
ORIGINAL RESEARCH

The Effectiveness of Family History Questionnaires
in Cancer Genetic Counseling

Susan Randall Armel & Jeanna McCuaig & Amy Finch &

Rochelle Demsky & Tony Panzarella & Joan Murphy &

Barry Rosen

Received: 22 July 2008 /Accepted: 25 February 2009 /Published online: 21 May 2009
# National Society of Genetic Counselors, Inc. 2009

Abstract The number of individuals receiving genetic
counseling for hereditary breast and ovarian cancer syn-
drome has steadily risen. To triage patients for genetic
counseling and to help reduce the amount of time needed
by a genetic counselor in direct patient contact, many
clinics have implemented the use of family history ques-
tionnaires. Although such questionnaires are widely used,
scant literature exists evaluating their effectiveness. This
article explores the extent to which family history ques-
tionnaires are being used in Ontario and addresses the
utility of such questionnaires in one familial cancer clinic.
By comparing the pedigrees created from questionnaires to
those updated during genetic counseling, the accuracy and
effectiveness of the questionnaires was explored. Of 121
families recruited into the study, 12% acquired changes to
their pedigree that led to a revised probability estimate for
having a BRCA1 or BRCA2 mutation and 5% acquired
changes that altered their eligibility for genetic testing. No
statistically significant difference existed between the
eligibility for genetic testing prior to and post counseling.
This suggests that family history questionnaires can be
effective at obtaining a family history and accurately

assessing eligibility for genetic testing. Based on the
variables that were significantly associated with a change
in probability estimate, we further present recommenda-
tions for improving the clarity of such questionnaires and
therefore the ease of use by patients.
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Introduction

Breast cancer is the most prevalent cancer in women, with
approximately 22,500 new cases diagnosed each year in
Canada alone, and over 5,000 deaths annually (NCIC
2007). Likewise, approximately 2,400 women will be
diagnosed with ovarian cancer each year, and approximate-
ly 1,700 women will die annually from this disease (NCIC
2007). It is well established that approximately 5–10% of
all breast and ovarian cancer cases are hereditary in nature;
the majority attributed to mutations in the cancer suscep-
tibility genes BRCA1 (Miki et al. 1994) and BRCA2
(Wooster et al. 1995). Women with mutations in BRCA1 or
BRCA2 have a high lifetime risk of developing both breast
and ovarian cancer, with reports of breast cancer risk from
36–87%, and ovarian cancer risk from 11–66% (Antoniou
et al. 2003; The Breast Cancer Linkage Consortium 1999;
Ford et al. 1994; King et al. 2003; Marroni et al. 2004;
Satagopan et al. 2001; Thorlacius et al. 1998; Whittemore
et al. 1997).

As the knowledge of hereditary breast and ovarian
cancer syndrome (HBOCS) has become more widespread,
the numbers of individuals seeking genetic counseling and
genetic testing has steadily increased. Armed with the
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knowledge of their genetic testing results many patients
seek to modify their cancer screening practices or to opt for
more invasive risk reducing strategies. While striving to
keep patient waiting lists to a minimum and maximizing the
use of a genetic counselors time, many hereditary cancer
clinics have adopted the use of a family history question-
naire (FHQ) to obtain medical and family histories prior to
scheduling patients for genetic counseling.

While it has traditionally been felt that obtaining a
family history, in person, provides an opportunity to
contract with the patient and thereby learn more about the
patient’s family dynamics and social context, there is no
evidence directly supporting that this cannot be accom-
plished in the absence of obtaining the family history. In
fact, by briefly reviewing or updating the patient’s family
history as obtained from a FHQ, the opportunity still exists
to establish the same rapport to serve as a foundation for
genetic counseling. Further, studies indicate that women
prefer to know prior to genetic counseling exactly what
details of their family history are needed (Hallowell et al.
1997). Those who had gaps in the information they knew
about their family history at the time of counseling felt that
the risk assessments they were given were not accurate
(Hallowell et al. 1997). This data suggests that if women
know prior to their appointments what information is
required of them they can then provide a more accurate
family history and will have greater confidence in their risk
assessment and screening recommendations.

In a related study, Ziogas and Anton-Culver found that
during personal interviews, patients gave significantly more
accurate information regarding first-degree relatives versus
second and third-degree relatives (Ziogas and Anton-Culver
2003). This suggests the need for patients to confirm their
family history with other family members or family
historians prior to genetic counseling. In addition to these
studies, Chalmers et. al. mailed out FHQs to patients and
discovered that none of the respondents strongly disliked
using a FHQ. Further, 50% of these respondents preferred
the mailed out questionnaires as it allowed them the
opportunity to research their family history in advance of
their appointment (Chalmers et al. 2001). Together, these
preliminary studies support the notion that providing
women with a FHQ prior to counseling, is desirable and
may result in more accurate information.

Having a patient’s family history prior to genetic
counseling has further benefits from the counselor’s per-
spective. First, it enables the triage of patients for genetic
counseling. A cursory review of the questionnaire can
indicate whether a genetic counseling appointment is
appropriate, and if so those patients deemed at higher risk
scheduled for priority appointments. Secondly, by having the
pedigree in advance of the first appointment it allows an
opportunity to obtain pathology records, confirming as many

cancer diagnoses in the family as possible. By obtaining
pathology records prior to the patient’s first visit, the
counselor is able to provide the patient with the most
accurate risk information and therefore possibly reducing the
need for time consuming secondary appointments to review
records and reassess patient risks. Third, by having the
pedigree prior to the appointment, the genetic counselor is
relieved of the time required to obtain the pedigree
themselves. The information provided on the questionnaire
can easily be translated into a pedigree by a student or
support staff, which can then be quickly confirmed with the
patient during their visit. Although not directly assessed in
this study, it is expected that the use of a FHQ should
decrease the amount of time spent in contact with a patient,
allowing more patients to be seen, and consequently an
increase in counselors’ productivity.

Currently, no evidence exists in the literature supporting
the accuracy of a FHQ as a genetic counseling tool.
However, limited data suggests that a self-administered
FHQ is useful (Brener et al. 1996). Data obtained from this
prostate clinic study demonstrated that 47/50 (94%) family
histories gathered by FHQ acquired a change post inter-
vention by a study assistant, but that only 2 (4%) had a
change to the family’s risk category. This study suggests
that while some information may change upon review with
the assistant or genetic counselor, the information modified
did not have a significant impact on the family’s risk
assessment.

Methods

Family History Questionnaire

All new patients seen in the Familial Breast and Ovarian
Cancer Clinic (FBOCC) at Princess Margaret Hospital in
Toronto, Ontario are mailed a package upon receipt of their
doctor’s referral. Included in this package are an introduc-
tory letter, the FHQ, a personal medical history question-
naire (PHQ), and two blank release forms to obtain
pathology records for family members affected with
cancer.

The FHQ itself is a series of questions and tables
designed to elicit a three-generation pedigree. Information
on some third degree relatives is obtained (first cousins) but
not for others (great aunts/uncles or great grandparents).
For each person, the table includes a place to provide age or
age at death, cause of death, cancer diagnosis, and age at
cancer diagnosis. To elicit other family members diagnosed
with cancer more distantly related than those asked for
specifically by the FHQ, a separate table is provided where
these members can be listed, along with an explanation of
their exact relationship to the proband. Space is also
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provided to indicate if the proband has children with more
than one partner or if the proband has half siblings. A
question regarding ethnicity is also included.

Questions regarding the patient’s personal medical
history, including current medications, cancer diagnoses,
past surgeries, chemoprevention, and abnormal breast
and ovarian cancer screening results are included in the
PHQ.

Patients that do not complete their FHQ within 6 months
of it being sent are contacted by phone and offered the
chance to provide their family history at that time or to have
another questionnaire sent by fax, mail, or e-mail. Those
patients whose family history was obtained by phone were
not eligible to participate in this study.

Frequency of FHQ Use

To determine what proportion of patients return their FHQs,
100 referrals were followed for a 6-month period following
the time the FHQ was mailed to them.

Genetic Counseling

At the FBOCC, and in many Canadian familial cancer
clinics, genetic counseling is offered as part of a two-step
process. During the first appointment, the family history is
obtained, a probability estimate for having a BRCA1 or
BRCA2 mutation is given to the patient, and a full pre-test
counseling session is performed for those patients eligible
to provide a blood sample for genetic testing. For those
choosing to pursue genetic testing, a second appointment,
4–6 months later, is scheduled for results disclosure.
Differences among the Canadian cancer genetics clinics,
with respect to these two appointments, are mainly based
on when and how the family history is obtained.

Use of FHQs in Ontario

To determine to what extent FHQs are being used in the
province, all 22 clinics were contacted by phone to
determine what methods they use to obtain a patient’s
family history.

Subject Recruitment

To address the effectiveness of the FHQ used by the
FBOCC, all new patients whose family histories were
obtained by the FHQ and were seen between May 1, 2005
and August 31, 2006 had the opportunity to participate in
either the retrospective or prospective arm of the study.
Both parts of the study were approved by the hospital’s
research ethics board. Between December 1, 2005 and
August 31, 2006 participants were recruited prospectively

with informed consent at the end of the first counseling
session. To increase the number of study participants, a
retrospective arm of the study was introduced to capture all
new patients that had been previously seen between May 1,
2005 and November 30, 2005. Informed consent was not
obtained from patients participating in the retrospective
study as the required data was obtained by chart review.
For these families, the pedigree printout from Cyrillic
(FamyGenetix Ltd 2001) that was created prior to counsel-
ing was compared to the handwritten notes on the pedigree
added by the genetic counselor during the counseling
session.

Patients were excluded from either the prospective or
retrospective arm of the study if a member of their family
previously had genetic counseling either at the FBOCC or
another genetics clinic, as a pedigree had already been
created. Participants were also excluded if one or both parts
of the FHQ were not completed, if the patient required a
translator, or if they were unable to provide a family history
(for example due to adoption). Patients seen for more than
one appointment were also excluded, as it was not possible
to determine what changes were made to the pedigree
during the first appointment or the second.

Patients eligible to participate in the prospective study
were identified during weekly chart review prior to
genetic counseling. These patients were introduced to
the study at the end of the first genetic counseling session,
prior to leaving the clinic. To minimize coercion wherever
possible, participants were consented into the study by
another member of the study team. All family histories
were reviewed and updated as part of their standard
genetic counseling appointment, prior to introduction of
the study.

A total of 41 patients were recruited from the retrospec-
tive study. Of 163 patients eligible to participate in the
prospective study, 80 provided consent to participate, 2
declined, and 81 were excluded for reasons described
previously.

Pedigrees

Prior to each genetic counseling session, a pedigree was
created from the information found in the FHQ by a
member of the study team using the pedigree drawing
program, Cyrillic (FamyGenetix Ltd 2001). This pedigree
was then reviewed and updated by the genetic counselor
during the patient’s first appointment. To assess the
accuracy of the FHQ, any information added to the
pedigree during the counseling session was compared to
that provided by the patient on the FHQ. A total of ten
different types of changes were noted when comparing pre-
counseling pedigrees to post-counseling pedigrees. The
changes included a change to cancer diagnosis, age at
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cancer diagnosis, current age, age at death, cause of death,
death of a family member originally indicated as living,
ancestry, incorrectly drawn relationship lines, consanguin-
ity, and the prophylactic use of Tamoxifen by the proband.

To determine how the accuracy of the FHQ could be
improved, we sought to determine which of the ten variables
listed above contributed to a change in the patient’s prob-
ability estimate or genetic testing eligibility. The association
between these variables and a change in probability estimate
or genetic testing eligibility was tested as described under
statistical analysis. Those variables that were statistically
significant predictors of a change in probability estimate or
genetic testing eligibility signified important areas of the FHQ
that needed to be addressed in order to improve its accuracy.

Probability Estimates and Genetic Testing Eligibility

Based on the family history as reported by the patient on
the FHQ, each family was given a probability estimate for
having a BRCA1 or BRCA2 mutation. Three broad
probability estimate categories are in use within our clinic.
Low risk implies a chance of having a BRCA1 or BRCA2
mutation of 15% or lower, moderate: 16–30% and high:
greater than 30%. These three categories serve the purpose of
giving the patient a relative appreciation for their family’s
chance to have a mutation. A cut-off of 15% was previously
chosen as the cut-off for the low risk category, as the
literature at the time the categories were developed suggested
that an individual with ovarian cancer had a 12–16% chance
of having a BRCA1 or BRCA2 mutation, depending on
whether the histology was known (Risch et al. 2001).
Because our clinic was initially developed as a hereditary
ovarian cancer clinic, we have a high population of patients
and families with ovarian cancer. Given that we consider
an isolated ovarian cancer to be at low risk for having a
BRCA1 or BRCA2 mutation, a cut-off of 15% was
selected. Similarly, a risk of 30% was chosen as the cut-
off for medium risk families as it separated those families
considered by our clinic to be at moderate risk from those
to be considered at high risk. For example, two first-degree
relatives, one with breast and one with ovarian cancer have
a 23–28% chance of having a BRCA1 or BRCA2 mutation
and could therefore be considered moderate risk (Risch et
al. 2006). In comparison, two first-degree relatives with
ovarian cancer have a 35–49% chance of having a mutation
and therefore were considered high risk (Risch et al. 2006).

The chance of carrying a BRCA1 or BRCA2 mutation
was determined using the BRCAPRO model (Berry et al.
2002). From our experience, this model does not accurately
assess the chance to have a mutation in the absence of
breast cancer, so data from the ovarian cancer literature was
used to more accurately assess genetic risk in these families
(Risch et al. 2001, 2006). Probability estimates obtained

prior to and post genetic counseling were based strictly on
the information provided by the patient on the FHQ or
verbally during the counseling session, and did not include
modifications based on available pathology reports.

The Ministry of Health establishes eligibility for genetic
testing in the province of Ontario. In general, genetic
testing is available to an unaffected individual who has a
greater than 10% chance of having a BRCA1 or BRCA2
mutation. For a proband diagnosed with breast or ovarian
cancer, a defined set of criteria are consulted to determine
eligibility (Appendix I). At the time of data collection, three
types of genetic testing were offered: Specific mutation
analysis for those families with an identified BRCA1 or
BRCA2 mutation, an Ashkenazi Jewish panel including the
three founder mutations, and full analysis performed by
protein truncation testing on all exons of BRCA1 and
BRCA2 with complementary sequencing of exons 2 and 5
of BRCA1.

Statistical Analysis

Differences in the distribution of probability estimates
before and after genetic counseling were tested using the
marginal homogeneity test. This is a generalization of
McNemar’s test. Comparison of the eligibility for genetic
testing before and after genetic counseling was performed
with McNemar’s test. Fisher’s exact test was used to test
the univariable association between ten explanatory
variables (listed elsewhere) and the two outcomes: 1)
change in probability estimate and 2) change in genetic
testing eligibility. Each association was based on data from
a 2×2 contingency table. Confidence intervals for propor-
tions are exact and based on the binomial distribution.
Statistical analyses were conducted with SAS version 9.1
and StatXact version 4.

Results

The Use of FHQs in Ontario

In the province of Ontario, there are currently 22 familial
cancer clinics. Of these, 13 (59%) report the use of
questionnaires to obtain family history information. Six
(27%) obtain a pedigree by phone, and 3 (14%) obtain their
pedigrees in person during the patient consult. A standard
questionnaire does not exist among those clinics reporting
the use of a FHQ to obtain family history information.

Patient Use of FHQs

One hundred referrals to The Familial Breast and Ovarian
Cancer Clinic at Princess Margaret Hospital were followed
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for 6 months from the time of being mailed their referral
package. Fifty three percent returned their package within
6 months of being sent it.

Patient Demographics

One hundred twenty one patients participated in the study
(Table 1). Of these, 99% were women, 89% were
Caucasian, and 40% had a current or previous diagnosis
of any type of cancer. Approximately half of all participants
were professionals or semi-professionals with a mean age
of 47 (range 21–81).

Changes Made to Pedigrees

Upon reviewing the changes made to pedigrees during
update by the genetic counselor, it was noted that ten
different types of changes existed. These changes included:
a change to a cancer diagnosis, age at cancer diagnosis,

current age of a living family member, age at death, cause
of death, death of a family member originally indicated as
living, ancestry, incorrectly drawn relationship lines, con-
sanguinity, and the prophylactic use of Tamoxifen by the
proband. Of 121 pedigrees, 92% acquired changes or
additional information during the genetic counseling
session. Distribution of changes made to pedigrees is
summarized in Fig. 1. The information most often changed
on the pedigree was a change to a family member’s cancer
diagnosis (70/121, 58%), followed by a change to any
living relative’s age (54/121, 45%).

Probability Estimates

Prior to genetic counseling, each family was given a
probability estimate of low, moderate, or high for having
a BRCA1 or BRCA2 mutation. Once the pedigree was
updated during the genetic counseling session, the family
history was reviewed and a second probability estimate was
assigned. Any revisions made to the probability estimate
were based solely on information provided by the patient
and not based on received pathology records. Similarly,
each family was assessed as being eligible for genetic
testing prior to and post genetic counseling, based on
Ministry of Health eligibility criteria in the province of
Ontario (Appendix I). Table 2 summarizes the numbers of
families with changes to their probability estimate or
eligibility for genetic testing, following the counseling
session. Of 121 families, 15 (12%, 95% CI 7–20) had
changes to their probability estimate, 6/121 (5%, 95% CI
2–10) had changes to their genetic testing eligibility, and 5/
121 (4%) had changes to both.

Table 3 summarizes the distribution of probability
estimates prior to and post genetic counseling. Of 121
families, two were given a probability estimate on both
sides of the family, therefore giving a total of 123
probability estimates. A statistically significant difference
was seen among the probability estimates prior to counsel-
ing versus post counseling (Table 3). Of the 15 families

Table 1 Patient Demographics

Characteristic Number %

Individuals 121 100

Women 120 99

Mean age (range) 47 (21–81)

Personal history of cancer 48 40

Ethnicity

Caucasian 108 89

West Indian 5 4

Asian 7 6

Hispanic 1 1

Occupation

Semi/Professional 59 49

Other 35 29

Retired 16 13

Homemaker 11 9
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Made to Pedigrees During
Genetic Counseling.
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with changes to their probability estimate, one family had
an altered probability estimate on both sides of the family,
totaling 16 altered probability estimates. When comparing
whether the probability estimates increased or decreased
for these families, 13/16 (81%, 95% CI 51–91) had a
probability estimate that increased (Table 4).

Of the ten variables changed on the pedigrees during
counseling, two were statistically significant predictors of
a change in probability estimate; these included ancestry
(p=0.00062) and consanguinity (p=0.01599). Of the 11
families with a change in ancestry, six had a change in risk
assessment. Similarly, of the five families with a change to
consanguinity, three had a change in risk assessment.
While a change in cancer diagnosis was only a marginally
significant predictor of a change in probability estimate
(p=0.05760), a subset of this group was a statistically
significant predictor of a probability estimate change; in
particular, the addition of a new cancer diagnosis in a
family member not listed by the patient on the FHQ (p=
0.04675). Of 27 families that had a family member with
cancer added to the pedigree, nine had a change in risk
assessment. Each of these factors contributed to how the
family history information was entered into BRCAPRO
therefore altering the probability estimate. If consanguin-
ity was identified in the family, it implied that cancers on
both sides of the family could be considered through the
common ancestors, thereby resulting in an increased
probability estimate. All families with an ancestry change
were Ashkenazi Jewish but did not report so on the
questionnaire. Adding this information to the risk assess-
ment automatically increased the likelihood of a BRCA1
or BRCA2 mutation. Likewise, if the patient reported
during counseling that another family member had cancer,

this could also contribute to an increased probability
estimate, depending on the type of cancer reported.

Genetic Testing Eligibility

Prior to genetic counseling, each family was assessed as
being eligible for genetic testing according to eligibility
criteria as set forth by the Ministry of Health in the
Province of Ontario (Appendix I). Of the 121 families
participating in the study, 83 (69%) were eligible for
genetic testing based solely on the information provided
in their FHQ. Upon update of their family histories during
genetic counseling, one family previously eligible for
genetic testing became ineligible and five families previ-
ously ineligible became eligible for testing (Table 5). In
total, 6/121 families (5%) acquired changes to their family
history resulting in a change in their eligibility status for
genetic testing. Generally, an increase in genetic testing
eligibility was observed post counseling (Table 4); however,
no statistically significant difference was seen between
genetic testing eligibility prior to and post counseling.
Change in genetic testing eligibility was most often
accompanied by a change in probability estimate, as seen
in 5/6% or 83% of the families.

Discussion

The number of individuals seeking genetic counseling over
the years has steadily risen. In order to triage patients for
genetic testing and to efficiently make use of a genetic
counselors time, many hereditary cancer clinics have
adopted the use of a FHQ. Currently, in the province of

Change Number of Families (%)

Probability estimate 15/121 12a

Genetic testing eligibility 6/121 5b

Probability estimate and genetic testing eligibility 5/121 4

Table 2 Probability Estimate
and Genetic Testing Eligibility
Changes Following Genetic
Counseling

a 95% CI (7–20), b 95% CI
(2–10)

Table 3 Distribution of Changes to Probability Estimates Following Genetic Counseling

Pre-Counseling Post-Counseling

Probability Estimate No. Low Moderate High

Low 63 (51%) 51 9 3

Moderate 33 (27%) 2 30 1

High 27 (22%) 0 1 26

Totala 123 (100%) 53 (43%) 40 (33%) 30 (24%)

a Of 121 families, two were given a probability estimate on both sides of the family and were counted twice, giving a total of 123

p=0.013
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Ontario approximately 60% of hereditary cancer clinics are
using FHQs to obtain a family history in the absence of
data evaluating their effectiveness. This study assesses the
efficacy of the FHQ in use by one hereditary breast and
ovarian cancer clinic and demonstrates that a FHQ is an
effective tool for assessing genetic testing eligibility.

To evaluate the effectiveness of obtaining family
histories prior to genetic counseling by FHQ, a comparison
was made between pedigrees created from 121 completed
FHQs to those updated during genetic counseling. The
changes made to these pedigrees were analyzed for their
impact on the probability estimate and genetic testing
eligibility of these patients. While most pedigrees acquired
a change during update by the genetic counselor (92%),
only a small number (12%) of all families had a change to
their probability estimate, with even fewer having a change
to their eligibility for genetic testing (5%).

Results of this study demonstrate that while the change
in probability estimates prior to and post genetic counseling
were statistically significant, there was no statistically
significant change in genetic testing eligibility. Because a
change to genetic testing eligibility may impact a patient
more than a change to their probability estimate, by changing
the availability of an appointment or whether or not genetic
testing can be offered, the FHQ was considered an efficient
and accurate way to triage patients for genetic counseling
and genetic testing.

In our clinic, the FHQ is reviewed upon receipt by the
genetic counselor. If considered appropriate, the patient is

triaged for an appointment based on this information.
Those patients offered an appointment for genetic
counseling will then have their FHQ translated into a
pedigree by one of the clinic’s support staff. It is clear that
the benefit of having this information for triage purposes
is important in a universal health care system where
limited resources for genetic counseling and genetic
testing are available, and not every patient can be offered
an appointment.

By having the patient provide their family history using
an FHQ, the amount of time spent by the counselor in direct
patient contact is reduced. Although not directly measured
in this study, from our experience the time spent by the
genetic counselor to briefly review and update the family
history is significantly less than the time required to obtain
the information by directly questioning the patient. The use
of the FHQ does however have further benefit for the
genetic counselor as it may allow for a more accurate
family history to be provided by the patient (Chalmers et al.
2001; Ziogas and Anton-Culver 2003). By using the FHQ,
patients are allowed the time to obtain their family history
from knowledgeable relatives and to return the question-
naire when complete. As previously described, our clinic
includes blank pathology release forms in the family history
package that includes instructions for the patient to obtain
signed release from affected family members. By obtaining
an accurate family history and pathology if possible, prior
to the first genetic counseling appointment, the need for a
second appointment to assess this information for genetic
testing eligibility is reduced. As a result, the efficiency of
the genetic testing process is increased.

In the hopes of improving the accuracy of the FHQ in
use by our clinic, we assessed the changes made to the
pedigrees that were statistically significant predictors of a
change in probability estimate. Given that the overall numbers
of families with changes to their probability estimate are
small, caution must be used in interpreting this data.
However, this data is useful for discerning which areas of
the FHQ were not being completed accurately by patients
and therefore required improvement or clarification. The
information most commonly added during counseling in-
volved a change to a cancer diagnosis, particularly in distant
family members such as 3rd or 4th degree relatives. While a
change to a cancer diagnosis in itself was not a statistically
significant predictor of a probability estimate change, the
addition of a previously unreported relative with cancer was.
This suggested a need to improve wording on the FHQ that
asks about “other” family members diagnosed with cancer.
In order to obtain cancer information regarding more
distantly related family members that were not directly asked
about on the FHQ, a general question at the end of the
questionnaire asked the patient to list any other family
member diagnosed with cancer. Often this question was left

Table 4 Distribution of Probability Estimate and Genetic Testing
Eligibility Changes Following Pedigree Review

Change Increase Decrease

No. (%) No. (%)

Probability estimatea 13/16 81b 3/16 19

Genetic testing eligibility 5/6 83c 1/6 17

a Of 15 families, one had an altered risk assessment on both sides of
the family and was counted twice, giving a total of 16 families for the
assessment, b 95%CI (54–96), c 95%CI (36–100)

Table 5 Distribution of Changes in Genetic Testing Eligibility
Following Genetic Counseling

Pre-Counseling Post-Counseling

No. Eligible Not Eligible

Eligible 83 (69%) 82 1

Not Eligible 38 (31%) 5 33

Total 121 (100%) 87 (72%) 34 (28%)

p=0.22
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blank or patients listed all family members with cancer that
had been previously recorded in other parts of the question-
naire. To clarify what family members should be listed, the
wording was rephrased from “other family members with
cancer” to “other family members with cancer that are NOT
listed above”.

Changes to consanguinity and ancestry were also
statistically significant predictors of a probability estimate
change. To address this, a question regarding consanguinity
was added to the FHQ as none previously existed.
Secondly, those families that recorded a change in ancestry
were primarily Ashkenazi Jewish, but had only indicated
their Eastern European ancestry. It is apparent that many of
these families may consider their ethnicity to be Polish or
Russian rather than Ashkenazi Jewish, naturally not recog-
nizing the importance for risk assessment purposes. As such,
the FHQ has been changed from requesting the patient’s
ethnicity (with Ashkenazi Jewish as an example) to request-
ing the patient’s ethnicity, followed by a yes/no question
specifically asking if the patient is Ashkenazi Jewish.

Although a change to the age of a living relative, a
change to age at cancer diagnosis, or a change to age at
death were not significantly associated with a change in
probability estimate, they were the second, third, and forth
most common changes made to pedigrees. This suggests a
need for improvement in the way information regarding
ages is obtained. As the FHQ asked for family member’s
dates of birth and dates of death, many patients did not have
this information and left these columns blank on the FHQ.
To improve the effectiveness of the questionnaire, all
questions requesting a date were changed to request an age.
Because it is expected that the proband will more likely
know their relatives’ approximate age rather than exact age,
instructions at the beginning of the FHQ were also added
asking the proband to provide an age range if the exact age,
age at cancer diagnosis, or age at death are unknown.

On many completed FHQs, it was further noted that
patients were not clearly expressing their relationship to
more distant family members that had been diagnosed with
cancer. To help clarify family relationships, examples
provided on the FHQ were changed. Previously the examples
on the FHQ asked the patient to describe their relative as a
maternal or paternal family member. For example, a great aunt
is listed as a maternal great aunt. However, when drawing
the pedigree it was not possible to know if the great aunt
was a sister to the maternal grandmother or the maternal
grandfather. As such, the example now asks the patient to
list the great aunt as the maternal grandmother’s sister.

Because some patients were returning their FHQs listing
only those family members with cancer, instructions at the
beginning of the FHQ were added that included a statement

requesting that all family members be listed, even those
without cancer. In addition to more general instructions
regarding how to complete the questionnaire, it is now
recommended in the instructions that patients consult other
family members for help in completing the FHQ. To
improve ease of use, each question on the FHQ is now
numbered and unnecessary questions such as “place where
person lives” have been removed.

Based on results of this study we have identified ways to
improve ease of use of the FHQ by patients and thereby
further improve the accuracy of information obtained.
Data from this study has been used to revise the FHQ in
use at our hereditary breast and ovarian cancer clinic
(Appendix II). However, further research will be required
to confirm if these modifications do in fact further
improve effectiveness and accuracy of the FHQ. Given
that only 53% of patients return their completed ques-
tionnaires within 6 months of receiving them, it is
important to understand why patients do not return their
questionnaires in order to try and maximize this response
rate. We are currently exploring this on a larger scale.
Although a limitation of our study is the relatively
homogeneous nature of the study sample, it accurately
reflects the demographics of the patients seen in our clinic.
However, to better assess the improvements made to the
FHQ, a more diverse population should be sampled.

In summary, we have demonstrated that a FHQ is a
valuable pedigree-taking tool that can be easily adminis-
tered to patients in a familial cancer clinic. The use of a
FHQ provides patients with an opportunity to consult
family historians to obtain more accurate information than
would be provided if they were contacted by phone or
asked to give their family history in-person during genetic
counseling. Overall, the FHQ is effective at obtaining an
accurate family history that can be used for assessing
eligibility for genetic testing and can therefore be an
important tool for the triage of patients, particularly in a
time of reduced health care spending.
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Appendix I: BRCA1/BRCA2 Genetic Testing Criteria
in the Province of Ontario

Testing for affected individuals with breast or ovarian
cancer

At least one case of cancer:

1. Ashkenazi Jewish and breast cancer <50 years, or
ovarian cancer at any age. Note: testing limited to
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ethnic specific mutations, unless other criteria given in
this list are met.

2. Breast cancer <35 years of age.
3. Male breast cancer.
4. Invasive serous ovarian cancer at any age.

At least two cases of cancer on the same side of the
family:

5. Breast cancer <60 years, and a first or second-degree
relative with ovarian cancer or male breast cancer.

6. Breast and ovarian cancer in the same individual, or
bilateral breast cancer with the first case <50 years.

7. Two cases of breast cancer, both <50 years, in first or
second-degree relatives.

8. Two cases of ovarian cancer, any age, in first or
second-degree relatives.

9. Ashkenazi Jewish and breast cancer at any age, and any
family history of breast or ovarian cancer. Note: testing
limited to ethnic specific mutations, unless other
criteria given in this list are met.

At least three cases of cancer on the same side of the
family:

10. Three or more cases of breast or ovarian cancer at any
age.

Testing for unaffected individuals (this should be
done only if affected individuals are unavailable e.g.
deceased)

11. Relative of individual with known BRCA1 or BRCA2
mutation. Note: specific family mutation only tested.

12. Ashkenazi Jewish and first or second-degree relative of
individual with: breast cancer <50 years, or ovarian
cancer at any age, or male breast cancer, or breast
cancer at any age, with positive family history of breast
or ovarian cancer. Note: testing limited to ethnic
specific mutations, unless other criteria are met.

13. A pedigree strongly suggestive of hereditary breast/
ovarian cancer, i.e. risk of carrying a mutation for the
individual being tested is >10%.
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Appendix II: Revised Family History Questionaire

INSTRUCTIONS
1.  Complete the tables as shown in the example at the top of the first page.
2.  List all family members, those with and without cancer.
3.  If your family is very large, you may photocopy or add more sheets of paper.
4.  You may find it helpful to contact other family members to get information about more distant relatives.
5.  If you do not know much about your family history, do the best you can.  Any information is helpful.
6.  If exact age is not known, give an approximate age or age range.
7.  If person is living, leave age at death column blank.
8.  If person is deceased, leave age column blank.
9.  If person has never had cancer, leave cancer column and age at diagnosis column blank.
10.If you have questions, call our office at 416-946-4501 ext 5079.

1.   I allow the Familial Breast and Ovarian Cancer Clinic (FBOCC) to combine the family history information I have provided with 
any family history information given by other members of my family.
[    ]  yes [    ] no Initial ______________ Date_____________

2.   What is your family's ancestry/ethnic background (part of the world your family originally came from)?

Mother’s side:___________________________________ 

Father’s side:____________________________________

3.   Is your family Ashkenazi Jewish? [    ]  yes [    ] no [    ] not sure 

4.   Has anyone in your family married a blood relative? [    ]  yes [    ] no   
If yes, please list which relatives and explain how they are related_______________________________________________

___________________________________________________________________________________________________

___________________________________________________________________________________________________

5.   Do any of your children have different fathers? [    ]  yes    [    ] no      [    ] not applicable 
If yes, please indicate in the margin of the tables below, beside each child, the name of his or her father. 

6.   Are any of your brothers or sisters half-brothers or half-sisters?  [    ]  yes   [    ] no     [    ] not applicable 
If yes, please indicate in the margin of the tables below whether you share the same mother or father

Your Immediate Family 
LAST NAME, FIRST (MAIDEN) AGE SEX 

M/F 
CANCER AGE AT

DIAGNOSIS
AGE AT
DEATH

CAUSE OF DEATH

EXAMPLE Smith, Jane (Jones) 52 F Breast 49

EXAMPLE Smith, Margaret (Jones) F 85-90 Old age 

EXAMPLE Jones, Bob 70 M Prostate 60s 

EXAMPLE Smith, Mary (Jones) F 50s Unknown 

You

Your Partner 

Your Children 
1

2

3

4

5

6

7
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Your Brothers & 
Sisters  1

2

3

4

5

6

7

8

9

7. Your Nephews and Nieces 
LAST NAME, FIRST 

(MAIDEN) 
AGE SEX

M/F
CANCER AGE AT

DIAGNOSIS 
AGE AT 
DEATH 

CAUSE OF DEATH NAME OF YOUR SIBLING 
WHO IS THE PARENT 

1

2

3

4

5

6

7

8

9

10

8. Your mother’s family 
LAST NAME, FIRST 

(MAIDEN) 
AGE SEX

M/F
CANCER AGE AT 

DIAGNOSIS
AGE AT 
DEATH 

CAUSE OF DEATH 

Your Mother 

Your Mother’s Mother
(your grandmother) 
Your Mother’s Father
(your grandfather)
Your Mother’s 
Brothers & Sisters 1

2

3

4

5

6

7

9. The children of your mother’s brothers and sisters (your maternal first cousins) 

LAST NAME, FIRST 
(MAIDEN) 

AGE SEX 
M/F

CANCER AGE AT 
DIAGNOSIS 

AGE AT 
DEATH 

CAUSE OF DEATH NAME OF YOUR MOTHER’S 
SIBLING WHO IS THE PARENT 

1

2

3

4

5
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10.Your father’s family 

6

7

8

9

10

LAST NAME, FIRST 
(MAIDEN) 

AGE SEX
M/F

CANCER AGE AT
DIAGNOSIS 

AGE AT
DEATH

CAUSE OF DEATH

Your Father 

Your Father’s Mother 
(your grandmother)
Your Father’s Father
(your grandfather) 
Your Father’s Brothers 
& Sisters       1

2

3

4

5

6

7

8

11.The children of your father’s brothers and sisters (your paternal first cousins) 

12.Other family members with cancer that are NOT listed above 

LAST NAME, FIRST
(MAIDEN) 

AGE SEX
M/F

CANCER AGE AT 
DIAGNOSIS 

AGE AT 
DEATH 

CAUSE OF DEATH NAME OF YOUR FATHER’S 
SIBLING WHO IS THE PARENT 

1

2

3

4

5

6

7

8

9

10

LAST NAME, FIRST 
(MAIDEN) 

EXACT RELATIONSHIP 
TO YOU 

AGE CANCER AGE AT 
DIAGNOSIS

AGE AT
DEATH

CAUSE OF DEATH 

Ex. MILLER, Lisa 
(Stanley) 

maternal grandmother’s 
sister 

- UTERINE 50-60 72 Heart attack 

1

2

3

4

5

6

7

8
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