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RESULTS: 451 subjects completed the
survey. Given the range of levels of each
attribute in the study, the most important
attribute was cost, followed by who else
sees the test results, the genetic-testing
preference, and chance of a false-negative
test result. For the “best” test compared
with no test, where the best test has 0%
chance of a false-negative test result,
results are disclosed to a physician, and
cost is $500, the predicted probability of
choosing the test is 97% (confidence
interval [CI]: 95%-99%). Setting the test
attributes to the mean effect, the overall
monetary value for genetic testing was
$622.
CONCLUSIONS: Cost and the potential for
insurance discrimination based on
genetics are the most important
considerations in testing decisions and are
more important than test accuracy and
reduction of cancer risk.

• The survey instrument also collected standard demographic
information (e.g., age, sex, race, marital status, and education) and
items about the subjects’ experiences with genetic testing and
cancer (e.g., ever had a genetic test, how long since the test, family
history of cancer, and personal history of cancer)
Analyses Performed

• All subjects provided online informed consent
10 out of 100 (10%)

• Final sample used in the analysis was 355 subjects
Survey Instrument
• A Web-enabled survey instrument was developed for the
purpose of this study
• The survey applied a discrete-choice experiment (choiceformat conjoint survey method) which:
– Elicits subject tradeoffs among alternatives with varying levels
of different attributes
– Is the most valid and reliable technique available for
quantifying preferences1-4

• Subjects responded to nine choice questions from among
constructed blood test profiles:

Chance of a
FALSE-NEGATIVE test
result (The test result says
people DO NOT HAVE
the gene when people
actually DO HAVE it)
In addition to you, who else
sees the test results?
Personal cost to you
not covered by insurance

If these were the
only tests available,
what would you choose?

2 out of 10 times
(20%)

• Estimated monetary value (money equivalents) for various tests:

Your primary care
doctor

Your genetics health
professionals

$250

$500

Test A

– Maximum mean value subjects placed on a given genetic blood test
in terms of accuracy and privacy

0 out of 10 times
(0%)

Test B

– The value of test accuracy depended partly on the perceived value
of avoiding a mistake in choosing mitigating actions such as more
frequent colonoscopies

Attribute Label

Level

Chance that you will get colon cancer

10 out of 100 (10%)
25 out of 100 (25%)
50 out of 100 (50%)

0 out of 10 times (0%)
Chance of a FALSE-NEGATIVE test result
(The test result says people DO NOT HAVE 1 out of 10 times (10%)
the gene when people actually DO HAVE it) 2 out of 10 times (20%)

In addition to you, who else sees the test
results

Personal cost to you not covered by
insurance

Your primary care doctor
Your genetics health
professionals
Your life insurance and health
insurance companies
$250
$500
$1,000/$1,500

cost of
Lifetime Cost
of
colonoscopies
Colonoscopies

number
Change in Number
people Out
out of
of People
of
who die
100 Who
Die

Preference Weights (Figure 3)

4 colonoscopies

$2,000

35 to 28

• The parameter estimate with the highest value (primary care doctor
on who else sees the test results) was assigned a preference weight
of 10 and the parameter estimate with the lowest value ($1,500 on
personal cost not covered by insurance) was assigned a preference
weight of 0

6 colonoscopies

$3,000

35 to 26

8 colonoscopies

$4,000

35 to 24

10 colonoscopies

$5,000

35 to 22

12 colonoscopies

$6,000

35 to 20

14 colonoscopies

$7,000

35 to 18

16 colonoscopies

$8,000

35 to 16

18 colonoscopies

$9,000

35 to 14

20 colonoscopies

$10,000

35 to 12

– All other attribute levels were scaled relative to these two levels

• Outcomes that were more preferred had higher preference weights
than outcomes that were less preferred
• Estimated preference weights for chance of a false-negative test
result and personal cost not covered by insurance were consistent
with the natural ordering of the categories
– That is, better clinical outcomes were preferred to worse clinical
outcomes

Kanninen B. Journal of Marketing Research 2002;39:214-27.

7.

Dey A. Orthogonal fractional factorial designs. New York, NY:
Halstead Press; 1985.
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Mean Monetary Value (95% CI)

Chance of a false-negative test result
1 out of 10 times (10%) to 0 out of 10 times (0%)

$248 ($161, $338)

2 out of 10 times (20%) to 0 out of 10 times (0%)

$507 ($379, $640)

2 out of 10 times (20%) to 1 out of 10 times (10%)

$258 ($164, $356)

7
6
5
4

Genetics health professionals to primary care doctor

$111 ($18, $208)

Life insurance and health insurance companies
to primary care doctor

$999 ($815, $1,193)

Life insurance and health insurance companies
to genetics health professionals

$888 ($719, $1,063)
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Genetic testing preference
Test vs. no test

1
4.1

8.0

10.0

5.0

Chance of a
FALSE-NEGATIVE test
result at mean VSI

In addition to you,
who else sees
the test results

Personal cost to you
not covered by
insurance

Genetic testing
preference

$622 ($476, $778)

LIMITATIONS
• Subjects evaluated hypothetical genetic blood tests:

a
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CONTACT INFORMATION

RTI Health Solutions
200 Park Offices Drive
Research Triangle Park, NC 27709

Who else sees the test results

2

• Subjects chose the no-test option in only 13.6% of the choice
questions

35 to 30

6.

Table 2. Mean Maximum Monetary Value Estimates

8

• 33% of subjects chose colectomy over colonoscopies to entirely
eliminate a 35% cancer risk

$1,000

Huber J, Zwerina K. Journal of Marketing Research 1996;33:307-17.

9

• Subjects chose an average of three colonoscopies at a cost per
colonoscopy of $950 and mean risk reduction of 5%

2 colonoscopies

5.

10

Payment-Card Results

number of
Lifetime Number
colonoscopies
Colonoscopies

Bryan S, Buxton M, Sheldon R, Grant A. Health Econ 1998;7:595603.

Figure 4. Importance Weights

RESULTS

Table 1. Attributes and Levels Included in the Survey Instrument

4.

VSI = value of a statistical illness.
a
The vertical bars surrounding each mean preference weight denote the 95% CI about the point estimate.

No test

Figure 2. Example of a Payment-Card Scenario to Reduce Risk of Dying From Colon

Ryan M, McIntosh E, Shackley P. Health Econ 1998;7:373-8.

• The largest monetary value ($999) for a single improvement in an attribute
occurred for allowing primary care doctors to view the test results instead
of insurance companies

Attribute, Improvement

– Calculated as the difference in a specified conjoint-utility test profile
and the conjoint utility of the no-test alternative divided by the
conjoint utility per dollar (absolute value of the cost coefficient)

– Each test profile was described by four attributes described in
Table 1

3.

0

• Estimated relative importance weights
– Distance between preference weights for the best and worst levels
of an attribute can be interpreted as the overall relative importance
of the attribute over the specific ranges presented in the survey

Johnson FR, Ozdemir S, Mansfield C, Hass S, Miller DW, Siegel
CA, et al. Gastroenterology 2007;133:769-779.
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• Subject recruitment occurred through Knowledge Networks
online consumer panel

Chance that you will get
colon cancer

2.

1

Pr
im

– United States resident

• The overall monetary value for testing, calculated by setting the test
attributes to the mean effect, was $622

Gan TJ, Lubarsky DA, Flood EM, Thanh T, Mauskopf J, Mayne T, et
al. Br J Anaesth 2004;92(5):681-8.
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– Aged 50 years or older

1.

2

)

– Determined both the demand for risk reduction, conditional on
genetic information, and the derived demand for the genetic
information itself, conditional on process variable

Monetary Value (Money Equivalents) (Table 2)

es

• Inclusion criteria:

3

4

%

– Included all attributes and levels listed in Table 1

• Primary care professionals along with genetic
health professionals are valued by the public
for their role in the genetic testing process

REFERENCES
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(0

Subjects

• Cost and the potential for insurance
discrimination based on genetics are the most
important considerations in testing decisions
and are more important than test accuracy and
reduction of cancer risk

• The conjoint utility indicated by the absolute scale of the relative
importance weights is arbitrary, and the importance weight for each
attribute is only meaningful when compared with the importance weights
of other attributes
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Blood Test B

– Personal cost not covered by insurance and who sees the test results were
statistically significantly more important than the other two attributes (P < 0.05)
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• Estimated relative preference parameters using randomparameters logit estimation:

• Given the range of levels of each attribute in the study, personal cost not
covered by insurance was the most important attribute, followed by who
else sees the test results, genetic-testing preference, and chance of a falsenegative test result
• While mean relative importance differed among all attributes, these
differences were not always statistically significant

tim

Blood Test A

Genetic testing
preference
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Feature

Personal cost to you
not covered by insurance
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METHODS

Figure 1. Example of a Choice Question

In addition to you,
who else sees
the test results

10

ou

• To systematically elicit preferences for genetic testing to
identify Lynch syndrome and estimate the relative importance
and value of features of genetic testing

– Four survey versions with different combinations of 9 choice questions
(36 choice questions in total), randomly assigned to subjects

– The six combinations were a result of the two levels for risk reduction
(a change of 2 and 3, respectively, per two colonoscopies) and the
three levels for the cost of a colonoscopy ($250, $500, and $1,000)

0

OBJECTIVE
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to

– A statistically efficient experimental design with known statistical
properties5-7

– There were six payment cards that were randomly assigned to
subjects (Figure 2)

ou

– Combinations of attribute levels in each choice question

Chance of a
FALSE -NEGATIVE test
result at mean VSI

tim

• The experimental design included:

Relative Importance Weights (Figure 4)

Figure 3. Preference Weights

2

• Based on evidence of clinical validity and utility, genetic testing
for Lynch syndrome, a hereditary condition that increases the
risk of colon cancer and 10 other cancers, is one of the first
genetic testing applications that is recommended for clinical use

– Subjects were asked to choose the option they would prefer if these
were the only tests available to them versus a no-test option (Figure 1)

• Subjects were asked to indicate how many colonoscopies they
would receive in their lifetimes to re duce their risk for dying from
colon cancer if they had the gene that causes colon cancer

f1
0

– Attributes were developed based on focus group interviews with
high-risk patients, average risk community members, physicians,
and genetic counselors

to

• While public interest in genetics to inform medical care is
high, there is little systematic information on the
considerations that influence decisions about genetic testing

ou

OBJECTIVES: To elicit preferences for
genetic testing and estimate the relative
importance and value of features of
genetic testing for colon cancer.
METHODS: United States residents aged
50 years and older completed a Webenabled, choice-format conjoint survey.
The survey presented subjects with nine
test-choice questions. Each question
required evaluating a pair of hypothetical
blood-test profiles defined by chance of
developing colon cancer, chance of
receiving a false-negative result, person
who receives the genetic-test results, and
personal cost versus a no-test option.
Test-choice questions were based on a
predetermined experimental design with
known statistical properties. The survey
also elicited preferences for colorectalcancer risk reduction conditional on
information that subjects had the Lynch
syndrome gene associated with a high risk
for colon cancer. Subjects were asked to
choose between a given number of
lifetime colonoscopies or a colectomy at
specified costs to reduce the risk of dying
from colorectal cancer. Randomparameters logit was used to estimate
model parameters, predicted testing
probabilities for specific tests, and the
money-equivalent value of genetic
information.

CONCLUSIONS

1

BACKGROUND

Preference Weights

ABSTRACT

Mean Relative Importance

1

The vertical bars surrounding each mean importance estimate denote the 95% CI about the point estimate.

– Intended to simulate clinical decisions but do not have the same clinical,
financial, and emotional consequences of actual decisions
– Differences can arise between stated and actual choices

• Subjects preferred their primary care doctor to see the test results rather
than their genetics health professionals or their life insurance and health
insurance companies
• Subjects preferred the average test shown to no test
• For the “best” test compared with no test, where the best test has 0%
chance of a false-negative test result, results are disclosed to a physician,
and cost is $500, the predicted probability of choosing the test was 97%
(CI: 95%-99%)

• We provided numeric and graphical representations of cancer risks;
however:
– Numeracy skills in the general population are poorly developed
– Subjects may have applied simplifying heuristics in comparing probabilities
that are inconsistent with actual numeric magnitudes
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