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A B S T R A C T

Background: Genomic sequencing plays an increasing role in genetic research, also in psychiatry. This
raises challenges concerning the validity and type of the informed consent and the return of incidental
findings. However, no solution currently exists on the best way to obtain the informed consent and
deliver findings to research subjects.
Aims: This study aims to explore the attitudes among potential stakeholders in psychiatric genomic
research toward the consenting procedure and the delivery of incidental findings.
Methods: We developed a cross-sectional web-based survey among five groups of stakeholders. A total of
2637 stakeholders responded: 241 persons with a mental disorder, 671 relatives, 1623 blood donors, 74
psychiatrists, and 28 clinical geneticists.
Results: The stakeholders wanted active involvement as 92.7% preferred a specific consent and 85.1%
wanted to receive information through a dynamic consent procedure. The majority of stakeholders
preferred to receive genomic information related to serious or life-threatening health conditions through
direct contact (69.5%) with a health professional, i.e. face-to-face consultation or telephone consultation
(82.4%). Persons with mental disorders and relatives did not differ in their attitudes from the other
stakeholder groups.
Conclusion: The findings illustrate that the stakeholders want to be more actively involved and consider
consent as a reciprocal transaction between the involved subjects and the researchers in the project. The
results highlight the importance of collaboration between researchers and clinical geneticists as the
latter are trained, through their education and clinical experience, to return and explain genomic data to
patients, relatives, and research subjects.

© 2018 Elsevier Masson SAS. All rights reserved.
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1. Introduction

Mental disorders have considerable consequences for those
affected, for their families and for society in general. Our
knowledge of the etiology and pathology of these disorders is
very scarce. Nevertheless, our understanding of mental disorders
has increased over time. Genetic research has contributed to this
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enhanced understanding, which has developed from initially
being based on adoption and twin studies and into molecular
genetic research as genomic sequencing, including whole exome
and whole genome sequencing [1–4]. Genomic sequencing is
used in psychiatric genetic research to identify genetic variants
that contribute to development of severe mental disorders [5].
The data are usually analyzed for genetic differences between
case and control groups [6]. However, genomic sequencing
produces detailed genotype information at high resolution, which
holds the potential to facilitate individual clinical findings [7].

Using genomic sequencing in research challenges the current
approach to informed consent and the return of incidental findings
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to research subjects [7–15]. International agreements and stand-
ards of ethical conduct, such as the Declaration of Helsinki, have
mainly focused on protecting individuals from the potential
dangers of participating in research and obtaining full informed
consent from research subjects [16,17]. Informed consenting is the
process where potential research subjects are informed about the
research and potential risks of harm in order to prepare for making
a reasoned decision on participation and whether they want to
receive (individual) findings [9,18–22]. The traditional model for
informed consent in genetic testing is derived from clinical
genetics. Researchers have expressed that the traditional model
needs to be adjusted to meet the challenges raised by the new era
of genomic sequencing [6,23]. Several consent models exits. For
example the consent is categorized as ‘specific’ when provided for
an explicit research purpose, whereas a ‘dynamic’ consent entails a
specific consent with active opt-in requirements for each research
study [7,20]. However, there is still no consensus on the best way to
obtain consent for genomic research.

In general, researchers do not provide access to the findings for
research participants [24]. However, in recent years, many
concerns have been raised concerning participants’ right to receive
research findings, specifically which findings should be returned to
research participants [25–31]. Nevertheless, little attention has
been directed towards exploring the best ways of obtaining
informed consent and delivering research findings to participants.
These issues need to be considered when collecting informed
consent for research.

Returning findings from genomic research can be beneficial for
the research participants but it may also be harmful if e.g. the
research participant becomes anxious or makes irrational deci-
sions because of the received results. Therefore, it is important to
consider how to best report findings back to participants. This
challenge is especially relevant in research on mental disorders,
where the research participants must often cope with a disorder
that influences both mood and cognition. More knowledge about
the attitudes and preferences of stakeholders in psychiatric
genomic research is needed in order to identify the consenting
procedures and return strategies that consider these stakeholders’
perspective and meet their interests. Here, we report a study on the
attitudes among stakeholders in psychiatry towards consenting
procedures and preferences concerning delivery of genomic
research findings.

1.1. Aims

This study aims to explore the attitudes towards consenting
procedures and delivery of incidental findings in five different
groups of stakeholders in psychiatric genomic research: persons
with a mental disorder, relatives to persons with a mental disorder,
healthy individuals (participants in the Danish Blood Donor Study,
forward referred to as blood donors), psychiatrists, and clinical
geneticists.

2. Methods

2.1. Research design

We conducted a cross-sectional study to explore the attitudes in
five groups of stakeholders in Denmark towards the use of genomic
research.

2.2. Data collection

Data were collected in a web-based survey. The survey was a
translated and modified version of an English web-based survey
oi.org/10.1016/j.eurpsy.2018.09.005 Published online by Cambridge University Press
developed at the Welcome Trust Sanger Institute in Cambridge,
United Kingdom [29,29,32,33]. Ten explanatory video films with
subtitles and voice-over were used to illustrate the ethical
issues raised in the survey. Details of the development of the
English survey and the Danish survey have been presented
elsewhere [30,32,34]. The data collection began on 12 August
2014 and ended on 17 April 2015. It took approximately 23 min
in average to complete the survey. A number of pilot tests were
performed before the data collection started. After each pilot
test, the survey was revised in accordance with the findings in
the pilot testing.

2.3. The stakeholders

We recruited five groups of stakeholders in psychiatric genomic
research: (i) 1623 blood donors from the Danish Blood Donor Study
[35,36], who serve as potential healthy controls in genomic
research; (ii) 241 persons with a mental disorder, representing
potential cases in genomic research; (iii) 671 relatives to
individuals with a mental disorder, representing potential controls
in genomic research; (iv) 28 clinical geneticists, who analyse,
return, and explain genomic data to patients and relatives in their
clinical work, and who must validate genomic sequence findings
obtained in research; and (v) 74 psychiatrists, who diagnose and
treat people with mental disorders.

The stakeholders were recruited through links at the homepages
of the Danish Psychiatric Association, the Danish Society of Medical
Genetics, through user groups for psychiatric patients and their
relatives, and through direct emails, paper flyers at psychiatric
hospitals, and invitations posted in an ADHD Facebook group.

There were 4174 hits on the website for the survey, whereas
2637 completed the entire survey. The design of the web-based
survey did not provide details on the non-response rate. A
completion rate of 63% was achieved; estimated as the number of
completed surveys divided by the number of hits.

2.4. Statistical analysis

We used descriptive statistics to characterize the study sample.
Unadjusted associations between items and stakeholders were
estimated using χ2 tests. A binary logistic regression model was
used to estimate the association between attitudes toward
consenting procedures and stakeholder groups. Estimates were
adjusted for parenthood, gender, age, educational level, and
marital status, with 95% confidence interval (CI) and a p-value
of 0.05. The group of blood donors served as reference group, and
“don’t know” responses were omitted from the model. Blood
donors were chosen as reference group as they are potential
healthy controls in genomic research. We analyzed the data using
SAS1 software, version 9.4 [37].

2.5. Ethical considerations

All participation in the project was voluntary. The partic-
ipants received information in writing (survey introduction)
about the project. Survey responses were anonymous, and
implied consent was assumed when the stakeholders chose to
answer the questions in the survey. The project was approved by
the Danish Data Protection Agency (file no. 2007-58-015). The
Committee on Health Research Ethics in the Capital Region of
Denmark reviewed the project description and concluded that
the study did not require ethical approval (file no. H-
4_2013_FSP-051). As all data were based on anonymous
information, no other ethical clearance was required for this
type of study according to Danish law.
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3. Results

3.1. Sample characteristics

We report the distribution of sociodemographic characteristics
by stakeholder group in Table 1. A total of 2637 individuals
completed the survey. A few more females (52.7%) than males
(47.3%) completed the survey. A higher proportion of the stake-
holders were aged 41–60 years (52.4%), had a long higher
education (34.5%), was married/cohabiting (66.9%), and had no
children (53.4%). No statistically significant differences were found
between the stakeholder groups for having children.

We found that only 5.2% reported to have had a genetic test or a
genomic analysis performed. A total of 25.1% reported to be
participants in a biobank. Psychiatrists were significant less likely
to participate in a biobank than the four other stakeholder groups,
which was distributed in the following way: blood donors (27.6%),
persons with a mental disorder (12.9%), relatives (25.1%), clinical
geneticists (21.4%), and psychiatrists (9.5%). Only 10% of the
stakeholders reported that they or a member of their family have
participated in a genetic research project (Table 2).

3.2. Attitudes toward consent procedure

We explored the attitudes toward the informed consent
procedure. A large majority (92.7%) of the stakeholders wanted
the research participant to have agreed to the specific aim of a
study. In total, 85.1% preferred a dynamic consent procedure,
where research participants could state (and regularly update)
which type of information they would like to receive. However,
psychiatrists were significantly less likely than blood donors to
hold this view (OR = 0.42) (Table 3).

3.3. Attitudes toward delivery of genomic information

To gain a deeper understanding of the attitudes to genomic
information, we asked the stakeholders how they would like to
Table 1
Socioeconomic characteristics of the five stakeholder groups.

Blood donorsa

(n = 1623)
Persons with mental disordera

(n = 241)
Relativ
(n = 67

% (n) % (n) % (n) 

Sex 

Female 47.5 (769) 74.7 (180) 55.4 (3
Male 52.5 (851) 25.3 (61) 44.6 (

Age groups, years 

20-40 31.0 (503) 32.9 (79) 35.3 (2
41-61 52.7 (854) 55.0 (132) 52.0 (3
61-76 16.2 (263) 12.1 (29) 12.7 (8

Age, mean (SD) 47.2 (12.3) 46.1(12.3) 46.0 (1
Level of high educationc

None higher 1.6 (26) 5.0 (12) 1.9 (13
Short higher (<3 years) 29.0 (471) 35.0 (84) 30.5 (2
Medium higher (3–4 years) 30.9 (502) 30.0 (72) 34.6 (2
Long higher (>4 years) 34.1 (554) 24.2 (58) 29.3 (1
Other education 4.3 (70) 5.8 (14) 3.7 (25

Marital status 

Married/cohabiting 69.6 (1128) 56.7 (136) 62.2 (4
Partnership 9.9 (161) 12.5 (30) 17.3 (1
Single 20.5 (332) 30.8 (74) 20.6 (1

Children 

Yes 46.2 (749) 42.7 (103) 48.1 (3
No 53.8 (871) 57.3 (138) 51.9 (3

Note: Values that were significant at 5% are shown in bold type.
a n varies because of missing data.
b χ2.
c Children must receive 10 years of compulsory education in Denmark.
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receive information about serious/life-threatening conditions and
non-serious/not-life-threatening conditions. A total of 69.5%
reported that they would like to receive genomic information
related to serious or life-threatening conditions through direct
contact (Table 4). When we asked how the direct contact should be
delivered, 82.4% reported to prefer a face-to-face or telephone
consultation with a health professional (data not shown).

Almost half of the stakeholders (47.9%) reported that they
would like to receive genomic information related to non-serious
or non-life-threatening conditions via indirect contact. Persons
with mental disorders, relatives and psychiatrists did not differ in
their attitudes from blood donors. Clinical geneticists (21.4%) were
less interested in indirect contact than the four other stakeholder
groups. Clinical geneticists reported to prefer direct contact (53.6%)
(Table 4). When we asked how indirect contact should be
delivered, a total of 84.5% reported that they preferred it to be
provided through a secure online database (data not shown).

4. Discussion

4.1. Informed consent: a difficult necessity

The result from this study illustrate that the stakeholders
generally agreed that research participants should formally accept
the specific aim of the study with a dynamic consent procedure
that allowed permitting research subjects to change which
findings they would like to receive.

The model of dynamic consent is based on the idea that
genomic sequencing increases the possibility of producing
valuable data, which the research subject should have access to,
and that the research subject should be continuously informed
about new findings in the data and have the choice to receive such
new information [13]. Therefore, dynamic consent offers oppor-
tunities for ongoing communication between the research project
and research subject. In this particular study, the stakeholders
reported to prefer a model of informed consent that allowed the
specific research activity and allowed the interests of the
esa

1)
Clinical geneticists (n = 28) Psychia-

tristsa

(n = 74)

Totala

(n = 2637)
P-valueb

% (n) % (n) % (n)

<0.0001
72) 85.7 (24) 57.5 (42) 52.7 (1387)

299) 14.3 (4) 42.5 (31) 47.3 (1246)
0.005

36) 25.0 (7) 35.1 (26) 32.4 (851)
48) 64.3 (18) 36.5 (27) 52.4 (1379)
5) 10.7 (3) 28.4 (21) 15.2 (401)
2.4) 48.3 (10.4) 50.0 (13.2)

<0.0001
) 0.0 (0) 0.0 (0) 1.9 (51)
04) 0.0 (0) 0.0 (0) 28.8 (759)
32) 0.0 (0) 0.0 (0) 30.6 (806)
96) 100.0 (28) 100.0 (74) 34.5 (910)
) 0.0 (0) 0.0 (0) 4.1 (109)

<0.0001
17) 82.1 (23) 79.5 (58) 66.9 (1762)
16) 3.6 (1) 4.1 (3) 11.8 (311)
38) 82.1 (4) 16.4 (12) 21.3 (560)

0.23
22) 64.3 (18) 47.3 (35) 46.6 (1227)
48) 35.7 (10) 52.7 (39) 53.4 (1406)
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Table 2
Personal experience with genetic testing, genomic analysis, and genetic research.

N Blood donors Persons with mental disorder Relatives Clinical geneticists Psychiatrists Total P-valuea

Yes % (n) Yes % (n) Yes % (n) Yes % (n) Yes % (n) Yes % (n)

Have you personally had either genetic testing or genomic analysis done?
2633 4.4 (71) 6.2 (15) 6.3 (42) 10.7 (3) 9.5 (7) 5.2 (138) 0.07

Are you a research participant in a biobank?
2626 27.6 (447) 12.9 (31) 25.1 (167) 21.4 (6) 9.5 (7) 25.1 (658) <0.0001

Have you or your family ever been (or are currently) a research participant in a genetic research project?b

2635 9.6 (155) 7.5 (18) 12.1 (81) 10.7 (3) 12.2 (9) 10.1 (266) 0.04

Note: Values that were significant at 5% are shown in bold type.
a χ2 .
b Don’t know % (n): 24.8 (402); 23.7 (57); 26.7 (179); 10.7 (3); 13.5(10).

Table 3
Attitudes toward consent procedure.

N Yes % (n) OR adj (95% CI)a P-value

Prior to a whole genome study, the research participant should have agreed to the specific aim of the study?
2545

Blood donors 92.4 (1449) 1.0
Persons with mental disorder 93.6 (218) 0.93 (0.52–1.64) 0.97
Relatives 93.0 (601) 1.01 (0.70–1.45) 0.97
Clinical geneticists 100 (28) - (-)b 0.97
Psychiatrists 90.0 (63) 0.72 (0.31–1.68) 0.96
Total 92.7 (2359)

In a whole genome study, research participants could update and change what information they choose to receive. Do you find it acceptable to have such a
‘dynamic consent' process?

2406
Blood donors 84.7 (1270) 1.0
Persons with mental disorder 88.3 (188) 1.29 (0.82–2.02) 0.34
Relatives 86.0 (520) 1.06 (0.81–1.40) 0.84
Clinical geneticists 92 .3(24) 1.96 (0.45–8.46) 0.28
Psychiatrists 71.4 (45) 0.42 (0.23-0.76) 0.001
Total 85.1 (2047)

Note: Values that were significant at 5% are shown in bold type.
a Adjusted for parenthood, gender, age, educational level, and marital status.
b Does not compute due to uniform answers.

Table 4
Delivery of genomic information.

Blood donors Persons with mental disorder Relatives Clinical geneticists Psychiatrists Total P-valuea

% (n) % (n) % (n) % (n) % (n) % (n)

We assume that a research participant has given consent to receive genomic information relating to serious or life-threatening conditions. How should
this information be delivered?

0.19

Indirect contact 3.2 (52) 1.7 (4) 3.0 (20) 0 (0) 5.4 (4) 3.0 (80)
Direct contact 70.0 (1136) 65.4 (157) 70.2 (471) 75.0 (21) 63.5 (47) 69.5 (1832)
Indirect and direct contact 25.5 (414) 30.4 (73) 25.3 (170) 17.9 (5) 29.7 (22) 26.0 (684)
Don't know 1.3 (21) 2.5 (6) 1.5 (10) 7.1 (2) 1.4 (1) 1.5 (40)

We assume that a research participant has given consent to receive genomic information relating to non-serious or not-life-threatening conditions. How should
this information be delivered?

Indirect contact 48.2 (780) 47.5 (113) 48.4 (324) 21.4 (6) 49.3 (36) 47.9 (1259) 0.01
Direct contact 28.8 (466) 26.9 (64) 25.6 (171) 53.6 (15) 21.9 (16) 27.9 (732)
Indirect and direct contact 21.0 (340) 23.5 (56) 23.5 (157) 17.9 (5) 21.9 (16) 21.8 (574)
Don't know 2.0 (33) 2.1 (5) 2.5 (17) 7.1 (2) 6.9 (5) 2.4 (62)

a χ2 Note: Values that were significant at 5% are shown in bold type.
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participants to determine which information they should receive.
This could be viewed as an expression of autonomous will and
illustrates that potential research subjects do not see themselves as
passive research subjects. At the same time, it may also reflect a
perception of, what is expected of a responsible person. However,
these findings illustrate that the stakeholders want to be more
actively involved and consider consent as a reciprocal transaction
between the involved subjects and the researchers in the project.
oi.org/10.1016/j.eurpsy.2018.09.005 Published online by Cambridge University Press
We found that psychiatrists were generally more negatively
inclined towards the dynamic consent than the other stakeholder
groups. Psychiatrists might have more concerns about the
information that can be returned through dynamic consent than,
for example, persons with mental disorders tend to have.
Psychiatrists may find that genomic information received from
research does not provide any real practical advantage for the
health and treatment of their patients. The more negative attitude

https://doi.org/10.1016/j.eurpsy.2018.09.005
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among psychiatrists could also be related to their lack of skills,
experience and expertise to interpreting and explaining complex
genomic information. Psychiatrists may not have sufficient
genomic knowledge to help patients cope with the genomic
findings.

We also found that only few blood donors realized that they had,
in fact already consented to be research participants in a biobank and
in a genetic research project. The blood donors had very little
knowledge about the use of their own blood samples. All the blood
donors who participated in our survey are part of the Danish Blood
Donor Study, and they have all given a broad informed consent to
participate ina biobankfor research.However, the blooddonors have
not given a specific consent for genome sequencing [38]. A previous
study has shown that many donors do not read the offered
information and that the decision to participate in research is
usually not based on knowledge of the purpose of the genetic
research project. Rather the willingness to participate in research is a
personal interest in attaining knowledge of their own health and a
sense of duty to help others [39]. Although protecting research
subjects against harm and respecting their autonomy is important,
the findings from this study and a previous study [39] also show that
participants are not always fully aware of what exactly they have
signed up for. This raises vital questions about the validity of the
informedconsentbutalso indicatesthatthedecisiontoparticipate in
research does not specifically rest on an expectation to receive
individual genomic information. Rather, the decision seems to be
based on an intention to contribute to research that may help others
in the future.

However, if research subjects are generally unaware and not
interested in what they have consented to, how can we secure their
interest in giving a specific consent and then “dynamically” decide
which information they want to receive? Some researchers have
suggested development of a new model for informed consent
specifically for the return of incidental findings in genomic
research [6]. Additionally, some researchers are working on a
dynamic consent platform to provide recruitment of participants,
collection of informed consent, and ongoing communication
between researchers and participants [20]. With technological
advancements, it must be possible to find a way to obtain and
manage a dynamic consent. However, it is uncertain if research
subjects using for example dynamic consent platforms are more
aware of what they have signed up for and pay more attention to
the information than research subjects using a traditional platform
of providing an informed consent.

4.2. Delivery of genomic information

Our analyses illustrate that the majority of the stakeholders
prefer to receive genomic information related to serious or life-
threatening conditions through direct contact with a health
professional. Direct contact are much more costly and time-
consuming than a letter, but a direct contact ensure fewer
misinterpretations of results. A previous study of individuals
affected by mental disorder (N = 33) and unaffected family
members (N = 22) showed that the respondents preferred to
receive genetic findings (for any health condition) from genome
sequencing studies by letter, telephone, or email [26].

Our study show that the respondents expect researchers and
health professionals to collaborate as they prefer to receive
genomic information related to serious or life-threatening con-
ditions through direct contact with a health professional. The
health professionals are expected to explain the research findings
and help the respondents to cope with the findings. Most
psychiatrists do not have sufficient genomic knowledge to help
patients interpret genomic findings, and many genomic research-
ers have not previously had direct contact with research subjects.
rg/10.1016/j.eurpsy.2018.09.005 Published online by Cambridge University Press
Therefore, both psychiatrists and researchers may face challenges
in framing meaningful explanations for research subjects. This
highlights the importance of close collaboration with health
professionals such as clinical geneticists, who are trained through
their education and clinical work to return and explain genomic
data to patients and their relatives. Importantly, our results
illustrate that persons with a mental disorder, relatives and
psychiatrists do no differ in their attitudes from blood donors. They
attribute return of findings roughly the same value. Our study thus
contributes with new original knowledge regarding of stake-
holders in psychiatry.

4.3. Strengths and limitations

A key strength of this study is the relatively large number of
stakeholders who participated and provided us with thorough
information. Persons with mental disorders are a vulnerable group
who are difficult to recruit into trials [40]. However, this study
accessed and recruited the hard-to-reach group. Furthermore, it is
a strength that we included different groups of stakeholders with
strong relations to psychiatry and genetics; both with personal
experience and professional experience.

The recruitment strategies were both a strength and a
limitation. A web-based survey is known as a good method to
recruit hard-to-reach groups [41,42]. At the same time, using a
web-based survey requires the respondents to be familiar with
smartphones, tables, laptops, or computers, and this may have
excluded potential respondents without these skills or without
access to such technical equipment or to the internet such as
elderly people. But the web-based survey did not provide any
details on non-responders. Although the respondents were
recruited through a diversity of sources, all participants entered
the studies on a voluntary basis. Therefore, it is likely that the
included stakeholders are more homogeneous and more in favor of
genomic research than potential respondents who did not
participate. Still, as the survey was freely available online, it
may also have attracted more responses from people with
polarised views [43].

According to the Danish Health Data Authority, there were 36
clinical geneticists and 1125 psychiatrists in total in Denmark as of
31 December 2013 [44]. Very few psychiatrists responded whereas
almost all clinical geneticists responded to the survey. One
hypothesis explaining the non-response among psychiatrists is
the relation between outcome of interest and likelihood to
participate [45]. However, it is difficult to know why psychiatrists
was not interested in participating in the study. If the underlying
mechanism for not being interested is negative beliefs about
genomic research, this would have caused an underestimation of
the negative attitudes toward genomic research. This potential
selection bias implies that the stakeholders included in this study
are not entirely representative of the general population. It would
thus be important to validate the results by using a mixture of
methods with the expectation that qualitative interviews would
elucidate the results and perhaps include the views of stakeholders
who did not participate in the survey.

Another limitation is the hypothetical nature of the questions as
these responses may not truly reflect actual-life behavior [46].
Lastly, it is a limitation that we did not explore the respondents’
attitudes towards the use of different models of consent in
genomic research, for example broad consent, and/or presumed
consent. This issue remains to be investigated in future studies.

5. Conclusion

In this study, potential stakeholders in psychiatric genomic
research were invited to express their views on and attitudes

https://doi.org/10.1016/j.eurpsy.2018.09.005
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towards consenting procedures and delivery of incidental findings.
Our study provides new perspectives on the attitudes among
stakeholders in psychiatric genomic research. We found that the
stakeholders did not want to be seen as passive research subjects.
Rather, they preferred to be actively involved and provided with
the opportunity to give a specific informed consent and regularly
decide in a ‘dynamic’ manner which information they wanted to
receive.

An important finding is the general support for delivery of
genomic information related to serious or life-threatening
conditions through direct contact with a health professional.
This highlights the importance of close collaboration between
different groups of health professionals to ensure that genomic
research information can be returned and explained to research
subjects in a competent manner. Finally, persons with mental
disorders and relatives do not differ in their attitudes from other
members of the public. The stakeholders attribute consenting
procedures and delivery of incidental findings roughly the same
value.

Today no consensus currently exists on the best way to obtain
the informed consent and deliver genomic research findings. This
study offers valuable insight and this new knowledge may be used
in future studies and programs aiming to provide more pioneering
ways of obtaining meaningful consent and better feedback
strategies.
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