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Introduction: Genetic counseling and testing in psychiatry warrant attention, but

research results on attitude, knowledge, personal experience and interest are

limited. There are only a few studies that have compared the opinions of the

general population and experts regarding genetic counseling and genetic testing

in mental illness.

Methods: This study aimed to investigate these gaps through a cross-sectional

survey conducted in Austria, involving a sample of the web-active population,

representative according to gender, age and geographical location (n=1,000,

24.5% of them had a psychiatric diagnosis), and experts (n=145, 83.4% of them

psychiatrists). Two questionnaires were developed. Pearson chi-square statistics

were used to compare responses, and regression analyses were employed to

measure the strength of psycho-sociodemographic influences on answers.

Results: The findings revealed that public considered genetic counseling to be

more important than experts did (68.8% versus 54.2%; Pearson chi-square

12.183; df=1; p<0.001). The general population believed that genetic testing is

useful for diagnosing mental disorders, which contrasted with experts’ opinions

(67.9% versus 17.2%; Pearson chi-square 137.236; df=1; p<0.001). Both groups

agreed on the potential benefits of pharmacogenetic testing (79% versus 80%). A

small number of individuals from the public had sought genetic counseling (8%),

and only a minority of experts had specific training and experience in this

field (28%).

Discussion: This is the first survey study on the topic conducted in Austria, with

limited international studies available. Austrian experts place less value on genetic

counseling compared to their counterparts in other countries. Despite

recognized importance placed on genetic counseling and testing, utilization

rates remain low. The value of pharmacogenetics is predicted to increase in the

future. Consequently, it is crucial for medical training programs to emphasize the
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significance of genetic counseling and enhance the understanding of genetic

aspects related to mental illnesses to enable experts to provide adequate

psychoeducation and personalized care to the extent possible to patients and

their families.
KEYWORDS

genetic counseling, genetic testing, mental illness, survey, general population, experts,
attitude, interest
1 Introduction

Mental disorders are common. According to a world-wide

population survey, the lifetime prevalence of being diagnosed

with any psychiatric disorder is 28.6% for males and 29.8% for

females (1). The most common disorders in males are any anxiety

disorder (11.3%), any mood disorder (9.5%), and any substance use

disorder (15.6%), whereas in females, the lifetime prevalence is

18.8%, 15.4% and 4.5%, respectively. It is well known that mental

disorders run in families (2). Estimates of twin heritability are high,

range from around 37% for Major Depressive Disorder to around

81% for Schizophrenia (3). However, estimated SNP- heritability is

much lower, ranging from 5.3% for posttraumatic stress disorder to

29.3% for obsessive compulsive disorder (4, 5). Despite substantial

progress in the last decade, the multifactorial genetic causal factors

mostly remain elusive. Some large-scale studies have discovered an

increasing number of common genetic variants with low penetrance

associated with mental disorders, exhibiting high polygenicity and

genetic overlap between disorders (4, 6, 7). Additionally, we are

learning more about the influence of rare variations with higher

penetrance, most notably demonstrated by “copy number

variations” (CNVs).

Genetic counseling is a specialized medical service provided

over multiple sessions. Professionals providing genetic counseling

interpret and explain genetic information to patients and support

them throughout the process. They counsel patients regarding

decisions about genetic testing, can order genetic tests, discuss the

results, calculate genetic risks, and explain inheritance patterns.

They also manage the psychosocial and psychological

consequences for individuals and their families (8). Genetic

counseling can be applied to all conditions with a genetic

component, making it a valuable asset in psychiatric care. It

helps reduce stigma, enhances understanding and classification

of disorders within families, and improves the management of

these disorders. Meta-analyses have demonstrated positive

outcomes associated with genetic counseling (9–13). In both

pre- and post-genetic testing scenarios, genetic counseling plays

a critical role (14). In Austria, genetic counseling and testing are

regulated by the Genetic Engineering Act (15). Genetic counseling

in Austria is exclusively provided by medical professionals. In

many countries worldwide, the profession of a “genetic counselor”
02
has long been established as an integral component of genetic

testing services (16, 17).

Despite considerable progress in the field of psychiatric genetics

in recent years, yielding many significant and replicable findings,

validated genetic tests for predicting a mental disorder in pre-

symptomatic individuals and diagnosing common mental disorders

in symptomatic patients are still lacking. The International Society

of Psychiatric Genetics (ISPG), as the preeminent professional

society in this field, periodically updates a policy paper on its

website to provide guidance for physicians (18). In certain

circumstances, diagnostic genetic testing can be warranted. For

example, CNVs and single-gene variants with large effects, which

are rare genetic changes in DNA (“deoxyribonucleic acid”), are

strongly linked to mental disorders such as intellectual disability

(ID) and autism spectrum disorders (ASD). Some genetic tests for

CNVs have become part of routine clinical genetic assessments for

children with “neurodevelopmental disorders”, such as ID (19–21).

However, this is not yet the case for ASD and schizophrenia (22).

Attitudes, barriers and beliefs regarding genetic testing vary among

patients, experts, and the public, even when it comes to organic

mental disorders like dementia (23, 24). Studies have shown

substantial interest among patients and their families in

diagnostic and predictive genetic testing in psychiatry. Some

psychiatrists also share this interest (25).

Pharmacogenetic testing provides information about genes to

help choose the most suitable medicine and dosage for individual

patient. It is gaining traction in the field of psychiatry (26–31).

There are two branches of pharmacology: pharmacokinetics, which

refers to the path of a drug into, through and out of the body (drug

metabolism), and pharmacodynamics, which concerns the action of

drugs on the body. In some countries, there are legal

recommendations, though not requirements, for genetic testing

before prescribing certain psychotropic drugs to protect

individuals from severe adverse drug reactions (32). This is

particularly relevant for genetic testing related to specific

polymorphisms in the human leukocyte antigen system (HLA).

Certain HLA types can predispose carriers to life-threatening skin

conditions, such as Stevens-Johnson syndrome, when exposed to

drugs like carbamazepine. Over the past two decades, research has

identified various genes that influence drug metabolism. One

crucial family of enzymes central to drug metabolism is
frontiersin.org
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Cytochrome P450 (CYP). Genetic variations in genes encoding

specific members of this family, such as enzymes CYP2D6 and

CYP2C19, result in differences in the metabolism of many drugs

used in psychiatry, especially antidepressants and antipsychotics

(33). Patients with certain variants are at an increased risk of

experiencing adverse drug reactions, while patients with other

variants may be less responsive to treatment (26, 34). While there

is sufficient scientific support for clinical recommendations for

some psychotropic drugs based on variants in pharmacokinetic

genes, knowledge about how neurotransmitter receptor genes

influence the therapeutic response to psychiatric medications is

not yet well-established enough to predict treatment outcomes

through genetic testing before therapy initiation. Currently,

intense research efforts are underway to deepen the knowledge of

pharmacogenetics in psychiatry to provide more personalized care

to patients (35). Clinical studies suggest that testing may be most

beneficial for individuals who have previously experienced an

adverse drug reaction or inadequate response to medications (18,

27, 36, 37). Detailed information about pharmacogenetic findings,

including dosing recommendations, is collected and published by

the Clinical Pharmacogenetic Implementation Consortium (CPIC)

(27) and the Dutch Pharmacogenetics Working Group

(DPWG) (38).

There are only a few studies that have compared the opinions of

the general population and experts regarding genetic counseling

and genetic testing in mental illness. Some of these studies focused

on specific mental illnesses, while others have centered on patients

and their relatives. It’s also important to differentiate between

surveys that yield quantitative results and those that provide

qualitative insights.

A qualitative study conducted in the United Kingdom (UK) on

genetic counseling in psychiatry gathered data from 32 health

professionals (39). At that time, genetic counseling was not

routinely offered for psychiatric disorders in UK. However, the

healthcare professionals believed that genetic counseling would be

valuable and desirable. Another qualitative survey was conducted in

United States (USA), Colorado, involving twenty patients with

depression who had previously undergone psychiatric

pharmacogenetic testing due to failed therapies or medication

intolerance (40). The experiences ranged from optimism to

disappointment. In Canada, researchers published the results of a

qualitative survey involving patients (n=7) and experts (n=15) on

pharmacogenomic testing for depression. Both groups expressed a

need for more evidence and had concerns, particularly related to

economic issues and subject-specific training (41). In the UK,

scientists conducted a qualitative survey in 14 genetics

practitioners, resulting in several key findings: a need for

increased workforce capacity, enhanced access to psychological

support for patients, and more specialized knowledge in

psychiatric genetics (42).

Quantitative surveys available in the literature will be reported

alongside our data in discussion.

Currently, there is no available information on scientific studies

and publications on the attitudes, knowledge, personal experiences,

and interest to genetic counseling and testing for mental disorders

among the public and experts in Austria. However, obtaining such
Frontiers in Psychiatry 03
information is crucial to developing an adapted healthcare plan.

There is a significant need for research in this area. This study was

conducted to address among others the following questions

concerning mental disorders among the public and experts in

Austria, and to compare responses between them: How useful do

the groups consider genetic counseling and testing for diagnosing

mental disorders? Do the groups believe genetic tests are currently

available for diagnostic purposes? Furthermore, the study aims to

investigate the influence and extent of psycho-sociodemographic

factors on the responses to the following questions: Do individuals

from the general population and experts perceive pharmacogenetic

testing as useful? Howmany people have utilized genetic counseling

and testing, and how many experts have employed these services?

Have experts undergone specialized training in genetic counseling?

How willing are individuals to undergo genetic counseling, genetic

testing and pharmacogenetic testing?
2 Methods

This publication is founded on a master’s thesis that delved into

the economic viability of establishing a medical practice for genetic

counseling in psychiatry (43). While the methods and raw data

values of the surveys were initially presented in German within the

thesis, the specific findings and statistics presented here are being

published for the first time.
2.1 Study design, survey development,
questionnaires and pre-testing

Cross-sectional surveys were conducted in Austria, targeting

both the representative general population (referred to as the

‘public’) and experts. These surveys were administered by a

reputable market research firm, “Das Österreichische Gallup

Institut” (www.gallup.at);. The survey design targeted to collect

personal insights of public and experts regardless the level, quality

and source of their prior knowledge on genetic counseling and

testing in general and in psychiatry.

To gather data, two distinct questionnaires in German with

closed questions were developed exclusively for this study, validated

and administered (questions in detail can be found in Appendix 1

and 2, translations of the questions into English were produced to

be shown here and can be found in Appendix 3 and 4). These

questionnaires were designed by the authors based on a thorough

review of relevant existing literature (references see in discussion),

clinical expertise of authors (psychiatry, neurology, psychotherapy,

human genetics, psychiatric genetic counseling) and adaptions to

the local context in Austria. The first questionnaire, consisting of 35

items, was intended for use with adult participants from the public.

The second, comprising 36 items, was tailored for experts. Both

questionnaires were structured around four key domains, all in

psychiatric counseling and diagnostic- and pharmaco-genetic

testing: attitude, knowledge, personal experience, and interest.

Additionally, they included items measuring socio-demographic

variables (age, gender) and questions pertaining to personal
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histories of psychiatric disorders, profession, education, place and

population of residence, household income within the public, and

questions related to specialization, training and education and

workplace within experts. Information regarding the purpose of

the study and how the data would be used was given at the

beginning of the survey. Respondents were told that it is not

about them having concrete knowledge of certain things, but

about their personal, emotional assessment, experience and

intention. Responding to each questionnaire typically required 10

to 15 minutes. The questions in these surveys took two main

formats: either dichotomous (‘yes’ or ‘no’) or employing a Likert-

scale ranging from 1 (‘very useful´, ´very satisfactory´ or ‘most

likely’) to 5 (‘not useful at all’, ´not at all satisfactory´ or ‘not likely at

all’). First versions of both questionnaires were pre-tested to ensure

ease of use and appropriateness of the survey content among five

individuals from the public and five experts respectively, all drawn

from the authors’ network. These individuals provided feedback on

the draft, leading to minor revisions focused on clarifying certain

items, simplifying questions and adding some explanations. The

second versions were again reviewed by the experts as before. After

minor revisions again, psychologists of the market research

company, experienced in survey methods, conducted a review,

leveraging their expertise in content conception, formatting,

testing, and filter implementation. Where necessary, explanations

for specific terms were incorporated. The questionnaires were

accordingly revised to their third versions. Subsequently, the

authors conducted a final review, and the questionnaires were

prepared for administration. The nine questions of the

questionnaire for the public, that were statistically evaluated in

the current analyses, were subjected to a test-retest-reliability test on

a representative sample of 150 individuals from the web-active

population in Austria aged 18 years and older. This sample from the

online access panel (see recruitment below) was stratified according

to specific quotas (gender, age, education – with or without

Matura). The second wave of test-retest surveys took place

approximately ten days after the first. In the first wave a

corresponding excess of interviews were carried out, so that a

base of 150 interviews was created in the second wave. Only

people who took part in both waves were, of course, included in

the test-retest-reliability study. An incentive was given even if

somebody only took part in the first wave of the survey.
2.2 Participants, recruitment, data
collection, quality check, sample size

2.2.1 General population (public)
The survey of Austria’s adult population was conducted among

individuals who were representative of the web-active population

aged 18 years and older (see Table 1). Every person in the

population has the same chance of becoming part of the sample.

The sampling is two-stage: in the first step, panel participants are

recruited from the population, in the second step, the sample is

drawn from the panel. This sample was stratified according to

specific quotas (gender, age, and federal state of residence, ´random

quota method´) and it comprised 1,000 participants (245 of them
Frontiers in Psychiatry 04
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weighting (´random iterative method´) ensured that the sample

represents a representation of the population in terms of important

structural characteristics. Incentives were provided to panelists.

Data collection for this sample took place between October 20

and 23, 2020. The online access panel used for this survey adheres to

stringent quality criteria, including measures to prevent false or

multiple registrations through methods such as manual screening

and automated verification algorithms. Additionally, participant

authentication is based on bank details, and a double opt-in

procedure is in place. The panel maintains comprehensive profile
TABLE 1 Structure of respondents from the general population
(public) (43).

Population: number (%)

Total 1,000 (100)

Gender

Male 488 (48.8)

Female 512 (51.2)

Age (years)

18 – 30 200 (20.0)

31 – 50 342 (34.2)

>50 458 (45.8)

Federal state of residence

Vienna 213 (21.3)

Lower Austria, Burgenland 224 (22.4)

Styria, Carinthia 208 (20.8)

Upper Austria, Salzburg 227 (22.7)

Tyrol, Vorarlberg 128 (12.8)

Profession

Self-employed, liberal profession,
managerial staff

65 (6.5)

Civil servants, employees 330 (33.0)

Workers 143 (14.3)

Pupil, student 52 (5.2)

Not employed 140 (14.0)

Pensioner 270 (27.0)

Highest educational degree

No qualifications, compulsory education 195 (19.5)

Vocational or technical school
without Matura

486 (48.6)

Matura, technical college, university 319 (31.9)

Mental illness*

Yes 245 (24.5)

No 755 (75.5)
*The following question was asked: “Have you ever been diagnosed with a mental illness?”
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data, which allows for precise participant selection. Furthermore,

the company strictly adheres to regulations designed to protect the

data and privacy of panelists.

2.2.2 Expert sample
It comprised a total of 145 participants (see Table 2), divided into

two groups. The first group consisted of medical doctors, all in

psychiatry, from across Austria (n=94). The second group consisted

of experts from diverse educational backgrounds (n=51, 47.1% of them

psychiatrists). For the 51 experts, we conducted interviews using

Computer Assisted Telephone Interviews (CATI) with the assistance

of two specially trained senior study leaders from the market research

firm having experience with target groups from the medical field. A
Frontiers in Psychiatry 05
search process was started to collect the eligible sample, after which an

attempt was made to have contact by telephone. If the experts were

generally willing to participate, an appointment was made for the

interview. Incentives were offered. Quality measures of interviews and

supervision were also carried out during CATI (checks, listening,

plausibility by looking at the statistics per interviewer, telephone

follow-up to check the participation of the respondents). On the

other hand, the 94 medical doctors completed an online

questionnaire through Computer Assisted Web Interviews (CAWI).

Each doctor received a personalized questionnaire link after expressing

willingness to participate, with each link usable only once and by a

single individual. No specific quotas were applied to the expert sample.

Data collection for this sample took place from October 27 to

December 8, 2020.

During the sampling process, the company conducted a quality

check to ensure that all interviews met the criteria for inclusion in the

analysis. Individual information was compared with each other and

checked for plausibility (e.g. the variables of town size and federal state

or occupation and education with age). Furthermore, the average

interview length was determined in order to eliminate interviews that

were too short. It was also checked whether there was obviously

random response behavior and the proportion of ´no information´

answers should not be too high per interview. All interviews met the

quality standards, and the data were stored anonymously.

The total population of Austria is approximately 8,900,000

(December 2020). In our representative survey, we included a sample

of 1,000 individuals. With this number of cases a fluctuation range of

+/- 1.4 to +/-3.2 is assumed. According to statistics from the Austrian

Medical Association as of December 31, 2020 (44), Austria had

approximately 4,000 specialists in related fields (e.g., psychiatry and

psychotherapeutic medicine, neurology, child and adolescent

psychiatry). Our expert sample consisted of 145 participants.

In the population survey, one of the questions asked was, “Have

you ever been diagnosed with a mental illness?” The responses

indicated that 24.5% of respondents had previously received a

diagnosis of a mental disorder. Furthermore, we inquired about the

specific mental disorder diagnosed in individuals who had reported a

prior diagnosis. Respondents were presented with a multiple-choice

question listing psychiatric diagnoses according to ICD-10 (45). The

most common mental disorders identified in our survey were mood

disorders (71%), anxiety disorders (33%), substance use disorders

(including alcohol, 12%), posttraumatic stress disorder (12%) and

bipolar disorder (9%).
2.3 Statistics

Descriptive statistics, such as numbers and percentages, were

employed to characterize the samples, including demographics

(refer to Tables 1, 2). For Likert-scale questions, in some

statistics, responses were recoded into a dichotomous variable

(responses 1 and 2 were categorized as agreement, to summarize

the answers with strong agreement, while responses 3 to 5 indicated

disagreement). As an exploratory study, correlations with p-values

less than 0.05 were considered suggestive of statistical significance,
TABLE 2 Structure of respondents from experts in Austria (43).

Experts: number (%)

Total 145 (100)

Gender

Male 74 (51)

Female 71 (49)

Age (years)

<35 12 (8)

35 – 55 90 (62)

>55 43 (30)

Completed medical specialist training or other education*, **

Psychiatry and psychotherapeutic medicine 85

Psychiatry 38

Psychiatry and neurology 22

Child and adolescent neuropsychiatry and
psychotherapeutic medicine

10

Neurology 8

Neurology and psychiatry 8

Child and adolescent neuropsychiatry 7

Human genetics 3

Medical genetics 2

Other education 19

Current job or work setting**

Hospital 90

Medical ordination as “Wahlarzt” (elective
doctor, whose bill gets fully or in part paid by
health insurance in Austria)

75

Psychosocial service 15

Medical ordination with health
insurance contracts

10

Other facility 14
*Medical specialist training according to training regulations of Austrian Medical Association.
**Multiple entries possible.
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and no multiple testing correction was applied. The presented

results are based on the analysis of a subset of questions. The

exact wording of the questions is available in Appendix 1 and 2 and

in Tables 3-5. We examined responses to three questions that were

posed to both the public and experts, enabling a statistical

comparison, focusing on attitudes and knowledge, using Pearson

chi-square statistics and p-values (see Table 3). Additionally, we

analyzed questions specific to each group, which were not suitable

for direct comparison but were utilized in regression analysis,

covering attitudes, knowledge, personal experience and interest.

Linear or logistic regression analyses were conducted to determine

the extent of psycho-sociodemographic influences (independent

variables) on the responses, utilizing various statistical tests

including ANOVA, chi-square, omnibus test, Wald test, and

associated p-values. In the public, four parameters were tested as

potential independent variables: age (a metric variable), gender

(coded as 0 for ‘men’ and 1 for ‘women’), highest educational degree

(coded as 0 for ‘no qualifications, compulsory education, vocational
Frontiers in Psychiatry 06
or technical school without Matura’ and 1 for ‘Matura, technical

college, university’), and mental illness status (a binary variable,

coded as 0 for ‘yes’ and 1 for ‘no’, in response to the question ‘Have

you ever been diagnosed with a mental illness?’ – see Table 1).

Among experts, the influence of age and gender on responses was

examined (refer to Tables 4, 5). Three individuals from the general

population did not provide their exact age and were consequently

excluded from regression analyses. Statistical analysis was

conducted using IBM SPSS version 22.
2.4 Ethical standards

This project was submitted to and approved by the ethics

committee of Danube University Krems, Austria. The committee

determined that participation in the survey was voluntary, the

participation process was anonymous, and therefore, written

informed consent was not required. The study adhered to the
TABLE 3 Comparison of responses from the general population (public) and experts to questions (see Appendix 1-4 in Supplementary Material) about
attitudes and knowledge regarding genetic counseling and genetic testing.

Questions

Approval:
number (%)

Rejection:
number (%)

Pearson
chi-square (df=1)

Asympt. sign.
(2-sided)

Attitude

Qu. 3 (public) and qu. 1 (experts): “How
useful do you think genetic counseling is for
mental disorders?” (Likert-scale)

General population 688 (68.8) 312 (31.2)

Experts* 78 (54.2) 66 (45.8)

12.183 p<0.001

Qu. 25 (public) and qu. 20 (experts): “How
useful do you think genetic testing is for
determining a diagnosis in the case of
mental disorders?” (Likert-scale)

General population 679 (67.9) 321 (32.1)

Experts 25 (17.2) 120 (82.8)

137.236 p<0.001

Knowledge

Qu. 23 (public): “In your opinion, are
genetic tests currently available that make it
possible to diagnose mental
disorders?” (dichotomous)

General population** 262 (26.2) 735 (73.8)

Qu. 14 (experts): “Are genetic tests
currently available, the use of which enables
the diagnosis of mental
disorders?” (dichotomous)

Experts*** 49 (35.8) 88 (64.2)

5.447 p=0.020
*Missing value: 1.
**Missing values: 3.
***Missing values: 8.
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ethical standards outlined in the 1964 Declaration of Helsinki and its

subsequent amendments. It is important to note that the manuscript

does not include clinical studies or patient data.
3 Results

3.1 Attitudes and knowledge in genetic
counseling and diagnostic testing public
and experts

Firstly, in both groups a majority considered genetic counseling in

mental disorders as important (see Table 3). The public exhibited a

stronger inclination towards considering genetic counseling for mental

disorders as essential compared to experts. Specifically, 68.8% of the

public expressed approval (Likert-scale mean 2.03), whereas 54.2% of

experts did so (Likert-scale mean 2.37). This difference in response

behavior was statistically significant (Pearson chi-square 12.183; df=1;

p<0.001). Linear regression analyses (ANOVA) conducted to explore

the response behavior in both groups did not reveal any significant

influences from the independent variables (general population:

F=0.910; df=4; p=0.457; experts: F=0.916; df=2; p=0.403). In public

genetic counseling is said to be useful in the context of mental and even

more in physical illnesses (Likert-scale mean 2.03 versus 1.80).

Secondly, when queried about the utility of genetic testing for

diagnosing mental disorders, a significant contrast emerged

between the public and experts (see Table 3). The public was

more likely to view genetic testing as useful, with 67.9% offering

affirmative responses (Likert-scale mean 2.11). In contrast, only

17.2% of experts shared this perspective (Likert-scale mean 3.34).

This divergence was statistically significant (Pearson chi-square

137.236; df=1; p<0.001). Consequently, as in the previous case,

linear regression analyses (ANOVA) was conducted to investigate

response behavior in both groups to uncover significant influences

from the independent variables (general population: F=3.081; df=4;

p=0.016; experts: F=0.785; df=2; p=0.458). In the general

population, age has a significant influence on the assessment of

the usefulness of genetic testing for mental illnesses to determine

the diagnosis. The older, the more useful these tests are perceived to

be. However, the quality of the model is extremely low with an

adjusted R-squared of 0.008. No influence on the answers by age

and gender was seen in experts. Genetic testing is found to be useful

by the public for determining a diagnosis for mental and even more

in physical illness (Likert-scale mean 2.11 and 1.91). The

anticipated positive consequences of genetic testing clearly

outweigh the negative ones, 62% of the public see genetic testing

as positive for psychiatric disorders. The public considers it positive

to gain certainty by diagnostic genetic testing (64%) and to find

inner peace through the test (63%). Most people (60%) would find

the information that their own mental illness is genetically

determined to be reassuring, in people with diagnosed mental

illness even 65%. 15% believe that genetic testing has negative

consequences in connection with mental illnesses. For those with

higher education, the proportion is 20%. The negative consequences

they see primarily in following aspects: high level of fear about the

test result (59%), concern about stigmatization (48%), feelings of
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guilt about possible inheritance (38%), problems with insurance

(24%), employers (22%), family (16%) and friends (11%). A not

insignificant proportion of experts (overall 41%) believe in

stigmatization and discrimination against mentally ill people as a

result of genetic testing, specifically 49% in the age group above 55

years, 67% if rejecting the meaningfulness of even genetic

counseling and only 29% if having completed a special training

by Austrian Medical Association, the diploma in genetics.

Lastly, the question of whether genetic tests for diagnostic purposes

were currently available was posed, and the response behavior was once

again compared between the public and experts (see Table 3). A smaller

proportion of the public (26.2%) believed that genetic tests with the

capability to make psychiatric diagnoses were currently available, in

contrast to experts, among whom 35.8% held this belief. Although the

response behavior differed, it did so with a relatively high margin of

error (Pearson chi-square 5.447; df=1; p=0.02). Experts, who think

diagnostic genetic tests are available, think there are genetic tests for

organic psychiatric disorders (78%), for schizophrenia (45%), for

affective disorders (37%), for developmental disorders (35%) and for

intellectual disability (33%). Again, logistic regression analyses

conducted to explore response behavior did not reveal significant

influences from the independent variables (general population:

omnibus test chi-square 2.788; df=4; p=0.594; experts: omnibus test

chi-square 3.420; df=2; p=0.181).
3.2 Knowledge in genetic counseling
in experts

A minority (28%) reported having received specific training and

education in genetic counseling. A notable correlation was observed

with logistic regression between age and training in this domain.

Specifically, as the age of the interviewed experts increased, they were

more likely to have received training (omnibus test chi-square 18.033;

df=2; p<0.001). This suggests that older experts in the field were more

inclined to have formal training in genetic counseling (see Table 4).
3.3 Interest in genetic counseling and
testing in public

A significant majority (79%) expressed their willingness to

undergo genetic counseling if they perceived a need, because they

themselves or relatives have a diagnosis of a mental illness (see

Table 4). However, logistic regression analysis did not reveal any

associations with independent variables, indicating that this desire

was consistent across different demographic groups (omnibus test

chi square 2.355; df=4; p=0.671). Similarly, when asked whether

they would opt for genetic testing if it were offered to them, 74%

responded affirmatively. Notably, the likelihood of agreeing to

genetic testing increased among individuals who had already

received a diagnosis (omnibus test chi-square 15.081; df=4;

p=0.005). It’s important to acknowledge that this result carries a

relatively high margin of error. Regarding the desire for

pharmacogenetic testing in the event of non-response to drug

therapy, the public showed no clear preference, with 51% in favor
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and 49% against. Linear regression analysis testing the independent

variables did not identify any significant influences on this response

(F=0.117; df=4; p=0.976).
3.4 Attitudes in pharmacogenetic testing in
public and experts

Both groups share a strong consensus regarding the significance

and utility of pharmacogenetic testing for mental disorders, with 79%

(public) and 80% (experts) approval rates (Likert-scale mean in

experts 1.76). It’s noteworthy that when analyzing the response

behavior in both groups through logistic or linear regression

analyses, the independent variables did not exhibit significant

influences (general population: omnibus test chi-square 4.216; df=4;

p=0.378; experts: F=0.639; df=2; p=0.530). This underscores the

substantial agreement across these two cohorts on the importance

and helpfulness of pharmacogenetic testing. 63% of experts consider

pharmacokinetic testing to be very useful (Likert-scale mean 1.56),

and 47% consider pharmacodynamic testing to be very useful (Likert-

scale mean 1.93). Three quarters (75%) of the public see the positive

consequences of a tailored treatment approach (see Table 5).
3.5 Personal experience in genetic
counseling and testing in public
and experts

In the public, 8% reported having undergone genetic counseling

for mental disorders, with 60% of these cases related to depressive

disorders and 18% to anxiety disorders. Logistic regression analysis

revealed a significant association: individuals with a history of

mental illness were more likely to have received genetic
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counseling (omnibus test chi-square 83.432; df=4; p<0.001).

Similarly, 9% of the public had undergone genetic testing, 43% of

these because of a physical illness, 41% in the context of

pharmacogenetics and 33% because of a psychiatric illness (see

Table 5). Logistic regression analysis showed that individuals who

were younger, had lower levels of education, and had a diagnosed

mental disorder were more likely to have undergone genetic testing

(omnibus test chi-square 17.872; df=4; p=0.001).

Among experts, a minority had experience in genetic counseling

for mental illnesses (39%). Logistic regression analyses did not identify

significant influences of age and gender on response behavior in this

expert group (omnibus test chi square 5.200; df=2; p=0.074). Genetic

counseling was mainly provided for diseases from the schizophrenia

spectrum (71%), followed by affective disorders (64%) and organic

psychiatric disorders (54%). The clients in genetic counseling were

mainly patients themselves (93%) and women (93%). The advice was

mostly based on family history (91%) and, to a lesser extent, on genetic

tests (50%). Experts are only moderately satisfied with training in

genetic counseling in Austria. Amajority (63%) is clearly critical of this,

only 9% consider it to be satisfactory (Likert-scale mean 3.86). 28% of

experts had experience with diagnostic genetic testing, if done,

especially provided for organic psychiatric disorders (67%),

schizophrenia (43%) and affective disorders (38%). Logistic

regression analyses did again not identify significant influences of age

and gender on response behavior in this expert group (omnibus test

chi-square 1.884; df=2; p=0.390) (see Table 5).
4 Discussion

Genetic counseling and testing in psychiatry warrant attention,

but little reliable knowledge is available about attitude, knowledge,

personal experience and interest. There is one study reporting on
TABLE 4 Questions (see Appendix 1-4 in Supplementary Material) and answers about knowledge and interest regarding genetic counseling and testing
among the general population (public) and experts.

Question

Approval:
number (%)

Rejection:
number (%)

Logistic
regression

sign.

Knowledge

Qu. 12: “Have you undergone special training
in genetic counseling (in Austria or
abroad)?” (dichotomous)

Experts 41 (28) 104 (72) omnibus test
chi-square 18.033,
df=2

p<0.001*

Interest

Qu. 5: “Would you get genetic counseling if
you needed it (because of a mental
disorder)?” (dichotomous)

Public 790 (79) 210 (21) omnibus test
chi-square 2.355,
df=4

p=0.671

Qu. 13: “If you were offered a genetic test, you
would do it?” (dichotomous)

Public 740 (74) 260 (26) omnibus test
chi-square 15.081,
df=4

p=0.005**

Qu. 32: “How likely is it that you will be
genetically tested if you do not respond to drug
therapy?” (Likert-scale)

Public 510 (51) 490 (49) F=0.117,
df=4

p=0.976
*Older experts were more likely to have received training in genetic counseling.
**Likelihood of agreeing to genetic testing increased among individuals who had already received a psychiatric diagnosis.
The influence of psycho-sociodemographic factors on the answering was calculated using logistic regression analyses.
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opinions, knowledge and practices in a sample of professionals in

Europe who are interested in the topic (46). But methods and

questions used did not correspond to our work presented here, e.g.

no sample of the public was surveyed and therefore no comparison

is made with public samples. The authors highlight the lack of

guidelines, knowledge, training and education in the field. This

publication was created within a funded action of European Union,

our group was participant and member of the action too. Our study

aimed to investigate these gaps through a cross-sectional survey

conducted in Austria, involving a sample of the adult web-active

population and experts. This is the inaugural exploratory survey

study on this subject in Austria.
4.1 Genetic counseling

Notably, in our study, genetic counseling was deemed

important by both the public and experts, albeit slightly more so

by the former. In contrast to the expressed interest and perceived

importance of genetic counseling and testing in mental illness, our

surveys revealed that very few individuals had taken advantage of

genetic counseling (8%), especially those with psychiatric disorders

(depressive and anxiety disorders). But only a quarter of our public

sample had a mental illness, and genetic counseling is not offered to
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everyone with a psychiatric diagnosis. Experts also reported limited

experience with genetic counseling (39%). To our knowledge, there

are no available publications with surveys on public opinion

regarding genetic counseling in mental illness. Few survey studies

have been conducted with experts on genetic counseling in the

context of mental disorders in other countries. In India, researchers

surveyed 150 psychiatrists regarding their attitudes toward genetic

counseling. A majority (92%) reported that patients often request it,

but only 39% provided information on genetic aspects of the

illnesses. Interestingly, experts in India rated the importance of

genetic counseling higher (93%) than experts in Austria. However,

psychiatrists in India expressed concerns about the adequacy of

their knowledge, with 81% feeling insufficiently informed about the

genetic aspects of mental illnesses (47). A study in Spain questioned

experts (n=152) about their views on the genetics of psychiatric

disorders and genetic counseling. The majority (59%) considered

the establishment of genetic counseling institutions to be valuable,

similar to Austria. Almost two-thirds (61%) strongly believed that

psychiatric disorders have a genetic basis, but only 12% of patients

inquired about genetic causes. Users (patients and relatives, n=959)

were less convinced (47%) about a genetic basis, but 80% considered

genetic counseling units important, although only 14% reported

that their psychiatrists had discussed the issue (48). In the USA, a

study involving genetic counselors (n=175) revealed a similarly high
TABLE 5 Questions (see Appendix 1-4 in Supplementary Material) and answers on attitudes and personal experience regarding genetic counseling and
testing in general population (public) and experts.

Question

Approval:
number (%)

Rejection:
number (%)

Logistic
regression

sign.

Attitudes

Qu. 22/1: “How useful do you think
pharmacogenetic tests are for mental
disorders?” (Likert-scale)

Experts 116 (80) 29 (20) F=0.639,
df=2

p=0.530

Qu. 29: “Do you think genetic testing can help
predict response to drug therapy for mental
disorders or help choose a drug that is right for
you?” (dichotomous)

Public 790 (79) 210 (21) omnibus test
chi-square 4.216,
df=4

p=0.378

Personal Experience

Qu. 7: “Have you already taken advantage of
genetic counseling for mental disorder (because
of your own conspicuous features or
conspicuous features in members of the
family)?” (dichotomous)

Public 80 (8) 920 (92) omnibus test
chi-square 83.432,
df=4,

p<0.001*

Qu. 11: “Have you ever had genetic testing
done?” (dichotomous)

Public 90 (9) 910 (91) omnibus test
chi-square 17.872,
df=4

p=0.001**

Qu. 2: “Do you provide genetic counseling for
mental disorders yourself or have you provided
genetic counseling for mental disorders
yourself?” (dichotomous)

Experts 57 (39) 88 (61) omnibus test
chi-square 5.200,
df=2

p=0.074

Qu. 24: “Do you carry out or have you
requested genetic tests for mental disorders to
determine a diagnosis?” (dichotomous)

Experts 41 (28) 104 (72) omnibus test
chi-square 1.884,
df=2

p=0.390
*A history of mental illness made it more likely to have received genetic counseling.
**Indiviuals who were younger, had lower levels of education and had a diagnosed mental disorder were more likely to have undergone genetic testing.
Influence of psycho-sociodemographic factors on the answering was calculated by logistic regression analyses.
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level of approval for genetic counseling, akin to India. However,

only a minority (44%) offered it for mental disorders, despite 94%

finding it important. Notably, genetic counselors believed that the

value of counseling for mental illnesses was limited due to a lack of

genetic data (49). In Australia and New Zealand, a survey of genetic

counselors (n=44) explored their practices regarding mental

disorders. The majority (75%) had never been involved with

psychiatric issues, 72% did not feel confident in providing risk

assessments for mental illnesses, and 95% expressed interest in

specialist training (50).

Indeed, there are several studies on genetic counseling and

testing among patients with specific mental illnesses and their

relatives, although we cannot directly compare these findings with

Austrian data. Here are some key findings from these studies: In a

study conducted in the USA on genetic counseling in patients with

schizophrenia (n=68) and their relatives (n=145), it was found that

0% of affected individuals and only 5% of relatives had received

genetic counseling. Only a minority (6%) of respondents had been

offered genetic counseling. However, a significant proportion (74%

of relatives and 72% of patients) believed that counseling would be

useful to them (51).

In summary, it is noteworthy that in Austria, experts assessed

the value of genetic counseling as high, but as relatively lower

compared to other countries, despite the fact that experts in these

other studies seldom utilized it.
4.2 Diagnostic genetic testing

Regarding genetic testing, only 9% of the public stated that they

had undergone genetic testing, mostly for physical illnesses (43%),

followed by pharmacogenetics (41%) and mental disorders (33%).

Notably, individuals with lower education levels and those with

mental illness reported more frequent genetic testing. A minority of

experts (28%) had experience with diagnostic genetic tests in mental

illness. These findings are consistent with other surveys on similar

topics. The divergence in public and expert opinion regarding

diagnostic genetic testing, as observed in Austria, is an intriguing

phenomenon. While the public believes in the utility of genetic tests

for diagnosis, experts hold a contrasting view. This discrepancy

raises questions as to whether expert consensus is adequately

communicated to the public. It also underscores the importance

of education campaigns and the need for experts to engage in

dialogue with the public to align perspectives. Notably, we couldn’t

find publications on this specific topic in other countries. Regarding

the existence of such tests today, only a minority of both the public

and experts believe they currently exist.

The following studies provide valuable insights into the attitudes

and perceptions surrounding genetic testing (and counseling) for

mental disorders in various populations and regions. In Denmark, a

study involving psychiatric patients (n=397), their relatives (n=164),

and students (n=100) explored attitudes and intentions regarding

psychiatric genetic testing. A majority of respondents (66.6%) agreed

that anyone who desires it should have the opportunity for testing, and

38% of patients expressed a desire for psychiatric genetic testing,

regardless of treatment options (52). A comparative study between
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Cuba (n=720) and Denmark (n=491) examined attitudes toward

genetic testing among students, patients with depression, and

relatives of patients. Significant differences were observed between

the two countries in terms of attitudes, knowledge, and opportunities

for genetic testing. Notably, respondents in Cuba expressed more

discomfort about psychiatric genetic research compared to those in

Denmark. Additionally, more patients from Cuba (52% versus 26%)

expressed fear about their ability to cope emotionally with the results of

a genetic test (53). A study in the USA focused on patients with eating

disorders (n=107) and their perspectives on genetic risk, testing, and

counseling. The participants tended to overestimate the risk of their

children developing an eating disorder and expressed interest in genetic

counseling (61%) and testing (47%) related to their eating disorders

(54). Surveys of the general population have also explored interest in

genetic testing for specific mental illnesses or among those affected by

these illnesses. For example, scientists conducted a survey in Australia

(n=1,046) and found a high level of interest (60-63%) in depression-

risk genotyping through a doctor, with interest positively associated

with a personal history of mental illness, self-perceived high risk for

depression, being female, and having no post-school education (55).

The authors anticipated a strong demand for predictive genetic testing.

Researchers in Australia surveyed genetic research participants in

Australia (n=3,646) and members of the public in the UK and the

USA (n=960) regarding their interest in genetic testing for mental

illness (56). Preliminary analysis showed higher interest in learning

about genetic predisposition for alcohol dependence, schizophrenia,

and depression in the US sample compared to Australia and the UK. In

the UK, only about a third of the public expressed a desire to know

their genetic predisposition, while in the US, this figure rose to two-

thirds, with the Australian sample falling in between the figures. In

Sweden, a survey was conducted among parents of autistic children

(n=868) and autistic adolescents and adults (n=213) to assess access,

utilization, and awareness of genetic counseling and testing. The

majority of respondents (65.8% of parents, 50% of patients) accepted

genetic testing if referrals were done. However, only aminority (9.1% of

parents, 2.8% of patients) had been informed about such offerings.

Interestingly, a significant portion of respondents mistakenly believed

that a genetic test was available to diagnose autism spectrum disorder

(ASD) (16.2% of parents, 19.6% of patients) (57). In Canada, a survey

of adults with autism (n=461) addressed the question of genetic testing.

A significant proportion (74%) believed that genetic testing should only

be conducted if the individual concerned can provide consent, and

approximately half (49%) expressed the opinion that no genetic testing

should be conducted at all. Only a minority of respondents felt that

genetic testing should be routinely offered (35% in adults, 26% in

children) (58).
4.3 Pharmacogenetic testing

Pharmacogenetic testing was considered important by both groups

in our survey, aligning with similar studies that show overwhelming

approval of pharmacogenetic testing among professionals. In an US

survey of psychiatric patients (n=598), the focus was on

pharmacogenetic testing. Respondents expressed interest in this type

of testing, with an average rating of 4.16 on a Likert-scale (from 1
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“strongly disagree” to 7 “strongly agree”). However, they reported

having limited information on the topic (average rating of 2.09) and a

preference for seeking information to reduce uncertainty (average

rating of 5.34) (59). Scientists conducted a study surveying US

neurologists and psychiatrists, finding that a significant proportion of

neurologists had ordered genetic testing in the past six months, albeit a

small fraction for pharmacogenetics (60). Among psychiatrists, a

minority had referred for testing, particularly for pharmacogenetics.

Overall, there was a consensus that genetic testing should be used more

frequently, with many respondents indicating a need for further

education in this field. Concerns were raised about the potential

psychological harm to patients, and calls for better legislation to

protect patients’ genetic data. Similarly, a survey of US psychiatrists

(61) revealed that 94.6% believed pharmacogenetic testing would be

useful for making pharmacological decisions, and 85.1% anticipated

these tests becoming standard practice in psychiatry. A substantial

portion (72.6%) believed that including genetic counselors in

psychiatric care would be beneficial. In Singapore, a survey among

194 experts, including doctors and pharmacists, found that 80.9%

considered psychiatric pharmacogenomic testing useful for identifying

suitable treatments, particularly in patients with drug intolerance (62).

However, only 46.4% felt competent to order such tests. Scientists in

the USA published a study on attitudes and practices regarding

diagnostic testing and pharmacogenetics among child and adolescent

psychiatrists (n=958) (63). Most respondents reported having used

genetic testing in the past year, with pharmacogenetic tests being the

most frequently ordered (32%). However, 45% rated their knowledge of

genetic testing practice guidelines as poor. Nonetheless, 73% perceived

pharmacogenetic testing as at least slightly useful in child and

adolescent psychiatry.
4.4 Strength and limitations

The strength of our study is that it is the first of its kind in Austria.

Another strength is the sample size in both groups, which allows to

draw reasonable conclusions. A limitation is that the selection of the

two groups surveyed did not focused on the groups most central to

implementation in practice, namely psychiatric patients and

psychiatrists. In our sample of the public we had 24.5% individuals

with psychiatric diagnosis and in the expert sample we had 83.4%

psychiatrists. Another limitation is that it was not assessed what genetic

counseling actually included for participants who reported experience

with genetic counseling. Was it a conversation around family history,

was it done in more than one session, and was information given about

genetic testing? Additionally, we do not have details on the counseling

provided by experts.
5 Conclusion

These results collectively illustrate the complexity of attitudes and

behaviors related to genetic counseling and testing for mental

disorders, underscoring the need for further research and education

in this field to bridge the gap between interest and utilization. Our

study represents a pioneering effort in Austria, and as far as our
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research extends, there is no analogous study worldwide that employs

comparable methods and inquiries: namely the survey of a

representative public sample and the direct comparison of the

response behavior with a group of experts regardless to the level,

quality and source of prior knowledge in the topic in both samples.

Nevertheless, a comprehensive review of literature and research in

this domain reveals a noteworthy convergence of outcomes.

Specifically, it underscores the substantial interest expressed by the

public and their growing demand for genetic counseling. Moreover, it

emphasizes the increasing significance of genetic testing, particularly

in the realm of pharmacogenetics. This ascendancy in importance is

already evident, particularly in cases involving treatment-resistant

diseases or a high incidence of adverse drug reactions.

Drawing from these valuable insights, we strongly assert that

genetic counseling and a broader understanding of the genetic

underpinnings of mental illnesses must be given a more prominent

role in education and training of medical professionals. Genetic

counseling not only revolves around what can be tested, but also

includes education about the limitations of the current knowledge,

e.g. that there is currently no valid diagnostic genetic testing possible

for most psychiatric disorders. These facets are essential components

of comprehensive patient care, and their inclusion inmedical training

programs stands to enhance healthcare delivery.
Data availability statement

The raw data supporting the conclusions of this article will be

made available by the authors, without undue reservation.
Author contributions

EA: Conceptualization, Formal analysis, Investigation,

Methodology, Writing – review & editing. SY: Conceptualization,

Formal analysis, Investigation, Methodology, Writing – review &

editing. HA: Supervision, Writing – original draft, Writing – review

& editing.
Funding

The author(s) declare that no financial support was received for

the research, authorship, and/or publication of this article.
Acknowledgments

We wi sh to a cknow l edge the coope ra t i on wi th

“Das Österreichische Gallup Institut” (www.gallup.at). This

publication is founded on a master’s thesis that delved into the

economic viability of establishing a medical practice for

genetic counseling in psychiatry. Akimova E, Shahriar Izadi

Yazdi (2021) Untersuchung zum marktorientierten Bedarf

genetischer Beratung und genetischer Testung bei psychiatrischen

Störungen in Österreich als Grundlage für die mögliche
frontiersin.org

http://www.gallup.at
https://doi.org/10.3389/fpsyt.2024.1436875
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Aschauer et al. 10.3389/fpsyt.2024.1436875
Entwicklung einer Spezialeinrichtung für genetische Beratung.

[Master´s Thesis]. [Krems, Austria]: Danube University Krems,

Department of Economics and Health, Center for Health and

Hospital Management.
Conflict of interest

Author HA was and is currently the managing director of the

company Biopsychosocial Corporation, BioPsyC, Non-profit

Association for Research Funding Ltd.

The remaining authors declare that the research was conducted

in the absence of any commercial or financial relationships that

could be construed as a potential conflict of interest.
Frontiers in Psychiatry 12
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations,

or those of the publisher, the editors and the reviewers. Any product

that may be evaluated in this article, or claim that may be made by its

manufacturer, is not guaranteed or endorsed by the publisher.
Supplementary material

The Supplementary Material for this article can be found online

at: https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1436875/

full#supplementary-material
References
1. McGrath JJ, Al-Hamzawi A, Alonso J, Altwaijri Y, Andrade LH, Bromet EJ, et al.
Age of onset and cumulative risk of mental disorders: a cross-national analysis of
population surveys from 29 countries. Lancet Psychiatry. (2023) 10:668–81.
doi: 10.1016/S2215-0366(23)00193-1

2. Uher R, Pavlova B, Radua J, Provenzani U, Najafi S, Fortea L, et al.
Transdiagnostic risk of mental disorders in offspring of affected parents: a meta-
analysis of family high-risk and registry studies. World Psychiatry. (2023) 22:433–48.
doi: 10.1002/wps.21147

3. Sullivan PF, Daly MJ, O´Donovan M. Genetic architecture of psychiatric
disorders: the emerging picture and its implications. Nat Rev Genet. (2012) 13:537–
51. doi: 10.1038/nrg3240

4. Andreassen OA, Hindley GFL, Frei O, Smeland OB. New insights from the last
decade of research in psychiatric genetics: discoveries, challenges and clinical
implications. World Psychiatry. (2023) 22:4–24. doi: 10.1002/wps.21034

5. Smeland OB, Kutrolli G, Bahrami S, Fominykh V, Parker N, Hindley GFL, et al.
The shared genetic risk architecture of neurological and psychiatric disorders: a
genome-wide analysis. medRxiv. (2023). doi: 10.1101/2023.07.21.23292993

6. Brainstorm Consortium, Anttila V, Bulik-Sullivan B, Finucane HK, Walters RK,
Bras J, et al. Analysis of shared heritability in common disorders of the brain. Science.
(2018) 360:eaap8757. doi: 10.1126/science.aap8757

7. Jacquemont S, Huguet G, Klein M, Chawner SJRA, Donald KA, van den Bree
MBM, et al. Genes to mental health (G2MH): a framework to map the combined effects
of rare and common variants on dimensions of cognition and psychopathology. Am J
Psychiatry. (2022) 179:189–203. doi: 10.1176/appi.ajp.2021.21040432

8. Patch C, Middleton A. Point of view: an evolution from genetic counseling to
genomic counseling. Eur J Med Genet . (2019) 62:288–9. doi: 10.1016/
j.ejmg.2019.04.010

9. Inglis A, Koehn D, McGillivray B, Stewart SE, Austin J. Evaluating a unique,
specialist psychiatric genetic counseling clinic: uptake and impact. Clin Genet. (2015)
87:218–24. doi: 10.1111/cge.12415

10. Hippman C, Ringrose A, Inglis A, Cheek J, Albert AY, Remick R, et al. A pilot
randomized clinical trial evaluating the impact of genetic counseling for serious mental
illnesses. J Clin Psychiatry. (2016) 77:e190–8. doi: 10.4088/JCP.14m09710

11. Moldovan R, Pintea S, Austin J. The efficacy of genetic counseling for psychiatric
disorders: a meta-analysis. J Genet Couns. (2017) 26:1341–7. doi: 10.1007/s10897-017-
0113-8

12. Semaka A, Austin J. Patient perspectives on the process and outcomes of
psychiatric genetic counseling: an “empowering encounter. J Genet Couns. (2019)
28:856–68. doi: 10.1002/jgc4.1128

13. Morris E, Inglis A, Austin J. Psychiatric genetic counseling for people with copy
number variants associated with psychiatric conditions. Clin Genet. (2022) 102:369–78.
doi: 10.1111/cge.14210

14. Kotze C, Zwide G. Psychiatric genetic counseling for patients with schizophrenia
and their families. Front Psychiatry . (2022) 13:1014069. doi: 10.3389/
fpsyt.2022.1014069

15. Kerschner F, Lang C, Satzinger G, Wagner E. Gentechnikgesetz. (2007). Vienna:
Manz Verlag.

16. Ormond KE, Laurino MY, Barlow-Stewart K, Wessels T, Macaulay S, Austin J,
et al. Genetic counseling globally: where are we now? Am J Med Genet C Semin Med
Genet. (2018) 178:98–107. doi: 10.1002/ajmg.c.31607
17. Moldovan R, McGhee K, Coviello D, Hamang A, Inglis A, Malmgren CI, et al.
Psychiatric genetic counseling: a mapping exercise. Am J Med Genet B Neuropsychiatr
Genet. (2019) 180:523–32. doi: 10.1002/ajmg.b.32735

18. International Society of Psychiatric Genetics, ISPG. Policy Statements, Genetic
Testing Statement (2019). Available online at: https://ispg.net/genetic-testing-
statement (Accessed May 19, 2024).

19. Schaefer GB, Mendelsohn NJ, for the Professional Practice and Guidelines
Committee. Clinical genetic evaluation in identifying the etiology of autism spectrum
disorders: 2013 guideline revisions. Genet Med. (2013) 15:399–407. doi: 10.1038/
gim.2013.32

20. Vissers LE, Gilissen C, Veltman JA. Genetic studies in intellectual disability and
related disorders. Nat Rev Genet. (2016) 17:9–18. doi: 10.1038/nrg3999

21. Finucane BM, Ledbetter DH, Vorstman JA. Diagnostic genetic testing for
neurodevelopmental psychiatric disorders: closing the gap between recommendation
and clinical implementation. Curr Opin Genet Dev. (2021) 68:1–8. doi: 10.1016/
j.gd.2020.12.016

22. Morris E, O’Donovan M, Virani A, Austin J. An ethical analysis of divergent
clinical approaches to the application of genetic testing for autism and schizophrenia.
Hum Genet. (2022) 141:1069–84. doi: 10.1007/s00439-021-02349-1

23. Huq AJ, Sexton A, Lacaze P, Masters CL, Storey E, Velakoulis D, et al. Genetic
testing in dementia – A medical genetics perspective. Int J Geriatr Psychiatry. (2021)
36:1158–70. doi: 10.1002/gps.5535

24. Pinzon-Espinosa J, van der Horst M, Zinkstok J, Austin J, Aalfs C, Batalla A,
et al. Barriers to genetic testing in clinical psychiatry and ways to overcome them: from
clinicians’ attitudes to sociocultural differences between patients across the globe.
Transl Psychiatry. (2022) 12:442. doi: 10.1038/s41398-022-02203-6

25. Lawrence RE, Appelbaum PS. Genetic testing in psychiatry: a review of attitudes
and beliefs. Psychiatry. (2011) 74:315–31. doi: 10.1521/psyc.2011.74.4.315

26. Bousman CA, Bengesser SA, Aitchison KJ, Amare AT, Aschauer H, Baune BT,
et al. Review and consensus on pharmacogenomic testing in psychiatry.
Pharmacopsychiatry. (2021) 54:5–17. doi: 10.1055/a-1288-1061

27. Bousman CA, Stevenson JM, Ramsey LB, Sangkuhl K, Hicks JK, Strawn JR, et al.
Clinical pharmacogenetics implementation consortium (CPIC) guideline for CYP2D6,
CYP2C19, CYP2B6, SLC6A4, and HTR2A genotypes and serotonin reuptake inhibitor
antidepressants. Clin Pharmacol Ther. (2023) 114:51–68. doi: 10.1002/cpt.2903

28. Routhieaux M, Keels J, Tillery EE. The use of pharmacogenetic testing in patients
with schizophrenia or bipolar disorder: a systematic review. Ment Health Clin. (2018)
8:294–302. doi: 10.9740/mhc.2018.11.194

29. Bousman C, Maruf A, Müller DJ. Towards the integration of pharmacogenetics
in psychiatry: a minimum, evidence-based genetic testing panel. Curr Opin Psychiatry.
(2019) 32:7–15. doi: 10.1097/YCO.0000000000000465

30. Solomon HV, Cates KW, Li KJ. Does obtaining CYP2D6 and CYP2C19
pharmacogenetic testing predict antidepressant response or drug reactions?
Psychiatry Res. (2019) 271:604–13. doi: 10.1016/jpsychres.2018.12.053

31. Menke A, Weber H, Deckert J. Roadmap for routine pharmacogenetic testing in
a psychiatric university hospital. Pharmacopsychiatry. (2020) 53:179–83. doi: 10.1055/
a-0914-3234

32. Ferrell PB Jr, McLeod HL. Carbamazepin, HLA-B*1502 and risk of Stevens-
Johnson syndrome and toxic epidermal necrolysis: US FDA recommendations.
Pharmacogenomics. (2008) 9:1543–6. doi: 10.2217/14622416.9.10.1543
frontiersin.org

https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1436875/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1436875/full#supplementary-material
https://doi.org/10.1016/S2215-0366(23)00193-1
https://doi.org/10.1002/wps.21147
https://doi.org/10.1038/nrg3240
https://doi.org/10.1002/wps.21034
https://doi.org/10.1101/2023.07.21.23292993
https://doi.org/10.1126/science.aap8757
https://doi.org/10.1176/appi.ajp.2021.21040432
https://doi.org/10.1016/j.ejmg.2019.04.010
https://doi.org/10.1016/j.ejmg.2019.04.010
https://doi.org/10.1111/cge.12415
https://doi.org/10.4088/JCP.14m09710
https://doi.org/10.1007/s10897-017-0113-8
https://doi.org/10.1007/s10897-017-0113-8
https://doi.org/10.1002/jgc4.1128
https://doi.org/10.1111/cge.14210
https://doi.org/10.3389/fpsyt.2022.1014069
https://doi.org/10.3389/fpsyt.2022.1014069
https://doi.org/10.1002/ajmg.c.31607
https://doi.org/10.1002/ajmg.b.32735
https://ispg.net/genetic-testing-statement
https://ispg.net/genetic-testing-statement
https://doi.org/10.1038/gim.2013.32
https://doi.org/10.1038/gim.2013.32
https://doi.org/10.1038/nrg3999
https://doi.org/10.1016/j.gd.2020.12.016
https://doi.org/10.1016/j.gd.2020.12.016
https://doi.org/10.1007/s00439-021-02349-1
https://doi.org/10.1002/gps.5535
https://doi.org/10.1038/s41398-022-02203-6
https://doi.org/10.1521/psyc.2011.74.4.315
https://doi.org/10.1055/a-1288-1061
https://doi.org/10.1002/cpt.2903
https://doi.org/10.9740/mhc.2018.11.194
https://doi.org/10.1097/YCO.0000000000000465
https://doi.org/10.1016/jpsychres.2018.12.053
https://doi.org/10.1055/a-0914-3234
https://doi.org/10.1055/a-0914-3234
https://doi.org/10.2217/14622416.9.10.1543
https://doi.org/10.3389/fpsyt.2024.1436875
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Aschauer et al. 10.3389/fpsyt.2024.1436875
33. Müller DJ, Kekin I, Kao AC, Brandl EJ. Towards the implementation of CYP2D6
and CYP2D19 genotypes in clinical practice: update and report from a
pharmacogenetic service clinic. Int Rev Psychiatry. (2013) 25:554–71. doi: 10.3109/
09540261.2013.838944

34. Butler MG. Pharmacogenetics and psychiatric care: a review and commentary. J
Ment Health Clin Psychol. (2018) 2:17–24. doi: 10.29245/2578-2959/2018/2.1120

35. Virelli CR, Mohiuddin AG, Kennedy JL. Barriers to clinical adoption of
pharmacogenomic testing in psychiatry: a critical analysis. Transl Psychiatry. (2021)
11:509. doi: 10.1038/s41398-021-01600-7

36. Bousman CA, Dunlop BW. Genotype, phenotype, and medication
recommendation agreement among commercial pharmacogenetic-based decision
support tools. Pharmacogenom J. (2018) 18:613–22. doi: 10.1038/s41397-018-0027-3

37. Rosenblat JD, Lee Y, McIntyre RS. The effect of pharmacogenomic testing on
response and remission rates in the acute treatment of major depressive disorder: a
meta-analysis. J Affect Disord. (2018) 241:484–91. doi: 10.1016/j.jad.2018.08.056

38. van Westrhenen R, van Schalk RHN, van Gelder T, Birkenhager TK, Bakker PR,
Houwink EJF, et al. Policy and practice review: a first guideline on the use of
pharmacogenetics in clinical psychiatric practice. Front Pharmacol. (2021)
12:640032. doi: 10.3389/fphar.2021.640032

39. Jenkins S, Arribas-Ayllon M. Genetic counseling for psychiatric disorders:
accounts of psychiatric health professionals in the United Kingdom. J Genet Couns.
(2016) 25:1243–55. doi: 10.1007/s10897-016-9990-5

40. Liko I, Lai E, Griffin RJ, Aquilante CL, Lee YM. Patients’ perspectives on
psychiatric pharmacogenetic testing. Pharmacopsychiatry. (2020) 53:256–61.
doi: 10.1055/a-1183-5029

41. Slomp C, Morris E, Edwards L, Hoens AM, Landry G, Riches L, et al.
Pharmacogenomic testing for major depression: a qualitative study of the
perceptions of people with lived experience and professional stakeholders. Can J
Psychiatry. (2023) 68:436–52. doi: 10.1177/07067437221140383

42. Rowlatt AE, McAllister M, Cuthbert A. Attitudes toward offering genetic counseling
for psychiatric conditions among genetics healthcare practitioners in the United Kingdom: a
qualitative study. J Genet Couns. (2022) 31:279–90. doi: 10.1002/jgc4.1492

43. Akimova E, Yazdi SI. Untersuchung zum marktorientierten Bedarf genetischer
Beratung und genetischer Testung bei psychiatrischen Störungen in Österreich als
Grundlage für die mögliche Entwicklung einer Spezialeinrichtung für genetische
Beratung. Danube University Krems, Department of Economics and Health, Center
for Health and Hospital Management, Krems, Austria (2021).

44. Österreichische Ärztekammer. ÖÄK, Daten & Fakten, Ärtzestatistik für das Jahr 2020
. Available online at: https://aerztekammer.at/statistik-2020 (Accessed June 18, 2023).

45. World Health Organization. ICD-10: International statistical classification of
diseases and related health problems: tenth revision. 2nd ed. Geneva: World Health
Organization (2004). Available at: https://iris.who.int/handle/10665/42980.

46. Koido K, Malmgren CI, Pojskic L, Almos PZ, Bergen SE, Borg I, et al. Lack of
guidelines and translational knowledge is hindering the implementation of psychiatric
genetic counseling and testing within Europe – a multi-professional survey study. Eur J
Med Genet. (2023) 66:104805. doi: 10.1016/j.ejmg.2023.104805

47. Venugopal D, Rahjith G, Issac MK. A questionnaire survey of psychiatrists
attitudes towards genetic counselling. Indian J Psychiatry. (2000) 42:163–6.

48. Martorell L, Sanfeliu A, Blazquez A, Lojo E, Cortes MJ, de Pablo J, et al. Genetics
and genetic counseling in psychiatry: results from an opinion survey of professionals
and users. Mol Genet Genom Med. (2019) 7:e830. doi: 10.1002/mgg3.830
Frontiers in Psychiatry 13
49. Booke S, Austin J, Calderwood L, Campion M. Genetic counselors’s attitudes
toward and practice related to psychiatric genetic counseling. J Genet Couns. (2020)
29:25–34. doi: 10.1002/jgc4.1176

50. Isbister J, Sexton A, Forrest LE, James P, Dowty J, Taylor J, et al. Psychiatric
genetic counseling: a survey of Australian genetic counselors’ practice and attitudes. J
Genet Couns. (2023) 32:495–502. doi: 10.1002/jgc4.1659

51. Lyus VL. The importance of genetic counseling for individuals with
schizophrenia and their relatives: potential clients’ opinions and experiences. Am J
Med Genet B Neuropsychiatr Genet. (2007) 144B:1014–21. doi: 10.1002/ajmg.b.30536

52. Laegsgaard MM, Mors O. Psychiatric genetic testing: attitudes and intentions
among future users and providers. Am J Med Genet B Neuropsychiatr Genet. (2008)
147:375–84. doi: 10.1002/aj,g.b.30609

53. Sundby A, Marcheco-Teruel B, Monzon-Benitez G, Fuentes-Scmith E,
Laegsgaard Madsen MM, Mors O. Attitudes toward psychiatric genetic testing and
research: a comparative study between Denmark and Cuba. Genet Test Mol Biomarkers.
(2019) 23:857–64. doi: 10.1089/gtmb.2019.0163

54. Michael JE, Bulik CM, Hart SJ, Doyle L, Austin J. Perceptions of genetic risk,
testing, and counseling among individuals with eating disorders. Int J Eat Disord.
(2020) 53:1496–505. doi: 10.1002/eat.23333

55. Wilde A, Meiser B, Mitchell PB, Hadzi-Pavlovic D, Schofield PR. Community
interest in predictive genetic testing for susceptibility to major depressive disorder in a
large national sample. Psychol Med . (2011) 41:1605–13. doi: 10.1017/
S0033291710002394

56. Morosoli JJ, Colodro-Conde L, Barlow FK, Medland SE. Investigating perceived
heritability of mental health disorders and attitudes toward genetic testing in the
United States, United Kingdom, and Australia. Am J Med Genet B Neuropsychiatr
Genet. (2021) 186:341–52. doi: 10.1002/ajmg.b.32875

57. Hellquist A, Tammimies K. Access, utilization, and awareness for clinical genetic
testing in autism spectrum disorder in Sweden: a survey study. Autism. (2021) 26:1795–
804. doi: 10.1177/13623613211066130

58. Byres L, Morris E, Austin J. Exploring autistic adults’ perspectives on genetic
testing for autism. Genet Med. (2023) 25:100021. doi: 10.1016/jgim.2023.100021

59. Kastrinos A, Campbell-Salome G, Shelton S, Peterson EB, Bylund CL. PGx in
psychiatry: patients’ knowledge, interest, and uncertainty management preferences in
the context of pharmacogenomic testing. Patient Educ Couns. (2021) 104:732–38.
doi: 10.1016/j.pec.202.12.021

60. Salm M, Abbate K, Appelbaum P, Ottman R, Chung W, Marder K, et al. Use of
genetic tests among neurologists and psychiatrists: Knowledge, attitudes, behaviors,
and need for training. J Genet Couns. (2014) 23:156–63. doi: 10.1007/s10879-013-
9624-0

61. Thompson C, Hamilton SP, Hippman C. Psychiatrist attitudes towards
pharmacogenetic testing, direct-to-consumer genetic testing, and integrating genetic
counseling into psychiatric care. Psychiatry Res. (2015) 226:68–72. doi: 10.1016/
j.psychres.2014.11.044

62. Chan CYW, Chua BY, SubramaniamM, Suen ELK, Lee J. Clinicians’ perceptions
of pharmacogenomics use in psychiatry. Pharmacogenomics. (2017) 18:531–38.
doi: 10.2217/pgs-2016-0164

63. Soda T, Merner AR, Small BJ, Torgerson LN, Munoz K, Austin J, et al. Child and
adolescent psychiatrists’ use, attitudes, and understanding of genetic testing and
pharmacogenetics in clinical practice. Psychiatry Res. (2023) 325:115246.
doi: 10.1016/j.psychres.2023.115246
frontiersin.org

https://doi.org/10.3109/09540261.2013.838944
https://doi.org/10.3109/09540261.2013.838944
https://doi.org/10.29245/2578-2959/2018/2.1120
https://doi.org/10.1038/s41398-021-01600-7
https://doi.org/10.1038/s41397-018-0027-3
https://doi.org/10.1016/j.jad.2018.08.056
https://doi.org/10.3389/fphar.2021.640032
https://doi.org/10.1007/s10897-016-9990-5
https://doi.org/10.1055/a-1183-5029
https://doi.org/10.1177/07067437221140383
https://doi.org/10.1002/jgc4.1492
https://aerztekammer.at/statistik-2020
https://iris.who.int/handle/10665/42980
https://doi.org/10.1016/j.ejmg.2023.104805
https://doi.org/10.1002/mgg3.830
https://doi.org/10.1002/jgc4.1176
https://doi.org/10.1002/jgc4.1659
https://doi.org/10.1002/ajmg.b.30536
https://doi.org/10.1002/aj,g.b.30609
https://doi.org/10.1089/gtmb.2019.0163
https://doi.org/10.1002/eat.23333
https://doi.org/10.1017/S0033291710002394
https://doi.org/10.1017/S0033291710002394
https://doi.org/10.1002/ajmg.b.32875
https://doi.org/10.1177/13623613211066130
https://doi.org/10.1016/jgim.2023.100021
https://doi.org/10.1016/j.pec.202.12.021
https://doi.org/10.1007/s10879-013-9624-0
https://doi.org/10.1007/s10879-013-9624-0
https://doi.org/10.1016/j.psychres.2014.11.044
https://doi.org/10.1016/j.psychres.2014.11.044
https://doi.org/10.2217/pgs-2016-0164
https://doi.org/10.1016/j.psychres.2023.115246
https://doi.org/10.3389/fpsyt.2024.1436875
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	A survey in Austria supports the significance of genetic counseling and pharmacogenetic testing for mental illness
	1 Introduction
	2 Methods
	2.1 Study design, survey development, questionnaires and pre-testing
	2.2 Participants, recruitment, data collection, quality check, sample size
	2.2.1 General population (public)
	2.2.2 Expert sample

	2.3 Statistics
	2.4 Ethical standards

	3 Results
	3.1 Attitudes and knowledge in genetic counseling and diagnostic testing public and experts
	3.2 Knowledge in genetic counseling in experts
	3.3 Interest in genetic counseling and testing in public
	3.4 Attitudes in pharmacogenetic testing in public and experts
	3.5 Personal experience in genetic counseling and testing in public and experts

	4 Discussion
	4.1 Genetic counseling
	4.2 Diagnostic genetic testing
	4.3 Pharmacogenetic testing
	4.4 Strength and limitations

	5 Conclusion
	Data availability statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note
	Supplementary material
	References


