of the study as this may have resulted in the
affected group only represented by those willing to disclose such
information. Intention to have a genetic test shown in this study may
not be a true indication of uptake of a predictive genetic test for a
multifactorial disorder because uptake has been shown to be lower
than intention to test.??

CONCLUSIONS

High interest in hypothetical predictive genetic testing for depression
risk alleles, especially among individuals with a personal or family
history of mental illness, suggests there would be a future demand for
psychiatric genetic testing, potentially moderated by perceived dis-
crimination and privacy issues. These findings highlight the need for
legislation to minimise the risk of potential genetic discrimination
resulting from predictive genetic testing in psychiatry. Given the
relatively low risk rates for close family members for developing
psychiatric disorders with incomplete penetrance compared with
Mendelian inherited traits, risks should be kept in perspective when
informing the public and designing mental health interventions. The
role of environmental risk factors as well as heritability should be
emphasized. These qualitative findings now require replication using a
survey design in large representative non-clinical general population
samples before recommendations about mental health interventions
based on genetic risk can be made on a broader scale.
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