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A B S T R A C T

Purpose
The trend toward personalized medicine will involve cancer treatment increasingly being tailored
to the genetic characteristics of individuals. However, the availability of genetic information does
not imply this information is desired or would impact treatment decision making.

Methods
One hundred sixty breast cancer survivors (BC group) and 205 healthy controls (HC group) were
randomly assigned to respond to two different clinical scenarios varying in genetic-related risk of
cognitive impairment (CI; little v very likely) and severity of CI (little v moderate problem) after
chemotherapy. Ratings of the importance of being told this genetic information (information
importance) and the likelihood this information would affect their decision to receive chemother-
apy (information impact) were obtained.

Results
Results indicated the importance ascribed to genetic information was greatest when CI likelihood
and severity were both high or low (P � .05). Information impact ratings were not sensitive to
differences in CI likelihood or severity; the BC group was less likely to indicate genetic information
would affect their decision to receive chemotherapy than the HC group (P � .001).

Conclusion
Results suggest lessened enthusiasm for genetic information that maintains or increases
uncertainty about a specific course of action and highlight the importance of including clinically
relevant groups in treatment decision-making research that employs hypothetical scenarios.
Although women generally believe it is important to receive genetic information, they might
benefit from assistance (eg, decision aid) in the difficult task of integrating information about
survival and risk for adverse late effects from cancer treatment.

J Clin Oncol 28:3442-3447. © 2010 by American Society of Clinical Oncology

INTRODUCTION

Personalized medicine means treatments will be
tailored increasingly to the genetic characteristics of
individuals.1-2 In oncology, some important clinical
outcomes, such as risk for breast and ovarian
cancer3-5 or recurrence risk in women with early-
stage breast cancer (BC),6-7 are linked to genetic
factors. Consequently, decision making regarding
cancer treatment, screening, and/or prophylaxis is
increasingly likely to include consideration of ge-
netic information.8

The availability of genetic information does not
imply this information will impact decision making.
Individuals often decline the opportunity to un-
dergo genetic testing or decline disclosure of test
results.9-10 Even when genetic test results are consid-
ered, their impact on treatment decision making is

influenced by a host of factors. For example, the
anticipated likelihood and severity of a clinical out-
come would be expected to influence treatment de-
cision making. People may be more willing to
consider genetic information and to base treatment
decisions on this information if test results indicate
an important clinical outcome is likely and severe as
opposed to unlikely and inconsequential.

Information regarding how genetic informa-
tion might affect cancer treatment decision making
is quite limited. Most research has considered wom-
en’s interest in genetic information about risk for
hereditary cancers and consequent decision making
about prevention and control options11-14 or BC
survivors’ interest in chemotherapy after receipt of
recurrence risk information on the basis of genomic
test results.15-16 Although high interest in genetic
information is evident,11,14,17 whether genetic
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testing to establish risk for hereditary cancer or cancer recurrence
influences treatment decisions has not been closely evaluated.8

In addition to identifying risk for cancer diagnosis or recurrence,
genetic information might also be linked to risk for treatment late
effects. Research suggests the apolipoprotein E gene confers some risk
for cognitive impairment (CI) in cancer survivors treated with chem-
otherapy.18-19 As CI is a fairly common and troubling late effect,20-22

genetic information regarding risk for CI might be important to con-
sider when deciding whether to receive chemotherapy. However, no
research has investigated survivors’ interest in genetic information
regarding CI risk after chemotherapy.

This study examines women’s interest in receiving genetic infor-
mation about risk for CI when considering whether to receive chem-
otherapy for BC and opinions of whether such information would
affect their treatment decisions. We hypothesize interest in genetic
information and the degree to which this information affects decisions
to receive chemotherapy will be positively associated with the likeli-
hood and severity of potential CI. To examine whether responses vary
as a function of experience with BC, responses of BC survivors are
compared with those of women without a BC history.

METHODS

Participants

All participants were previously enrolled onto a longitudinal study of the
physical and psychosocial impact of adjuvant therapy in early-stage BC. BC
participants in this parent study were initially treated at the University of
Kentucky Markey Cancer Center or the Moffitt Cancer Center and were
recruited after BC surgery but before beginning adjuvant treatment. Healthy
control (HC) participants in the parent study were recruited from a commer-
cially available listing of US residents and were matched with women in the BC
group on age and zip code of residence. Additional information regarding
eligibility criteria and procedures for this separate parent study have been
described.23-24 Eligibility criteria for the present cross-sectional study con-
sisted of participation in the parent study.

Procedures and Measures

All procedures were approved by the Institutional Review Boards at both
study sites. All participants in the parent study (both BC and HC groups) were
contacted by telephone or mail, informed of the current study, and invited to
participate. Study materials were mailed, and participants returned a signed
copy of the consent form and completed questionnaire via mail. The study
questionnaire consisted of five questions.

Genetic knowledge. Women rated their “knowledge and understanding
of genetics and how different characteristics can be inherited from one’s
parents” on a 5-point Likert scale. The Likert scale ranged from 0 (poor) to
4 (excellent).

Clinical scenarios. Four questions related to two hypothetical clinical
scenarios. In responding to these written scenarios, women were instructed
as follows: “Imagine you are a woman who has recently been diagnosed
with breast cancer. You are now working with your doctor to decide
whether or not you should receive chemotherapy as part of your treatment
for breast cancer. There is some evidence to suggest chemotherapy will
improve by a little bit your chances of cure and long-term survival. How-
ever, chemotherapy causes some adverse effects that can last even after you
have finished treatment.”

After this written introduction, women were given one of four ver-
sions of scenario one, and each version contained a different combination
of two factors: likelihood of CI risk given possession of a particular gene (ie,
CI risk factor with two levels: a little likely v very likely) and anticipated CI
severity (ie, CI severity factor with two levels: a little problem v moderate
problem). The wording of scenario one was as follows: “Based on a blood

test, your doctor knows you have a gene that makes it (a little or very) likely
you will develop a (little or moderate) problem with your memory or
thinking after you have finished chemotherapy. This (little or moderate)
problem with your memory and thinking is likely to last for some time.”
Women then rated the question, “How important would it be for your
doctor to tell you this before you begin chemotherapy?” on a 5-point Likert
scale from 1 (not important at all) to 5 (extremely important; ie, informa-
tion importance).

Respondents were then give one of four versions of scenario two. The
four versions of scenario two also differed in likelihood (CI risk: a little
likely v very likely) and severity (CI severity: a little problem v moderate
problem) of CI given possession of a particular gene. The wording of
scenario two was as follows: “Now imagine your doctor told you that you
had a gene that makes it (a little or very) likely that you will develop a (little
or moderate) problem with your memory or thinking after you have
finished chemotherapy. This (little or moderate) problem with your mem-
ory and thinking is likely to last for some time.” Women then rated the
question, “How likely is it this new information would affect your decision
about whether or not you would choose to receive chemotherapy?” on a
4-point Likert scale from 1 (would not affect my decision at all) to 4 (would
completely determine my decision; ie, information impact).

Women were randomly assigned to one of the four combinations of CI
risk and CI severity. This combination was used in both scenarios one and two
for that woman.

Two final questions referred to the clinical scenarios. Women rated the
questions, “How confident are you that you understood what you were asked
in these last two questions?” on a 4-point Likert scale from 1 (not confident at
all) to 4 (extremely confident; ie, scenario confidence) and “How hard was it
for you to imagine yourself in the position of a woman with breast cancer using
information about her genes to make a decision about whether to undergo
chemotherapy?” on a 4-point Likert scale from 1 (not hard at all) to 4 (very
hard; ie, scenario difficulty).

Self-reported CI. Self reports of CI for women in the BC group were
obtained using the Multiple Abilities Self-Report Questionnaire (MASQ).25

The MASQ assesses the subjective evaluation of cognitive function in routine
daily activities. A total score is calculated (MASQ-Total), and higher scores
reflect greater CI. For the BC group, self reports of CI were obtained in the
parent study as part of an assessment 6 months after concluding all adjuvant
therapy. This assessment occurred a mean of 1.0 year after BC diagnosis
(standard deviation [SD], 0.2) and a mean of 4.0 years (SD, 1.4) from comple-
tion of the current study questionnaire.

Data Analysis

Analyses were performed by using SPSS, version 17.0 (SPSS, Chicago,
IL). The criterion for statistical significance was set at P � .05. For our primary
2�2 analysis of variance (ANOVA) analyses, a priori power analysis suggested
a sample size of 171 was sufficient to detect a moderate effect size (SD, 0.25)
with one covariate and power set at 0.90.26

RESULTS

Invitations to participate in this study were issued to 296 and 330
women from the BC and HC groups in the parent study, respectively.
Three hundred sixty-five women completed this study: 160 (54.1%) of
296 in the BC group and 205 (62.1%) of 330 in the HC group (Fig 1).
Clinical characteristics of the BC group are listed in Table 1. Compar-
ison of the BC and HC groups by using independent samples t test and
�2 analyses revealed no significant differences regarding age, educa-
tion, study site, or ethnicity (Table 2).

Differences between the BC and HC groups in genetic knowl-
edge, scenario confidence, and scenario difficulty were analyzed by
using independent sample t tests (Table 2). The HC group reported
greater genetic knowledge (t(363) � 2.61; P � .01) and scenario
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difficulty (t(363) � 6.29; P � .001). Success of our random assign-
ment was examined by using a series of 2 � 2 � 2 (Group � CI
risk � CI severity) ANOVA. Age, education, and genetic knowl-
edge were dependent variables. Results indicated no significant
main or interaction effects for education or age. Results indicated a
Group � CI risk � CI severity interaction for genetic knowledge
(F(1,357) � 5.83; P � .05).

Our primary analyses consisted of two 2 � 2 � 2 (Group � CI
risk � CI severity) analyses of covariance (ANCOVA) with genetic
knowledge as covariate. The dependent variables were information
importance and information impact (Tables 3, 4, 5, and 6). For infor-
mation importance, results indicated a CI risk � CI severity interac-
tion (F(1,356) � 3.98; P � .05), portrayed in Figure 2. Women in both

the BC and HC groups rated the importance of being told information
about genetic risk for CI higher when CI risk and CI severity were both
low or both high. For information impact, results indicated a main
effect for group (F(1,365) � 17.45; P � .001). Women in the BC group
were less likely to report information about genetic risk for CI would
affect their BC treatment decisions (BC mean, 2.17 [SD, 0.83] v HC
mean, 2.54 [SD, 0.80]).

To examine whether results varied as a function of whether a
woman in the BC group actually received chemotherapy as treatment
for BC, we conducted a pair of 2 � 2 � 2 (CI risk � CI severity �
chemotherapy) ANCOVAs with genetic knowledge as covariate. BC
participants who received chemotherapy only or chemotherapy plus

Eligible to participate
(N = 626)

HC group 
(n = 330)

Excluded from study
(i.e., declined participation, 

unable to contact, 
deceased, ineligible)

(n = 45)

Not included in analyses
(i.e., did not return signed 

consent and study
questionnaire)

(n = 80)

Not included in analyses
(i.e., did not return signed 

consent and study 
questionnaire)

(n = 64)

Excluded from study
(i.e., declined participation, 

unable to contact, 
deceased, ineligible)

(n = 82)

Randomly assigned to 1 of 4
experimental conditions

(n = 285)

Randomly assigned to 1 of 4
experimental conditions

(n = 214)

BC group 
(n = 296)

Included in study analyses
(n = 205)

Included in study analyses
(n = 160)

Fig 1. Flow chart showing study participation. HC, healthy control group; BC,
breast cancer group.

Table 1. Clinical Characteristics of the Breast Cancer Group

Variable % of Patients

Disease stage
0 11
I 55
II 34

Breast surgery
Lumpectomy 87
Single mastectomy 8
Lumpectomy plus mastectomy 3
Double mastectomy 2

Adjuvant treatment
Radiotherapy only 47
Chemotherapy only 7
Radiotherapy and chemotherapy 46

NOTE. Total number of patients � 160.

Table 2. Comparison of Breast Cancer and Healthy Control Groups

Variable

Breast Cancer
Group (n � 160)

Healthy Control
Group (n � 205)

P �

% of
Patients Mean SD

% of
Patients Mean SD

White, non-Hispanic 93 95 .205
University of Kentucky

study site† 36 45 .085
Education .816

� High school degree 4 5
High school degree/

some college 50 46
� College degree 46 49

Age, years 58.8 9.5 59.0 9.4 .850
Genetic knowledge 1.8 1.0 2.1 1.0 .009
Scenario difficulty 1.5 0.9 2.2 1.1 .000
Scenario confidence 3.6 0.5 3.5 0.6 .158

Abbreviation: SD, standard deviation.
�P value for percentages is associated with �2 test for categoric variables. P

value for mean and SD data is associated with independent-samples t-test for
continuous variables.

†Proportion of participants in breast cancer and healthy control groups
enrolled at University of Kentucky study site.

Table 3. Summary of Analysis of Covariance for Information
Importance Ratings

Cell Means of CI Risk
and Severity by

Treatment Group

Analysis

Mean� SE No. of Patients

Little likely and a little
Breast cancer 4.40 0.12 43
Healthy control 4.51 0.11 51

Little likely and moderate
Breast cancer 4.21 0.13 38
Healthy control 4.35 0.11 48

Very likely and a little
Breast cancer 4.23 0.12 40
Healthy control 4.37 0.10 56

Very likely and moderate
Breast cancer 4.40 0.13 39
Healthy control 4.50 0.11 50

NOTE. Information Importance scores obtained on a 5-point Likert scale from
1 (not important at all) to 5 (extremely).

Abbreviations: CI, cognitive impairment; SE standard error.
�Means shown are adjusted for Genetic Knowledge scores.
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radiation therapy were grouped together (n � 85) and were con-
trasted with those who received radiation therapy only (n � 75).
Dependent variables were information importance and information
impact. No significant main or interaction effects for information
importance were obtained. A main effect for chemotherapy was evi-
dent for information impact (F(1,151) � 5.29; P � .05). Women who
received chemotherapy were less likely to report information about
genetic risk for CI would affect their BC treatment decisions (chemo-
therapy mean, 2.03 [SD, 0.82] v no chemotherapy mean, 2.33
[SD, 0.81]).

Finally, within the BC group, the relationships between self-
reported CI and ratings of information interest and information im-
pact were examined using Pearson product-moment correlations.
MASQ-Total scores were unrelated to information impact ratings
(r � 0.05; nonsignificant) but were associated with information im-
portance ratings (r � 0.22; P � .01). Women in the BC group report-
ing more CI 6 months after completing adjuvant treatment were more
likely to indicate it was important to be given information about
genetic risk for CI associated with chemotherapy.

DISCUSSION

The perceived importance of genetic information about CI risk at
the time of treatment decision making was determined by both the
likelihood and severity of any potential CI. As hypothesized,
women expressed greater interest in genetic information about risk
for CI when information suggested the likelihood and severity of
CI were both high. Contrary to expectations, however, women
expressed equally high interest in this information when the like-
lihood and severity of CI were both low. In both BC and HC
groups, women expressed the least interest in genetic information
when estimates of the likelihood and severity of CI were discordant
(eg, little likelihood but moderate severity or high likelihood but
low severity).

Why was this? Individuals often report interest in genetic
testing because they anticipate test results will provide relief from
uncertainty.8,11,14 Not surprisingly, BC survivors express regret
about having undergone genetic testing if they received indetermi-
nate test results.16 Furthermore, uncertainty about cancer treat-
ment decisions has been associated with anxiety, depression, and
cancer-related distress.13 Thus, it is understandable that women in
this study would embrace information pointing to a clearer treat-
ment decision, as when CI severity and CI risk were both high or
both low, and express less interest in discordant information that
increases decisional conflict,27 as when CI severity is low and CI

4.00

4.10

4.20

4.30

4.40

4.50

4.60

Low High

Im
po

rta
nc
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Likelihood of CI Risk

Little CI Severity
Moderate CI Severity

Fig 2. Cognitive impairment (CI) risk by CI severity interaction for information
importance ratings.

Table 6. Analysis of Covariance Summary Table for Information
Impact Ratings

Variable

Analysis

F df P

CI risk 0.12 1, 356 .730
CI severity 0.13 1, 356 .724
Group 17.45 1, 356 .000
CI risk � CI severity 0.00 1, 356 .988
CI risk � group 0.30 1, 356 .586
CI severity � group 1.31 1, 356 .253
CI risk � CI severity � group 0.18 1, 356 .673

NOTE. Information Impact scores were obtained on a 4-point Likert scale
from 1 (would not affect my decision at all) to 4 (would completely determine
my decision).

Abbreviation: CI, cognitive impairment.

Table 4. Analysis of Covariance Summary Table for Information
Importance Ratings

Variable
Effect

Analysis

F df P

CI risk 0.01 1, 356 .914
CI severity 0.01 1, 356 .905
Group 2.40 1, 356 .123
CI risk � CI severity 3.98 1, 356 .047
CI risk � group 0.00 1, 356 .970
CI severity � group 0.01 1, 356 .933
CI risk � CI severity � group 0.06 1, 356 .812

NOTE. Information importance scores were obtained on a 5-point Likert scale
from 1 (not important at all) to 5 (extremely).

Abbreviation: CI, cognitive impairment.

Table 5. Summary of Analysis of Covariance for Information Impact Ratings

Cell Means of CI Risk
and Severity by

Treatment Group

Analysis

Mean� SE No. of Patients

Little likely and a little
Breast cancer 2.19 0.13 43
Healthy control 2.47 0.12 51

Little likely and moderate
Breast cancer 2.08 0.13 38
Healthy control 2.63 0.12 48

Very likely and a little
Breast cancer 2.23 0.12 40
Healthy control 2.48 0.11 56

Very likely and moderate
Breast cancer 2.20 0.13 39
Healthy control 3.57 0.12 50

NOTE. Information Impact scores were obtained on a 4-point Likert scale
from 1 (would not affect my decision at all) to 4 (would completely determine
my decision).

Abbreviations: CI, cognitive impairment; SE, standard error.
�Means shown are adjusted for Genetic Knowledge scores.
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risk is high, or vice versa. If genetic information adds to uncertainty
and does not point clearly to a specific course of action, then
women are less interested in this information. In contrast, women
are more interested in genetic information that points to a clearer
course of action, even when this information suggests inconse-
quential risks for adverse late effects.

Although preference for genetic information about CI risk
was sensitive to our manipulation of the likelihood and severity of
impairment, this was not the case for the anticipated impact of this
information on treatment decision making. Differences in CI like-
lihood and severity were irrelevant to women’s reports of whether
this information would affect their decisions to undergo chemo-
therapy. This was surprising, as we had hypothesized that provi-
sion of genetic information indicating greater risk for adverse CI
outcomes would be positively associated with the extent to which
this information affected a treatment decision. Our finding that
women’s anticipated treatment decisions were not dependent on
receipt of genetic test results is not without precedent, though.
Previously, treatment intentions regarding a choice between pro-
phylactic surgery and BC screening did not change on learning
BRCA1/2 mutation status.13 Therefore, although contrary to hy-
pothesis, our results are consistent with research that suggests
receipt of genetic information may not influence anticipated treat-
ment decisions.11

The anticipated impact of information regarding genetic risk
for CI on treatment decisions was not affected by the nature of this
information. Rather, it was affected by the women’s history of BC.
Relative to the HC group, the BC group indicated genetic informa-
tion of any kind regarding risk for CI would be less likely to affect
their decision to undergo chemotherapy. A couple of explanations
are possible. First, this finding may reflect the emphasis patients
with cancer place on survival and, often, their willingness to pursue
any means of increasing the likelihood of cure even at the potential
expense of quality of life.28 Healthy women that have not faced a
cancer diagnosis cannot truly appreciate this choice and, thus, are
more likely to indicate quality of life considerations might impact
their treatment decisions. Second, the difference in impact of ge-
netic information between the BC and HC groups could reflect
cancer survivors’ desires to reaffirm their treatment decisions. In
other words, cancer survivors, because of their desires to believe
previously made decisions are correct, judge treatment decisions
consistent with their past behavior more favorably than those
inconsistent with past behavior.29 In support of this, we found
women in the BC group who had received chemotherapy were
most likely to indicate genetic information about CI risk asso-
ciated with chemotherapy would not have affected their decision to
undergo chemotherapy.

There are limitations to this study. Our sample consisted
primarily of white, reasonably well-educated women. Although
this reflects the population of women most likely to undergo
genetic testing in the oncology setting,17 it precluded determina-
tion of whether findings might vary across ethnicity and/or socio-
economic status. Additionally, although hypothetical scenarios are
a well-established methodology for examining cancer treatment
decision making in general15,30 and decisions regarding uptake and
use of genetic information in particular16,31 there is an obvious
limitation to this approach. The in vivo responses of women con-
fronted with the circumstances described in our hypothetical sce-

narios may differ from those reported in response to the scenarios
used here. Ideally, information regarding how women respond to
genetic information about risk for late effects associated with
cancer treatment should be collected in vivo. Prospective studies
that observe women after cancer diagnosis through treatment
initiation are best suited to increase understanding of the com-
plex interaction of variables involved in determining interest in
and use of information regarding genetic risk for treatment-related
late effects.

In conclusion, this study has methodological and clinical im-
port. Methodologically, by inclusion of an HC group, this study
reveals a limitation of using hypothetical scenarios for examining
uptake and impact of genetic information in treatment decision
making. Differences between the responses of the BC and HC
groups regarding the impact of genetic information on treatment
decisions underscore the importance of including clinically rele-
vant groups in research employing hypothetical scenarios. Conse-
quently, researchers should be cautious about use of hypothetical
scenarios with little personal relevance to study respondents. Clin-
ically, although the importance ascribed to genetic information
regarding CI risk varied as a function of the nature of this informa-
tion, the importance ascribed to genetic information was still high,
even in groups expressing the least interest. Mean information
importance ratings for our two information discordant groups
were approximately 4.2; a rating of 4 indicated that the respondent
felt this information was very important. Rather than suggesting
women do not want to be provided with genetic information that
does not point clearly to a specific course of action, our results
suggest women are less enthusiastic about the importance of this
information. This may be due to the increased uncertainty and
greater decisional conflict associated with decision making when
risk information is discordant.27 If so, decision aids might be
helpful for women confronted with the task of integrating infor-
mation about survival and risk for adverse late effects, particularly
when the latter information adds to uncertainty already present in
the treatment decision making context. 32
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