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Outcomes of a randomised controlled trial of a complex
genetic counselling intervention to improve family
communication

Jan Hodgson*,1,2, Sylvia Metcalfe1,2, Clara Gaff2,3,4, Susan Donath2,5, Martin B Delatycki6,7, Ingrid Winship4,8,
Loane Skene9, MaryAnne Aitken3,10 and Jane Halliday2,11

When an inherited genetic condition is diagnosed in an individual it has implications for other family members. Privacy

legislation and ethical considerations can restrict health professionals from communicating directly with other family members,

and so it is frequently the responsibility of the first person in a family to receive the diagnosis (the proband) to share this news.

Communication of genetic information is challenging and many at-risk family members remain unaware of important information

that may be relevant to their or their children’s health. We conducted a randomised controlled trial in six public hospitals to

assess whether a specifically designed telephone counselling intervention improved family communication about a new genetic

diagnosis. Ninety-five probands/parents of probands were recruited from genetics clinics and randomised to the intervention or

control group. The primary outcome measure was the difference between the proportion of at-risk relatives who contacted

genetics services for information and/or genetic testing. Audit of the family genetic file after 18 months revealed that 25.6% of

intervention group relatives compared with 20.9% of control group relatives made contact with genetic services (adjusted odds

ratio (OR) 1.30, 95% confidence interval 0.70–2.42, P=0.40). Although no major difference was detected overall between the

intervention and control groups, there was more contact in the intervention group where the genetic condition conferred a high

risk to offspring (adjusted OR 24.0, 95% confidence interval 3.4–168.5, P=0.001). The increasing sophistication and scope of

genetic testing makes it imperative for health professionals to consider additional ways of supporting families in communicating

genetic information.
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INTRODUCTION

The diagnosis of a new genetic condition in an individual or his/her
child is likely to have implications for other family members who may
themselves be at risk of developing the condition and/or passing it on
to their children. Under these circumstances successful communica-
tion is usually dependent on the ability of the newly diagnosed patient
(proband), or parents of the proband, to communicate complex
genetic information to their family members. Many factors have been
identified that may have an impact on successful family communica-
tion about genetic risk including existing family relationship char-
acteristics, feelings of anxiety or guilt, understanding of inheritance
and/or the genetic condition and the ability of lay individuals to
effectively explain complex genetic information.1 Effective family
communication occurs less frequently than is optimal with some
estimates suggesting that only 15–20% at-risk relatives become aware
of relevant and important information.2–4 Family members usually
express a desire to pass on this information themselves5,6 with support
from health professionals, if necessary, to explain more complicated
concepts.7 It seems likely that most relatives would intend to pass on

genetic risk information and that, where this does not occur
(non-disclosure), this is usually a ‘passive’ failure to disclose rather
than the proband actively avoiding communication.8 We suggest that
there is a role for health professionals in supporting probands in
relation to ‘passive’ non-disclosure. There has been much debate
about how health professionals should be involved with this process;
the extent to which this is deemed important appears to vary
according to the information that can be made available and the
condition that is involved.2,9

Two previous Australian studies have explored how professionals
might assist in family communication about genetics. One study
involving letters sent from the genetics service, via the proband or
directly to relatives, found that there was an increase in uptake of
genetic testing by relatives from 23% in the group dependent on
communication by the proband to 40% in the group receiving
information directly.10 Another study utilised a specific discussion
over the telephone, followed by a call 2–4 weeks post result and
another 3–6 months later if indicated. This resulted in a 2.6-fold
increase in contact with services11 and provided evidence that
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additional genetic counselling may assist probands with family
communication.
The study presented here, a multicentre randomised trial, aimed to

further investigate whether a specific genetic counselling intervention
increased the number of relatives who were made aware of the
possible risk to their own health or the health of their offspring and
the availability of genetic testing.
The main hypothesis was that a specifically designed genetic

counselling complex intervention, delivered by phone at up to three
time points over 12 months, would facilitate communication of
important genetic information within families.

MATERIALS AND METHODS

Experimental design
This was a randomised controlled trial (RCT) to assess the effect of additional

genetic counselling support (the intervention) on contact with genetic services

by at-risk family members. The primary outcome measure, frequency of

contact, was considered a proxy for communication of genetic information

between family members.
The protocol and full details of the methodology used in this study have been

published separately.12 Approval for all aspects of the trial was obtained from

the Human Research Ethics Committee at participating hospitals in Victoria,

Australia: Southern Health, Royal Childrens Hospital, Royal Melbourne

Hospital, Bendigo Health, Ballarat Health and Austin Health Service.

All participants gave written informed consent before taking part in the study.

Study participants—eligibility
From 2009 to 2012, the participants were approached when they attended

a genetics clinic for the first time at six public hospitals across the state of

Victoria, Australia. Eligible potential participants were the first person in

a family to be diagnosed, or have a child diagnosed, with a genetic condition or

as a carrier of a genetic condition that has implications for other family

members and for which genetic testing is possible. They needed to be able to

speak, read and write English, have at least one at-risk relative who resided in

Victoria and be aged 18 years or over. Those who gave consent were

randomised into the intervention or control group.

Recruitment at genetic clinics
Initially the clinics participating were general genetic clinics where clients were

seen for many reasons. An interim audit of the clinics over a 3-month period

late in 2009 revealed that, of 516 clients seen, only 5% were eligible for

participation, with the others being seen for prenatal testing (21%), clinical

review (14%), a condition with no family implications (16%), a condition with

no genetic diagnosis available (17%), had multiple appointments already (18%)

or other reasons (9%). To enhance recruitment of eligible participants, in

March 2010 we added recruitment from cancer genetics clinics.

Study intervention design
The intervention needed to be clinically relevant and feasible, reproducible in
practice and conforming to Victorian State privacy legislation.13 Utilising
a theoretical basis consistent with genetic counselling practice, that is,
nondirective and patient centred, a telephone genetic counselling intervention
was specifically designed. The aim was to enhance the ability of each individual
to identify and overcome existing barriers in communicating genetic informa-
tion within their family.
The ‘complex’ nature of the intervention is critical to the study design.

Complex interventions are ‘built up from a number of components, which may
act both independently and interdependently’.14 The function and process of a
complex intervention should be standardised, but not the components
themselves.15 They are particularly useful in the context of health service
activities and allow for a degree of flexibility in delivery of the intervention
package. Experts in the field of complex interventions state that 'strict
standardisation may be inappropriate; the intervention may work better if a
specified degree of adaptation to local settings is allowed for in the protocol16

p.980. We chose this pragmatic RCT design to allow for some individualisation
of the genetic counselling service. Tailoring the intervention to the participant,
that is, the individualisation of the number of phone calls, was acceptable
because once all designated relatives had been approached, the intervention
served no further purpose.
Genetic counsellors were trained to carry out the intervention and were

monitored for adherence to the protocol. This process involved both group and
individual training by the developers of the intervention—a senior genetic
counsellor/researcher in family communication and an academic genetic
counselling researcher. In addition, at least one mock intervention phone call,
based on a likely scenario, was undertaken with each counsellor. These were
audiotaped and evaluated to assess and address any noted divergences from the
intervention protocol.17 The intervention was implemented two to three times
over a 12-month period, with some flexibility according to feedback from
participants about the amount of contact they already had made and a
determination by the genetic counsellor as to the need for ongoing commu-
nication; that is, if all relatives had been contacted, no further phone calls were
deemed necessary.

Data collection
A three-generation pedigree was obtained by the genetic counsellor at the first
clinic visit for each participant. From this, the number of at-risk relatives at that
point in time was derived. A person’s ‘at-risk status’ is based on genetic
relatedness, taking into account the inheritance pattern for the condition
involved. Patient files for all participants were examined 18 months after
recruitment to determine number of clinic contacts by relatives (see Figure 1).

Analysis
Data were entered into an ACCESS database and statistical analyses undertaken
in STATA (StataCorp. 2011. Stata Statistical Software: Release 12, College
Station, TX, USA: StataCorp LP). Uptake of genetic services was measured as
the total number of at-risk relatives who contacted the service divided by the
total number of at-risk relatives identified on pedigrees 18 months later. A
relative who was initially considered to be at risk, but whose risk had
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Figure 1 Participant flow of events.
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subsequently been modified following a negative test result from another family

member, was excluded at this time.
The odds of contact by relatives of those in the intervention arm compared

with the odds of contact by relatives of those in the control arm (together with

95% confidence intervals (CIs) for the odds ratios (ORs)) were estimated using

(i) univariable logistic regression (unadjusted estimates) and (ii) a marginal

logistic regression model fitted using generalised estimating equations with

information sandwich estimates of SE (adjusted estimates allowing for

correlation between the responses of relatives of the same participants).
Families were assigned to one of three categories on the basis of the

availability of an intervention to reduce disease onset or severity (actionability)

and the immediacy of risk to living relatives and offspring related to the genetic

information.

Category 1: Intervention available. Genetic information has implications for
close relatives and there is an intervention (surveillance or treatment), for

example, cancer susceptibility genes including BRCA1, BRCA2 and Lynch

Syndrome, inherited cardiac conditions (for example, long QT syndrome and

hypertrophic cardiomyopathy).

Category 2: High offspring risk. Genetic information has implications for close
relatives and the risk to offspring is high if a relative is found to be a carrier, for

example, chromosomal anomalies such as translocations, X-linked conditions

such as Fragile X syndrome and Duchenne/Becker muscular dystrophy.

Category 3: Low offspring risk. Genetic information has implications for
relatives, and the risk to offspring is low if a relative is found to be the carrier,

for example, autosomal recessive conditions such as cystic fibrosis, deafness and

spinal muscular atrophy.

We investigated whether the effect of the intervention differed between these
assigned categories by testing for an overall interaction between intervention

and category. Where there was evidence of a differential effect, we analysed the

subgroups separately.

The likelihood of contact in a subgroup analysis of these assigned categories,
irrespective of the intervention arm, was examined to determine whether there

was a differential effect on contact. All analyses were by intention to treat, that

is, participants were included in the group to which they were randomly

assigned, and all participants were included in the analysis (including those who

did not receive all three intervention phone calls).

RESULTS

Ninety-five participants were recruited between June 2009 and January
2012. There were a number of stages in the recruitment process at
which there was attrition or loss to follow-up of potential participants.
These are shown in Figure 2.
Table 1 summarises the age and gender of the participants and

shows the number recruited in the three categories. It also shows the
same characteristics of their eligible relatives, identified in the
genetic files.
The major finding of the RCT was that 25.6% (142/554) of the

intervention group relatives made contact with genetic services,
compared with 20.9% (112/536) of the control group relatives. The
adjusted OR, taking into account the clustering effect within families,
was 1.30; and the 95% CI was 0.70–2.42, P= 0.40.
There was some evidence that the effect of the intervention differed

between subgroups (P-value for interaction, 0.02); therefore, the
subgroups were analysed separately. Results for each subgroup are
shown in Table 2.
In Category 2 (high offspring risk), the frequency of contact was

markedly higher in the intervention arm than the control arm. The
overall low frequency of contact in Category 3 did not differ between
the arms of the RCT.

DISCUSSION

This RCT set out to discover whether a specifically designed genetic
counselling intervention, delivered by telephone at up to three time
points after a new genetic diagnosis, would increase family commu-
nication. While there was no significant difference overall between the
intervention and control groups, there were some differences observed
between subgroups, on the basis of the degree of risk to the relatives
and the ability to intervene to reduce risk of disease onset or severity.
For Category 1 conditions, where there are appropriate treatments

or active surveillance, the level of family communication was highest
(~30% overall); this group is most likely to have received encourage-
ment from their health professionals to pass on information. The lack
of difference between the intervention and control groups is likely to
reflect the urgency with which both groups of participants recognise
the need to impart the genetic information to their immediate
relatives, who may themselves be at risk.
For Category 3 participants, where the risk to offspring is low, the

intervention had no influence on the overall low contact rate.
This result may indicate that knowledge of the carrier status about
recessive conditions is not a strong trigger for talking to relatives, even
after discussion with a genetic counsellor. The low contact rate overall
may also reflect that this category included participants who were new
parents, identified as carriers through newborn screening. They were
either coping with a newborn affected child or were not concerned as
they had been told that their child was healthy.
Where the intervention did make a difference in the level of contact

with genetics services between the intervention and control group was
for the Category 2 (high offspring risk) participants. For this group of
participants it seems likely that the intervention phone calls success-
fully assisted them in identifying family members with a high risk of
passing on the condition to their offspring and provided support and
guidance in disclosing the genetic information.
The findings in this study are all in relation to Mendelian

conditions, such as cystic fibrosis, fragile X syndrome, inherited
cancer, long QT syndrome and SMA, as well as balanced translocation
carriers. Clearly, family awareness of these conditions is important and
discussion about this is invariably included as part of the genetic
counselling session supplied by the genetics service providers, the
counsellors imparting the genetic information routinely to the client.
These findings suggest that it may be particularly effective to offer
targeted assistance for families where a new genetic diagnosis confers a
low risk to existing family members but a high risk to future offspring.
For some conditions, it is recognised that disclosure of risk

information is absolutely essential and relying on proband dissemina-
tion may be inappropriate. To address this, guidelines concerning
disclosure of genetic information by Australian health professionals
were developed in 2009 to protect health professionals who inform
genetic relatives in cases where there has been active non-disclosure by
the client.18 Typical scenarios are presented in the guidelines to
demonstrate how best to deal with such problematic situations and
have in common a potential harm to genetic relatives who are not
informed of an at-risk status. The conditions used in the scenarios in
this privacy guideline were polycystic kidney disease, breast cancer,
Huntington disease, familial adenomatous polyposis, balanced
chromosome translocation carrier, fragile X and diabetes. The
guidelines address questions such as: what factors support the need
for disclosure or weigh against disclosure; what information could be
given to a patient (genetic relative) by the authorised representative;
who might be involved in decision making and how might disclosure
take place? The development of these guidelines took several years,
multiple consultations with clinicians and community and brought to
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the fore many concerns that people have about this issue, although it is
stated clearly up front that situations in which such disclosure by the
health professional may be required are rare.18

Although communication of information about genetic conditions
within families is seen as a central component of genetic
consultations,19 the interim audit of over 500 routine consultations
at general genetics clinics, not the specialized cancer or cardiac clinics,
found that only 5% were being seen for reasons that warranted
disclosure of genetic information to family members. Therefore, in the
professional experience of a genetic health professional, the magnitude
of the need for clients attending general genetics clinics to be
counselled about disclosure of genetic information is small. This
stands in contrast to specialist genetic clinics for dominant, adult onset
conditions such as hereditary cancer.
Genome sequencing, occurring increasingly frequently in clinical

settings, presents new challenges for family communication about
genetic risk. There is now much debate about the type of genetic
information that should be disclosed by the health professional to the
client and a growing number of guidelines and commentaries cover
this topic of primary disclosure.20,21

We do not yet know what is likely to happen in a number of
possible future testing scenarios regarding family communication of
genetic information—for example, in the case of disclosure to parents
of a child who has exome sequencing about the discovery of
a pathogenic mutation or an incidental finding of potential relevance.
Disclosure of genetic information will also now be warranted in
families where an individual has chosen to have genome sequencing
performed by direct to consumer companies. Communication of
increasingly uncertain and complex genetic information is likely to
present additional challenges to family communication. It is for all of
these reasons that additional support from health professionals is likely
to be needed and appreciated.

ASSESSED FOR ELIGIBILITY (n=167) EXCLUDED  (n=72)
Declined to participate, n=49 
Deemed ineligible, n=4
No consent/withdrew consent, n=19

RANDOMISED (n=95)

ALLOCATED TO INTERVENTION (n=45) ALLOCATION ALLOCATED TO CONTROL (n=50)

RECEIVED ALLOCATED INTERVENTION (n=44)  
Did not receive allocated intervention (n=1)

(uncontactable, n=1)

INTERVENTION1
3 months 

RECEIVED ALLOCATED INTERVENTION (n=37)
Did not receive allocated intervention (n=7)

(uncontactable, n=1; deemed unnecessary*, n=6)

(uncontactable, n=1; deemed unnecessary*, n=13)

RECEIVED ALLOCATED INTERVENTION (n=21)
Did not receive allocated intervention (n=16)

ANALYSED  (n=45)
Excluded from analysis (n=0)

REVIEW & ANALYSIS
OF  PATIENT FILES

18 months 

ANALYSED  (n=50)
Excluded from analysis (n=0) 

ENROLMENT

INTERVENTION2
6 months 

INTERVENTION3
12 months 

*if all relatives had been contacted , no further phone calls were
deemed necessary 

Figure 2 Flow of participants through the trial.

Table 1 Characteristics of trial participants

Number of participants Intervention n=45 Control n=50

Age of participant (years) mean (s.d.) 49.5 (14.9) 45.8 (13.9)

Gender of participants, female % 86.7 88.0

Participant category, n (%)
Intervention available 26 (57.8) 25 (50.0)

High offspring risk 4 (8.9) 5 (10.0)

Low offspring risk 15 (33.3) 20 (40.0)

Total number of at-riska relatives 554 536

Average number per participant, mean(s.d.) 12.3 (8.5) 10.7 (7.6)

Gender of at-risk relatives, female % 49.5 48.3

Number of at-risk relatives by category (%)
Intervention available 356 (64.3) 304 (56.7)

High offspring risk 19 (3.4) 60 (11.2)

Low offspring risk 179 (32.3) 172 (32.1)

aA person’s ‘at-risk status’ is on the basis of genetic relatedness, taking into account the
inheritance pattern for the condition involved.

Table 2 Subgroup analysis of frequency of contact with Victorian

genetic services and likelihood of contact by the intervention group

compared with the control group as reference for each category

Frequency of contact, % (n)

Category Intervention Control Adjusted OR (95% CI) P-value

Intervention available 30.3 (108) 28.0 (85) 1.12 (0.50–2.50) 0.28

High offspring risk 63.2 (12) 6.7 (4) 24.0 (3.42–168.47) 0.001

Low offspring risk 12.3 (22) 13.4 (23) 0.91 (0.35–2.37) 0.84
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Limitations
The eventual sample size, resulting from challenges with recruitment,
was lower than originally anticipated and may explain the main result,
which, although demonstrating a positive trend was not significant.
The study was not powered to undertake the subgroup analyses that
did, however, reveal a strong association in Category 2, albeit with a
very wide CI.
Across both the intervention and control groups there were

mostly low levels of contact by family members with genetics
services. It is important to note that the outcome measure used in
this RCT, attendance at a Victorian genetic clinic, is a proxy
measure that was used because it would be clearly unethical to ask
family members directly whether they had received new genetic
information from the participant. In addition, family members may
have been informed but chosen not to access the Victorian genetic
services directly or at that particular time point. It is also possible
that they attended genetics services outside the state of Victoria,
accessed information from other health professionals such as their
general practitioner or searched online for web-based resources.
Therefore, it is very likely that the findings here represent an
underestimation of the actual level of family communication that
has taken place.
A RCT methodology has obvious limitations, and it is important

to consider just how effectively a RCT can evaluate a complex
intervention such as we have described here.22 A recent review of
literature in this area identified several major challenges including
the standardisation of interventions, differences in approaches by
those carrying out interventions and determining appropriate
evaluation measures.23 Since this study began, there have been
additional suggestions about how to develop effective family
communication tools using the Theory of Planned Behaviour,24

although these are yet to be evaluated.

Conclusions and policy implications
The pragmatic study design utilised here, taking place within a real-
world setting and congruent with genetic counselling principles, has
allowed us to demonstrate that a genetic counselling intervention to
enhance family communication can be successfully imparted across
several settings and conditions. Although we were unable to detect
major differences between all groups with regard to family commu-
nication, our findings have shown that family communication about
genetic conditions that confer a high risk to offspring can be enhanced
by additional professional support. As the scope and availability of
genetic testing increases, it is vital that health providers and health
policy makers prioritise development of evidence-based interventions
that can be individually tailored. This will enable support to be offered
to an increasing number of individuals who will be in possession of
genetic information that needs to be communicated to family
members.
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