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Due to the complexity of information surrounding
BRCA1/2 counseling and testing and its time
consuming nature, efforts to facilitate the genetic
counseling and education process are needed.
Using a 2�2 factorial design, two strategies were
examined: a CD-ROM program for patients and a
feedback checklist to the genetic counselor on pa-
tients’ prior misconceptions. A total of 197 women
attending a breast and ovarian cancer risk eva-
luation clinic for BRCA1/2 counseling were ran-
domized into one of four conditions: standard
care, CD-ROM only, feedback to counselor only,
and both CD-ROM and feedback. Counseling out-
comes included face-to-face time with the genetics
team, knowledge acquisition, changes in worry
about having a gene mutation, and genetic testing
decisions. Overall, women who viewed the CD-
ROM spent less time with the genetic counselor
and were less likely to undergo genetic testing
compared to women who did not view the CD-
ROM. Feedback to the genetic counselor resulted in
greater gains in knowledge of genetics and breast
cancer. Among women less worried at baseline,
those who viewed the CD-ROM showed no changes
in worry following genetic counseling, in contrast
to those who did not view the CD-ROM who
increased in worry over time. This latter finding
raises concerns about the impact of the increased
worry on genetic testing decisions. No interaction
effects of the two intervention arms were found.
The study results support the importance of both

strategies as valuable supplements to clinical
BRCA1/2 counseling. � 2005 Wiley-Liss, Inc.
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INTRODUCTION

The isolation of two genes,BRCA1 in 1994 [Miki et al., 1994]
and BRCA2 in 1995 [Wooster et al., 1995], has resulted in the
availability of genetic testing formutations in these genes that
cause hereditary breast and ovarian cancer. Prior to under-
going genetic testing, it is considered essential that women are
educated and counseled about the benefits, risks, and limita-
tions of testing [Geller et al., 1997; Schneider, 1997]. Providing
this information, however, is inherently complex for several
reasons. First, the occurrence of breast and/or ovarian cancer is
not due to the effects of a single gene, but rather to a complex
interaction of many genes and environmental conditions
[Guttmacher et al., 2001]. As such, because the risk for these
cancers cannot solely be attributed to genetic causes, the
interpretation of test results ismore challenging. For example,
testing positive for a BRCA1/2 mutation does not imply that
cancer will inevitably result. Thus, not all individuals who are
BRCA1/2 mutation carriers will develop breast or ovarian
cancer. Second, testing negative for a BRCA1/2mutation does
not preclude a woman from developing cancer because the
majority of cancers are sporadic and result from other multi-
factorial causes. Receiving a negative test result in this case
does not offer a complete sense of reassurance (i.e., that the
disease will not develop) as it would in the case of genetic
testing for single-gene syndromes, suchasHuntingtondisease.

This complexity in testing forBRCA1/2 has been reflected in
the amount of time counselors spend with their patients.
Counseling sessions for hereditary cancer syndromes have
been reported to take longer (up to 2hr induration) and require
more follow-up sessions compared to counseling for other
conditions [Schneider and Marnane, 1997]. The detail con-
tained in these sessions is considered essential for informed
consent and in accordance with recommended guidelines
[Geller et al., 1997]. Nonetheless, as a result of this complexity,
it is not surprising that women have difficulty understanding
genetic information [Tessaro et al., 1997]. This raises concerns
about the extent to which women are making informed
decisions about genetic testing.

As a result of these concerns, it is critical to identify effective
intervention strategies to facilitate the genetic counseling and
education process. These strategies can target and affect the
patient directly or indirectly by targeting the genetic counse-
lor. In part, developing newmethods to facilitate genetic coun-
seling could help deal with the resource intensive nature of
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counseling by saving time and ameliorating the strain on
genetic counselors to meet the increasing demand for genetic
services [Green and Fost, 1997]. More importantly, these
strategies can work to improve the outcomes of genetic
counseling that are deemed as critical to its success; namely,
improving knowledge, providing support, and facilitating
decision making [Wang et al., 2004].

Patient-Oriented Strategies

Strategies to facilitate genetic counseling and education can
either be patient- or counselor-oriented. Efforts in recent years
on patient-oriented strategies have focused on employing
education aids for patients to help enhance the learning and
understanding of genetic information. For example, Cull et al.
[1998] examined the value of providing an educational
videotape either before or following genetic counseling for
breast cancer risk. The videotape reviewed information on the
genetic basis of breast cancer and strategies to manage risk
(e.g., mammography screening). Overall, women who saw the
videotape prior to counseling had shorter consultations with
the breast cancer surgeon compared to women who saw the
video following counseling. Moreover, although there were no
differences in perceptions of risk between the two conditions,
women in the video-before group had greater knowledge scores
immediately following counseling andweremore satisfiedwith
the information provided in clinic than women in the video-
after group.

Others have used interactive multimedia to facilate the
education process. For example, aCD-ROMcomputer program
was demonstrated to be as effective at educating women about
hereditary breast cancer compared to a genetic counselor
[Green et al., 2001a, 2004]. Moreover, evaluations of the
program by the same group found that women were satisfied
with using the computer program as a form of education and
found it to be informative, private, a good use of time, and used
without causing embarrassment [Green et al., 2001b]. Testing
intentions declined following genetic counseling, however, no
differenceswere observed betweenwomenwho viewed theCD-
ROM in conjuction with genetic counseling compared to gene-
tic counseling alone [Green et al., 2001a]. The extent to which
the CD-ROM saved time and allowed the genetic counselor to
focus on more relevant psychosocial issues is unknown.

The use of tailored print material to inform women of their
risks has also been a recent strategy employed to help faciliate
the education process. Women who were at elevated risk were
randomized to receive either generic print information on
breast cancer risk or tailored print information, which was
based on content including their personal medical history,
demographics, and preference for information (e.g., more vs.
less detail, verbal vs. numeric/graphic) [Skinner et al., 2002].
Women who received the tailored print materials were more
knowledgeable about breast cancer and genetics, as well as
more accurate in their personal risk estimates. There were no
differences in anxiety between tailored and generic print
material. Moreover, because the study did not report on whe-
ther these women subsequently took part in genetic counsel-
ing, it is unclear to what extent these materials would have
facilitated the counseling process.

Counselor-Oriented Strategies

Less has been done to influence patient outcomes by focusing
on the genetic counselor as the intervention target. Interven-
tions that have been conducted center on how counseling itself
is delivered. For example, group discussions have been em-
ployed to disseminate information about personal risk and
cancer genetics [Esplen et al., 1998, 2000]. Others have
examined how the content of information covered during
genetic counseling (i.e., education alone vs. education plus

psychosocial counseling) may influence counseling outcomes
[Lerman et al., 1997].

In research areas outside of genetic counseling, interven-
tions that target the provider’s behavior have been implemen-
ted with moderate levels of success. For example, provider or
chart prompts such as reminder systems, checklists, and other
office systems, have been employed to improve physician
breast cancer screening practices [Lane et al., 2001; Engelman
et al., 2004], hypertension control [Dickinson et al., 1981],
pediatric injury prevention [Barrios et al., 2001], and other
preventive behaviors [Tierney et al., 1986;Bordley et al., 2001].
These strategies may provide a mechanism by which to assist
genetic counselors in performing their tasks. Strategies such
as feedback prompts may prove especially useful at high-
lighting areas that are important and relevant for individuals
such that care is personalized to bestmeet their needs. In turn,
this may have an impact on patient outcomes such as
knowledge acquisition.

Present Study

Several research questions were proposed in efforts to
identify strategies to facilitate the genetic counseling process.
First, would it be useful to provide pre-counseling educational
aids for patients to reviewprior to seeing the genetic counselor?
Second, would attempts to personalize and tailor genetic
counseling to the informational needs of the patients (i.e.,
focused on misconceptions and less on information already
understood by patients) improve the interaction between
counselor andpatient and streamline the education component
of the session? Third, would the combination of these
approaches work synergistically to produce an effect?

The present study used a 2� 2 factorial design to examine
two strategies to facilitate the counseling process: a CD-ROM
computer program for patients and a feedback checklist for the
genetic counselor. Incorporating this design allowed testing of
both main and interaction effects of the two approaches.

A CD-ROM computer program on cancer and genetics was
provided to patients prior to the start of the counseling session.
As demonstrated by others, use of interactive multimedia has
previously been found to be helpful in educating patients on
genetics and cancer [Green et al., 2001a] andmaybe apractical
mechanismbywhich to enable the genetic counselor to focus on
more relevant counseling issues. Moreover, viewing the CD-
ROM prior to meeting with the genetic counselor may help the
patient better understand the content areas that are subse-
quently presented by the genetic counselor during the session.
Moredetail about theCD-ROMused in this study is provided in
the Materials and Methods section.

The feedback checklist for the genetic counselor focused on
providing the counselor with information on patients’ prior
knowledge of cancer and genetics. Feedback on prior knowl-
edge and prior misconceptions may enable the genetic coun-
selor to focusmore timeon theareas that are lessunderstoodby
the patient and to spend less time on those areas that are well
understood. This would allow the genetic counselor to per-
sonalize and tailor genetic counseling to the informational
needs of the patients in an attempt to streamline the education
component of the session, yet not at the expense of patient
education and knowledge acquisition of difficult genetic
concepts. Feedback information was based on a knowledge
assessment thatwas completed by the patient prior to the start
of the counseling appointment.

Evalutation of these strategies focused on relevant genetic
counseling outcomes and included time spent face-to-face with
the genetic team (i.e., both the genetic counselor and medical
oncologist—timed separately), knowledge acquisition, allevia-
tion of concerns (i.e., reducing worry), and actual genetic
testing decisions.
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Women attending the Breast and Ovarian Cancer Risk
Evaluation Program (BOCREP) at the University of Michigan
ComprehensiveCancerCenterwere randomized to receive one
of the following: (1) no pre-counseling education (standard
care), (2) a CD-ROM to review before counseling, (3) feedback
to the genetic counselor, or (4)CD-ROMto reviewand feedback
to genetic counselor. Several hypotheses were tested in the
present study:

* Women who view the CD-ROM will have better knowledge
andunderstanding of genetic information thanwomenwhodo
not view the CD-ROM. They will also worry less about their
risk and spend less time face-to-face with the genetics team.

* Feedback to counselor will result in improved patient
knowledge, less worry and shorter face-to-face time with
the genetics team.

* The combination of bothCD-ROMand feedback to counselor
strategies will produce a synergistic effect on knowledge,
worry, and face-to-face time.

MATERIALS AND METHODS

Subjects

A total of 205 women attended the Breast and Ovarian
Cancer Risk Evaluation Program (BOCREP) at the University
of Michigan Comprehensive Cancer Center between Novem-
ber 2000 and December 2002. The BOCREP is a program that
provides breast and ovarian cancer risk assessment, genetic
counseling, and genetic testing for mutations in BRCA1 and
BRCA2. Women attending the BOCREP were either self-
referred or were referred by a physician or other health care
provider due to concerns about risk for developing breast and/
or ovarian cancer. These womenmay be unaffected and have a
family history of cancer, or may have had a previous cancer
diagnosis. Clinic recommendations for genetic testing for
BRCA1 and BRCA2 were based on a cutoff of 10% risk of
familial mutation, where testing would be advised as reason-
able [Couch et al., 1997; Frank, 1999]. If the chance of
harboring a germline mutation in BRCA1/2 was less than
10%, testing was discouraged but not denied. Based on these
criteria, the most appropriate candidate for initial testing was
defined as follows: (1) self, (2) other family member (e.g., if the
woman did not have a prior history of cancer), and (3) not
encouraged to test (i.e., low risk).

All women attending the BOCREP were approached to take
part in the randomized trial and eight women declined
participation. A final total of 197 women are included in the
present study.

Measures

Table I provides the study assessment time points.
Length of time in counseling. The total face-to-face

counseling time spentwith the genetic teamwasmonitored and
recorded for each session by a member of the research team.

Separate times were derived for time spent with the genetic
counselor (KJM) and with the medical oncologist (SDM).

Knowledge. Knowledge was assessed using a 17-item
multiple-choice instrument, developed at the University of
Michigan (see Appendix A supplemental material, online).
Items included questions about the causes of breast cancer,
breast cancer genetics, genetic testing, and methods to reduce
breast cancer risk (Cronbach’s alpha¼ 0.72).

Gene mutation worry. Worry about being a gene muta-
tion carrier was assessed with a single item that asked, ‘‘As of
this moment, how worried are you that you may have a gene
mutation that may increase your risk for developing breast/
ovarian cancer?’’ Responses were rated on a 5-point Likert
scale ranging from ‘‘not at all worried’’ to ‘‘extremely worried.’’

Genetic testing decisions. Testing decisions were
recorded via a medical chart audit, approximately 1 year
following the initial genetic counseling session.

Procedures

As part of the existing clinic protocol, all women contacting
the clinic for an appointment are mailed an initial pre-clinic
questionnaire package, which contains items assessing demo-
graphics, family history, and baseline psychosocial measures
of interest. This initial questionnaire is to be completed at
home and returned by mail to the clinic coordinator. An
appointment is scheduled once the initial questionnaire is
received.

Recruitment for the present study took place over the
telephone when women contacted the clinic for an appoint-
ment. If awomanagreed to takepart, shewasasked to arriveat
clinic 15 min prior to her scheduled appointment where she
was greeted by amember of the research team (CW) and asked
to complete a knowledge assessment and informed consent.
She was then randomly assigned to one of the four study
conditions and spent the time prior to her appointment either
by waiting or viewing the CD-ROM program. Those women in
the CD-ROM condition were provided with brief instructions
and a demonstration on how to use the program. Due to the
nature of the clinic, the amount of time women had with the
CD-ROM program varied and depended on when the genetic
counselor was ready to see the patient. At a minimum, the
women had 10–15 min to view at least one chapter in the pro-
gram (of five). At maximum, they viewed the entire program
(all five chapters). Unfortunately, the number of chapters (or
parts of chapters) viewed was not recorded. Women in the CD-
ROM condition were also informed that the genetic counselor
was not aware of whether or not they viewed the CD-ROM.
This was done in efforts to maximize the likelihood of the
counselor remaining blind to the experimental condition.

If a woman was also randomized to an experimental
condition in which the counselor was to receive feedback, her
knowledge assessment was immediately coded and a feedback
checklist was completed by a member of the research team
(CW) and provided to the genetic counselor prior to the start of
the session. The time spent with the genetic counselor and

TABLE I. Assessment Time Points

Day of initial visit

Baseline
Before

appointment
During

appointment

After
appointment

(exit)
Chart
audit

Face-to-face time X
Worry about genemutation X X
Knowledge X X
Genetic testing decision X
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medical oncologist was derived, based on when each entered
(in-time) and exited (out-time) the counseling room. If inter-
ruptions occurred during counseling (rare), the exit time was
adjusted for the time spent outside of the room.

All clinic sessions began with the genetic counselor who
spent time reviewing information on the genetics of breast and
ovarian cancer, inherited susceptibility (risk estimate) for
cancer, and genetic testing if appropriate for the family.
Recommendations were also made regarding cancer surveil-
lance and diet and lifestyle behaviors. The medical oncologist
met with patients after the genetic counselor to reiterate what
was communicated by the genetic counselor and clarify any
questions regardingmedical management of risk.Womenwho
chose to undergo genetic testing could either have blood drawn
the day of the appointment or at a later date.

Immediately following genetic counseling, women were
asked to complete an exit questionnaire, which contained a
follow-up knowledge assessment and worry measure.

Description of intervention strategies.
CD-ROM. The CD-ROM used in this study is entitled

‘‘Understanding Cancer and Genetics’’ and was developed at
the University of Michigan by the Breast and Ovarian Cancer
Risk Evaluation Program clinic team and the Health Media
Research Lab. This CD-ROM covers relevant information in
five chapters: Basic Genetics, Cancer and Genetics, Genes
Associated With Breast Cancer, Genetic Testing, and Mana-
gingRisk. In total, theCD-ROMtakes approximately 40min to
review in its entirety. All patients randomized to the CD-ROM
condition reviewed at least one of the introductory chapters:
Basic Genetics or Cancer and Genetics. From there, those who
had additional time could view any or all of the remaining
chapters, or repeat any of the ones they had already seen. (For
more information on theCD-ROM, please refer to the following
websites: www.mi-cancergenetics.org or www.healthmedia.
umich.edu/projects/cancergenetics.htm.)

Feedback to genetic counselor. In the feedback conditions,
the genetic counselor was provided with a checklist detailing
the areas on the knowledge assessment that were missed
by the patient (see the online Appendix B at http://www.
interscience.wiley.com/jpages/1552–4825/suppmat/index.html).
Specific notes were made on the adjacent lines related to a
content area to indicate how the patient misunderstood the
area. For example, if a woman responded to item 11 on the
knowledge assessment that the lifetime risk of developing
breast cancer in theUnited Stateswas one in two (50%), rather
than one in eight (12%), anotation of ‘one in eight, thinks risk is
higher’ wasmade on the first line of the feedback sheet and the
first box was to be checked (@). Or, if women incorrectly
responded to item 4 on the knowledge assessment, which asks
about the types of cancers males with a BRCA2 mutation are
more likely to develop, the feedback was noted as ‘male breast
cancer’ on the line beside the subheading ‘‘BRCA2—associated
cancers (women/men).’’ Feedback was consistent for most
areas because the misconceptions were the same. However, in
other circumstances, the feedback varied according to how the
women misunderstood the area. For example, if a women
responding to item 3 on the knowledge assessment only circled
breast cancer as a response to the types of cancers associated
with BRCA1 mutations, then a note ‘ovarian cancer risk’ was
made. The opposite occurred if women circled only ovarian
cancer, in which case ‘breast cancer risk’ was noted. Overall,
any areas that were not checked on the feedback list suggested
to the genetic counselor that the woman was correct in her
response and understood the area.

Analysis Plan

The analysis was conducted in two stages. First, descriptive
statistics were generated to describe the study population.

Two-way ANOVAs were performed to compare baseline
characteristics across all groups. Next, a series of factorial
ANOVAs were conducted. A number of 2� 2 between-subjects
factorial ANOVAs were conducted to determine the impact of
the factors (CD-ROM/feedback) on face-to-face time, both
combined and separate for the genetic counselor and medical
oncologist. In addition, two 2� 2� 2 factorial ANOVAs, with
two factors between-subjects and one factor within-subjects,
were conducted to determine the impact of the factors on
changes in knowledge and worry following genetic counseling.
Logistic regression was used to determine the impact of the
factors on genetic testing decisions.

RESULTS

Participation Bias

A potential source of participation bias may stem from
recruitment into the randomized trial. Of 205 women who
attended clinic, eight (3.9%) chose to not take part in the
randomized trial. No differences were noted between those
who accepted versus declined study participation on various
demographic characteristics including age, education, actual
breast cancer risk status, and worry about gene mutation.

Characteristics of Study Population

Baseline characteristics for the overall study population are
presented in Table II. Study participants ranged in age from
22 to 76 years (M¼ 45, SD¼ 10.3). Themajority ofwomenwere
Caucasian (93%), married (80%), reported having at least a
bachelors degree or higher (58%) and a household income
greater than$60,000 (66%).A total of 30%ofwomenhadaprior
history of breast (including DCIS) and/or ovarian cancer.

Eligibility for testing among the women was as follows: self
(51%), other family member (32%), and not encouraged/low
risk (17%). Of the total sample, 79 of 197 women (40%)

TABLE II. Characteristics of Study Population

Characteristic % of participants

Age, years
Mean 44–45
Range 22–76

Education
High school or less 7
Some college, no degree 21
Associates degree/vocational certificate 14
College graduate 23
Postgraduate degree 35

Ethnicity
Caucasian 93
African American 2
Hispanic 1
Asian 1
Other 3

Marital status
Married 80
Single 11
Divorced 5
Other 4

Income
Less than $20,000 5
$21,000–$40,000 13
$41,000–$60,000 16
Greater than $60,000 66

Eligibility for testing
Self 51
Other family member 32
Not encouraged/low risk 17
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underwent genetic testing. Among the subgroup of 100 women
who were personally deemed appropriate for testing, testing
rates were higher (74%). Of those women who had a relative
that was deemed the most appropriate candidate for testing,
4 of 63 (6%)underwent genetic testing (with only one of the four
having prior knowledge of a known mutation in the family).
Only 1 individual of 34 (3%) went ahead with genetic testing
even though shewas considered at low risk andnot encouraged
to test.

Comparison of Experimental Groups at Baseline

To determine whether the experimental conditions were
comparable at baseline, two-way ANOVA calculations were
performed to examine differences between groups on demo-
graphic characteristics (age, education, and prior history of
cancer) and study variables of interest (knowledge, andworry).
No baseline differences were noted for all main effects and
interactions for any of the variables.

Bivariate Associations Between Demographic
Variables and Dependent Variables of Interest

Todeterminewhether any of the demographic variablesmay
have influenced the impact of the randomized trial, we
examined whether age, education, and prior history of cancer
wereassociatedwithanyof thedependentvariables of interest.
Age and education were dichotomized (less than age 50, 50þ;
less than bachelor’s degree, bachelor’sþ) in the present study.
As such, correlations reported are point biserial correlations.
Nodifferenceswere notedwhen examining age as a continuous
variable.

Agewas significantly associatedwith the amount of time the
genetic counselor spent with the patient (r¼ 0.15, P< 0.05),
such that the genetic counselor spent more time face-to-face
with older patients (M¼ 48 min, SD¼ 15) than younger
patients (M¼ 44 min, SD¼ 12). In contrast, education was
significantly associated with the amount of time the medical
oncologist spent with the patient (r¼ 0.15, P< 0.05), such that
the medical oncologist spent more time with those with a
bachelor’s degree or higher (M¼ 17 min, SD¼ 9) compared to
those with less than a bachelor’s degree (M¼ 15 min, SD¼ 8).
Education was positively associated with post-counseling
knowledge (r¼ 0.18, P¼ 0.01) and marginally associated with
lower worry at follow-up (r¼�0.14, P¼ 0.06). Neither age nor
education was associated with genetic testing decisions. Prior
history of cancer was significantly associated with genetic
testing decisions (r¼ 0.48, P< 0.001), such that those women
with a prior history were more likely to undergo genetic
testing. Cancer history was not associated with any other
dependent variables of interest. In light of these findings, all
subsequent analyses involving time, knowledge, and worry
variables included both age and education as covariates.
Analyses pertaining to genetic testing decisions controlled for
prior history of cancer.

Impact of Randomized Trial on Face-to-Face Time

Face-to-face time was recorded separately for the genetic
counselor and the medical oncologist. As such, a series of 2
(CD)� 2 (feedback to counselor) factorial ANOVAs were
conducted to determine whether the strategies had an impact
on reducing the amount of time spent with the genetic coun-
selor alone, with the medical oncologist alone, and with both
combined. Overall, the time spent with the genetic counselor
was strongly associated with the time spent with the medical
oncologist (r¼ 0.42,P< 0.001).Table IIIprovides a summaryof
face-to-face time.

There was a main effect of the CD-ROM on time spent face-
to-face with the genetic counselor, such that women who

viewed the CD-ROM spent significantly less time with the
counselor compared to women who did not view the CD-ROM,
F (1, 189)¼ 6.35, P¼ 0.01. Neither feedback to counselor nor
the interaction of the two strategies had a significant impact on
time spent with the genetic counselor.

In contrast, there was a main effect of the feedback to
counselor strategy on time spent with the medical oncologist.
Women randomized to the feedback condition spent signifi-
cantly less time with the medical oncologist compared to
women who were not, F (1, 188)¼ 5.42, P< 0.05. Neither the
main effect for the CD-ROM condition nor the interaction
between the two strategies was significant.

Combined time with both the genetic counselor and medical
oncologist varied as a function of the CD-ROM condition, with
less total face-to-face time spent with women who viewed the
CD-ROM, F (1, 188)¼ 4.09, P< 0.05. Neither the main effect
for feedback nor the interaction between CD-ROM and feed-
back was significant.

Changes in Knowledge and Worry
by Experimental Group

Knowledge. Two 2 (CD)� 2 (feedback)� 2 (time) factorial
ANOVAs were conducted to determine the impact of the
randomized trial on changes in both knowledge andworry over
time. Overall, knowledge significantly improved from baseline
to follow-up, F (1, 185)¼ 4.78, P< 0.05 (Mbaseline¼ 11.48,
SD¼ 2.86; Mfollow-up¼ 13.02, SD¼ 3.18). More importantly,
this improvement varied by feedback strategy (see Fig. 1).
Womenwhowere randomized to the feedback condition experi-
enced significantly greater gains in knowledge (Mbaseline¼
11.36, SD¼ 2.84; Mfollow-up¼ 13.40, SD¼ 3.16) compared to
women not randomized to the feedback condition, F (1, 185)¼

TABLE III. Face-to-Face Time (in minutes), Adjusted for
Age and Education

Control
(n¼48)

CD
(n¼50)

Feed
(n¼49)

CDþFeed
(n¼50)

Counselor only
M 0:49 0:43 0:47 0:44
SD (0:12) (0:12) (0:13) (0:13)

Medical oncologist only
M 0:19 0:16 0:14 0:16
SD (0:08) (0:08) (0:08) (0:08)

Both combined
M 0:68 0:59 0:61 0:60
SD (0:17) (0:17) (0:17) (0:17)

Fig. 1. Changes in knowledge over time by feedback.
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3.96, P< 0.05 (Mbaseline¼ 11.60, SD¼ 2.86; Mfollow-up¼ 12.64,
SD¼ 3.18).

Worry. Worry about having a gene mutation significantly
declined from baseline to follow-up, F (1, 177)¼ 3.78, P¼ 0.05
(Mbaseline¼ 3.47, SD¼ 1.10; Mfollow-up¼ 3.00, SD¼ 1.03). This
decline may have varied as a function of the CD-ROM, as
suggested by the trend towards a main effect noted for this
strategy.That is,womenwhoviewed theCD-ROMexperienced
slightly greater declines in worry from baseline to follow-up,
compared to women who did not view the CD-ROM, F (1,
177)¼ 3.51, P¼ 0.06. Neither feedback to counselor nor the
interaction between CD-ROM and feedback appeared to
influence the changes in worry over time.

Post-hoc analyses were conducted in attempts to better
understand the possible impact of the CD-ROM on change in
worry over time. More specifically, two additional 2 (CD)� 2
(feedback)� 2 (time) factorial ANOVAs were conducted,
stratifying by baseline worry (median split, <4 vs. �4 of 5).
Among women high in baseline worry, no differences were
noted between CD-ROM viewers and non-viewers in the
changes in worry following counseling. In contrast, changes
in worry over time among women low in baseline worry did
vary as a function of the CD-ROM. As shown in Figure 2,
women who viewed the CD-ROM did not change in worry over
time (Mbaseline¼ 2.57, SD¼ 0.70; Mfollow-up¼ 2.46, SD¼ 0.97),
in contrast to women who did not view the CD-ROM who
experienced an increase in worry following genetic counsel-
ing, F (1, 82)¼ 10.02, P< 0.005 (Mbaseline¼ 2.40, SD¼ 0.70;
Mfollow-up¼ 3.02, SD¼ 0.98).

Impact of Randomized Trial on the Genetic
Testing Decision

A logistic regression was run to determine whether there
were any differences in the proportion of women choosing to
undergo genetic testing by experimental group. There was a
significant main effect for the CD-ROM on genetic testing
decisions: specifically, women who viewed the CD-ROM were
significantly less likely to undergo genetic testing compared to
womenwhodidnot view theCD-ROM(33%vs. 47%;OR¼ 0.63,
CI¼ [0.45–0.89], P< 0.01). No differences were noted in
testing decisions by feedback to the counselor or CD-
ROM� feedback. These findings remained consistent even
when re-analyzed with the subgroup of women who were
deemed as the most appropriate person for genetic testing,
where there are fewer barriers to testing such as an affected
relative unwilling to undergo testing. As expected, overall
testing rateswerehigheramong this subgroupandwomenwho
viewed the CD-ROM were significantly less likely to undergo

genetic testing compared to women who did not view the CD-
ROM (64% vs. 83%; OR¼ 0.56, CI¼ [0.34–0.92], P< 0.05).

DISCUSSION

With the increasing demand for genetic counseling services
comes the need to create new stategies to assist in the
counseling process. Our study set out to determine the efficacy
of two strategies to facilitate genetic counseling for BRCA1/2,
each focusing ona different intervention target.Not onlywas it
important to consider how these strategies could help genetics
professionals save time, it was also critical to determine how
they could affect indicators of counseling success. Moreover,
the intent of these strategies was not to replace already
existing services, but to enhance them. As such, the goal here
was not to establish whether a CD-ROM was more or less
effective at educating patients than genetic counselors, but to
determine whether it would be worthwhile to include this
strategy (and others) to compliment the education and
counseling already being provided.

Overall, theCD-ROMreduced theamount of time spent face-
to-face with the genetic counselor. It did not, however, have an
influence on improving knowledge acquisition. Although the
CD-ROM did not result in better knowledge acquisition, it did
result in the same knowledge gains over a shorter time period.
In other words, the shorter time spent face-to-face with the
genetic counselor was not at the expense of patient education.
This outcome replicates the findings by others thatmultimedia
educational aids, such as aCD-ROMcomputer program, can be
useful for educating patients on cancer and genetics [Green
et al., 2001a, 2004]. In turn, such programs can help reduce the
burden on genetic counselors, allowing them to focus on other
issues that may be important during the encounter.

The CD-ROM also had an impact on worry about having a
gene mutation for those women who were less worried at
baseline. Among this subgroup, women who did not view the
CD-ROM showed a significant increase in worry over time,
compared to womenwho saw the CD-ROMwho did not change
in their worry. Several possible explanations may account for
this finding. Women who did not view the CD-ROMmay have
become more overwhelmed with all the information conveyed
during genetic counseling, which resulted in the increase in
worry. Also, viewing the CD-ROM may have enabled the
genetic counselor to spend more time on psychosocial issues
pertaining to testing,whichmayhave prevented an increase in
worry. Interestingly, CD-ROM viewers were significantly less
likely to undergo genetic testing compared to nonviewers.
Because genetic testing uptake was also found to be signifi-
cantly associated with worry at follow-up (r¼ .26, P< 0.001),

Fig. 2. Changes in worry over time by CD-ROM, stratified by baseline worry.
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the observed increase in worry among nonviewers raises
concerns about the extent to which the increase may have
resulted in more women choosing to have genetic testing.

The difference in genetic testing uptake between CD-ROM
viewers and nonviewers may be due to several explanations.
First, as already mentioned, the genetic counselor may have
been able to better address and alleviate the psychosocial
concerns of the women who had viewed the CD-ROM. Second,
those who saw the CD-ROM may have been exposed to the
chapter on genetic testing, which systematically reviews the
benefits, risks, and limitations of genetic testing. As such,
women who viewed the CD-ROM may have had shifts in their
perceivedbenefits orbarriers to testing, bothofwhichhavebeen
deemed important for testing decisions [Lerman et al., 1996;
Jacobsen et al., 1997; Cappelli et al., 1999; Bosompra et al.,
2000]. Lerman et al. [1997] also found that counseling
interventions can decrease perceived benefits of testing, how-
ever, their study did not demonstrate an impact on testing
intentions. This is in contrast to others who have generally
found interest in genetic testing to decline following genetic
counseling [Burke et al., 2000; Green et al., 2001a, 2004], which
may be attributed to an increased understanding of the
limitations of testing, especially among women who are not
deemed at high risk for hereditary breast-ovarian cancer.
Contrary to the findings by Green et al. [2004], where testing
decisionsdidnotdifferbetweenviewersandnonviewersofaCD-
ROM, our study is the first to demonstrate an impact of a CD-
ROM supplement in reducing genetic testing uptake. A greater
understanding of why genetic testing declines is essential to
ensure that women are making informed decisions about
genetic testing. Future research should examine the potential
value of interactive multimedia applications to facilitate
decision-making for genetic testing in additional samples.

Feedback to the genetic counselor did not result in shorter
consultation times with the counselor: this may be attributed
to how she chose to spend her timewith patients. For example,
if a patient was already very knowledgeable about cancer and
genetics, the genetic counselor may have spent her time cover-
ingmore psychosocial related issues. In contrast, if the patient
did not have a good understanding of cancer and genetics, then
the time may have been spent reviewing this information to
ensure better understanding. If this were the case, then the
counselor would have spent the same amount of time with
patients regardless of what they knew coming into the coun-
seling session. Although we did not record how the genetic
counselor spent her time during the session, the lack of
association between baseline patients’ baseline knowledge and
face-to-face timewith the genetic counselor adds some support
to this speculation.

In contrast, feedback to the genetic counselor did result in
shorter consultation times with themedical oncologist. As this
study also demonstrated, the feedback to counselor strategy
resulted in greater gains in knowledge, suggesting that this
process may subseqently place less demands on the medical
oncologist’s time. It should be noted that actual knowledge at
follow-up was not predictive of time spent with the medical
oncologist. As such, other factors may account for the
differences noted. It is possible that women in the feedback to
counselor condition experiencedmore personalized counseling
that better met their needs and resulted in fewer issues that
the medical oncologist needed to address. Another possibility
is that the genetic counselor may have interacted differently
with the medical oncologist during the consultation immedi-
ately following the counselor’s session with the patient.
Although the medical oncologist was blind to the feedback
condition, it is possible the genetic counselor provided different
information about those patients whom she received feedback,
which resulted in the shorter consultation times with the
medical oncologist.

The impact of the feedback strategy on knowledge acquisi-
tionwas consistent withwhatwe anticipated. This finding also
adds support to prior evidence of the benefits of tailoring
genetic information on outcomes such as knowledge and risk
comprehension [Skinner et al., 2002]. As such, this finding
suggests that there is merit to providing counselors with
additional information on their patients’ baseline understand-
ing of cancer and genetics to facilitate the counseling encoun-
ter. The relatively simple approach of providing a checklist to
enhance counseling has important implications on strategies
employed to enable informeddecisionmaking.Future research
may benefit from examining other information that could be
included on a feedback checklist that may help counselors to
better personalize and tailor their sessions tomeet the needs of
their clients. Moreover, researchers should also continue to
explore the benefits of providing tailored feedback directly to
patients. A better understanding of how to best integrate
tailoring strategies into the genetic counseling encounter will
also be critical. As issues pertaining to lifestyle modification
increasingly enter into the genetic counseling realm [Marteau
and Lerman, 2001], tailored approaches, and their demon-
strated impact on health behaviors [see Skinner et al., 1994;
Brug et al., 1999;Bull et al., 1999; Strecher, 1999],may provide
the tools needed to meet these challenges.

Our study did not demonstrate any synergistic effects for
the two strategies. It is possible that the two strategies work
on different processes important for various outcomes of
interest. More specifically, the processes involved in knowl-
edge acquisition may differ from the processes involved in
decision making. For example, decision making may be more
influenced by a detailed review of the benefits, risks, and
limitations associated with each option (i.e., to test or not)
rather than by knowledge of key genetic concepts. The CD-
ROMmayhave provided amore detailed review of benefits and
risks of genetic testing, above and beyond the feedback to
counselor strategy, which focused more specifically on knowl-
edge misconceptions. This may account for why synergistic
effects were not noted on outcomes such as genetic testing
decisions, for which the CD-ROM had an impact. Future
multimedia applications may benefit from a combined ap-
proach of a computer education program that also incorporates
tailored feedback to the patient.

A primary strength of this study is the examination of actual
genetic testing decisions, rather than testing intentions, which
are not always reflective of behavior [Cappelli et al., 1999;
Croyle and Lerman, 1999]. Genetic testing decisions were
obtained via medical chart audit approximately 1 year follow-
ing the initial genetic counseling session to allow for the time
needed to account for possible delays in genetic testing. These
can include seeking and arranging health or life insurance,
talking to family members about testing (especially if they are
better candidates), or personal uncertainty about the decision
to test. Although the study design enabled us to potentially
account for barriers that may delay testing uptake, we are
unable to explain changes indecisions over this time frame.For
example, women who initially decide not to test but change
their minds a few months later may have various reasons for
the decision reversal (e.g., increase in worry after a new
diagnosis in the family). Future research should examine the
process of decision making over time to better understand the
important predictors of genetic testing decisions.

Our study participants were predominantly Caucasian and
well-educated. As such, our findings are limited in general-
izability to similar populations and should be interpreted
accordingly. Generalizability of the study findings may also be
limited as all patients saw the same genetic counselor and
medical oncologist. As such, we cannot examine how different
clinicians’ personal counseling style may have influenced the
study outcomes.
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Although efforts were made to keep the genetics team blind
to study conditions, we cannot guarantee that women who
viewed the CD-ROM did not interact with the counselor in
ways that would disclose the study condition. Future studies
would possibly benefit from randomly taping genetic counsel-
ing sessions to check the content of the sessions.

Another study limitation pertained to not knowing the
content of what patients viewed when they saw the CD-ROM.
Because this informationwas not collected, our study could not
address questions related to dose response effects nor chapter/
content effects. Although we could have designed the study to
have patients view the entire CD-ROM prior to genetic
counseling, this would have been too disruptive for the clinic
setting.Moreover, becausewewere trying to integrate the CD-
ROM as smoothly as possible into the clinic, we felt it best to
have the limitations of a real life setting take precedence in
order to maximize the practical application of this approach.
Nonetheless, due to the structure of many clinical settings,
future research would also benefit from identifying ways to
provide the information contained on the CD-ROM to women
before their appointment. This could entail either mailing the
CD-ROM to women or providing the content over the Internet.
These alternate approaches outside of clinic would also allow
women to view the information within the constraints of their
personal schedule and reduce the burden of time that they
would otherwise spend in clinic viewing the information.

Despite these limitations, our study has demonstrated the
potential usefulness of various strategies that can focus on
different intervention targets to facilitate the counseling
process. Further insights into the mechanisms by which these
strategies influence desired counseling outcomes is imperative.
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