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An exploration of genetic health professionals’
experience with direct-to-consumer genetic testing

In their clinical practice

Gemma R Brett!?2, Sylvia A Metcalfe2, David ] Amor!?

and Jane L Halliday*!2

Direct-to-consumer genetic testing (DTC-GT) allows individuals to obtain genetic tests directly from companies without
necessarily involving health professionals. This study explores genetic health professionals’ opinions of health-related DTC-GT
and the reported frequency of individuals presenting to clinical genetics services after undertaking testing. Genetic counsellors
and clinical geneticists, members of the Human Genetics Society of Australasia, completed an online survey in mid 2011.

The 130 genetic counsellors (estimated response fraction=43%) and 38 clinical geneticists (estimated response fraction=46%)
had mixed opinions regarding DTC-GT, with only 7% confident in accurately interpreting and explaining DTC-GT results.
Nineteen respondents (11%) reported one or more client(s) referred to them after undertaking DTC-GT. Descriptions of 25
clients were extracted from responses, and respondents reported that all clients were concerned for the health of either
themselves or family members. Most clients presented to genetic clinics specifically as a result of their DTC-GT (96%) and
were self or GP referred (92%). Respondents perceived that their clients typically undertook DTC-GT because they wanted to
identify monogenic conditions, including carrier testing and/or know their susceptibility or predisposition for complex conditions
(88%). The majority of clients needed help interpreting DTC-GT results (80%), however in general were not questioning the
validity of their DTC-GT results (92%) nor seeking further genetic testing (84%). Currently, DTC-GT is not a major reason for
referral to clinical genetics services in Australia and New Zealand and the majority of genetic health professionals lack
confidence in being able to accurately interpret and explain DTC-GT results.
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INTRODUCTION

Many direct-to-consumer genetic tests (DTC-GT) have unknown
clinical validity and utility,' and their use to assess disease risk is
therefore controversial. In addition, the personalised genetic risk
information provided by DTC-GT may be interpreted solely by
consumers without guidance from appropriate health professionals.
For example, in a recent longitudinal cohort study to measure the
effects of DTC-GT, only 10.4% of subjects reported discussing their
results with one of the genetic counsellors provided by the testing
company.* Un-informed interpretation of genetic test results may
inappropriately heighten health-related anxiety or apathy and subse-
quently lead to poor life choices; however, this has not been proven.
There is also potential for other psychological effects on consumers
due to lack of knowledge and support. The long-term demands on
health services and impact on health behaviour as a result of DTC-GT
are yet to be established.

Various publications have identified a number of other issues with
ethical, legal and psychological implications such as a lack of
informed consent, a lack of confidentiality and the potential for
testing in minors.>~ First, informed consent may be compromised by
lack of provision of appropriate facts.” Second, confidentiality may
be breached through integration of online social networking

opportunities into the websites of DTC-GT companies which pro-
mote sharing of personal genomic information’ and, although this
may facilitate collaboration between clients and researchers, the
consequences of these potential confidentiality breaches are difficult
to predict.® Third, although most DTC-GT companies maintain that
their services are not intended to attract minors, testing in minors
continues to occur.>®

Although there is a body of literature regarding DTC-GT, observa-
tional studies are limited. Some case studies have reported DTC-GT
results with apparent clinical utility'®'? and other studies report results
with no clinical utility.>-'> The perceptions and attitudes of the general
public towards DTC-GT have also been explored. Although a strong
public interest in predictive genetic testing has been reported,!6!° this
is often accompanied by the desire for closer involvement of a medical
professional.!®!81 A number of studies have examined the knowledge
and experience of genetic health professionals?®?? and other health
professionals?®?2-24 with DTC-GT. The majority of these studies
surveyed health professionals in the USA2%2123 with one study
sampling another area, the Kanagawa Prefecture of Japan.?? Response
fractions varied, with one study reporting a fraction as low as 3.3%,2°
and another as high as 36%.2! To date, there is no published literature
regarding the experience of health professionals in Australasia.
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As there are currently no major providers of health-related DTC-GT
based in Australasia, individuals in this region who wish to undertake
DTC-GT must send their samples to international laboratories.
Although studies describing the experiences of consumers in the
USA are emerging,»? little is known about the experience of indivi-
duals in other countries. There are additional considerations for these
individuals that are not present for those residing in the USA, such as
difficulties accessing telephone counselling services provided by some
DTC-GT companies. The global uptake of DTC-GT is currently
unknown as publically available information regarding DTC-GT
purchase rates is limited.2® Therefore, it is difficult to assess the extent
to which DTC-GT is impacting clinical genetics services at an
international level. The research described here responds to a gap in
existing scientific knowledge and provides insight into the experiences
of genetic health professionals within the countries that do not
currently have local health-related DTC-GT companies.

The aims of this study were to determine the reported frequency of
individuals presenting to genetics services after undertaking DTC-GT,
to explore the opinions and experiences of genetic health professionals
regarding DTC-GT and to explore the perceived opinions and experi-
ences of clients who have undertaken DTC-GT.

METHODS

A novel online survey comprising 20 questions was made available to genetic
health professionals who are members of the Human Genetics Society of
Australasia (HGSA), the Australasian forum for the various disciplines within
the field of human genetics. Questions were drafted after reviewing the existing
literature and consensus regarding the relevance and phrasing of questions was
achieved amongst the authors after several iterations. The survey was piloted
with Master of Genetic Counselling students, followed by further modifications
by the authors. Ethics approval was obtained from the Human Research Ethics
Committee at the University of Melbourne. All survey responses were volun-
tary, confidential and anonymous. Respondents were advised that completion
of the survey would imply consent to participate.

The opening question of the survey established respondents’ professional
status and therefore their eligibility for this study (see Supplementary Informa-
tion for a text form of the online survey). Genetic health professionals in
Australasia include genetic counsellors, associate genetic counsellors (who have
attained the relevant academic qualification but not yet completed their
certification requirements), clinical geneticists and clinical genetics trainees.
The remainder of the survey explored their: (1) opinions regarding DTC-GT
use; and (2) experiences with clients who had undertaken DTC-GT.
Instructions stated that the survey was concerned with health-related DTC-
GT that could also be offered in a clinical setting (therefore, not paternity
testing, ancestry testing, nutrigenomics, etc). Only those respondents
who reported having experience with such DTC-GT in their clinical practice
answered both parts of the survey. The survey took approximately 10-15 min to
complete.

The survey was hosted on www.surveymonkey.com and invitations to
participate were distributed by email to HGSA members in mid April 2011,
with periodic reminder emails in the following months. The number of
members registered with two relevant HGSA special interest groups was used
to determine the response fraction: the Australasian Society of Genetic
Counsellors (ASGC) (n=299) and the Australasian Association of Clinical
Geneticists (AACG) (n=82).

Analysis of Part 1 data was performed using StatalC, version 11 (StataCorp
LP, College Station, TX, USA). For the initial analysis, respondents were
grouped by profession (‘genetic counsellors’ including associate genetic coun-
sellors and ‘clinical geneticists’ including clinical genetics trainees) and y tests
performed to identify any significant differences in opinion between profes-
sions. In order to examine the views of all respondents who expressed a firm
opinion regarding DTC-GT, responses from both professions were combined.
The response ‘possibly’ was then excluded and y? tests performed to identify
relationships between firm opinions. P values <0.05 were considered signifi-
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cant. Details of each client reported in Part 2 were extracted for analysis in
Microsoft Office Excel 2007 and descriptive statistics were used to summarise
client characteristics.

RESULTS

A total of 218 respondents attempted the survey, of whom 168 were
genetic health professionals and were therefore eligible to proceed
beyond the first question. An overall response fraction of 44% was
achieved, with 130 genetic counsellors (response fraction=43%) and
38 clinical geneticists (response fraction=46%) completing Part 1 of
the survey. Overall, 82 percent of respondents reported they were
currently practising in their listed profession (n=138).

Genetic health professionals’ opinions regarding DTC-GT

Many respondents selected ‘possibly’ in answer to opinion-related
questions, rather than expressing a firm opinion, as shown in Table 1.
The majority of respondents do not consider DTC-GT useful for
individuals who want anonymous testing (n=83, 54%), are driven by
curiosity (n=83, 54%) or are geographically isolated (n=93, 60%).
Note that respondents may not have answered every question and
therefore the total number of responses per question varies in both
Tables 1 and 2. Genetic counsellors were more likely than clinical
geneticists to be of the firm opinion that DTC-GT is useful both for
individuals who want anonymous testing (eg for insurance purposes)
(P=0.02) and those who are geographically isolated (P=0.04). There is
also weak evidence that genetic counsellors were more likely than
clinical geneticists to be of the firm opinion that DTC-GT is useful for
individuals who are driven by curiosity (P=0.07). No other significant
differences in opinion were observed between professions.

Only 7% of respondents were confident in accurately interpreting
and explaining DTC-GT results. Respondents who reported they
would consider undertaking DTC-GT themselves (n=14) expressed
firm opinions in other areas; they were more likely to consider
DTC-GT useful for individuals who want anonymous testing
(P<0.001), are driven by curiosity (P<0.001) or are geographically
isolated (P=0.001) and all felt confident in accurately interpreting and
explaining DTC-GT results (P<0.001). Similarly, respondents who
reported they were confident in accurately interpreting and explaining
DTC-GT results (n=11) expressed firm opinions in other areas; they
were more likely to consider DTC-GT useful for individuals who want
anonymous testing (P=0.03), are driven by curiosity (P=0.005) or are
geographically isolated (P=0.002).

DTC-GT in genetic health professionals’ clinical practice

A total of 19 respondents (11%), 15 genetic counsellors (12%) and 4
clinical geneticists (11%), reported having had one or more clients
consult with them after undertaking DTC-GT. Four of these 19
respondents (21%) who reported experience with DTC-GT in their
clinical practice would consider undertaking DTC-GT themselves (see
Table 2), compared with 9% of all respondents. There is a slight
shift to more confident opinions amongst those respondents with
DTC-GT experience, when compared with the opinions those respon-
dents with no DTC-GT experience (see Table 2). No other differences
were noted between those who had experience with DTC-GT and
those who did not.

Eighteen of the respondents who reported experience with DTC-GT
in their clinical practice went on to complete Part 2 of the survey, from
which 25 client descriptions were extracted. Tables 3 and 4 summarise
the responses from these 18 respondents. Characteristics of the clients
were examined to confirm they met the definition of DTC-GT and
ensure there were no instances of the same client being reported by


www.surveymonkey.com

DTC genetic testing in clinical genetics practice
GR Brett et al

Table 1 Genetic health professionals’ opinions regarding DTC-GT

Genetic counsellors, n=130 Clinical geneticists, n=38 Total
n (%) n (%) n (%)
Yes Possibly No Yes Possibly No Yes Possibly No

Consider DTC-GT useful for individuals who:

Want anonymous testing 13(10) 52(42) 59(48) 0(0) 7(23) 24(77) 13(8) 59(38) 83(54)

Are driven by curiosity 17(13) 45(36) 62(50) 1(3) 9(29) 21(68) 18(12) 54(35) 83(54)

Are geographically isolated 11 (9) 46 (37) 67 (54) 0(0) 5(16) 26(84) 11(7) 51(33) 93(60)

Are provided appropriate genetic counselling 66 (53) 50 (40) 8 (6) 8(26) 21 (68) 2(6) 74(48) 71(46) 10 (6)
Would consider undertaking DTC-GT themselves 11 (9) 37(30) 76(61) 3(10) 9(29) 19(61) 14(9) 46(30) 95(61)
Are confident in accurately interpreting and explaining DTC-GT results 7 (6) 63 (51) 54 (44) 4(13) 17(55) 10(32) 11(7) 80(52) 64(41)
Abbreviation: DTC-GT, direct-to-consumer genetic testing.
Table 2 Opinions of genetic health professionals with DTC-GT experience and with no DTC-GT experience

With experience (n=19) With no experience (n=149)
n (%) n (%)
Yes Possibly No Yes Possibly No

Consider DTC-GT useful for individuals who:

Want anonymous testing 3(16) 7 (37) 9 (47) 10 (7) 52 (38) 74 (54)

Are driven by curiosity 2(11) 6 (32) 11 (58) 16 (12) 48 (35) 72 (53)

Are geographically isolated 3(16) 3(16) 13 (68) 8 (6) 48 (35) 80 (59)

Are provided appropriate genetic counselling 10 (53) 7 (37) 2(1D) 64 (47) 64 (47) 8 (6)
Would consider undertaking DTC-GT themselves 4(21) 5 (26) 10 (53) 10 (7) 41 (30) 85 (63)
Are confident in accurately interpreting and explaining DTC-GT results 3(16) 11 (58) 5(26) 8 (6) 69 (51) 59 (43)

Abbreviation: DTC-GT, direct-to-consumer genetic testing.

two or more respondents. One consultation was reported to have
occurred before 2008, 6 during 2009, 12 during 2010 and 6 during the
first half of 2011.

Most clients presented to genetic clinics specifically as a result of
their DTC-GT (n=24, 96%) and either referred themselves or were
referred by a general practitioner (n=23, 92%). The one client who
was not referred specifically as a result of their DTC-GT was referred
by a general practitioner, however, no further information was
provided regarding the referral reason. Overall, 80% of clients had
also consulted with non-genetic health professionals in regards to their
DTC-GT results (n=20). In all, 48% of clients (n=12) utilised one of
two major DTC-GT companies based in the USA: 23andMe
and Counsyl. Other companies reportedly used by clients include
deCODEme, Genetic Technologies, GKnowmix, Navigenics and
Pathway Genomics. The reported amount paid by clients for their
DTC-GT varied considerably: three paid <$500, two paid $500-1000,
three paid $1500-2000 and six paid >$2000 (in USD). The limited
data obtained did not show any clear trends between the company
used, type of test and amount paid.

Table 3 lists the experiences of clients who consulted with a genetic
health professional after undertaking DTC-GT, as reported by the
genetic health professional themselves (based on tick box responses).
All clients were concerned for their own health (n=10, 40%) and/or
the health of family members (n=15, 60%), as respondents selected at
least one of these characteristics in each case (n=25, 100%). Typically,
clients wanted to identify monogenic conditions, including carrier
testing (n=9, 36%), and/or know their susceptibility or predisposition
for complex conditions (n=19, 56%), as respondents selected at least

one of these characteristics in the majority of cases (n=22, 88%). No
clients were reported to have undertaken DTC-GT for pharmaco-
genetic use.

Respondents’ experience(s) with DTC-GT in their clinical
practice are described in Table 4. Only 28% of initial counselling
sessions resulted in no further action on behalf of the client (n=7),
with the remaining cases requiring some sort of follow up. In most
cases, respondents did not report their client’s DTC-GT as ‘very useful’
in terms of clinical utility (#=20, 80%), although a large number
of respondents reported their client's DTC-GT as ‘somewhat
useful’ (n=11, 44%). There was no clear relationship between
perception of the DTC-GT process and outcome of consultation.
No respondents perceived discussing DTC-GT with their client(s)
in a clinical consultation to be beneficial or anxiety-creating for
themselves.

Genetic health professionals’ perception of client experiences

Exploratory analysis using cross tabulation of Part 2 data identified
possible associations, although the numbers were too small for any
statistical testing. Most cases where clients’ motivation for testing was
to identify monogenic conditions (1=9) were considered to be both
beneficial (n=6, 67%) and anxiety-creating (n=8, 89%) for the client.
Cases where clients’ motivation for testing was to know their suscept-
ibility or predisposition for complex conditions (n=14) were rarely
considered beneficial (n=1, 7%) and often considered anxiety-creating
(n=10, 72%) for the client. Although there was no apparent associa-
tion between client experience and satisfaction level, those clients not
satisfied with their DTC-GT (n=9) were likely to have been seeking
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Table 3 Clients’ perceived opinions and experiences with DTC-GT

Client, n=25
n (%)
Type of DTC-GT ordered
Testing of multiple SNPs or CNVs in multiple genes 10 (40)
Whole exome sequencing (next generation sequencing) 4 (16)
Whole genome sequencing (next generation sequencing) 4 (16)
Full sequencing of two or more genes 3(12)
Full sequencing of a single gene 2(8)
Testing of one or more SNPs or CNVs in a single gene 1(4)
Unknown 1(4)
Motivation for having DTC-GT (> 1 motivation per client)
To know their susceptibility/predisposition for complex conditions 14 (56)
To identify monogenic conditions, including carrier testing 9 (36)
For academic purposes (eg, interest or curiosity) 3(12)
For other non health-related applications (eg, ancestry, 1(4)
nutrigenetics, paternity testing)
For pharmacogenetic uses 0 (0)
To assess their sporting ability 0 (0)
Reasons given for seeking professional services in regard
to their DTC-GT (> 1 reason per client)
Needed help interpreting the results 20 (80)
Concerned for health of family members 15 (60)
Seeking reproductive risk information 11 (44)
Concerned for own health 10 (40)
Seeking information on specific conditions 10 (40)
Seeking further genetic testing 4 (16)
Questioning validity of DTC-GT results 2(8)
Satisfaction with chosen DTC-GT service
Very satisfied 8 (32)
Somewhat satisfied 8(32)
Not satisfied 9 (36)
Feelings of regret for having DTC-GT
No 14 (56)
Yes 5 (20)
Unknown 6 (24)

Abbreviations: CNV, copy number variation; DTC-GT, direct-to-consumer genetic testing; SNP,
single-nucleotide polymorphism.

information regarding their susceptibility or predisposition for com-
plex conditions (n=8, 89%).

DISCUSSION

This is the first reported survey of genetic health professionals in
Australia and New Zealand related to DTC-GT. The reported fre-
quency of individuals presenting to genetics services after having
undertaken DTC-GT was 11% in this study. Further action followed
the initial consultation in the majority of cases. Respondents described
all clients as concerned for the health of either themselves or family
members. They also reported that the majority of clients needed help
interpreting DTC-GT results (80%); however, in general were not
seeking further genetic testing (84%).

A third of genetic counsellors and clinical geneticists selected
‘possibly’ in answer to opinion-based questions in this survey,
indicating that they do not have firm opinions regarding DTC-GT.
The differences in opinion noted between professions may reflect their
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Table 4 Genetic health professionals’ opinions and experiences
regarding DTC-GT in their clinical practice

Client, n=25
n (%)
Perception of the DTC-GT process (> 1 answer per client)
Created anxiety for the client 19 (76)
Difficult to counsel 12 (48)
A waste of client time 9 (36)
Beneficial for the client 9 (36)
A waste of clinic time 7 (28)
Easy to manage 7 (28)
Outcome of consultation (> 1 outcome per client)
Extensive counselling/multiple consults 9 (36)
Genetic tests ordered in addition to DTC-GT 7 (28)
No further action 7 (28)
Family member(s) referred for genetic consultation/counselling 4 (16)
Client(s) referred to specialist health professional(s) 2(8)
Genetic tests ordered to confirm DTC-GT results 1(4)
Clinical utility of the DTC-GT
Very useful 2(8)
Somewhat useful 11 (44)
Not useful 9 (36)

Abbreviation: DTC-GT, direct-to-consumer genetic testing.

specific training. In Australasia, training of genetic counsellors involves
an emphasis on psychosocial aspects of genetic testing and equity of
access. We speculate that clinical geneticists may apply a more clinical
approach to genetic testing and therefore be less likely to consider
DTC-GT useful for individuals who want anonymous testing and/or
are geographically isolated. Few respondents were confident in accu-
rately interpreting and explaining DTC-GT results. This lack of
confidence may reflect the lack of experience reported by respondents.
The authors also speculate that the level of confidence might change
over time as the amount of experience increases.

The opinions of genetic counsellors reported in our study reflect
those of their counterparts in the USA’s National Society of Genetic
Counselors (NSGC) who responded to a survey in early 2008. Over
half (57%) of the responding NSGC members were uncertain whether
they would refer an individual to DTC-GT for anonymous testing and
24% would not refer for this reason.?! Similarly, 42% of ASGC
respondents were unsure whether DTC-GT was useful for individuals
who want anonymous testing, whereas another 48% reported they
considered it not useful. In the case of individuals who cannot obtain
genetic services due to geographic constraints, 60% of NSGC respon-
dents were uncertain whether they would refer individuals to DTC-GT
and 10% would not refer for this reason.?! ASGC respondents were
more decisive in this case with 54% considering DTC-GT not useful
for individuals who are geographically isolated and only 37% not
reporting a firm opinion on this point. More than half of the
respondents from both the NSGC (56%)?! and ASGC (53%) agreed
that DTC-GT is an acceptable method of obtaining genetic testing
when genetic counselling is provided.

Although the methodologies and contexts are different, data from
previous studies indicate that the proportion of genetic health
professionals with DTC-GT experience in their clinical practice may
be increasing over time. Six percent of clinical geneticists in the
Kanagawa Prefecture of Japan who responded to a survey in late
2007 reported having had a patient seek consultation in regards to



DTC-GT.22 Overall, 14% of NSGC respondents to the aforementioned
survey in 2008 reported they had received requests for DTC-GT
interpretation or discussion.?! In early 2009, another survey of health
professionals in the USA, of which 91% were genetic counsellors and
the remaining 9% included medical geneticists, found that 16.5% had
consulted with clients who had undertaken DTC-GT.2° We have found
the cumulative total in Australia and New Zealand in mid 2011 to be
11%, and responses indicate an increasing trend over time within
these countries.

Respondents reported that most consumers (92%) presenting to
genetics clinics were not questioning the validity of their DTC-GT
results. One interpretation is that the disclaimers made by DTC-GT
companies, that their services should not be used for medical decision
making, are not read or comprehended by consumers before they
provide their consent. The low frequencies of consumers questioning
the validity of their DTC-GT also contrasts with the significant
concern in the scientific literature regarding the clinical validity of
DTC-GT.?”*® However, consumers may face difficulties in obtaining
and/or comprehending peer-reviewed literature. Once again, this may
reflect the level of informed consent, or lack thereof, being provided
by consumers. Respondents reported that most consumers (84%)
were not seeking further genetic testing, a finding in concordance with
a study in the USA that reported 9% of clients had further genetic
testing ordered as a result of their consultation.?°

Questions remain with regard to consumers who may not present
to genetics clinics for interpretation of DTC-GT results. Do these
consumers question the clinical utility of results, and what is the
physical/psychological impact on them? It is possible that some
association exists between DTC-GT-induced anxiety and presentation
to clinical genetics services, such that individuals who do not seek the
assistance of genetic health professionals have no long-term negative
psychological effects. In our study, over half of the clients did not show
apparent feelings of regret for having DTC-GT (56%) and were
somewhat or very satisfied with their chosen DTC-GT service
(64%). However, the long-term impact of DTC-GT on consumers,
both physically and psychologically, is not yet well understood.

The ability to accurately calculate the response fraction is a limita-
tion of this study. Further questions remain with regard to those
genetic health professionals who did not respond to the survey. Have
they consulted with clients in regard to DTC-GT? If so, what was their
experience? Our response fraction (44%) is comparable to those
reported by similar studies in Japan and the USA.20-22 Figures
provided by the ASGC and AACG were used to calculate response
fractions for our study. The AACG provided current figures for the
number of qualified clinical geneticists and trainees in Australia and
New Zealand. However, the ASGC provided the total number of
registered members, including individuals with a special interest in
genetic counselling who may not be qualified in the profession. Hence,
the response fraction for genetic counsellors, and therefore the overall
response fraction, may in fact be higher than reported.

A further limitation of this study is the possibility of non-response
bias, despite the relatively high response fraction. This may be
compounded by any bias resulting from the 18% of respondents
who are not currently practising, as it is not known if these individuals
were practising during the time period relevant to this study. Explora-
tion of opinions regarding DTC-GT was limited by the large number
of ‘possibly’ responses and inability to specify responses with regard to
the type of test. A more extensive survey, with a five point Likert scale
for responses and specification of opinion per test type, may gain
further information. Additionally, respondents’ retrospective client
descriptions may not be a true reflection of clients’ opinions and
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experiences. Finally, the wide variety of genetic tests marketed direct-
to-consumer complicates efforts to define health-related DTC-GT,
posing a potential limitation to this study. The 25 client descriptions
extracted from Part 2 responses were therefore carefully reviewed to
avoid inclusion of clients who had not undertaken relevant DTC-GT
and eliminate the effect of this limitation on final data.

Future considerations include the long-term impact of DTC-GT on
consumers, both physically and psychologically. To address these
questions, it would be necessary to identify consumers who have
undertaken DTC-GT in order for them to participate in a research
study. This could provide the opportunity to identify the uptake of
DTC-GT within the general population and arrange a prospective
study assessing the long-term behavioural and psychological responses
to undergoing DTC-GT. However, identifying these consumers may
be difficult. One possible method would be to approach health
professionals who could recruit appropriate clients during consulta-
tions. Another method would be to recruit consumers through local
social networking sites. The low incidence reported here suggests this
method might produce a low yield of participants over time, and
therefore it may be more efficient to approach DTC-GT companies as
a source of participant recruitment.

Identification of the present role that genetic health professionals
have in DTC-GT may guide preparation of appropriate guidelines and
therefore better management of future cases. Further studies could also
focus on the uptake of DTC-GT within the general population and
examine consumers’ long-term behavioural and psychological response
to undergoing DTC-GT. Information from the exploratory analysis of
experiences and outcomes is considered hypothesis generating and
could therefore form the basis of larger studies. In conclusion, DTC-
GT does not currently represent a significant cause for referral to
genetics services in Australia and New Zealand and the majority of
genetic health professionals in these countries lack confidence in being
able to accurately interpret and explain DTC-GT results.
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