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Objective: Knowledge about the genetic basis
of psychiatric illness is growing rapidly, and psy-
chiatrists may be called upon to incorporate this
information into clinical practice. The goal of this
study was to assess psychiatrists’ familiarity with
and attitudes toward genetic information.

Method: We surveyed 844 participants, the
majority of whom were psychiatrists, attending
a continuing medical education course in the fall
of 2002 and measured knowledge, opinions, and
current practice patterns in regard to psychiatric
genetics.

Results: Responses were received from 352
psychiatrists (54% of those surveyed). Most psy-
chiatrists correctly answered fewer than half of
survey items assessing general and psychiatric
genetic knowledge. While 83% considered it
their role to discuss genetic information with pa-
tients and families, fewer than 25% felt prepared
or competent to do so. In response to hypothetical
questions regarding genetic testing, a substantial
proportion of psychiatrists indicated willingness
to use such tests for diagnostic clarification,
as well as presymptomatic and even prenatal
risk prediction. The majority of respondents
expressed interest in further genetics education.

Conclusions: Our results suggest that
psychiatrists view genetic information as clini-
cally relevant, but have limitations in knowledge
that may impact the incorporation of psychiatric
genetics into clinical practice.
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A substantial body of evidence over the past several
decades has established that many psychiatric dis-
orders can be familial and that genes play an important
role in their etiology.' Family, twin, and adoption studies,
in addition to demonstrating the familiality and herita-
bility of a variety of psychiatric illnesses, have also pro-
vided empiric estimates of familial risk. At present, hav-
ing a close family member affected with a mental illness
(e.g., schizophrenia) is the greatest known risk factor for
development of disease.” To date, the only common psy-
chiatric disorder for which specific susceptibility genes
have been conclusively identified is Alzheimer’s disease,’
although recent reports suggest that solid findings are
emerging for other disorders. For example, within the past
2 years, strong evidence implicating specific genes as risk
factors for schizophrenia has been reported.*

As the genetic basis of psychiatric disorders is better
understood, psychiatrists will need to integrate genetic in-
formation into clinical practice. At this point, it is unclear
how well prepared psychiatrists are to meet this demand.
Other fields of medicine—oncology, endocrinology,
neurology—are facing similar challenges, as genetic ad-
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vances have transformed the diagnosis and management
of a number of common medical illnesses. To date, little
is known about the potential clinical impact of genetics in
psychiatry, although available evidence from the few
studies that address these topics suggests strong interest
in genetic counseling and genetic testing on the part of
providers, patients, and families.”'° For example, in 1 sur-
vey of 90 patients with bipolar disorder, 100% indicated
that they would definitely or probably take a test to deter-
mine whether they were “carrying a gene for bipolar dis-
order” if it were available.® In the coming years, psychia-
trists will be challenged to acquire medically relevant
genetic information and to use this knowledge to inform
clinical decision making. There are relatively few studies
that have examined general genetic concepts among phy-
sicians, but the available evidence suggests that there are
gaps in knowledge regarding genetics among physicians
from a variety of clinical specialties.'"™"*

Incorporation of genetics into the clinical arena
presents challenges and dilemmas beyond simply acquir-
ing and interpreting new knowledge. For example, the
traditional approach to genetic counseling emphasizes
“nondirectiveness” (although there is controversy about
whether completely nondirective counseling is possible or
desirable).”'® Previous studies suggest that most physi-
cians may be more directive in counseling patients and
families than are genetics professionals (e.g., medical
geneticists, genetic counselors, and genetic nurses)."”?!
Genetic counseling involving mental illness will raise
ethically complex issues, and, if they become available,
genetic tests for psychiatric disorders may magnify these
issues for clinicians, patients, and families. At present,
little is known about how psychiatrists view genetic test-
ing for psychiatric disorders and under what circum-
stances they might favor its use.

Given the substantial impact that genetic research is
likely to have on psychiatry in the coming decade,”
we sought to assess clinicians’ familiarity with and opin-
ions about genetics and its role in clinical practice. The
current study was undertaken to examine psychiatrists’
knowledge and attitudes regarding the use of genetic in-
formation. To our knowledge, this represents the largest
such survey of psychiatrists, and the results highlight
the potential value of additional genetic education for
psychiatrists.

METHOD

Sample

The sample comprised all clinicians (N = 844) attend-
ing a continuing medical education (CME) course on psy-
chopharmacology held in Boston, Mass., in the fall of
2002. Ninety-seven percent of total course participants
were from the United States or Canada. The majority of
course attendees were psychiatrists (77% of total course
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registrants). For these analyses, we examined only the re-
sponses of psychiatrists. All course participants received a
copy of the survey as part of their course materials at reg-
istration. All surveys that were returned prior to the end of
the first day of the course were eligible for inclusion in the
analysis. In an effort to increase response rates, course di-
rectors highlighted the request to complete the survey in
plenary sessions, and incentives (entry into a drawing to
win free CME course tuition or restaurant gift certificates)
were offered. Completion of the survey was voluntary and
anonymous for all participants. This project was approved
by the institutional review board of Massachusetts Gen-
eral Hospital.

Survey Instrument

The survey instrument addressed 4 domains of interest:
(1) general knowledge of medical genetics, (2) knowledge
of psychiatric genetics, (3) current practice patterns, and
(4) attitudes toward clinical and ethical dilemmas that
may arise in the application of genetic knowledge in psy-
chiatry. A final section gathered demographic informa-
tion. The survey contained a total of 26 knowledge, atti-
tude, and practice pattern questions. All questions were
written in multiple choice (single question and multiple
parts), true/false, or fill-in-the-blank formats. A copy of
the complete survey is available from the corresponding
author (C.T.F.) upon request.

Scale Development

The survey was developed by the generation and selec-
tion of face-valid questions for each of the 4 domains. Ex-
perts contributing to the development and selection of
questions included medical geneticists, clinical psychia-
trists, and investigators in the field of psychiatric genetics.
The survey was distributed to an initial pilot sample
of approximately 30 psychiatrists and geneticists who
were asked to comment on the readability, comprehensi-
bility, and format of the survey. A second pilot sample of
241 psychiatrists, genetic counselors, genetic nurses, and
geneticists were also administered the survey. Responses
gathered from pilot samples of psychiatrists were not used
in the final data analysis, although the knowledge scores
of genetic counselors are presented in the discussion sec-
tion for comparison. Selection and refinement of ques-
tions occurred following both phases of pilot testing. For
the general genetic knowledge section, 9 questions were
chosen to reflect major topics of Mendelian genetics, in-
heritance patterns, risk assessment, interpretation of test
results, and understanding of statistics used in current ge-
netics literature. The 12 items included in the psychiatric
genetic knowledge section covered topics such as com-
plex genetics mechanisms, estimation of recurrence risks
(risk of developing a psychiatric condition among first-
degree relatives of patients with a given disorder), relative
genetic and environmental contributions to psychiatric

J Clin Psychiatry 66:7, July 2005



illness, and genetic conditions that may present with psy-
chiatric symptoms (e.g., velocardiofacial syndrome). In
the attitudes and opinions section, 4 questions asked
about uses of genetic testing in psychiatry, genetic coun-
seling recommendations in a prenatal setting, and risks
and benefits associated with increased genetic knowledge
in psychiatry. The final 6 questions addressed current
practice patterns and incorporation of genetic knowledge
into clinical practice.

Analysis

Standard descriptive univariate and bivariate statistical
methods were used to describe the data. Univariate corre-
lations were computed using Spearman rank correlations.
Nonparametric (Kruskal-Wallis and Mann-Whitney rank-
sum) tests were used to compare groups on the summary
scores obtained. Logistic regression was used to examine
the relationship between genetic knowledge and non-
directiveness in a hypothetical genetic counseling sce-
nario. Although the focus of this article is on the re-
sponses of psychiatrists, we also compared general
genetic knowledge scores to those of 2 samples that had
been administered the same set of general genetic knowl-
edge items: (1) the pilot sample of genetic counselors
(N = 149) noted above and (2) a sample of endocrinolo-
gists (N = 601) who were administered the same items as
part of another study in which they completed an online
survey prior to attending a national meeting of endocri-
nologists (M. Freeman, M.D.; W. Crowley, M.D.; V.
Hughes, M.S.; et al., unpublished data, 2002).

RESULTS

A total of 352 psychiatrists (54% of those surveyed)
returned completed or partially completed surveys. An-
swers that were inconsistent (e.g., multiple responses to
single-response questions) were excluded. All remaining
available answers were used in the analysis, and the num-
ber of available answers varied for each question.

Demographics

All respondents were psychiatrists (97%) or in psychi-
atric training (3%) at the time of the completion of the
survey. Table 1 summarizes the demographic characteris-
tics of the sample. As shown, more than half of the sample
(53%) had completed psychiatric residency training
greater than 15 years prior to the survey. Respondents in-
cluded psychiatrists working in a broad range of health
care positions and clinical settings.

Psychiatric Genetic Knowledge

The median number of questions answered correctly in
this section was 4 (33.3%), with a range of 0 to 10. No
respondent answered all questions correctly, and only
15.5% of psychiatrists answered at least half of the ques-
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Table 1. Demographic Characteristics of 352 Psychiatrist
Survey Respondents

Characteristic Sample, %
Sex
Men 58.7
Women 41.3
Board certified in psychiatry 85.4
Years since completion of residency training®
Not yet completed 2.8
0-5 11.7
6-10 15.1
10-15 17.9
16-20 14.2
>20 38.4
Major work activity
Hospital or inpatient psychiatry 20.9
Outpatient psychopharmacology 51.7
Psychotherapy 14.6
Research 0.3
Administration 3.6
Other 8.9
Setting of clinical practice
Department of psychiatry in general hospital 17.8
Public psychiatric hospital 7.5
Private psychiatric hospital 4.6
Community clinic/mental health center 15.6
Home or private office 34.9
Multispecialty group practice 6.2
None 0.9
Other 12.5

“The ranges reflect the original wording of the survey.

tions correctly. In a more conservative examination of
responses, the scores were reanalyzed after eliminating
those psychiatrists who did not answer all questions in
this section; the median score among those who com-
pleted all items remained low at 5/12 (42%). Among the
questions that psychiatrists scored poorly on were those
asking about the role of specific genes in the development
of Alzheimer’s disease; only 6% to 14% of participants
responded correctly to questions about genes known to be
involved in the early- (presenilin-1, presenilin-2, amyloid
precursor protein) and late-onset (apolipoprotein E) forms
of the disease. Knowledge scores were inversely related
to years since finishing training (r, =-0.166, p =.002).
Scores on the psychiatric genetic knowledge section were
also slightly higher among men than women (median
score = 5 vs. 4, respectively, p = .023), but did not differ
by board certification status, setting of clinical practice, or
principal activity at work.

One set of questions in the psychiatric genetics knowl-
edge section with direct relevance to genetic counseling
asked about the offspring recurrence risks (i.e., risk to an
offspring of an affected parent) of 4 major psychiatric
disorders: schizophrenia, bipolar disorder, major depres-
sion, and panic disorder. Although respondents gave a
wide range of estimates, median responses were close to
widely cited empiric estimates available in the medical
literature (Table 2)."**** The psychiatric genetics knowl-
edge section also included a question asking respondents
to estimate the proportion of disorder risk attributable to
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Table 2. Estimation of Offspring Recurrence Risk by 352 Psychiatrist Survey Respondents

A woman is affected with a psychiatric illness and is currently pregnant with her first child. Her husband is unaffected.
What is the approximate percent probability (0-100) that her child will be affected with the same disorder if she has:

Estimated Recurrence Risk

Median Range of Derived From Medical Literature
Disorder Response, % Responses, % for First-Degree Relatives, % Reference No.
Schizophrenia 13 1-80 5-16 1,23,24
Bipolar disorder 20 0.8-80 4-18 25
Major depression 25 1-80 5-25 1,26
Panic disorder 20 0-95 8-17 27,28

Table 3. Estimation of Heritability for Psychiatric and Medical Conditions by 352 Psychiatrist
Survey Respondents

In the general population, what percentage of risk of developing the following conditions is due to heritable
genetic factors?

Median Range of Estimates Derived From
Disorder Response, % Responses, % Medical Literature, % Reference No.
Schizophrenia 30 0.2-100 70-86 24
Bipolar disorder 40 0.5-100 59-80 1,25
Major depression 30 1-100 21-45 1
Autism 10 0-100 >90 1,29
Alzheimer’s disease 20 0-100 60 (late onset) 30
Attention-deficit/ 25 0-100 75-98 1
hyperactivity disorder
Alcoholism 30 2-90 47-175 31
Panic disorder 25 0-100 35-46 1,28
Antisocial personality 20 0-100 41-69 32,33
disorder (in males)
Breast cancer 25 0.5-100 27 34

heritable genetic factors for a variety of psychiatric or
medical conditions. (This question was not included in
the generation of a psychiatric genetic knowledge score
due to the imprecision and variation of estimates reported
in the medical literature.) Table 3 summarizes the results
and provides a comparison to heritability estimates ob-
tained from widely cited published data."******=** Respon-
dents’ estimates of heritability of psychiatric disorders
were less consistent with published data compared to their
responses regarding recurrence risks. Overall, respon-
dents tended to underestimate the genetic contribution to
major psychiatric illness, especially for schizophrenia,
autism, Alzheimer’s disease, and attention-deficit/hyper-
activity disorder (ADHD). Interestingly, the disorder
most often cited as having no genetic contribution was
autism (7.7% of respondents); in fact, autism is the most
highly heritable of the disorders listed. Also of interest,
autism was also the disorder for which the greatest pro-
portion of psychiatrists estimated 100% heritability (2.0%
of respondents).

General Genetic Knowledge

The median number of questions answered correctly in
this section was 4 (44.4%), with a range of 0 to 9. Eigh-
teen percent of psychiatrists answered all 9 questions in-
correctly, and fewer than 1% answered all questions cor-
rectly. Eliminating psychiatrists who missed questions in
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this section did not alter the median knowledge score.
There was an inverse relationship between general knowl-
edge scores and years since completion of residency train-
ing (r,=-0.206, p <.001). General genetic knowledge
scores were not significantly associated with sex, board
certification status, setting of clinical practice, or princi-
pal activity at work.

Attitudes and Opinions
Regarding Genetics in Psychiatry

Participants were asked questions regarding the risks,
benefits, and use of genetic information in psychiatry. The
majority of psychiatrists felt that there were both risks and
benefits associated with increased knowledge about the
genetic basis of psychiatric illness (Table 4). Improved
understanding of the biological basis of disease and the
potential for development of new and improved treat-
ments were the most commonly cited benefits (chosen by
91% and 79% of psychiatrists, respectively). Denial of
insurance (93% of respondents) and potential for employ-
ment discrimination (78% of respondents) were the most
commonly cited risks. To examine how psychiatrists
might make use of genetic information in clinical prac-
tice, respondents were asked how they would counsel a
couple presenting for prenatal testing for psychiatric and
medical disorders. Overall, 25% to 33% of psychiatrists
indicated that they would give directive recommendations
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Table 4. Perceived Risks and Benefits Associated With Genetic Knowledge in Psychiatry According to 352 Psychiatrist

Survey Respondents

Which of the following, if any, do you think are likely to be BENEFITS of increased knowledge of the genetic basis of psychiatric illness?

(Please choose all that apply.)
Response

% Choosing Response

Improved understanding of the biological basis of mental illness
Discovering new and better treatments

Diagnostic clarification of affected patients

Predictive testing for presymptomatic patients at risk

Targeting of resources to at-risk populations

Prenatal testing to guide reproductive choices

Destigmatization of mental illness

Elimination of mental illness

There are no benefits

Other

Which of the following, if any, do you think are likely to be RISKS of increased knowledge of the genetic basis of psychiatric illness?

(Please choose all that apply.)

Response % Choosing Response
Denial of insurance to patients with high-risk genes 93
Employment discrimination against people who carry genes for psychiatric illness 78
Lowered expectations for children who carry high-risk genes 63
Movement of research and clinical resources away from psychosocial therapies 52
Denial of resources to symptomatic patients who do not carry high-risk genes 36
Increased stigmatization of mental illness 35
Elimination of desirable traits through genetic selection against genes that contribute to mental illness 33
Elimination of mental illness through genetic selection against genes that contribute to mental illness 14
There are no risks 2
Other 2

Table 5. Genetic Counseling Recommendations by 352
Psychiatrist Respondents

You are meeting with a couple who requested prenatal testing due

to a family history of a psychiatric or medical disorder. The test has
revealed that the fetus will develop the disorder with high probability.
When discussing the test results with the couple, would you advise
termination of pregnancy, continuation of pregnancy, or provide
nondirective information for each of the following disorders?

Continuation, Termination, Nondirective

Disorder % % Information, %
Schizophrenia 16 12 72
Bipolar disorder 22 3 75
Major depression 28 2 71
Autism 9 20 71
Alzheimer’s disease 23 3 74
Attention-deficit/ 29 1 69
hyperactivity disorder
Alcoholism 27 2 71
Panic disorder 33 <1 67
Antisocial personality 19 10 71
disorder
Anencephaly 3 63 34
Huntington’s disease 6 25 69
Down syndrome 7 19 74
Obesity 30 <1 70

(recommending termination or continuation of pregnancy)
in a hypothetical counseling scenario in which prenatal
testing indicated a high likelihood of developing a psy-
chiatric disorder (Table 5). Psychiatric disorders for which
termination of pregnancy was most often recommended
were autism (20%), schizophrenia (12%), and antisocial
personality disorder (10%). To examine whether degree
of genetic knowledge was associated with the tendency
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to be nondirective, a composite genetic knowledge score
representing the sum of the general and psychiatric ge-
netic knowledge scores was calculated for 4 major psy-
chiatric disorders. Using univariate logistic regression,we
found that higher scores on genetic knowledge were sig-
nificantly associated with nondirectiveness in a hypothet-
ical counseling scenario for all 4 disorders: schizophrenia
(p <.001), bipolar disorder (p =.003), major depression
(p =.002), and autism (p =.034).

Participants were also asked under what circumstances
genetic testing would be appropriate for schizophrenia,
bipolar disorder, and panic disorder, assuming a highly
predictive test (Table 6). Decisions regarding the appro-
priateness of testing in those settings varied significantly
depending on disorder, with testing being favored most
often for schizophrenia and bipolar disorder in all sce-
narios. Between 2% and 10% of psychiatrists thought that
genetic tests should never be used for any of the 3 dis-
orders. Respondents were significantly more likely to fa-
vor prenatal testing in affected families in comparison
to the general population for all 3 disorders (p <.001).
Opinions regarding testing of adults and children did
not differ significantly for predictive testing of asympto-
matic individuals or clarification of diagnoses in affected
individuals.

Practice Patterns

Psychiatrists were asked questions regarding the role
of genetics in their clinical practice and their utilization of
genetics professionals for consultation. Eighty-seven per-
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Table 6. Hypothetical Use of Genetic Testing According to 352 Psychiatrist Survey Respondents

If a genetic test with a high predictive probability (> 95% chance of having a disorder with a positive test result) were available for each of the

following disorders, in which clinical situations should the test be used?

Response Schizophrenia, % Bipolar Disorder, % Panic Disorder, %
Prenatal testing in affected families 70 58 35
Prenatal screening in general population 19 14 10
Predictive testing of asymptomatic adults with a family history of the disorder 45 43 29
Predictive testing of asymptomatic children with a family history of the disorder 47 44 30
To clarify diagnosis in symptomatic adults 75 74 66
To clarify diagnosis in symptomatic children 75 72 63

cent indicated that they routinely take detailed family his-
tories of psychiatric illness as part of their evaluation of
patients. In addition, most psychiatrists reported discuss-
ing a genetic or hereditary component of psychiatric ill-
ness with some of their patients (Table 7).

The majority of psychiatrists (71%) had not referred
any patients to a geneticist or genetic counselor for con-
sultation in the past year, and an additional 20% had re-
ferred only 1 to 2 patients (Table 7). When presented with
a variety of hypothetical clinical scenarios, psychiatrists
showed varying tendencies to refer patients to genetic
counselors (Table 7). Respondents were most likely to re-
fer mentally ill patients with associated multiple congeni-
tal anomalies (94%) or mental retardation (82%).

Eighty-three percent of psychiatrists indicated that
they feel it is their role to discuss genetic information
about psychiatric illness with patients and families (Table
7). Surprisingly, however, a minority of psychiatrists
reported feeling competent (23%) or adequately trained
(15%) to do so (Table 7). Psychiatrists who reported
feeling competent to discuss genetic information did
score significantly higher on measures of general genetic
knowledge (p = .012) and psychiatric genetic knowledge
(p = .006) compared to those who did not feel competent.
However, there were no differences in knowledge scores
between respondents who agreed that their medical train-
ing had prepared them to discuss genetic information with
patients compared to those who disagreed. This may be
due in part to the relatively small number (N = 46) of re-
spondents who felt that their training had prepared them
for this role. There was no relationship between years
since completion of residency training and feeling ade-
quately trained (r,=0.06, p=.33) or competent (r,=
0.07, p = .25) to discuss genetics topics with patients.

The survey asked about exposure to sources of infor-
mation about genetics. Most psychiatrists (40%) reported
reading the current medical literature as their primary
source of genetic information. Other sources included
classes taken in medical school or in clinical training
(27%), CME courses (22%), informal consultation with
colleagues (7%), popular press or media (1%), or other
(3%). When asked about educational opportunities, most
psychiatrists expressed interest in all of the options pre-
sented, including written educational materials (93%),
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CME courses (82%), Web/Internet resources (81%), and
multidisciplinary consultation with colleagues (77%).

DISCUSSION

To our knowledge, this study represents the largest
survey of psychiatrists” knowledge of genetics and their
attitudes toward the use of genetic information in clinical
practice. The response rate was comparable to or ex-
ceeded that in other studies of physician attitudes and/or
knowledge of genetics.'**>~*7 With the accelerating pace
of genetic research in neuropsychiatry, the coming dec-
ade will likely see increasing demand for the translation
of genetic research into the clinical arena. An under-
standing of the utility and limitations of genetic research
for guiding risk estimation, diagnostic clarification, and
treatment planning will become an important part of cli-
nicians’ skill sets. The results of our survey therefore
bear on important issues related to psychiatrists’ prepara-
tion for the impact of genetics on clinical psychiatry.
Several findings are of particular note. First, most psy-
chiatrists responding to this survey evidenced gaps in
their knowledge of genetic principles and psychiatric ge-
netic findings. Second, most believe it is their role to dis-
cuss familial and genetic aspects of psychiatric illness
with patients and families but feel unprepared to do so.
Third, these psychiatrists appear to make limited use
of referral to genetics professionals. Fourth, a subset of
respondents expressed attitudes about potential uses of
genetic information that vary from standards endorsed
by genetics professionals. Fifth, most psychiatrists ex-
pressed interest in further education in genetics. As we
discuss below, each of these findings has implications for
how the field of psychiatry may respond as increased in-
sight into the genetic determinants of psychiatric disor-
ders is gained.

Psychiatrists’ general knowledge of genetics was as-
sessed with a series of questions covering several topics
including Mendelian inheritance patterns, risk estima-
tion, principles of interpreting genetic test results, and the
general meaning of statistical measures commonly re-
ported in genetic studies. We and others®® consider these
topics to be basic concepts central to the application of
genetics in clinical practice. The assessment of psychiat-
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Table 7. Practice Patterns of 352 Psychiatrist Survey
Respondents

How often, if ever, do you discuss with patients the extent to which
there is a genetic or hereditary component to the patient’s psychiatric
illness?

Response % Choosing Response
With all of my patients 10
With most of my patients 25
With some of my patients 58
With none of my patients 5
Not applicable, no clinical practice 2

Over the past year, how many psychiatric patients have you referred
for consultation regarding a genetic component of psychiatric illness
in themselves or family members?

Response % Choosing Response
0 71
1-2 20
34 4
5-10 3
> 10 1
Not applicable 2

For the following clinical situations, indicate whether you would
address the issue yourself or refer the patient to a genetic counselor
if available.

Refer to
Address Genetic
Situation Myself, % Counselor, %
A patient wonders about the risk of 62 38
passing on mental illness to her child
A couple with a family history of 33 67
mental illness who has
family-planning questions
A patient with mental illness and multiple 6 94
congenital anomalies
A patient with mental illness and mental 18 82
retardation
A family with multiple members affected 42 58
with the same mental illness
A woman with questions about the safety 88 12
of medication use during pregnancy
Statement Agree, %
I feel competent to discuss genetic 23

information regarding psychiatric illness
with patients and their families
I feel it is my role to discuss genetic 83
information regarding psychiatric illness
with patients and their families
My medical training has prepared me to 15
discuss genetic information regarding
psychiatric illness with patients and
their families

ric genetic knowledge covered widely available informa-
tion about the familial and genetic aspects of neuropsy-
chiatric disorders. Overall, respondents appeared to have
gaps in knowledge in these areas, with a median score of
44% on the general genetic knowledge items and 33% on
the psychiatric genetic knowledge items. These findings
are consistent with previous evidence about the degree to
which psychiatrists are informed about genetics. In a sur-
vey of genetic knowledge among primary care physicians
(internists, pediatricians, family practice physicians, and
obstetrician-gynecologists) and psychiatrists, Hofman
and colleagues' reported that although all physicians
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scored significantly lower on genetic knowledge than a
comparison group of genetics professionals, psychiatrists
scored the lowest of all groups. Although our survey
(completed 11 years later) is not directly comparable, the
continued evidence of knowledge gaps highlights the need
for education about genetics among psychiatrists.

Debates about the importance of “nature versus nur-
ture” in human behavior and mental illness have had a
long and sometimes contentious history in both profes-
sional circles and popular culture. Our results suggest that
substantial differences of opinion remain among psychia-
trists in that estimates of the heritability of psychiatric ill-
nesses varied widely in our sample (Table 3). For the most
part, however, psychiatrists tended to underestimate the
contribution of genetic factors, as evidenced by the fact
that median heritability estimates were generally lower
than those derived from available twin studies.

In our survey, several of the items in the psychiatric
genetic knowledge section dealt with issues that may
be directly relevant to clinical practice. For example,
knowledge of recurrence risks for relatives of individuals
affected with psychiatric disorders is currently the most
useful basis for prediction of illness risk and genetic coun-
seling®*; although median responses were in line with em-
pirical risks, respondents’ estimates of recurrence risks
varied widely for 4 common psychiatric disorders. Mis-
conceptions regarding familial risk of psychiatric illness
demonstrate 1 area where clinicians may be unaware of
clinically relevant information. Another area with rel-
evance to current clinical practice is the genetic basis of
Alzheimer’s disease. Four specific genes are known to
play a role in the etiology of early- or late-onset Alzhei-
mer’s disease, and genetic testing is currently commer-
cially available in the United States for 1 of them (pre-
senilin 1, associated with early-onset autosomal dominant
Alzheimer’s disease). Among psychiatrists responding to
this survey, a minority (< 15%) were able to identify
the mode of inheritance of the 4 known Alzheimer’s dis-
ease genes. Psychiatrists’ limited knowledge in this area
may lead to missed opportunities for referral of affected
or at-risk patients for appropriate testing and genetic
consultation.

Perhaps the most striking of our results was the finding
that more than 80% of psychiatrists reported that discuss-
ing genetic information with patients and families is part
of their professional role, but fewer than 25% felt pre-
pared or competent to do so. This “preparedness” problem
is likely not unique to psychiatry. Surveys involving inter-
nists and primary care physicians have also suggested that
familiarity with genetics among these physicians is lim-
ited.!>1#36373940 I g recent survey of chairpersons of de-
partments of medicine, only 25% believed that internists
in their departments had enough general knowledge about
genetic conditions to provide appropriate genetic counsel-
ing.** Another survey found that only 29% of physicians
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felt they were qualified to provide genetic counseling re-
garding cancer risk to their patients.*’ With the rapid ac-
celeration of genetic research and the promise of “genom-
ic medicine,” numerous commentators have argued that
there is a critical need for education of clinicians about
evaluating and communicating familial and genetic infor-
mation.”**** Our results document an unmet need for
education about genetics among practicing psychiatrists.

We also found evidence that psychiatrists rarely seek
consultation from genetics professionals. More than 90%
of respondents said that they had referred 2 or fewer pa-
tients for genetics consultation over the past year. On the
other hand, for several clinical situations, most indicated
that they would refer patients to a genetic counselor rather
than address the issue themselves. It is unclear whether
this disparity is due to psychiatrists not encountering
these situations in clinical practice, not having access to
genetic services, or not knowing how to access available
consultation services. Nevertheless, the willingness of
psychiatrists to refer to genetics professionals highlights a
potential demand for these services.

Given that most of our respondents considered it their
role to discuss genetic information with patients and fami-
lies and rarely referred patients for genetic consultation,
their responses to questions about hypothetical genetic
counseling and genetic testing scenarios may give an indi-
cation of how psychiatrists would incorporate genetics
into clinical practice. In response to questions regarding
counseling a couple about genetic tests for psychiatric ill-
nesses, approximately 30% of the sample said they would
offer directive advice about continuing or terminating a
pregnancy. A nondirective approach has been the corner-
stone of traditional genetic counseling,'>™'"® but our results
are consistent with other studies suggesting that non-
genetics specialists may be more likely to be directive
than are genetics professionals.'”' Of note, in our survey,
psychiatrists who scored higher on genetic knowledge
were more likely to be nondirective in their responses to a
hypothetical counseling scenario. This suggests that edu-
cation about genetics may result in a greater appreciation
of the manner in which genetic information is appropri-
ately conveyed.

In our survey, a substantial proportion of psychiatrists
felt that—given a highly predictive test—genetic testing
for schizophrenia, bipolar disorder, and to a lesser extent,
panic disorder would be appropriate for diagnostic clarifi-
cation in symptomatic adults and children. In addition,
predictive testing of asymptomatic individuals with a
family history of these disorders was also considered use-
ful by 29% to 47% of respondents. It is noteworthy that
the willingness to test did not appear to depend on
whether the subject was an adult or a child. Geneticists
and medical ethicists have traditionally been cautious
about the use of genetic testing in minors unless there is a
clear medical benefit. Although earlier detection and
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treatment of psychiatric illness may influence clinical
course,*™ the ethical, legal, and psychosocial implica-
tions of genetic testing for minors are complex and re-
quire careful consideration.**>*

Psychiatrists also indicated interest in the use of tests
for prenatal screening in affected patients (35%—70%)
and the general population (10%—19%) depending on the
disease in question. A previous study that included a small
sample of U.K. psychiatrists (N = 32) indicated that psy-
chiatrists may have less favorable attitudes toward prena-
tal testing for bipolar disorder than do patients affected
with the illness.*® On the other hand, at least 1 previous
study has documented that psychiatrists are more likely to
routinely favor genetic testing than are other primary care
physicians. Faden et al.”® surveyed 1140 physicians re-
garding their views on screening for cystic fibrosis using
a test that identified only 80% of carriers. Among respon-
dents, psychiatrists were the only group in which the ma-
jority favored routine testing. The authors conclude that
lack of familiarity with cystic fibrosis and genetic testing
(psychiatrists had the lowest mean knowledge scores)
may have contributed to increased use of testing.” An ad-
ditional interpretation is supported by a secondary analy-
sis undertaken by the same group, which showed that tol-
erance for ambiguity was higher among psychiatrists in
comparison to other medical specialties.”® Although lack
of knowledge of appropriate uses of testing cannot be
overlooked, psychiatrists, who are currently without any
confirmatory diagnostic testing to support clinical prac-
tice, may have different perceptions of the value of a test
with an 80% detection rate in comparison to other medi-
cal specialists.

Finally, our survey asked about psychiatrists’ exposure
to genetic information and interest in further genetics
education. The most common source of information about
genetics reported by respondents was reading the medical
literature. Given the findings of our survey, current sourc-
es appear to be inadequate. The overwhelming majority of
respondents (77%-93%) indicated interest in a variety of
opportunities for education including CME courses, writ-
ten and Web-based materials, and multidisciplinary con-
sultation with colleagues. Active efforts should be di-
rected toward the development of educational programs
for psychiatrists and other nongeneticist physicians to
maximize opportunities for the translation of research
findings regarding the genetic basis of illness into patient
care.

This study had several limitations. First, the sample
comprised psychiatrists attending a CME course, and
therefore may have ascertained a group of psychiatrists
more likely to take an active interest in ongoing educa-
tion. Additionally, the content of the CME course (an up-
date on psychopharmacology) may also have selected a
population of psychiatrists who are not representative of
practicing psychiatrists in general. Furthermore, psychia-
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trists were presented with a variety of hypothetical clinical
situations in which use and interpretation of genetics tests
with high predictive probability were examined. Cur-
rently, no such testing exists (and it may never exist) for
psychiatric disorders, and psychiatrists would not have en-
countered similar situations in training or clinical practice.
Susceptibility genes for psychiatric disorders are expected
to have modest individual effects, and professional groups
have consistently recommended against providing clinical
testing for genes (such as the apolipoprotein E4 polymor-
phism in Alzheimer’s disease) that have low positive pre-
dictive value for neuropsychiatric disorders.”” On the other
hand, there may be subtypes of psychiatric illness (e.g.,
psychotic disorders associated with velocardiofacial syn-
drome) for which available tests may provide useful diag-
nostic clarification.” Moreover, recent analyses suggest
that combining data from multiple susceptibility loci may
provide substantial positive predictive value for complex
disorders.”

Second, it is possible that respondents differed from
nonrespondents in their knowledge and attitudes about ge-
netics. Unfortunately, data on nonrespondents were not
available to address this question. However, as we have
noted, our response rate was comparable to or greater than
those of other physician surveys regarding genetics. In
addition, because the study lacked a formal comparison
group, it is unknown how genetics professionals would
have responded to the same or similar questions. It might
be argued that psychiatrists’ low scores on genetic knowl-
edge items were a result of particularly demanding or ob-
scure questions. Some indication of the level of difficulty
and relevance of the questions can be gathered from analy-
sis of data obtained from the survey of genetic counselors
during the pilot phase of the study. Although the response
rate for this group was lower, and the pilot survey was
longer, all genetic knowledge questions in the final ver-
sion of this survey were also answered by the genetic
counselors. The genetic counselors (N = 149) scored sig-
nificantly higher than the psychiatrists on psychiatric
genetics knowledge (median correct: 66.7% vs. 33.3%,
p <.0001) and general genetics knowledge (median cor-
rect: 77.8% vs. 44.4%, p <.0001), suggesting that the
items captured information within the knowledge base of
genetic counselors. The general genetics questions were
also administered to a group of endocrinologists (N =
601) attending the 2002 85th annual meeting of the Endo-
crine Society (M. Freeman, M.D.; W. Crowley, M.D.; V.
Hughes, M.S.; et al., unpublished data, 2002). The median
score among the endocrinologists was significantly higher
than the psychiatrists’ scores on the same set of questions
(median correct: 55.6% vs. 44.4%, p < .0001).

This study was an initial attempt to determine the pre-
paredness of practicing psychiatrists to begin to incorpo-
rate genetic information into the clinical care of their pa-
tients. With rapid advances in psychiatric genetics, there
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is likely to be a growing need for clinicians who can
provide patients with up-to-date genetic counseling. The
question of how and by whom this counseling is best
provided remains open. While genetic counselors and
medical geneticists may be most experienced with the
interpretation of complex inheritance patterns and the
nondirective interpretation of genetic risk information,
psychiatrists are the clinicians most likely to first encoun-
ter patients, to take a detailed family history, and to assess
the need for further evaluation or consultation. In addi-
tion, psychiatrists are best able to discuss the variable
clinical course and treatment options of psychiatric ill-
ness with patients. Our study suggests that psychiatrists
have a great need and correspondingly strong desire for
further education in genetics.
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