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Background: Myths and concerns about the extent and
meaning of genetic risk in schizophrenia may contribute
to significant stigma and burden for families. Genetic
counseling has long been proposed to be a potentially
informative and therapeutic intervention for schizophre-
nia. Surprisingly, however, available data are limited. We
evaluated a contemporary genetic counseling protocol for
use in a community mental health-care setting by non—
genetics professionals. Methods: We used a pre-post study
design with longitudinal follow-up to assess the impact of
genetic counseling on family members of individuals with
schizophrenia, where molecular testing had revealed no
known clinically relevant genetic risk variant. We assessed
the outcome using multiple measures, including standard
items and scales used to evaluate genetic counseling for
other complex diseases. Results: Of the 122 family mem-
bers approached, 78 (63.9%) actively expressed an interest
in the study. Participants (» = 52) on average overesti-
mated the risk of familial recurrence at baseline, and
demonstrated a significant improvement in this estimate
postintervention (P < .0001). This change was associ-
ated with an enduring decrease in concern about recur-
rence (P = .0003). Significant and lasting benefits were
observed in other key areas, including increased knowledge
(P <.0001) and a decreased sense of stigma (P = .0047).
Endorsement of the need for genetic counseling was high
(96.1%). Conclusions: These results provide initial evi-
dence of the efficacy of schizophrenia genetic counseling
for families, even in the absence of individually relevant
genetic test results or professional genetics services. The
findings support the integration of contemporary genetic
counseling for families into the general management of
schizophrenia in the community.
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Introduction

Despite definite progress in understanding the origins of
schizophrenia,! many myths remain concerning etiology
and risk factors.? This may contribute to the considerable
stigma and burden of the disease for families.> There
are preliminary data that suggest family members
of individuals with schizophrenia may overestimate
the familial recurrence risk (ie, the likelihood of the
illness “running in the family”).* As for other complex
diseases,”® this may result in undue anticipatory anxiety
and concern, and could influence reproductive decision
making (eg, in unaffected siblings).* Genetic counseling
is the process of communicating information and
supporting families around these important issues,”!’ in
order to facilitate understanding and adaptation to the
medical, psychological, and familial implications of the
genetic and nongenetic contributions to a disease.!!
Although many have proposed that genetic counseling
for schizophrenia may be an informative and therapeutic
intervention,”!>' a systematic review of the existing litera-
ture (Supplementary Methods and table S1) demonstrates
that much has been written about the genetic counseling
approach but, surprisingly, actual data are limited. There
were three studies providing survey data that supported
a high rate of hypothetical interest in genetic counsel-
ing,'*!1%1 but there were no studies documenting the rate
of uptake of genetic counseling for schizophrenia when
offered and just one pilot study of genetic counseling
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by a board-certified genetic counselor with outcome data
for nine parents (Supplementary Methods).”*® Rigorous
outcome data are needed to justify any intervention in
the current clinical climate, and may also help to resolve
key controversies such as the nature of the association
between neurobiological explanations for serious mental
illness and stigma.?!->?

Results of this comprehensive review and our ongo-
ing work to identify rare variants that are clinically rel-
evant to schizophrenia also inspired a re-examination of
the traditional approaches to genetic counseling for this
illness.! Providing a candid account of the current state
of knowledge and a thoughtful consideration of future
prospects is a guiding principle of genetic counseling,
even in the absence of individually relevant genetic test
results.! Nongenetic factors, however modest in effect size
and intractable to change, and the perceived failures of
thousands of research-related candidate gene, linkage,
and genome-wide association studies to identify a single
major locus for schizophrenia, are routinely discussed.
Yet typically there has been little to no discussion of
clinically relevant molecular genetic discoveries in schizo-
phrenia (table 1), even in contemporary accounts.?

We therefore elected to develop, standardize, and
conduct preliminary testing of a contemporary genetic
counseling protocol for schizophrenia. We aimed to dem-
onstrate efficacy in a common real-world situation: (1) in
a community mental health-care setting, (2) with coun-
seling provided by a non—genetics professional, and (3) in
the absence of relevant individual genetic test results. We
anticipated that interest in the intervention would be high,
and that, at baseline, family members would not have an
accurate appreciation of familial recurrence risks. We
tested the hypotheses that genetic counseling would (1)
improve understanding of the true empiric risk estimate,
(2) decrease concern and anxiety related to illness recur-
rence risk in the family, and (3) increase knowledge about
the etiology of schizophrenia, with a potential impact on
stigma and blame.

Methods

Participants

Study participants were family members of unrelated
adults (age =218 years) with DSM-IV diagnoses of
schizophrenia or schizoaffective disorder (collectively
termed “schizophrenia”). The process of (1) recruitment,
(2) confirmation of diagnoses, (3) acquisition of detailed
medical and family histories, (4) clinical screening, and (5)
molecular characterization using high-resolution genome-
wide microarrays of the source patient population, as part
of a genetic case-control study, is described elsewhere.?*
The study design allowed us to exclude the minority of
individuals found to have karyotypic abnormalities,
22q11.2 deletions, or other recurrent copy number variants
(CNVs) clinically relevant to schizophrenia.'!* These

Genetic Counseling for Schizophrenia

Table 1. Core Content Regarding Etiology in the Provision of
Genetic Counseling for Schizophrenia (c 2012)

Classic Findings About Schizophrenia From Epidemiological
Studies? (Including Historic and More Recent Family, Twin, and
Adoption Studies)

A disease found in all societies with generally stable incidence and
high prevalence worldwide

High "heritability," with predisposition largely genetically
determined

Complex patterns of inheritance (ie, not with typical Mendelian
patterns)

Reduced penetrance and variable expression (twin studies)

Positive family history in close relative(s) is a major risk factor,
with empiric recurrence risk estimates available

Various proposed non-genetic risk factors but none known of
medium or greater effect

Evidence for neurodevelopmental origins (eg, association with
learning difficulties)

Prediction of de novo (spontaneous) mutations in the face of
decreased reproductive fitness of affected individuals

New Findings About Schizophrenia From Neuroscience Studies®
(Including Imaging and Molecular Genetic Studies)

Genetic heterogeneity, with no single major locus (common
disease—multiple rare variant model)

An established clinical genetic subtype (22q11.2 deletion
syndrome) affects about one in 100 patients with schizophrenia

Additional emerging genetic subtypes of schizophrenia are
associated with other large rare copy number variants (CNVs)

Reduced penetrance and variable expression of these large
rare CNVs

Lack of common genetic variants that are clinically relevant

Minor effects consistent with the possibility of gene X
environment interactions

Genome-wide genetic testing for schizophrenia is not routinely
used in a clinical setting (c 2012)

Evidence for neurodevelopmental origins (eg, premorbid subtle
structural brain changes, though not useful diagnostically)

Initial evidence for increased burden of de novo rare CNVs and very
rare exonic sequence mutations (with promise of more to come)

aSee Costain et al.! for key references.

individuals and their family members were counseled
separately on a clinical basis by a genetics professional.
Of the remaining patients, 92 agreed to provide us with
contact information for a total 122 of their immediate
adult relatives living in the area. We then approached
these family members through a personalized letter and
up to two telephone calls; a brief explanation of genetic
counseling was provided. Where possible, for those who
actively declined to participate we noted reason(s) given.
After complete description of the study, written informed
consent was obtained. No monetary compensation was
provided to participants.

Intervention

We developed and standardized a genetic counseling pro-
tocol for schizophrenia for implementation by mental
health-care providers in a community setting (figure 1),
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Family member interested in
genetic counseling for schizophrenia

YES

Refer to

YES

=

1. Psychiatric assessment of affected family member(s)

Confirm diagnosis/diagnoses of schizophrenia

2. Clinical genetic assessment of affected family member(s)

Known chromosomal abnormality
and/or
comorbid MR/ASD/MCA
and/or
other developmental features?

NO

3. Family history assessment

medical genetics/ |<4—
subspecialty services

A

YES

Major residual W

Complex family history
and/or
“hidden”/other major genetic concerns?

NO

4. Standard genetic counseling

Information
giving

(or newfound) <
anxiety or confusion’?J

NO

A 4

Check in with
family member at a
later date to assess

satisfaction and
retention of information

Risk assessment for
individual with:

Frequently encountered
in clinical practice?

Empiric recurrence
risk estimate

One affected uncle or aunt
One affected sibling

One affected parent

One affected first-cousin
One affected grandparent
Two affected parents
Affected monozygotic twin

Yes
Yes

~3%
~10%

Fig. 1. Proposed workflow algorithm for genetic counseling for schizophrenia (c 2012). A “complex family history” would include,
eg, multiple family members with schizophrenia and/or other psychotic disorders, known consanguinity, or other medical illnesses of

concern. Standard genetic counseling involves (1) information giving (“education about inheritance, testing, management, prevention,
resources and research”!!), (2) risk assessment (“interpretation of family and medical histories to assess the chance of disease occurrence
or recurrence”!"); and (3) support (“counseling to promote informed choices and adaptation to the risk or condition”!"). See Hodgkinson
et al.’ for empiric recurrence risk ranges and primary sources. Note that these crude risk estimates must be interpreted with caution, as
they represent averages from diverse historical studies and can sometimes be modified based on an individual family’s circumstances (see

text). ASD, autism spectrum disorder; MCA, multiple congenital anomalies; MR, mental retardation.
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based on tested protocols for other complex diseases™ and
the existing schizophrenia literature'*!'3% (supplementary
table S1). Table 1 shows core content about etiology. The
intervention (mean 64.3 [SD 14.7] min) was delivered to
participants individually except in six cases where pairs of
family members were counseled together at their request.
Counseling was provided by a graduate student (G.C.) or
a research assistant, with oversight and supervision pro-
vided by experienced clinicians with expertise in this area
(A.S.B., M.JLE.). All aspects of a standard genetic coun-
seling assessment were performed (figure 1). ! In partic-
ular, participants received the best possible personalized
risk assessments in the context of their family histories,
as described in detail elsewhere.*?? We also discussed
with each participant specific medical and family history
factors that may qualitatively affect recurrence risk in
their family, but where no rigorous, evidence-based way
of quantitatively modifying standard empiric recurrence
risk estimates exists at this time (eg, putative environ-
mental exposures).”?”? The manual, including sample
dialogue and responses to frequently asked questions, is
available upon request.

Measures

At baseline, we corroborated the psychiatric family his-
tories previously derived from interviewing the probands
and reviewing their lifetime medical records,* and col-
lected demographic and other clinical information. Each
participant completed a battery of self-administered psy-
chological and knowledge-based questionnaires inspired
by scales used to evaluate genetic counseling for other
complex diseases.”>? Baseline measures were completed
in person; follow-up measures at 1 and 7 weeks postint-
ervention were mailed back using stamped, preaddressed
envelopes.

Recurrence Risk Perception and Its Consequences.
Following standard practice,® complementary approaches
were used to assess each participant’s perceived lifetime
morbid risk for schizophrenia to a specific family mem-
ber: (1) a visual analog scale; (2) a 5-point (“Very low”
to “Very high”) Likert-scale item measuring qualitative
risk (ie, description of the risk level); and (3) a 5-point
(“Much lower” to “Much higher”) Likert-scale item
concerning comparative risk (ie, as compared with the
general population). We defined a quantitative risk esti-
mate >10% different from the best individualized recur-
rence risk assessment as inaccurate.’ Concern about
genetic risk and illness recurrence was queried using:
(1) a visual analog scale (0% = “Not at all concerned”
to 100% = “Extremely concerned”), and (2) a modi-
fied version of the “Nonintrusiveness” subscale of the
Psychological Adaption to Genetic Information Scale
(PAGIS),* which measures freedom from genetic and/or
recurrence related uncontrolled spontaneous thoughts and
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feelings. Opinions concerning statements suggesting peo-
ple with schizophrenia, or their family members, should
not have children were probed using 4-point (“Strongly
disagree” to “Strongly agree™) Likert-scale items.

Knowledge and Etiological Attribution. Perceived (sub-
jective) knowledge of schizophrenia etiology was assessed
using a visual analog scale (0% = “Don’t understand at
all” to 100% = “Understand very clearly”). Participants
also completed a questionnaire developed for the study
comprising 24 true or false items (supplementary table
S3), as a measure of objective knowledge. To contextual-
ize the response profile of the participants, a convenience
sample of 22 junior psychiatric residents at a single insti-
tution had completed these items as well. This knowledge
quiz was found upon testing with the initial group of
psychiatric residents to have adequate internal consis-
tency (Cronbach’s a = 0.80). Etiological attribution of
schizophrenia in the participant's family was queried in
an open-ended fashion, but we included a list of 18 pos-
sible factors adapted from the revised Illness Perception
Questionnaire (figure 3¢).’!

Stigma, Psychological Symptoms, and Satisfaction. To
investigate stigma, we used the Experience of Caregiving
Inventory (ECI) stigma subscale.”? This measure is com-
posed of five 5-point (“Never” to “Nearly always”)
Likert-type scale items and is known to correlate with
psychological functioning in family members of indi-
viduals with schizophrenia.*® We included (1) visual ana-
log scales (0% = “Not at all” to 100% = “Completely”)
concerning both personal contribution to, and self-
blame surrounding, the proband's schizophrenia and (2)
two 4-point (“Strongly disagree” to “Strongly agree”)
Likert-scale items about whether the proband or anyone
else was to blame. The widely validated Brief Symptom
Inventory (BSI) was used to measure global psychologi-
cal functioning.* The BSI measures nine psychological
symptom dimensions based on 5-point (“Not at all” to
“Extremely”) Likert-type scale responses to 53 items,
and provides a global severity index (GSI). We consid-
ered depression and anxiety subscores and the GSI as
outcome variables, as in our previous study.”® Satisfaction
with genetic counseling was documented using five
5-point (“Strongly disagree” to “Strongly agree™) Likert-
scale items (supplementary table S6).

Analyses

We tested for within-participant differences in responses
provided at baseline and 1 week postintervention, and to
assess the retention of any change at 7 weeks postinter-
vention. Visual inspection and the Cramér-von Mises cri-
terion were used to test the normality of each difference
distribution, with subsequent use of the paired Student ¢
test (z) or the non-parametric paired Wilcoxon signed-rank
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test (S) as appropriate. All participants were treated as
independent. Coefficients of determination (R?) were
calculated from single-variable linear regression models.
Mean responses of participant and psychiatric residents
were compared using the non-parametric Mann-Whitney
U test (U). Missing values in follow-up measures, where
necessary for a cumulative score, were replaced with base-
line responses to bias away from change. However, opti-
mization of item display and questionnaire layout during
the pilot testing phase resulted (for the study) in a rate of
missing data of <1% in all but one case (knowledge quiz
at seven weeks post-intervention = 1.8%). The results of
all statistical comparisons are reported in supplementary
tables S4-S6. All analyses were two-tailed and performed
using SAS version 9.2 (SAS Institute, Inc., Cary, N.C.),
with statistical significance defined as P < .05.

Results

Uptake

We approached the 122 known adult family members of
those patients affiliated with one of two community men-
tal health centers (figure 2). Seventy-eight (63.9%) actively
expressed an interest in the study (figure 2). Those who
did and did not express interest differed significantly only
by level of education, being higher in those interested
(supplementary table S2). The demographics of the 52
family members who participated in the final study and
returned outcome measures are shown in table 2.

Recurrence Risk Perception and Its Consequences

At baseline, the majority of participants were most con-
cerned about the risk to a niece or nephew of an indi-
vidual with schizophrenia (table 2), where the mean
unmodified empiric recurrence risk estimate is about
3%.13 Participants reported high levels of concern about
risk (figure 4b), with recurrence risk typically overes-
timated by nearly an order of magnitude at baseline
(figure 4a). Concern and estimated recurrence risk were
positively correlated [F(1,51) = 27.9, P < .0001; adjusted
R?> = 0.36] (figure 3a). There was also a positive correla-
tion between quantitative and qualitative estimates of risk
[F(1,51) = 62.5, P <.0001; adjusted R> = 0.55] (figure 3b).

After the intervention, the mean recurrence risk esti-
mate decreased by nearly half (figure 4a), with a concom-
itant decrease in mean recurrence-related concern of a
third (figure 4b). The proportion of participants who pro-
vided an inaccurate quantitative risk estimate decreased
from 36 of 52 (35 overestimates) to 22 of 49 (20 over-
estimates; Fisher’s exact test P = .0267). Risk was also
qualitatively perceived to be lower postintervention than
at baseline (S = 257, df = 49, P < .0001), although com-
parative risk perception (ie, as compared with the general
population risk) was typically appropriate before coun-
seling and did not significantly change (S = 69.5, df = 49,
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P = .1240). Participants were less likely after counseling
to endorse the statement suggesting that people with a
family history of schizophrenia should not have children
(S =51.5,df =42, P=.0221). The significant differences
from baseline at 1 week postintervention remained signif-
icant at 7 weeks (supplementary table S4). There was also
a significant improvement in the mean Nonintrusiveness
subscore (S = 178, df = 50, P = .0145).

Knowledge and Etiological Attribution

Significant and lasting improvements were observed
postintervention in mean knowledge quiz score (1 week
postintervention: ¢ = 5.8, df = 50, P < .0001; 7 weeks
postintervention: S = 364.5, df = 48, P < .0001) and
in mean perceived knowledge of schizophrenia etiol-
ogy (figure 4c). As compared with psychiatric residents,
at baseline, participants had a significantly lower mean
knowledge quiz score (18.7 vs 21.8; U =999, df = [22, 52],
P < .0001) and a nonsignificantly lower mean level
of perceived knowledge (46.5% vs 59.2%; U = 640.5,
df = [19,52], P = .0570]. At 1 week postcounseling, the
participant mean knowledge quiz score was no longer
significantly different from baseline psychiatric resident
responses (21.0 vs 21.8; U = 699, df = [22,51], P = .0908)
and perceived knowledge shifted to a nonsignificantly
greater level than that of the residents (65.0% vs 59.2%;
U = 608.5, df = [19,50], P = .0728). Responses by item
for the knowledge quiz are displayed in supplementary
table S3. Although the primary etiological attribution of
schizophrenia was frequently genetic in nature (figure 3c),
participants endorsed diverse factors (figure 3d).

Stigma, Psychological Symptoms, and Satisfaction

Consistent with our hypotheses, the mean ECI subscore
that measured stigma was significantly lower at 1 week
(S =126.0, df = 51, P = .0047) and lower yet at 7 weeks
(S = 311.5, df = 48, P < .0001) postintervention (fig-
ure 4d). All levels of blame measured by both Likert
and visual analog scale items, although low at baseline,
on average decreased further following the intervention
(supplementary table S5). Postcounseling, there was no
change in the mean BSI depression subscore from base-
line (S = 39.5, df = 51, P = .2650). However, the mean
BSI GSI score was significantly lower at 1 week postint-
ervention (¢ = 4.1, df = 50, P = .0002) but not at 7 weeks
postintervention (¢ = 1.8, df = 47, P = .0826). Results
appeared to be driven by a significant (S = 136.5, df = 51,
P = .0016) and lasting (S = 113, df = 48, P = .0170)
decrease in the mean anxiety subscore.

No participant reported having previously been offered
“genetic counseling,” but many had gathered informa-
tion by speaking with the proband’s psychiatrist, par-
ticipating in workshops or conferences on schizophrenia,
and undertaking independent research on the Internet.
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n=122 from 92 families

Approached for a study of genetic
counseling for schizophrenia

n=26 (21.3%)
No response

n=18 (14.8%)
Actively declined to
participate

A4

Reason(s):

e “No time”/“Too busy” (n=4)

“It's too far to travel” (n=2)

“Because it’s a research study” (n=2)

“Not planning on ever having children” (n=1)

“The people | care about most are past the age at which
they’d get schizophrenia” (n=1)

“Health reasons” (n=1)

o “I'm worried I'll find out things that I'll wish | hadn't” (n=1)

n=78 (63.9%) from 57 families

. . e “l don’t want to go through any more emotional pain be-
Actively expressed interest cause of schizophrenia” (n=1)
in participating in the study *  Reason not specified (n=7)
n=14 (11.5%) Reason:

e e Scheduling difficulties (n=9)
nable to participate | « Acuteiliness (n=4)

during study period | e« Forgotappointment (n=1)

»
»

S

— 0 Purpose and outcome:
( n=10 (8.2 A’) e Predetermined training
> Involved in period for counselors
L pi|0t testing e Changes to protocol and
outcome measures

_ o Reason:
. n=2 (1 6 /°) e Acute hospitalization (n=1)
Did not return any e Unexpectedly out of region

follow-up measures for work (n=1)

»
»

SRR

n=52 (42.6%) from 41 families

Participated in the final study and
returned follow-up measures

Fig. 2. Interest in genetic counseling amongst family members of individuals with schizophrenia. The source patient population was
recruited from two community mental health clinics.
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Table 2. Demographic and Clinical Characteristics of Study Participants and the Corresponding Probands With Schizophrenia

Family Member Participants

Corresponding Probands

(n=152) With Schizophrenia (n = 41)
Mean (SD) Mean (SD)
Age at time of intervention (years) 60.2 (10.3) 43.1 (12.3)
Age at onset of psychosis (years)* — — 22.0 (4.6)
Number of liveborn offspring 2.8 (1.6) 0.6 (1.0)
N (%) N (%)
Female sex 40 (76.9) 16 (39.0)
European ancestry 51 (98.1) 40 (97.6)
Family history of psychosis® °50 (96.2) 12 (29.3)
Ever married? 48 (92.3) 13 (31.7)
Childless 7 (13.5) 29 (70.7)
Education
Did not complete high school 7 (13.5) 16 (39.0)
Completed high school (only) 13 (25.0) 10 (24.4)
Completed some postsecondary education 32 (61.5) 15 (36.6)
Relationship to proband
Parent 31 (59.6) — —
Sibling 15 (28.8) — —
Other® 6 (11.5) — —
Primary source of concern about recurrence, in relation
to proband
Niece/nephew 28 (53.8) — —
Offspring' 10 (19.2) — —
Sibling® 7 (13.5) — —
Third or fourth degree relative 7 (13.5) — —

“Defined as age at first treatment for psychosis; none had childhood onset schizophrenia.
*Defined as having one or more first or second degree relative(s) with a psychotic disorder.
‘Participant was a spouse in two cases, with no personal or family history of psychosis.
9Includes marriage or a common-law arrangement of one year or more.

*Spouse (n = 2), aunt (n = 2), offspring (n = 1), half-sibling (n = 1).
"None with two parents with schizophrenia.

¢[ncluding two participants (husband and wife) who were concerned about the risk to the monozygotic twin of their affected son.

Satisfaction was high, with the majority of participants
endorsing that they “felt better” after the intervention
(94.1%), that the intervention was valuable to them
(98.0%), and that genetic counseling should be offered to
all adults with a family history of schizophrenia (96.1%)
(supplementary table S6).

Discussion

To our knowledge, this is the first study that formally dem-
onstrates the feasibility and worth of genetic counseling
for schizophrenia in community mental health practice.
Although the counseling was not provided by a genetic
counselor, we followed fundamental tenets of genetic
counseling,”!' and incorporated genetic epidemiologic
and molecular genetic information about schizophrenia
into a standardized protocol (table 1). The results provide
evidence for the benefits of psychiatric genetic counseling
previously proposed in the literature,”'>!* 7 and may help
to guide the future translation of new molecular genetic
discoveries into clinical practice.
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Uptake

We provide initial evidence of a high degree of uptake of
genetic counseling for schizophrenia when it is actively
offered. The rate was remarkably consistent with previ-
ous surveys of theoretical interest in schizophrenia, '8!
and preliminary data concerning psychotic disorders
more generally.?

Recurrence Risk Perception and Its Consequences

In line with our hypothesis and as for many complex
diseases,*>%20 perceived familial recurrence risk was
usually overestimated, often dramatically. Genetic coun-
seling generally facilitated a better understanding of the
true empiric risk estimate, as evidenced by appropriate
decreases in the participants’ quantitative and qualitative
risk estimates. Nevertheless, the mean quantitative risk
estimate of participants postintervention remained higher
than any known lifetime risk factor for schizophrenia,
apart from having (1) a 22q11.2 deletion, (2) both par-
ents with schizophrenia, or (3) a monozygotic twin with
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Fig. 3. Participants’ responses to selected items prior to genetic counseling. (a) Estimated risk of recurrence to a specific family
member vs concern about familial recurrence. (b) Estimated risk of recurrence by qualitative description of risk. (c) Primary cause of
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schizophrenia (relevant to only two of the participants’
individual circumstances; table 2).>"* Continued overes-
timation of risk postcounseling is common.® However,
the ongoing inability to provide individualized quantita-
tive risk estimates in the context of schizophrenia to the
degree possible with, eg, the Gail model in breast can-
cer,’ and the provision of counseling by a non-genetics
professional, may have contributed. Understanding why
some individuals show no evidence of (or only tempo-
rary) improvement in risk perception remains a prom-
ising area for future study.** Collectively however, these
findings indicate that the limitations of existing empirical
recurrence risk statistics, and the inability to personalize
most risk estimates based on molecular genetic findings,
are not major impediments to providing helpful genetic
counseling.!*?

The genetic counseling intervention generally alleviated
anxiety and did not increase distress, and therefore did
not appear to cause undue worry or psychological harm.

The decrease in concern related to familial recurrence was
facilitated in part by an improved understanding of the
true risk. The study design did not allow us to discern
the contributions of other content and process factors to
decreasing anxiety, such as the discussion of the poten-
tial benefits of early detection and treatment afforded by
a familiarity with the illness.!* Nonetheless, these may also
be important. Of note is that only one of the participants
in this study was concerned about their own personal risk
of developing schizophrenia, and this individual also had
greater concern about recurrence risk and measured anxi-
ety than the average participant (data not shown). It is also
noteworthy that talking about personal experiences with
serious mental illness did not appear to decrease mood.

Etiological Attribution, Knowledge, and Stigma

The etiological attributions of the participants were
broadly consistent with a previous report involving
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Fig. 4. Selected significant and lasting benefits of genetic counseling for schizophrenia. (a) Participants’ estimated risk of familial
recurrence to a specific family member (dashed line indicates mean personalized recurrence risk assessment). (b) Participants’ concern
related to familial recurrence. (c) Participants’ perceived knowledge about the illness. (d) Participants’ sense of stigma. See Methods
section for item details. All summary data and test statistics are presented in supplementary table S4. Error bars represent upper 95%
confidence intervals.
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relatives of adults with chronic schizophrenia, who may
be more likely to endorse biological factors than relatives
of first episode patients.*® Future studies could test the
hypothesis that family members of individuals earlier in
the course of illness may benefit even more from genetic
counseling. However, although participants typically
embraced genetic etiological attributions of schizophre-
nia at baseline, the knowledge measure data suggest that
necessary contextual information might have been absent.
The results supported the likelihood that genetic counsel-
ing can help to increase relevant knowledge about schizo-
phrenia and confidence in that knowledge. We speculate
that an improved and nuanced understanding of what is
known and not known about the origins of schizophre-
nia may have helped to place current genetic advances in
their proper context, dispel misconceptions, and engender
a sense of mastery and control. These and other factors
may have contributed to the significant decrease in stigma
amongst family members of adults with schizophrenia.
Possible negative relationships between neurobiological/
genetic explanations of schizophrenia and stigma in the
general population* might similarly be addressable, eg,
with the provision of public education to dispel common
misconceptions about genetics, such as that “genetic” and
“inherited” are synonymous terms.

Additional Advantages and Limitations

Detailed molecular and clinical characterization of the
patients, inclusive sampling of family members, use of an
updated evidence-based manual, and assessments at sev-
eral time points using multiple standard outcome mea-
sures are major strengths of this study. For example, we
found previously that universal screening with genome-
wide microarrays was necessary to identify the majority
of individuals with rare pathogenic CNVs in the source
patient population (Bassett AS, Lionel AC, Costain G,
et al., under review). Exclusion of their family members,
for whom general genetic counseling and recurrence risk
assessments as provided in this study would have been
inappropriate, was a significant advantage. A natural
redundancy in quantitative items provided additional
confidence in our results. Where possible, we used mea-
sures previously validated and employed in the context of
other complex diseases, thereby increasing the generaliz-
ability of our findings. All aspects of the study, including
the provision of counseling by non—genetics profession-
als, were designed to facilitate implementation in general
psychiatric practice. Notably, the results supported effi-
cacy in the absence of the provision of individual genetic
test results.

The novelty of the study is offset to some extent by
several natural limitations that could be addressed in
subsequent studies. The biases inherent in any nonran-
domized, uncontrolled trial are well documented.’” We
considered including a comparison group given no, or

Genetic Counseling for Schizophrenia

only written, genetic counseling information. However,
given the paucity of available data, we decided to first
focus on developing a standardized genetic counseling
approach for schizophrenia and measuring its feasibility
and preliminary effect. This study represents an essential
first step towards more sophisticated study designs; that
is, the study validated an initial approach and these pre-
liminary findings are congruent with those of an effective
intervention. Future randomized control trials could fur-
ther test this intervention, both in comparison to other
approaches and in order to improve understanding about
the role of specific elements of the intervention.

Previous clinically based observations support our
interpretations of the primary results.”!>!*17 Nonetheless,
more data are needed to both replicate these findings and
to examine specific contextual factors (eg, family mem-
ber, proband, and counselor characteristics) that may
modulate interest and efficacy. Focusing only on one or
more specific area(s) of concern or confusion would likely
improve efficiency and limit the duration of the interven-
tion; such tailoring was beyond the scope of this study.
Extensive subgroup analyses were also not performed,
although we note that there were no significant differ-
ences by site, counselor, or diagnosis of schizophrenia vs
schizoaffective disorder (data not shown). With respect to
generalizability, the participants were primarily well-edu-
cated mothers of Caucasian adults with chronic schizo-
phrenia (table 2). They were also self-selected and highly
motivated, although we excluded 10 family members who
expressed interest earliest by involving them in the pilot-
testing phase (figure 2) where results were similar (data
not shown). This may have contributed to the relatively
high level of baseline knowledge and rate of attribution
of schizophrenia to genetic causes, and to their receptive-
ness to genetic counseling. On the other hand, the extent
of interest and benefit documented in this study is notable
given the age, duration of illness, and site of recruitment
(community clinic, rather than research or university cen-
ter) of the patient sample.

The Role for Genetic Counseling in the Clinic

With genetic research regularly the subject of media
attention, those with a family history of any complex dis-
ease may increasingly request genetic counseling. There
is an acknowledged shortage of qualified genetics profes-
sionals, however.>*® For example, there are currently no
medical geneticists or genetic counselors based in either
of the two sites from which participants were recruited
for this study. Also, many genetic counselors self-report
personal discomfort, knowledge deficiencies, and stigma
in regard to genetic counseling related to psychiatric ill-
nesses, suggesting the need for further training and expe-
rience in psychiatric genetics.*

To decrease burden on medical genetics services, basic
genetic counseling for schizophrenia could routinely be
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performed at point of contact with the family by any
capable health-care provider following a clinically based
standard protocol (figure 1). Our study is proof-of-
principle that this may be a satisfactory approach, and is
something most psychiatrists agree is within their scope
of practice.**# Psychiatrists and other mental health-care
providers should be well equipped to manage the psy-
chological processes underlying genetic counseling, and
better suited than genetic counselors to confirm psychi-
atric diagnoses and identify and treat symptomatic fam-
ily members. There are concerns, however, about genetics
training and competency.***! These could be addressed
with focused continuing education initiatives and atten-
tion to clinically-relevant genetic information (table 1 and
supplementary table S3), and increased collaboration
between psychiatry and medical genetics.! The fact that
the results demonstrated receptiveness to genetic counsel-
ing, in addition to the evidence of benefit, may provide
an additional impetus for clinicians to engage in genetic
counseling with family members who are often caregiv-
ers of their patients with schizophrenia, and/or to refer to
genetics services where possible and appropriate (figure 1).

Conclusion

The findings provide initial evidence of the efficacy of
schizophrenia genetic counseling provided by non-—
genetics professionals, even where there are no individu-
ally relevant genetic test results. In addition to previously
proposed benefits,”!>'7 these data suggest that genetic
counseling for families could inform part of a multifac-
eted approach to stigma reduction. The results support
the integration of contemporary genetic counseling for
families into the general management of schizophre-
nia. Such informed discussions may ultimately help in
“priming” individuals, families, and clinicians for further
advances anticipated in the emerging “molecular age” in
psychiatry and the potential for return of individually
relevant molecular genetic findings in the future.

Supplementary Material

Supplementary material is available at
schizophreniabulletin.oxfordjournals.org.
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