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Abstract

Background Over the last decade, there has been considerable development in precision psychiatry, especially

in the development of novel prediction tools that can be used for early prediction of the risk of developing a severe
mental disorder such as schizophrenia, depression, bipolar disorder. Although the clinical efficiency of those tools

is still unclear it is crucial to consider the future ethical and social consequences of their clinical use before they are
used in clinical practice. The literature on this issue is rapidly growing and represents input from scholars from dif-
ferent fields—psychiatrists, bioethicists etc. However, to our knowledge, nobody has produced a review addressing
these issues. Therefore, the present study aims to bridge the gap.

Methods We conducted a scoping review, allowing integration of both empirical and non-empirical studies. The
research question addressed is: what are the ethical and social issues raised by the potential use of predictive tools
for the risk of developing of severe mental disorder identified in the existing empirical and theoretical literature?
After developing the search terms, we conducted a search in three electronic databases: Scopus, Web of Science
and PubMed. For the included articles bibliometric analysis and inductive thematic coding was performed. To
ensure the transparency and rigour of this scoping review we followed he Preferred Reporting Items for Systematic
Reviews and Meta-Analyses Extension for Scoping Reviews (PRISMA-ScR). A qualitative inductive thematic analysis
of the included articles was performed using Atlas.ti.

Results After screening, evaluation for eligibility and citation tracing 129 publications were included in the scoping
review. The articles represent a wide range of fields of research—clinical psychology, general medicine, neuroscience,
genetics, clinical genetics, psychiatry and mental health, philosophy, ethics, etc. The majority of the articles (83) are
theoretical studies, 35 papers report results of empirical research and 11 are review papers. Qualitative thematic analy-
sis of the included articles revealed four main themes: 1) Potential benefits and harms; 2) Rights and responsibilities; 3)
Counselling, education and communication; 4) Ethical issues in different applications.

Conclusions The articles included in the review cover a wide variety of concerns that might be raised when imple-
menting predictive tools for the risk of developing of severe mental disorder. However, some important gaps

in the literature are indicated. First, there are issues that should deserve more attention than they have received thus
far (clinical utility, extensive or mandatory use). In several cases there is no empirical knowledge that determines
whether particular concerns are justified (stigmatisation, use of machine learning algorithms).
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Background

A family history is a key risk factor for many men-
tal illnesses [1]. Severe mental illness usually refers to
psychiatric or psychological problems that are so debil-
itating that they severely impair the ability to engage
in functional and occupational activities. Examples
include major depressive disorder, bipolar disorder,
schizophrenia, and severe forms of anxiety disorders.
Studies indicate that children born to parents with
severe mental illness, such as schizophrenia, bipolar
disorder or major depression, are at increased risk of
developing mental health problems and one-third of
this group may experience the onset of severe mental
illness during early adulthood [2, 1]. For example, off-
springs of parents with depression have a 40% chance
of developing a depression [3].

Parents with mental illness are often concerned that
their disorder may impact the wellbeing of their children,
e.g. due to genetic risk or possible parenting difficulties
[4]. To counteract the increased risk, preventive interven-
tions and resilience strengthening, e.g., social support,
positive parenting style or psychological counselling can
be effective. However, healthcare professionals seldomly
discuss their patient’s worries and the role of parenting
style [5, 6].

In recent years, there has been considerable progress
in developing personalised prediction models in psychia-
try to predict the onset of mental disorders and the effi-
ciency of interventions for resilience strengthening [7].
Some authors claim that “The clinical use of personalised
prediction models in psychiatry is becoming increasingly
feasible” [8].

However, we are not there yet and there is still a lot
of work to be done. Rosen et al. in their comprehensive
external validation study of 22 prediction models notice
that different approaches have been undertaken recently
to predict the onset of psychosis in individuals at clini-
cal high risk. The predictors in these studies ranged from
demographic and clinical data to electroencephalogram
or neuroimaging features with accuracies ranging from
chance (around 50%) to as high as over 90% [9]. Over-
all, the consensus seems that personalised prediction of
future transition in the clinical or familial high risk state,
is feasible, but authors warn that the development of an
ethical framework is necessary [9]. Sanfelici et al. in the
systematic review on diagnostic and prognostic models
for patients with psychosis risk syndromes conclude that
“across prognostic models, sensitivity reached 67% and
specificity reached 78%” [10]. Hafeman et al. in a study
on using bipolar polygenic risk score for person-level
prediction conclude that that polygenic risk scores for
bipolar disorder may improve person-level risk predic-
tion, nevertheless they also emphasize that before clinical
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applications of these models external validation and
addressing of ethical implications is needed [11].

The EU funded FAMILY project is one of the first
major efforts to address these problems by establishing
a multidisciplinary consortium aiming at improving the
life of persons affected by severe mental illness and their
families [12]. One of its aims is to develop a prediction
model to inform how the joint contributions of relevant
(genetic, neuroimaging, behavioural, environmental,
clinical) factors from father, mother and child(ren) may
increase risk for mental health problems in offspring [12].
The ultimate goal of research into risk prediction is a
clinically implemented tool that uses artificial intelligence
(AI) for early prediction of the onset of severe mental dis-
orders and is based on analyses of large amounts of indi-
vidual and family information—behavioural, social and
biological data, acquired through questionnaires, tests,
interviews and other possible sources.

The development and clinical use of this type of tools
for prediction of risk of developing severe mental illness
raises several ethical and social issues, such as quality of
informed consent, stigmatisation, discrimination, and
lack of transparency. Some of these concerns are pri-
marily connected to the use of Al For example, if the
machine algorithms are not transparent, then physicians
cannot determine the rationale behind a given predic-
tion. This lack of transparency undermines the process
of informed consent, as individuals cannot be adequately
informed about the prediction. Additionally, there are
valid concerns that the data used for developing predic-
tion tools may be biased, with certain groups being over-
or underrepresented, which could lead to discrimination
against some groups of patients. However, not all ethical
and social issues are Al related. Simply labeling a person
as at risk of severe mental illness can raise concerns about
discrimination and stigmatization. Many of those issues
are discussed in the literature [8, 13], especially regarding
the prediction of genetic risk of mental illness; however,
there is no up-to-date study that maps a comprehensive
overview of the concerns that have been raised so far. The
aim of this review is to address this gap by providing a
comprehensive overview of ethical and social issues asso-
ciated with the potential use of novel prediction models
for severe mental illnesses, as recorded in the current sci-
entific literature.

Methods

To identify ethical and social issues related to the imple-
mentation of risk prediction of severe mental illness we
performed a scoping literature review. Scoping reviews,
according to Munn et al. are “ideal tool to determine the
scope of coverage of a body of literature on a given topic
and give a clear indication of the volume of literature
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and studies available as well as an overview (broad or
detailed) of its focus” [14]. Because we intended to
include both empirical and non-empirical papers in our
review, conducting a systematic review had to be ruled
out as there are no objective ways to evaluate normative
arguments advanced in the literature. Therefore, a scop-
ing review as described by Parsons and Johal seemed to
be the most appropriate approach. As Parsons and Johal
point out, scoping reviews lack the quality appraisal stage
that is an important part of systematic reviews and that
makes scoping review less systematic. However, due to
the methodological standardisation they are still largely
systematic [15].

The description of methods and reporting of this
review was done following the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses Extension for
Scoping Reviews (PRISMA-ScR) [16]. The review pro-
tocol was not registered or pre-published. Our review
question was: what are the ethical and social issues raised
by the future use of tools to predict risk of severe men-
tal illness that are identified in the existing empirical and
theoretical literature?

Three researchers (IN, NH and SM) developed the
search terms which were variations on the keywords:
psychosis; schizophrenia; depression; bipolar disorder;
severe mental disorder/illness; major depressive disor-
der; psychotic disorder; psychiatric genetics; ethics; psy-
chiatry ethics; medical ethics; research ethics; bioethics;
stigma; discrimination; privacy; consent; social issues/
problems; empowerment; precision psychiatry; person-
alised psychiatry; preventive psychiatry; predictive tools;
predictive instruments; clinical prediction models; risk
prediction; risk calculation; prodromal psychiatry. The
literature search was conducted by IN and SM in March
2023 to identify empirical and theoretical scientific litera-
ture in three electronic databases: Scopus, Web of Sci-
ence and PubMed. The full-search strategies for all three
databases are presented in the Additional file 1.

The search was limited to peer-reviewed journal arti-
cles and book chapters written in English. Grey lit-
erature was not included in the review. We included all
search results published before March 7, 2023, when
the database search was conducted. Full books, confer-
ence abstracts and proceedings were excluded from the
review. Included articles needed to address the research
question by discussing ethical and social issues that
might be relevant to research within the scope of FAM-
ILY project—empirical and non-empirical articles and
book chapters discussing ethical and social issues raised
by the future use of predictive tools for the risk of severe
mental illness.

After the database search was executed, the bib-
liographic data and the abstract for each article were
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extracted from databases, and the results were entered
into the reference management tool EndNote. Duplicates
were removed following the method detailed by Bramer
et al [17]. As a pilot screening, two researchers (IN and
SM) independently screened titles and abstracts of the
first 100 identified articles to evaluate the relevance to
the research question. Similarities and discrepancies
were discussed to improve the screening strategy. In the
rest of the screening phase, IN and SM independently
screened the remaining references on title and abstract.
The results were compared between the two research-
ers. When discrepancies were identified, a consensus was
reached in a discussion. For the articles included after
the title and abstract screening, access to the full text of
the papers was sought via available libraries and open
access publications. In cases where full text was not avail-
able via libraries and open access, the authors of publi-
cations were contacted directly to ask to share articles.
If an author did not reply in two weeks, the article was
excluded based on unavailability. The remaining articles
and book chapters moved forward to a full-text review
process.

As a next step, each full-text article and book chapter
was accessed independently by two researchers (IN and
SM) for inclusion or exclusion. The results were com-
pared between both researchers. When discrepancies
were identified, a consensus was reached in a dialogue.

For the included articles a qualitative inductive the-
matic analysis was performed by using the qualitative
analysis program Atlas.ti [18]. The coding process was
conducted collaboratively by two researchers (IN and
SM). The process began with an initial reading and famil-
iarisation phase, where both researchers independently
read the first 10 articles to gain a preliminary under-
standing of the themes and concepts within the texts.
Then, specific codes were identified which were grouped
into broader themes. The researchers refined the coding
tree through discussion to ensure it was comprehensive
and clear. After establishing the initial coding tree, the
researchers proceeded to code the remaining articles
independently. Each researcher used the agreed-upon
coding tree for coding. During this independent cod-
ing phase, the researchers occasionally identified new
themes or codes not initially covered by the coding tree.
To address these new codes, they reconvened to discuss
and amend the coding tree, ensuring it remained rele-
vant and comprehensive. Regular meetings were held to
discuss progress, resolve discrepancies, and update the
coding tree as needed, maintaining a consensus-build-
ing approach to ensure both researchers agreed on any
changes to the framework. Coding was performed, and
codes were compared in an iterative process. Following
the coding, researchers identified and named broader
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themes by grouping related codes and examining pat-
terns and relationships among the codes.

In addition, to get a better grasp of the included articles
we conducted a bibliometric analysis by using bibliome-
trix package in R and VosViewer [19, 20]. Unfortunately,
two papers [21, 22] from the collection are not included
in the Scopus and therefore we were not able to include
them in this analysis.

Results

After the full-text screening and evaluation for eligibil-
ity, 120 publications were included in the scoping review.
Additionally, citation tracing was performed by review-
ing reference lists of the retrieved full-text articles and
looking up the papers that cite the retrieved articles. This
resulted in 9 additional articles included in the scoping
review. For the PRISMA flowchart illustrating the pro-
cess of eligibility screening, see Additional file 2.

The review included 129 articles and book chapters (see
Additional file 3 for the full list of the included articles
and book chapters). The articles represent a wide range of
fields of research—clinical psychology, general medicine,
neuroscience, genetics, clinical genetics, psychiatry and
mental health, philosophy, ethics, etc. The majority of
the articles (83) are theoretical studies, 35 papers report
results of empirical research and 11 are review papers.
The distinction between review papers and theoretical
papers, however, is blurred. The earliest paper was pub-
lished in 1989, the latest—in 2023. To determine the most
influential papers in the set several measures were used.
The list of most global cited documents (Table 1) shows
the papers that have received the most citations in total.

Table 1 Most global cited documents. Normalized Total
Citations (TC) of a document is calculated by dividing the actual
count of citing items by the expected rate for documents with
the same year of publication (estimated using bibliometrix
package in R)

Paper Total Citations TC per Year Normalized TC
1 Graham S, 2019 306 51.00 7.38
2 Fusar-Poli P, 2021 197 49.25 3.36
3 Chekroud AM, 188 47.00 3.20
2021
4 Corcoran C, 2005 158 7.90 2.19
5 Murray GK, 2021 142 35.50 242
6 Corcoran CM, 117 7.80 2.08
2010
7 Cornblatt BA, 11 463 2.50
2001
8 Leopold K, 2012 83 6.38 3.90
Meiser B, 2005 82 4.10 1.13

10 Wilde A, 2010 71 473 1.26
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This, however, does not mean that these are the most
relevant studies on the topic of the review. For exam-
ple the by far the most cited paper is by Graham et al.
[23]. It is an overview of the current applications of Al
in healthcare and the recent research of Al specific to
mental health. Therefore, the high number of citations
might (at least partly) be explained by the wide area of
topics it addresses and by the recent surging interest
in psychiatric Al applications. The same applies to the
article by Chekroud et al. [24]. It is also worth to notice
that all papers (except Meiser et al.) in the Table 1 are
published in journals on psychiatry (Current Psychia-
try Report, World Psychiatry, Schizophrenia Research,
JAMA Psychiatry, Journal of Affective Disorders) and
genetic research (European Journal of Human Genetics)
and not, for example, in the field of bioethics or sociology
of medicine. The citation count differs across disciplines
and papers in life sciences are in general more cited than
papers in social sciences or humanities [25]. This at least
partly explains the absence of bioethics papers in Table 1.
Alternatively, we investigated the list of most locally cited
documents, i.e., the papers that are most often cited by
other papers that we selected for the review (Table 2).

Table 2 lists ten most cited papers within the collec-
tion of articles that we included in the review. As we
see, some papers have disappeared (e. g. Graham S,
2019; Fusar-Poli P, 2021; Chekroud AM, 2021), some
improved their position (e.g. Corcoran C, 2005; Meiser
B, 2005) and some new papers made the list (e.g. Lae-
gsgaard MM, 2008; Hoge SK, 2012). Interestingly a cou-
ple of papers that are published in bioethics journals
appear in the list as well (Lawrence RE, 2016; Mittal VA,
2015). This list of most locally cited papers has a better
chance to represent the list of most influential papers
on the topic of the review as it includes the papers that
are more focused on the topic of our interest. However,
provided the various limitations (e.g. the differences in

Table 2 Most local cited documents

Paper Local Global LC/GC Ratio (%)
Citations Citations

1 Corcoran C, 2005 19 158 12.03
2 Meiser B, 2005 17 82 20.73
3 Laegsgaard MM, 2008 9 38 23.68
4 Wilde A, 2010 8 71 11.27
5 Cornblatt BA, 2001 7 111 6.31

6 Gershon ES, 2013 7 57 12.28
7 Hoge SK, 2012 7 27 2593
8 Lawrence RE, 2016 7 I 63.64
9 Mittal VA, 2015 7 44 1591
10 Corcoran CM, 2010 5 17 427
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citation practices between disciplines, the bibliometric
analysis is based only on that data from SCOPUS) this
claim should be taken with some reservations.

To get additional insight into the relations between
the articles and themes that are covered in them, we
utilised VOSViewer to produce a map of bibliographic
coupling relations (Fig. 1). Bibliographic coupling
tracks relations between the documents. Two papers
are bibliographically coupled if there is a third paper
that is cited by both papers—*“bibliographic coupling is
about the overlap in the reference lists of publications.
The larger the number of references two publications
have in common, the stronger the bibliographic cou-
pling relation between the publications” [20]. The idea
behind bibliographic coupling is that two publications
sharing common references are also similar in their
content [26]. The bibliographic network in Fig. 1 con-
sists of nodes (dots) and edges (connections between
dots). The diameter of the nodes and the thickness of
the edges corresponds to the number of the links that
the item has with other items. Further, the location of
a node is determined by relations of a paper to other
documents. There are 107 nodes in the map in Fig. 1
(to reduce the noise, the minimum number of citations
of a document was set to 5) and setting the resolution
parameter to 1, VOSviewer algorithm assigned the
papers into a network of six clusters that are repre-
sented by different colours.
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The largest cluster (Cluster 1), in red,—consists of
40 papers and (bottom left corner in Fig. 1). The green
nodes in the bottom right corner are papers assigned to a
considerably smaller Cluster 2 (24 papers). Further, there
are two clusters of equal size, namely 15 papers each—
Cluster 3 (blue nodes right above Cluster 1) and Cluster
4 (yellow nodes in the top centre part of Fig. 1). The pur-
ple dots in the centre of the map represent Cluster 5 that
consists of 10 papers. Finally, there is a tiny Cluster 6 that
consists of only 3 papers.

In some cases the decisions made by the VOSviewer
algorithm are difficult to interpret. For example, Cluster
1 consists of closely related papers that address several
ethical issues of genetic testing in psychiatry. However,
the papers in Cluster 2 seem to address the same topic,
but they are put into a different cluster. On average, the
papers in both clusters are published around the same
time—the mean year of publishing is 2010.7 for Cluster 1
and 2010.2 for Cluster 2. At least a partial reason behind
putting the papers into two different clusters might be
the higher proportion of empirical papers in Cluster
1—more than a half (18) of all (30) empirical studies are
assigned to Cluster 1. By comparison only three empiri-
cal studies are assigned to Cluster 2. Further, it is also not
easy to see how the topics addressed in Cluster 3 differ
from Cluster 1 and Cluster 2. The nodes of Cluster 3 are
wider spread than the nodes of Cluster 1 and Cluster 2
and in the map it is located closer to Cluster 1. However,
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Fig. 1 Map of bibliographical coupling relations between the documents. Fractional counting was used and the minimum number of citations
of a document was set to 5. Nodes (dots) and edges (lines) reflect the strength of the links between the items. Colour indicates membership

into different clusters
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on average papers in Cluster 3 are published more
recently (2020) than the papers in Cluster 1 and Cluster
2. Moreover, if one takes a look into the list of authors of
the papers in Cluster 3 then it becomes obvious that for
a considerable proportion of articles are authored by an
overlapping team of researchers (see e.g. [27-32]). There-
fore, although the papers in this cluster are more oriented
towards issues in research ethics, their being in the clus-
ter at least partly might be explained by the citation prac-
tices of the authors. By comparison, Cluster 4 and Cluster
5 present less problems of interpretation. The papers in
Cluster 4 address the issues of using machine learning
(ML) algorithms in psychiatry and they talk about them
using the framework of precision psychiatry. This is also
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the most cutting edge cluster on the map—the average
publishing year of the papers is 2021. Finally, the papers
in Cluster 5 address risks of genetic information and
especially stigmatisation.

A significant part of the articles included in the review
focus on genetic testing/screening for mental illness risk.
The word “genetic” is the most used word according to
Atlas.ti word frequencies analysis of the documents
included in the review (see Fig. 2).

This might be explained by the attention that genetic
testing attracted during the period the majority of the
articles were written. Moreover, several papers use the
term “genetic testing/screening” by not distinguishing
specifically between diagnostic and predictive testing.
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Qualitative thematic analysis of the included articles
revealed four main themes: The themes and codes are
presented in Table 3 and described in detail in the sec-
tions below (Table 3).

Potential benefits and harms

Benefits

Early prediction of severe mental disorders can bring
several benefits. Some of them can be characterised as
medical. For example, virtually all articles that discuss the
benefits of predictive information point out that early risk
prediction would enable the use of preventive measures
and therefore reduce the risk or postpone the onset of a
disease [33, 34, 21]. This is highly relevant to children and
adolescents [35]. In case of psychosis risk prediction, the
individuals may benefit from regular targeted follow-up
which can help to detect the early signs of onset of psy-
chosis. This also might help to minimise the duration of
untreated psychosis which in turn improves clinical out-
comes later [36, 37]. Besides those effects, many authors
emphasise benefits that are not (at least directly) medical.
Some authors mention that predictive information posi-
tively affects the behaviour of persons. For example, the
information on risks makes persons more willing to seek
professional help and change their health-related behav-
iour [38, 33].

A rather long list of potential benefits from a series
of qualitative and quantitative studies on genetic test-
ing of familiar risk of a psychiatric disorder is compiled
by Meiser et al. [39]. All studies included in their review
(except one which involves research participants who
have undergone genetic testing for risk) are based on
hypothetical future genetic testing scenarios. The review

Table 3 Codes and themes identified
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indicates that there is a belief that genetic testing in
adults may help individuals to accept their condition and
make them more willing to seek treatment, monitor their
behaviour and change it accordingly or avoid triggers.
They also note that one of the most widely documented
benefits of genetic testing is the “potential to engage in
preventive measures” [39]. Another important finding in
the review by Meiser et al. is a belief that genetic testing
might validate the status of mental illness alongside phys-
ical illnesses and this in turn could help to decrease social
stigma that is associated with mental disorders. The rest
of the benefits in the review might be subsumed under
the category of control, namely, genetic testing improves
the basis for planning for the future, i.e., the information
might help people to make financial decisions, decisions
about marriage and procreation, etc.

A qualitative study by Lawrence et al. based on semi-
structured interviews with young adults at high risk for
psychosis about hypothetical genetic testing provides
some evidence that a test that indicates an increased
genetic risk can cause positive emotions such as happi-
ness and an increase in self-esteem [40]. Manzini and
Vears also point out that some authors have proposed
that predictive psychiatric genetic testing in minors
allows a family to be better prepared to recognize and
prevent the illness, detect early symptoms, reduce anxi-
ety and have positive effects on family relationships. For
example, it creates an opportunity for the family to dis-
cuss the condition openly. Moreover, there is evidence
that some parents believe that predictive genetic test-
ing allows them to prepare better for caring for their at-
risk child [35]. Finally, several empirical studies indicate
that there is a demand for predictive psychiatric genetic

Themes

Codes

Potential benefits and harms

Rights and responsibilities

Counselling, education and communication

Ethical issues in different applications

Benefits

Risk of misinterpretation and bias

Risks of Al use

Inequalities in access to healthcare

Risk of discrimination and stigmatisation
Risks of commercialisation

Response to predictive information

Informed consent, personal autonomy and agency
Rights to know and not to know
Privacy and confidentiality

Need for guidelines and standards
Actionability

Education of professionals and laypeople
Counselling and empowerment

Reproductive choices and prenatal use
Use in minors

Family and relatives

Research ethics
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testing. For example, Laegsgaard and Mors in their study
of psychiatric patients and their relatives report that 83%
of the patients and 75% of relatives would choose to have
a genetic psychiatric test, some of them (38% and 30%
respectively) even if there are no options for a treatment.
[41] They point out that other studies have reported
similar results—“All in all, 75-99% of respondents in
these studies express positive attitudes toward psychiat-
ric genetic testing, indicating a highly positive attitude to
psychiatric genetics among persons suffering from bipo-
lar disorder or schizophrenia [..] and patients suffering
from a broad range of mental diseases"[41]. Meiser et al.
report a similar result. In the studies of adults they have
reviewed, between 63 and 85% of participants expressed
either willingness to test or a positive attitude towards
testing [39].

Risk of misinterpretation and bias

When discussing the development of polygenic risk
scores for prediction of mental illness, several authors
emphasise the importance of using diverse and inclusive
samples to avoid creating inequalities in the predictive
accuracy of the models [13, 8, 42, 43, 29, 44, 23]. As Palk
et al. observe, “the majority of GWAS have been con-
ducted in high income countries, and, even within these
contexts, have included mostly participants of European
ancestry"[42]. As a result, the predictive accuracy of the
polygenetic risk score is much higher in these popula-
tions. This problem is exacerbated further when machine
learning algorithms used in the prediction models are
trained only on the same populations. This issue is dis-
cussed below.

Further, another concern is the risk of false positives
and negatives. False positives are prone to change the
risk—benefit ratio of risk prediction by subjecting individ-
uals to unnecessary risks without bringing any benefits.
Corcoran et al. note that in the case of screening indi-
viduals at risk, false positives create a risk of over-treat-
ment [45, 22]. Individuals are unnecessarily exposed to
the stigma of provisional diagnosis [21] and other harms,
such as anxiety and “needless avoidance of developmen-
tally appropriate challenges” [46]. Lawrie et al. add to the
list also potential negative consequences for employment
and obtaining insurance, adverse impact on relationships,
self-imposed restrictions, prejudice and discrimination
[47]. That said, there are also risks of false negatives such
as delayed treatment, exacerbating the condition through
illicit drug use and stress [47] and a false sense of confi-
dence [48].

Some papers raise concerns about mistakes made in
the interpretation of the results. So, for example, Chap-
man writes that regarding the use of polygenic risk
scores, the potential of mis- or overinterpretation by

Page 8 of 21

healthcare providers, patients and consumers is a signifi-
cant challenge [43]. The consequences of that might be
overdiagnosis and overtreatment. Several conditions can
contribute to misinterpretation, e.g., individuals may lack
necessary probability literacy and risk numeracy [43, 49],
and they overestimate the role of genes in causing the
condition. In other words, as a consequence of learning
more about genetic predisposition people may dispro-
portionately discount the role played by environmen-
tal and lifestyle factors [43]. Ahlgrim et al. suggest that
“high-risk populations are inherently vulnerable to hav-
ing their judgment clouded by the promises of preclinical
detection” [50]. This might create unjustified optimism
and unrealistic expectations about the benefits of testing
and early interventions [49]. It is worth to note that these
consequences are mostly theoretical speculations of the
authors. This does not mean that they are unfounded. But
there is a good reason to justify them with empirical data.

Risks of Al use

The risks of Al use in the prediction of severe mental
disorders are not addressed as extensively as other top-
ics. The reason for this is obvious—the ethics of Al use
in medicine is still in its infancy. Most papers are con-
cerned with implications of using machine learning algo-
rithms and the resulting bias. Fusar-Poli et al. observe
that ethical concerns are raised by “high complexity” and
“poor explainability” of so called “black box” multimodal
clinical prediction models, which “do not allow for back-
tracking of the key patterns that produced a specific pre-
diction” [13]. Martinez-Martin et al. raise concerns that
physicians who do not know the rationale behind the
generated predictions will not be able to assess and jus-
tify their treatment decisions [51]. This in turn may jeop-
ardises patients’ ability to give informed consent. Further,
an increasing reliance on machine learning algorithms
may turn them into something that is more than just
support tools and encourages “defensive medicine at the
expense of patient autonomy” [8].

Another concern expressed by several authors is that
the machine learning algorithms reinforce already exist-
ing racial, socioeconomic and other biases [51, 52, 36,
53].

In the literature, this is called “algorithmic bias” [44].
Already existing health disparities contribute to algo-
rithmic bias and as Walsh et al. observe, if not prevented,
this may create a “harmful feedback loop” when “exist-
ing disparities may lead to unrepresentative training
data. This bias may seep into predictive models, which
further exacerbate disparities owing to biased predic-
tions for certain minorities and vulnerable segments of
patient populations” [44]. Therefore, for example, Lane
and Broome claim that researchers must ensure that
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sample populations at every stage of research should be
diverse and inclusive [8]. Dwyer and Koutsuleris in their
scoping review on translational machine learning for
child and adolescent psychiatry note that such algorith-
mic bias has been demonstrated with real-world conse-
quences for ethnicity and gender. Such mistakes must
be “investigated and then mitigated or transparently
described before model deployment” [54]. This, how-
ever, is difficult due to the increasing speed by which the
data is made available to researchers. As Fusar-Polli et al.
observe: “The speed by which technology is making Big
Data available to biomedical researchers is outpacing the
development of new analytical techniques to understand
the implicit process that leads to their generation” [13].
Therefore, they suggest that in the process of develop-
ment, validation and implementation of precision psy-
chiatry models “bias-aware interdisciplinary research and
innovative practices” will be necessary to avoid different
biases. However, Martinez-Martin et al. note, that “with
proper calibration, the algorithm can be used to reduce
bias in health care” [51].

Finally, Starke et al. claim that the use of algorithms
could cause harm directly, namely, by producing erro-
neous predictions. As an example, they mention the
IBM’s machine learning-based computer system Wat-
son which produced unsafe recommendations for treat-
ment. Such errors, they say, are especially worrying if
the algorithms’recommendations are readily accepted by
physicians [53]. This worry might be especially relevant
provided the feature of the “black box” algorithms men-
tioned above—namely, the predictions of those algo-
rithms are not transparent and cannot be assessed by the
medical staff. Consequently, for example, Fusar-Poli et al.
suggest that to increase transparency and ethical accept-
ability of predictions, transparent “glass-box” alternatives
that are explainable and interpretable should be preferred
[13].

Inequalities in access to health care

One of the concerns discussed is the cost-effectiveness
of research and the implementation of predictive mod-
els into health care. The main concerns are whether
the research and use of predictive models will be effec-
tive and sustainable [55, 56] and how their implementa-
tion might affect the overall distribution of healthcare
resources in the already underfunded mental care [57,
13]. At the moment there is no “solid demonstration of
precision psychiatry over standard approaches” [13], but
there are good reasons to expect that the costs are high,
and subsequently will take away the resources from other
modalities. This is a serious issue especially if one con-
siders that in many countries mental health research and
treatments are underfunded [58]. Further, some authors
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have expressed concerns about the accessibility of the
service to marginalised populations [13, 36]. Moreover,
as Fusar-Polli et al. observe: “Growing digital divides can
also amplify disparities in the accessibility of clinical pre-
diction models in economically disadvantaged and mar-
ginalised populations"[13].

Risk of discrimination and stigmatisation

Ethical issues around stigmatisation are most often dis-
cussed in the papers in our review (see Fig. 2). One of
the most prominent concerns is the worry that testing
for severe mental illnesses increases stigmatisation of
the people at risk. Ruhrmann et al. note that “The risk of
early stigmatisation, negative labelling, and stereotypes
has been voiced repeatedly by the opponents of preven-
tive efforts, especially with regard to early detection” [59].
The concerns about increased stigmatisation in the con-
text of early prediction are pressing as individuals with
psychiatric disorders are highly stigmatised [60], more
so than those who suffer from somatic disorders [61, 60]
Some empirical studies indicate that genetic explana-
tion of mental disorders tends to increase stigma, in par-
ticular—it tends to increase social isolation and reduce
empathy and understanding amongst healthcare profes-
sionals [60].

Further, individuals with psychiatric disorders often
suffer from self-stigmatisation, i.e., they internalise the
stigma which makes them perceive themselves as less
valuable. Brannan et al. refer to empirical evidence that
the stress associated with mental stigma, including self-
stigma can increase the rate of transition to schizophre-
nia. Moreover, self-stigma can demoralise individuals
and demotivate them to pursue employment and other
life choices [60]. To avoid stigma, individuals try to con-
ceal their mental health status which in turn might signif-
icantly impede their access to mental health care [60, 62].
Besides, one must take into account associative stigma as
well, which affects the family members of the individu-
als at risk. Marriot and Broome in their paper refer to a
study, according to which “the prevalence of associative
stigma might be as high as 86%, with family members
reporting feelings of depression, guilt and shame” [22].
Finally, as some authors point out, there is a risk that
healthy individuals will be unduly labelled as being at
risk, and they will be stigmatised and, probably, offered
unnecessary treatments. This, as Marriot and Broome
point out “could contravene the principle of non-malefi-
cence” [22].

However, the picture seems more nuanced than that.
Some authors claim that genetic testing in fact might
decrease stigmatisation by promoting the idea that men-
tal disorders have a biological component and therefore
are similar to somatic disorders. For example, in a study
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involving individuals suffering from depression, some
participants expressed the view that a genetic explana-
tion decreases stigma associated with the condition and
changes the way other people perceive depression [63].
There is evidence that many psychiatric genetic research-
ers hold a similar view. In a study conducted by Erick-
son and Cho, the majority of researchers in the field of
psychiatric genetics that they interviewed, expressed a
belief that “greater biological understanding of BP [bipo-
lar disorder], MDD [major depressive disorder], and
schizophrenia will reduce the stigma” [64]. In addition,
understanding that those disorders are biological condi-
tions like other somatic diseases “would help to reframe
mental illness as a condition outside the individual’s con-
trol, thus reducing guilt or sense of responsibility” [64].
Meiser et al. in their review found that the overwhelm-
ing majority of the studies looking at participant’s per-
ceptions of the impact of genetic explanation on mental
illness-related stigma show that individuals believe that a
genetic explanation would alleviate stigma [39]. Bartolotti
and Widdows on the basis of similar evidence claim that
“Testing can promote knowledge about a psychiatric con-
dition and decrease stigma among those who obtain such
knowledge” but admit that regarding the wider social
context the stigma would remain a danger [65]. However,
Brannan et al. mention a systematic review which shows
that public understanding of the biological component of
psychological disorders has substantially increased since
1990, but this has not helped to reduce the stereotype
of individuals with schizophrenia as socially dangerous.
Moreover, the social acceptance of such persons has even
decreased [60]. Therefore, it still might be the case that
the promotion of a biological explanation of mental dis-
orders runs the risk of exacerbating stigma.

It is important, however, to bear in mind that—as
Brannan et al. point out [60]—the majority of studies on
mental disorder-related stigmatisation examine attitudes
towards individuals with a mental disorder. It is likely
that attitudes towards subthreshold or asymptomatic
individuals would be similar, however, currently, there is
not enough evidence for that.

A further concern is that stigmatisation is associ-
ated with risks of discrimination. For example, stigma
explains part of the higher levels of unemployment
than the general population in people with schizophre-
nia [60]. Also there is the potential threat of discrimi-
nation by insurance companies [66—68, 13, 60]. A study
conducted by Nwulia et al. indicates that individuals
of African descent are more concerned about the risks
that genetic information can be used in discriminatory
ways [69]. Finally, Marriott and Broome raise concerns
about the risk of epistemic injustice [22]. The term
is coined by Fricker and it refers to “wrong done to
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someone specifically in their capacity as a knower” [70].
Due to negative stereotypes and stigmatisation peo-
ple with mental disorders might be unjustly treated as
less credible both when they give knowledge or inter-
pret their experiences. The issue of epistemic injustice
in psychiatry has been discussed by Crichton et al
[71], however, Marriott and Broome raise this concern,
regarding the individuals at risk [22].

Risk of commercialisation

Somewhat surprisingly, there is relatively little discussion
on the risk of commercialisation of predictive tests for
severe mental disorders in the literature. Eleven papers
mention the topic. The main concern expressed by is the
premature commercialization of predictive tests for psy-
chiatric disorders, benefitting the product owner while
the tests lack the necessary precision [64, 43, 72, 73].
Chapman raises another pertinent issue: the potential
involvement of commercial entities in development or
production of novel prediction tools that might lead to
conflicts of interest [43]. This concern encompasses the
necessity of implementing appropriate oversight mecha-
nisms to avoid influence of commercial interests—bias
in training of end users, downplaying limitations of pre-
diction tools or alternative options, influence on clinical
decision-making etc.

But commercialisation is not the only worry. The psy-
chiatric genetic researchers interviewed by Erickson
and Cho expressed their concerns regarding direct-to-
consumer testing because the currently available genetic
predictive tests for bipolar disorder, schizophrenia and
major depressive disorder are “weak and nearly mean-
ingless”. Thus, if offered directly to the customers, several
harms might be caused. At best, it would be a waste of
their money, at worst—it would be a cause of worry, feel-
ing doomed and stigmatised, which is especially harmful
for a psychiatric patient [64]. Further, some researchers
expressed worries that direct-to-customer testing has a
negative effect on the whole field of psychiatric genetic
research as society would become sceptical of the entire
field [64]. Another worry voiced by researchers is that
such testing is dangerous because “people do not have a
broader understanding of the significance of the results”
[64]. As a consequence, people misunderstand the results
and make wrong decisions on the information avail-
able to them [64, 73]. However, few researchers were
more optimistic about direct-to-customer testing. They
pointed out that it would prevent scientists from “taking
overly paternalistic approach toward the general public”
and that it would allow people to make their own deci-
sions about what kind of information they prefer to have
[64].
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Response to predictive information

Numerous authors have voiced concerns regarding the
potential harm that may arise as a consequence to indi-
vidual’s reactions to the predictive information. For
example, Bunnik et al. discussing differences between
genetic testing for psychiatric and somatic diseases point
out that knowledge of genetic risks for psychiatric dis-
eases could potentially undermine a person’s sense of
integrity and well-being before the appearance of symp-
toms. Further, they mention that a positive test result
itself might serve as a trigger event for the disease tested
for and “the manner in which the disease is understood
by the patient (e.g. “it is in my genes, therefore it is an
inevitable aspect of myself”) is likely to reflect on and
modulate the development of the disease itself” [61].
Similar concerns are mentioned by other authors as
well. Cassetta and Godhari point out that screening for
psychosis vulnerability might have potentially negative
effects on personal identity: “For example, persons who
are identified as being vulnerable for psychosis may begin
to adopt a “patient” identity, which may lead to further
exacerbation of their current psychotic symptoms. The
new label may impact their future goals and aspirations,
the level of support received from family members and
friends toward achieving their goals and aspirations,
and their levels of anxiety, which could affect the ability
to meet those future goals” [74]. Gomez-Carrillio et al.
claim that receiving prognostic information can consid-
erably affect individuals’self-perception. Thus “diagnostic
constructs and explanations” become a reality that in a
significant way influences and determines an individual’s
experience [75].

Lebowitz and Ahn report results of experimental stud-
ies suggesting that if people are presented with results of
genetic susceptibility to depression, they tend to report
having experienced more depressive symptoms in the
past. They point out that this finding is particularly
alarming because the current psychiatric diagnostic sys-
tem very much relies on retrospective self-report of past
symptoms, therefore “delivering personalized genetic
information to patients may complicate the process of
making psychiatric diagnoses” [76]. Therefore, prediction
of risk might not only cause harm to the individuals but
also impact the validity of psychiatric diagnosis as well.

Rights and responsibilities

Informed consent, personal autonomy and agency

Informed consent of patients and research participants
is a constant a subject of debate in medical and research
ethics. Informed consent ensures respect to autonomy,
voluntariness and shared decision making if it pro-
vides necessary information, opportunities for dialog
and necessary support. Nevertheless, the context of the
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prediction of severe mental disorders brings forward
a specific set of issues. One problem is the amount and
content of information that should be given to the person
prior to making the risk prediction to ensure informed
and voluntary consent. As Lane et al. have observed, a
predicted psychiatric condition may not be well defined
as “many studies include a range of different diagnoses
with varied treatments and prognoses under the outcome
of psychosis"and predictions are “inevitably uncertain”
[36]. Prediction of risk requires that the person is pro-
vided with “clear, simple, understandable and concrete”
[77] information about the purpose of risk prediction,
its nature, benefits, risks, limitations, actionability and
potential consequences for the individual and family. The
information should be tailored to the needs and situa-
tion of a particular person. Also, it is advisable to stratify
the consent, for example, by “asking them whether they
want information that is clinically actionable, has repro-
ductive implications, may affect life planning, etc” [78].
The same applies to the information about prognosis and
possible benefits and disadvantages of learning one’s risk
status. Lane et al. claim that there is not enough empiri-
cal research examining how individuals might react to
personal risk predictions and therefore there is a lack of
information on how to disclose the information in a man-
ner that maximises autonomy [36, 74, 68, 51].

Another issue is the complexity of consent and assent
in case of minors. For example, schizophrenia has a typi-
cal onset in adolescence or young adulthood [79] which
means that a considerable proportion of predictive tests
will be conducted when the individuals are minors, i.e.,
will not be at the age to have the legal capacity to consent
and consent will be sought from their legal guardians [74,
80]. This raises the question of “whether and how chil-
dren would be involved in the decision to be tested and in
the discussion of results”? [81]. In a qualitative study by
Erickson et al., most individuals with a personal and/or
family history of mood disorders expressed a wish to test
their children before adolescence, however, most of them
also indicated that they would not share the results with
the child until adulthood or until symptoms developed
[81]. Cassetta et al. mention a principle that is widely
accepted in many countries, namely, that if minors are
barred from giving consent by law or persons are unable
to consent due to their cognitive capacity, one should
try to get assent for risk prediction [74]. Even in cases
where individuals have reached the legal age of consent,
several authors point out that testing for severe mental
disorders raises questions about the capacity to consent
[36, 74]. As Lane et al. observe, individuals at high risk
of psychosis may have “significant levels of comorbid psy-
chiatric disorders, intellectual disabilities, and subthresh-
old psychotic symptoms” [36]. That, as they note, has
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the potential to impair the capacity to give consent, but
they also emphasise that that being the case one should
not draw any generalised conclusion about the decision-
making capacity of individuals with mental disorders [36]
and that being at risk “does not automatically mean that
an individual does not have the cognitive capacity to pro-
vide informed consent” [74] Instead, they recommend
evaluating each persons’ capacity individually rather than
making assumptions [74].

Rights to know and not to know

Right to know and not to know one’s genetic risk is a
topic that has been widely debated in the context of test-
ing for somatic conditions. Therefore, one of the main
questions raised in the literature on genetic testing for
psychiatric conditions has been, whether the psychiatric
context makes any difference. Can the arguments that
are used for either pro or contra rights to know and not
to know one’s genetic risk regarding somatic conditions
be applied in psychiatry? [65] One argument used by
defenders of rights not to know one’s genetic risk regard-
ing somatic conditions is related to actionability. Namely,
if there are no treatments or preventive measures availa-
ble for the condition, then the benefits of knowing might
be outweighed by the harms of knowing [65]. An impor-
tant dissimilarity strengthens this argument in a case of
psychiatric condition. As some authors have argued, it is
reasonable to consider that unlike in screening for cancer,
the knowledge of being at risk of developing a psychiat-
ric condition itself might play a causal role in developing
the condition [82, 65]. Thus the case for the rights not to
know is made stronger.

Privacy and confidentiality

If novel risk prediction models are being implemented
in psychiatry they will likely rely on a great variety
and quantity of data. Therefore, privacy, data safety
and confidentiality are a concern [13, 83, 84, 36, 56].
As Manchia et al. point out: “given that precision psy-
chiatry is strongly related to the analysis of massive
datasets (either phenotypic, neuroimaging, or biologi-
cal), confidentiality and privacy concerns are becoming
increasingly relevant” [56]. To mitigate these concerts
they suggest that “it is crucial to develop an appropri-
ate ethical-legal framework, which would facilitate
safe data sharing” [56]. In a similar vein, Fusar-Polli
et al. warn about ethical concerns regarding “privacy,
cybersecurity, confidentiality and device dependability”
[13]. In particular, they stress that “leaking of private
information can affect personal lives, including bully-
ing, high insurance premiums, and loss of jobs due to
medical and psychiatric history” [13]. They also sug-
gest that “These concerns should be addressed by the
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implementation of strict data governance and secu-
rity policies that comply with local regulations"[13].
Lane et al. note that empirical evidence suggests that,
for example, individuals at high risk of psychosis “feel
apprehensive about information security and privacy
of genetic risk information"[36]. They refer to the study
by Lawrence et al. which indicates that information
privacy is an important concern for individuals at risk
[40]. Similar concerns are expressed by participants in a
study conducted by Mantell et al [33].

Another concern regarding confidentiality is related
to the involvement of the family members. Cassetta and
Goghari note that provided that heritability is high for
several psychiatric disorders: “it is conceivable that first-
degree relatives of persons who undergo screening for
psychosis would have a personal interest in obtaining the
results of the screening procedure” [74].

Counselling, education and communication

Need for guidelines and standards

Several authors recently point out that the lack of guide-
lines is an obstacle to the implementation of different
aspects of prediction of risk in psychiatric clinical prac-
tice. For example, regarding novel prediction models
using AI Graham et al. point out that “there are no estab-
lished standards to guide the use of Al and other emerg-
ing technologies in healthcare settings” [23]. Ward et al.
mention, that despite different potential applications
for genetic testing in psychiatry, psychiatrists still face a
“critical structural challenge’, namely “the lack of a clear
standard of care and professional guidelines for the use
of genomic testing and management of findings” [32].
The lack of standards creates some problems already in
the research phase. As Chapman indicates in her study,
in the research of polygenic scores (PGS) every research
group uses different methods to develop PGS and their
results therefore can diverge. She refers to a study by
Docherty et al. [85] in which they conclude that the cur-
rent regulatory environment enables “oversimplification
and exaggeration of research results for marketing pur-
poses” and provision of genetic tests “without demon-
stration of clinical validity” [43]. Ward et al. point out
that provided quick development of psychiatric genomics
and increasing use of testing in psychiatric practice one
should expect a period of uncertainty about what consti-
tutes a responsible use of these developing technologies.
They emphasise the role of professional organisations in
minimising the uncertainty by developing practice guide-
lines: “Such guidelines would help to establish a standard
of care and would go a long way in addressing clinician
concerns regarding proper practice and legal liability
related to the use of genomics findings” [32].
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Actionability

Most of the benefits of the clinical use of prediction of
risk are dependent on the availability of clinical interven-
tions that can either prevent or postpone the onset of
severe mental illness. However, currently, these abilities
are very limited and there seems to be a consensus that
under such circumstances prediction of risk for a psy-
chiatric condition is not advisable as it might cause harm
without providing any clinical benefits [86]. Empirical
data indicates that individuals and families who are inter-
ested in testing at least partly share this attitude. Namely,
as Meiser et al. report in their review, adults’ interest in
genetic testing for psychiatric conditions depends not
only on the predictive value of the test but also on the
availability of treatment and/or prevention options [39].
However, there is evidence that some individuals would
be interested in testing notwithstanding treatment possi-
bilities [63]. Parens et al. find that a surprising result [87],
but this might point to the importance of non-clinical
benefits that individuals expect from testing. Moreover, it
seems that the preventive measures should not be under-
stood too narrowly. This point is emphasised by Fusar
Poli et al. According to them, one might object that “if no
effective preventive intervention can be provided, then
knowing in advance may not be helpful outside clinical
monitoring (which can reduce the duration of untreated
disorder). However, young people accessing preventive
(e.g., CHR-P) services benefit from an integrated package
of vocational, psychosocial and familial support interven-
tions which would otherwise not be available to them”
[88].

Education of professionals and laypeople

For the successful implementation of prediction models
in clinical practice, some basic knowledge of the tech-
nologies involved is essential for all the stakeholders,
and even in-depth knowledge might be needed for pro-
fessionals using them in clinical practice. However, sev-
eral studies indicate that there are no good reasons to be
optimistic in this regard. The study by Erickson and Cho
suggests that the general public lacks understanding and
education “surrounding the field of genetics” [64]. They
point out that “The majority of researchers were in agree-
ment that not only is there a lack of genetic knowledge
among members of the general public, but there is also
great difficulty in understanding probability and risk”
[64]. This is an important issue, because in that case “even
if someone is given information about his/her genetic risk
for a psychiatric disorder, it is likely the results will either
be meaningless or misunderstood by the patient"[64].
Most likely the same applies to other fields involved in
the novel risk prediction models, like, epigenetics and
neuroimaging, as well as to the use of Al. Fusar-Poli et al.
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also mention this as an ethical challenge that should be
dealt with [13]. However, it seems that similar concerns
apply to health providers as well. The experts in psychi-
atric research interviewed by Erickson and Cho “empha-
sised that this lack of genetic risk education is a problem
not only among the lay population. Almost every genetic
researcher interviewed (n= 25) strongly believed that
the majority of physicians and health care providers do
not have the adequate knowledge or experience to help
patients interpret genetic test results or to put these
results in the correct context of probability or risk"[64].
Bloss et al. also mention the physicians’ lack of training
and knowledge of genomics as a hindrance to adopting
genetic testing in clinical practice [89]. Use of Al or use
and interpretation of epigenetic or neuroimaging data
may pose similar challenges. Fusar-Poli et al. point out
that what matters in the communication of risks is not
only knowledge but also the methods of disclosing:"the
ability to communicate the results of a risk prediction
analysis ethically relies heavily on the competence, level
of knowledge and training, and skills of the health pro-
fessionals. [..] This appears particularly crucial for shar-
ing behavioural genetics findings [..], given that the risk
of misinterpreting results might increase the potential for
discrimination and stigma“[13]. Lack of the knowledge
and understanding may become a serious obstacle also
for obtaining a voluntary and fully informed consent.

Counselling and empowerment

As discussed above, individuals’and healthcare profes-
sionals’ lack of genetic literacy and other types of knowl-
edge underscore the importance of counselling on results
of risk prediction. As Appelbaum and Benston claim:
“Optimal genetic counselling incorporates both educa-
tion and encouragement, assisting patients in embracing
their autonomy and understanding what sort of control
they might have in managing their symptoms"[49]. To
underscore the importance of counselling, they refer to
an empirical study by Inglis et al. [90] which shows that
specialised genetic psychiatric counselling increases indi-
viduals’ sense of empowerment and self-efficacy. Law-
rence et al. have conducted an empirical interview-based
study with young adults at clinical high risk of psycho-
sis and claim that their findings “validate the important
role of genetic counsellors, who are well positioned to
help persons understand the risks and benefits of getting
tested, understand their test results, and decide whom to
tell"[40]. Evidence for the benefits of psychiatric genetic
counselling is also provided by the study of Costain et al.
[91] and described by Mundy et al. [92] However, Mundy
et al. point to an important problem, namely, that the
majority of the empirical studies are aimed at the adult
population. Provided that the novel prediction models
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for familial risk might be used in children and adoles-
cents, this is a relevant gap that should be addressed by
researchers. Further, as Appelbaum and Benston observe,
the role of counsellors in psychiatry has been rather lim-
ited up till now. Part of the reason for this is the small
number of them, at least in the U.S. Further, they point
out that many of the existing counsellors know little
about psychiatric disorders [49]. Mundy et al. point out
that the number of genetic counsellors falls below the
recommendations by the WHO. They mention that one
strategy to reduce the reliance on counsellors might be to
train other healthcare professionals the necessary skills
and there is some empirical evidence that might support
such a move, however, more empirical research is needed
to study that [92].

Ethical issues in different applications

Reproductive choices and prenatal use

Prediction of risk for severe mental disorders might
affect the reproductive choices that people make. Hoge
and Appelbaum note that “Preliminary studies suggest
there is substantial interest in prenatal testing for other
neuropsychiatric disorders such as bipolar disorder [..],
schizophrenia, alcoholism, attention deficit disorder and
depression” [78]. They suggest that the high level of inter-
est in testing "may reflect a lack of understanding of the
likely value of predictive testing"[78]. Laegsgaard and
Mors surveyed the attitudes of patients with psychiatric
diagnosis, their relatives and medical and psychology stu-
dents and report that the support for prenatal testing is
weaker than for testing of children or self [41]. Moreover,
the participants showed less support for prenatal testing
for psychiatric than for somatic illness. They point out
that similar results are reported in a study conducted by
Smith et al. [93] in which they measured the intentions
of bipolar patients, medical students and psychiatric stu-
dents regarding termination of pregnancy in a case of a
positive predictive genetic test result. The proportion of
those participants who would terminate pregnancy for
risk of severe life-threatening disease was higher than
those who would terminate pregnancy for risk of bipo-
lar disorder. Smith et al. think that this result can be
explained by the fact that somatic diseases are perceived
as potentially more fatal than bipolar disorder [93]. A
recent systematic review by Meiser et al. paints a simi-
lar picture. The studies included in their review report
that attitudes towards prenatal testing were less positive
than those to testing of adults or children. Further, “The
observed trends indicate that the decision to terminate
a pregnancy may be influenced by the likelihood of the
condition as well as the anticipated severity of the dis-
order"[39]. The reasons mentioned for the lack of sup-
port for prenatal testing were: “being against pregnancy
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termination in general, not considering the condition
(e.g., bipolar disorder) as serious enough to warrant ter-
mination, not considering termination because of the
increasing number of treatments that are becoming avail-
able, and the view that prenatal testing and selective ter-
mination could deprive humanity of the positive effects
of bipolar disorder, such as increased productivity and
creativity"[39]. Some authors have expressed concerns
that prenatal testing for psychiatric conditions would be
conducted for eugenic purposes [64, 94, 42, 95].

Use in minors

Hoge and Appelbaum have raised the concern that “Par-
ents may seek to have their asymptomatic children tested
for susceptibility to disorders that might appear later in
life, invoking their right to know their children’s vulner-
abilities and to make family decisions"[78]. They argue
that this would go against children’s interests as they
would not get any immediate benefit and in addition to
that their “choice whether to be tested later in life will be
pre-empted” [78]. Meiser et al. in their review mention
that the studies conducted to assess attitudes towards
predictive psychiatric genetic testing for children show
that interest in testing ranges from 61 to 83% [39]. Not
surprisingly, interest among patients was stronger than
interest among at-risk relatives. The main concerns raised
by testing children are the potential harms that test-
ing can bring. The participants of the studies reviewed
by Meiser et al. have expressed the concern that know-
ing about a child’s risk will cause anxiety. Some partici-
pants feared that the knowledge alters parents’behaviour
towards their children and contributes to “child’s risk of
developing psychopathology in the future"[39]. Hoge and
Appelbaum speculate that parents of a child identified as
being at risk may allocate resources for education to their
other children or try to protect the child thus affecting its
development or self-image and that the test results may
lead to discrimination [78]. Morris and Heinssen point
out that adolescents"may be impacted by greater respon-
siveness to peer pressure, altered risk perception, and
increased focus on short-term risks and benefits” [80]. As
a consequence “these tendencies can affect adolescents’
thinking about their risk of developing illness as well
as their risk of experiencing discomfort or adverse out-
comes related to participation in a research study or clini-
cal intervention"[80]. Lane et al. mention the view shared
by several authors that “In the field of clinical genetics,
predictive testing of minors for adult-onset conditions is
contra-indicated unless interventions in childhood can
prevent or ameliorate illness"[36]. They point out that the
ethical reasoning used to justify this view relies on the
respect of children’s future autonomy and the concept
of the right to an open future. Lane et al. claim that “In



Neiders et al. BMIC Psychiatry (2025) 25:501

the case of psychosis prediction it is uncertain whether
the therapeutic gain from pre-emptive interventions in
childhood or adolescence is compelling enough to justify
restricting future autonomy in this manner” [36]. Man-
zini and Vears argue against this view. They claim that the
argument about future autonomy presumes that “individ-
uals suddenly become self-determinant when they reach
the age of majority (often 18 years)"[35]. Minors, they
argue, do not constitute a homogenous group. Children
develop and that means that"some individuals below
the age of majority have the intellectual capacity and the
emotional maturity to make competent decisions them-
selves” [35]. Besides this, they also argue that the ben-
efits of testing in minors should not be conceptualised
too narrowly and there is some evidence that indicates
that testing may reduce anxiety and have positive effects
on family relationships. Regarding the use of prediction
of risk for psychiatric conditions, it could be relevant
to take into account the point of view of minors them-
selves. Empirical studies conducted on this topic indi-
cate that minors are interested in predictive testing. The
study conducted by Pavarini et al. involving 80 UK ado-
lescents aged 16—18 years, found that'most participants
were interested in taking a mental health predictive test,
especially for anxiety, learning difficulties and depres-
sion"[96]. They point out that their results align with
other studies"showing adolescents value learning about
themselves and their health” [96]. The participants were
specifically motivated to take the tests if they saw that the
information provided by the tests was relevant to them
due to their family conditions or symptomatology. This,
as Pavarini et al. claim, “is supported by prior research
that documented high interest in learning about one’s
risk among individuals at clinical high risk for psychosis
and those with familial experience of depression"[96].

Family and relatives

An ethical issue that is discussed regarding prediction
of risk in the context of family is whether there is a duty
to share the results of testing with other members of the
family. The question has previously been broadly dis-
cussed in the context of testing for somatic conditions
and whether testing for psychiatric conditions can be
treated in the same way. Appelbaum claims that concern-
ing testing for somatic disorders the duty to warn a rela-
tive about the test result is conditional on three factors:
“1) the likelihood that family members are at risk; 2) the
severity of the potential consequences; and 3) whether
effective interventions exist to mitigate the risk"[97]. He
argues that it will be much harder to justify a duty to
warn in case of genetic testing for psychiatric disorders
because “the presence of one or more alleles associated
with a disorder is likely to lead to only a modest absolute
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risk, the disorder itself will be treatable to some consid-
erable extent, and preventive measures are likely not to
be available” [97]. DeLisi also points out that the duty
to inform is much less clear in the case of risk factors
of schizophrenia as the risk of developing the condition
for relatives is, although increased still rather low [48].
Daws concurs, saying that “Clinically, the duty to inform
is made less potent by schizophrenia’s unique associa-
tion with cognitive ability, which should be factored into
deciding whether or not to apprise a patient of their
risk"[55]. Appelbaum suggests that a “more reasonable
and less intrusive” way of action would be to advise the
patient on the possible risks to his or her family members
[97]. At the same time, there is evidence that a consid-
erable proportion of individuals actually share their test
results with their close ones. Meiser et al. refer to a study
by Potokar et al. [98] according to which “the majority
of people (78%) with serious mental illness would share
their genetic testing result with family and friends” [39].
Another study they mention [40] involved individuals
at high risk of schizophrenia considering hypothetical
genetic testing. According to the results, the participants
“would tell people with whom they felt comfortable and
whom they trusted about their genetic risk"[39].

Research ethics
As novel tools for predicting mental illness risk are still
under development, the review highlights specific ethi-
cal and social issues in the research context. A research
study begins with selecting the research topic, a step that
inherently ethical considerations. Then it is followed by
recruitment of research participants, and the research-
ers have to ensure that the potential research participants
fully grasp the implications of participation—in this case
implications of testing mental health risks.. In a 2004
paper on ethical issues in psychiatric genetics Appelbaum
raises the question ‘what should research participants be
told about the results of the tests they undergo?” bearing
in mind that, e.g.,"[m]ost of the purported associations of
genetic loci with psychiatric disorders have subsequently
been disproved” and in the context of genetics absolute
risk from a single allele is expected to be minimal [97].
Around the same time, Biesecker and Peay discuss the
importance of genetic counselling for research partici-
pants who are receiving genetic test results on the risk of
psychiatric illness [99]. A decade later Bieseker returns
to the topic and emphasises that “An important aspect
of consenting to these studies is an appreciation for the
degree of uncertainty’, including the risk of false positive
and false negative research results [100].

Another question is how to deal with incidental and
secondary findings that are expected to emerge in the
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context of research due to the extensive genetic and other
types of data analysed [50].

Discussion

Our analysis revealed four main themes that have been
discussed in the literature thus far: (1) potential harms
and benefits, (2) rights and responsibilities, (3) counsel-
ling, education and communication, and (4) ethical issues
in different applications. Each of the themes include
numerous subtopics. In what follows, we comment on
some frequently discussed subtopics and then move to
the topics that were less prominent in the literature.

The rationale for developing tools to predict individual
risk of developing a severe mental disorder is the bene-
fits that such tools bring to individuals at risk and their
families. In the literature, great emphasis is put on the
benefits that are directly clinical, e.g., predicting risks
early allows for preventive (risk reduction or resilience
strengthening) measures, thereby reducing the likelihood
or delaying the onset of a disease. At the same time, many
authors point towards the benefits that are not (at least
directly) clinical or medical, e.g., that predictive informa-
tion can positively affect an individual’s behaviour, give
individuals and their family members a feeling of con-
trol, reduce anxiety, improve family relationships, etc.
However, because it is very difficult or even impossible to
measure or quantify these positive effects, making a cost-
benefits analysis of the clinical use of prediction tools is
problematic. The empirical evidence shows that the indi-
viduals’ hypothetical interest in risk prediction is rather
high which counts as an argument to offer it. However,
would this hypothetical interest translate into real-life
uptake of the risk prediction? It is, of course, impossible
to predict, but if predictive genetic testing for somatic
disorders can provide any guidance then the answer most
likely is more negative than positive. As Laegsgard and
Mors and others point out, empirical evidence indicates
that hypothetical interest in predictive genetic testing for
somatic conditions as Huntington’s disease and cancer is
a poor predictor of actual test uptake [41, 101].

It is potentially useful to make a distinction between
families with or without high in this case. According to
the findings reported above [96] the uptake of testing is
facilitated by family history. It is reasonable to speculate
then that at risk families will be more motivated to use
the predictive tools than families who are not at risk. This
claim however should be backed by further evidence.

There are other factors that may facilitate the uptake of
testing. In a recent systematic review of literature on the
predictors of genetic testing decisions both for somatic
and psychiatric disorders Sweeny et al. conclude that
“people are more likely to test when they perceive many
benefits of testing, few barriers to and risks of testing,
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and positive attitudes surrounding testing” [102]. In com-
parison, genetic disorder-related variables as perceived
risk, perceived control and severity showed much weaker
impact on the decision being tested [102]. This under-
scores the importance of highlighting the benefits that
prediction of risk might provide.

The eventual cost—benefit ratio of clinical use of novel
predictive tools in psychiatry will be determined by the
number and weight of the possible risks, harms and con-
cerns that such risk prediction might bring relative to the
benefits. And the concerns described in the literature are
numerous. First, results can be false negative (no or low
risk is wrongly communicated) or false positive (high risk
is wrongly communicated). Second, being said to be at
risk brings harm. It might negatively affect an individual’s
behaviour, cause anxiety, change the person’s self-con-
ception, people might adopt a patient’s identity and that
might further exacerbate their condition, the prediction
itself might serve as a trigger event for the condition in
question, etc. Third, there are a number of concerns that
are related to the social context, e.g., if disclosed, predic-
tion of risk could affect an individual’s job opportuni-
ties or give rise to discrimination, negative labelling or
stigmatisation.

Fourth, a concern that has attracted considerable atten-
tion in the literature is stigmatisation. To some extent, it
is certainly justified as stigmatisation is one of the most
often discussed issues regarding mental disorders in gen-
eral and numerous empirical studies indicate that the
phenomenon is real and significant. But it is also com-
plex. There are at least two reasons why the concerns of
stigmatisation should be discussed with particular care.

First, there are two opposing strands. An optimistic line
of reasoning argues that a genetic explanation of psychi-
atric disorders decreases the stigmatisation of individuals
with psychiatric disorders, while a pessimistic one argues
for the opposite view, namely, that it increases stigmati-
sation. There is a simple and empirically based explana-
tion for this contradiction. In a meta-analytic review of
associations between biogenetic explanation of mental
disorders and three key elements of stigma (blame, per-
ceptions of dangerousness, social distance) Kvaale et al.
conclude that individuals who rely on biogenetic explana-
tions of mental disorders are less likely to blame affected
individuals for their issues, however, they perceive them
as more dangerous and want to distance themselves from
them [103, 104]. Therefore, biogenetic explanations of
psychiatric disorders have “mixed blessings” [105]. Based
on this work, one could speculate that clinical application
of novel risk prediction models for severe mental disor-
ders also has differential effects on stigmatisation.

Second, studies on stigmatisation usually address
stigma towards individuals with mental disorders, and



Neiders et al. BMIC Psychiatry (2025) 25:501

there are also some studies on stigmatisation of individu-
als with prodromal or subsyndromal psychotic symptoms
[106], but evidence is lacking on whether stigma is expe-
rienced in similar way in asymptomatic individuals at
risk. Interestingly, a recent experimental vignette-based
study involving health care professionals [107] suggested
that concerns about the increase of stigmatisation due to
the use of predictive tools are justified. The results they
report generally correspond to the conclusions reached
by Kvaale et al. [103, 104]. That is, they found that novel
predictive tools for psychiatric disorders might decrease
some aspects of stigma (e.g., anger), but increase others
(e.g., fear).

Further, there are more possible negative effects of
receiving prognostic information about mental health
risk. Gomez-Carillo et al. refer to some studies that show
how perceived risk affects individuals even more than
the actual genetic risk. They write “Similarly, receiving a
diagnosis that conveys a specific prognosis can affect the
course of illness and treatment response, in part through
placebo or nocebo responses and other broader expec-
tancy responses [..] as well as potentially leading to social
stigma with consequences for self-efficacy, help-seeking,
and employment status."[75] Although they talk about
diagnosis and prediction of prognosis here, it seems that
the same applies to prediction of diagnosis as well. To
explain this point, they involve the concept introduced by
philosopher Ian Hacking—“the looping effect of human
kinds” which refers to the feedback effect when the
meanings of science classifications affect the behaviour
of people who fall under that classification [108, 109].
They suggest that in case of a psychiatric disorder, there
is a “process of “bio-looping” in which cognitive, behav-
ioural, and interpersonal processes feedback to alter the
individual’s neurobiology in addition to their social and
psychological effects” [75].

The literature thus far does not adequately address
issues related to the employment of machine learning
and other Al algorithms in predictive tasks. This is sur-
prising, given the important role this technology plays
in novel prediction tools. However, the technology is
still relatively novel. One of the concerns that is raised
is unexplainability or opacity. As Lane and Broome put
it: “Current personalised prediction models often lack
transparency in terms of not supplying the user with
an explanation of how or why a particular risk estimate
is made. In addition, the complexity of statistical and
machine learning methods makes it extremely difficult
(and often impossible) [..] to decipher the prediction
model’s workings"[8]. Henceforth, the claim is that so-
called “black-box” machine learning models should be
avoided. Is such a strict view justified? The ethical prin-
ciple of explicability regarding AI was formulated by
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Floridi et al. in the programmatic report of the Al4Peo-
ple Scientific Community which attempts to lay out the
foundations for a “Good AI Society” [110]. To accomplish
that, they use the framework of four principles (auton-
omy, beneficence, non-maleficence, justice) developed
by T. L. Beauchamp and J. F. Childress [111] and widely
adopted in biomedical ethics by adding one more prin-
ciple—explicability. The principle of explicability accord-
ing to Floridi et al. includes two requirements—“the need
to understand and hold to account the decision-making
processes of AI” [110]. However, first, some authors have
challenged the view that explicability should be treated
as a separate principle in biomedical ethics [112, 113].
Further, in bioethics literature on ethical issues of using
machine learning in medicine, there is no consensus on
how strict the requirement of explicability is. For exam-
ple, Wang et al. point out that black-box models are not
that different from other areas in medicine where health-
care professionals lack complete biological or clinical
knowledge: “Clinicians cannot always explain why they
arrived at a particular diagnosis. Many effective drugs—
were in widespread use for decades before their mecha-
nism or action was understood. It is still not clear how
electroconvulsive therapy or selective serotonin reuptake
inhibitors work” [114]. It seems that it would be wrong
then to hold AI to a higher standard than drugs or dif-
ferent types of medical devices. No doubt, the clinical
use of machine learning algorithms raises new issues
that should be addressed [115, 116], but as Friedrich
et al. argue “Explainability need not be the determining
factor when deciding whether to deploy black-box Al in
medicine. Rather, physicians ought to be able to use their
own clinical reasoning, combined with patient values and
preferences, to use black-box Al—and all technologies—
prudently” [117]. To find out whether the lack of explain-
ability of machine learning algorithms is a real obstacle, it
would be important to find out—as far as it is possible in
the circumstances—how all the stakeholders (e.g. poten-
tial users of prediction tools, their family members, clini-
cal psychiatrists and genetic counsellors) view the issue.
Especially, how important explicability for them is in the
context of other factors, such as prognostic accuracy,
risk of bias, availability, uptake, etc. As with many other
concerns, this area would certainly benefit from insights
gathered via empirical research. Further, one should take
into account that being able to explain at the level of the
individual which factors drive or reduce the risk is rel-
evant treatment decisions. This information potentially
gives insight in the type of prevention an individual will
benefit most from (e.g. trauma therapy or social skills
training) thereby guiding treatment decisions.

There are two other issues that would deserve more
attention than received so far in the literature—the
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clinical utility and concerns about excessive or manda-
tory use. Clinical utility, cost—benefit ratio and avail-
ability are key elements for the implementation of novel
prediction tools in clinical practice. How likely is it that
use of novel prediction tools will result in an improved
health outcome? What will be the costs of the method?
How available will it be to the individuals who need it?
These and similar questions seem especially pertinent
considering how underfunded mental health care is in
many countries [118].

Concerns about excessive or mandatory use of pre-
diction tools are only addressed by Manzini and Vears
[35] stating that as soon as genetic screening becomes
an acceptable practice this may raise societal pressure
on parents to screen their children for psychiatric disor-
ders and therefore undermine parental decision-making
authority. To counter this objection, they point to the
complexity of gene-environment interaction and that one
of the benefits of genetic testing is that it enables parents
to pursue early screening, thereby giving an opportunity
to reduce the exposure of the child, who is at risk, to envi-
ronmental risk factors. If that is the case the genetic test-
ing in fact enhances parental decision-making autonomy.
This is an interesting move, but their opponents might
still insist that the main concern is not resolved as the
pressure might be not only societal, it might also be insti-
tutional, e.g., in government-funded healthcare systems,
some healthcare benefits might be made conditional on
the testing.

Although we tried to provide as comprehensive a pic-
ture as possible, the review has some limitations that
should be mentioned. First, only English language articles
were included.

Second, most of the articles were looking at genetic
testing of psychiatric diseases and did not include anal-
ysis of prediction tools integrating several biomarkers
and Al This is relevant because there are many differ-
ent approaches to risk prediction—an app in the hands
of users, a tool for physicians or a tool that is only used
by a genetic counsellor. Specific forms of implementation
come with their own risks and benefits, which are not
addressed in this study.

Conclusions

The review reveals a wide range of ethical and societal
concerns that should be taken into account in develop-
ing and implementing novel prediction tools in clini-
cal practice. Our review makes clear that some issues
have received more attention (e.g. stigmatisation) than
others (excessive or mandatory use, Al ethics), point-
ing towards several gaps that should be addressed
in future, preferably empirical, research. Further,
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to obtain a more inclusive picture it is essential to
research the views of all the relevant stakeholders
involved—individuals and families at risk, researchers,
(child and adolescent) psychiatrists and other men-
tal health care workers. Moreover, it is reasonable to
assume that existing differences in mental health care
systems between countries and cultural differences
affect how stakeholders view risk prediction. There-
fore, researchers should be careful when they extrapo-
late their empirical findings to populations that are not
included in their studies.

Finally, we found indications that social and ethical
concerns weigh differently in families with high risk
than in the general population. Currently, however,
there is not much evidence to substantiate this claim
with empirical data and further research is needed. The
FAMILY project with its focus on the family context
aims to contribute in mitigating this gap.
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