Original Paper

Public Health
Genomics

Public Health Genomics 2010;13:116-124
DOI: 10.1159/000226595

Received: August 7, 2008
Accepted after revision: April 16, 2009
Published online: June 29, 2009

What Can Interest Tell Us about Uptake of
Genetic Testing? Intention and Behavior amongst
Smokers Related to Patients with Lung Cancer

S.C.Sanderson? S.C.O’Neill® L.A.Bastian“? G.Bepler® C.M.McBridef

aDepartment of Genetics and Genomic Sciences, Mount Sinai School of Medicine, New York, N.Y., °?Cancer Control
Program, Lombardi Cancer Center, Georgetown University, Washington, D.C., “General Internal Medicine, Duke
University Medical Center, and Center for Health Services Research in Primary Care, Durham, N.C., ¢H. Lee Moffitt
Comprehensive Cancer Center, Tampa, Fla., fSocial and Behavioral Research Branch, National Human Genome

Research Institute, National Institutes of Health, Bethesda, Md., USA

Key Words

Attitudes - Complex diseases - Decision-making -
Evaluation of genetic/genomic tools for public health -
Genetic testing - Interest - Lung cancer - Uptake

Abstract

Background: Much of the research examining psychosocial
aspects of genetic testing has used hypothetical scenarios,
based on the largely untested assumption that hypothetical
genetic testing intentions are good proxies for behavior. We
tested whether hypothetical interest predicts uptake of ge-
netic testing and whether factors that predict interest also
predict uptake. Methods: Participants (n = 116) were smok-
ers and related to patients with lung cancer, who completed
a telephone survey. Interest in genetic testing for lung can-
cer risk was indicated by responding ‘definitely would’ to a
Likert-style question. Internet-delivered genetic testing for
lung cancer risk was then offered. Uptake was indicated by
requesting the test and receiving the result. Results: 63% of
participants said they ‘definitely would’ take the genetic
test; uptake was 38%. Participants who said they ‘definitely
would’ take the test were more likely than others to take the
offered test (45% vs. 26%, p = 0.035). Interest was associated
with attitudes towards genetic testing and motivation to
quit smoking. Uptake was associated with motivation, prior

awareness of genetic testing, and daily Internet use. Conclu-
sion: Hypothetical interest only modestly predicts uptake of
genetic testing. Interest in genetic testing likely reflects gen-
erally positive attitudes that are not good predictors of the
choices individuals subsequently make.

Copyright © 2009 S. Karger AG, Basel

Genetic susceptibility tests for common gene variants
associated with common health conditions such as lung
cancer, heart disease, and diabetes are proliferating com-
mercially (www.23andme.com, www.navigenics.com,
www.decodeme.com) and are predicted to be used clini-
cally in the future [1, 2]. Assessing interest in genetic test-
ing for these conditions using hypothetical testing sce-
narios (or vignettes) is potentially useful because it may
provide information on potential demand for genetic
testing services and characteristics of those who seek
such testing, which can in turn shed light on information
needs of consumers and patients and inform public poli-
cy debate [3].

Given current reluctance in some quarters to conduct
research that offers genetic testing and feedback to indi-
viduals for common gene variants, it is likely that hypo-
thetical interest will continue to be assessed and the hy-
pothetical vignette design to be used as an informative
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methodological tool for the foreseeable future. However,
this rests on the assumption that people’s stated inten-
tions when posed with hypothetical genetic testing sce-
narios are a good proxy for their behavior. In fact, it is well
documented from other areas of behavioral research such
as condom use, screening, diet, and exercise that there is
an intention-behavior gap [4]. However, despite this gap,
intention remains the key cognition, accounting for about
28% of the variance in behavior [4].

Little is known about the association of hypothetical
interest with uptake of genetic testing for common health
conditions. Although the limited evidence available sug-
gests that hypothetical interest generally overestimates
actual uptake of genetic testing [5], few studies have test-
ed associations of hypothetical interest with test uptake
within a single sample to evaluate whether there really is
a gap between what people say they will do and what they
actually do with respect to genetic testing [5]. In a recent
systematic review [5] 25 papers were identified that ex-
amined genetic testing intentions for breast cancer, but
only 1 of these also examined actual uptake of genetic
testing [6]. In that study 55% of participants stated that
they intended to undergo genetic testing, and this was
consistent with their behavior: 52% subsequently gave
blood for genetic testing [6]. Persky and colleagues [7]
identified 38 studies examining interest in genetic testing
of which half focused on interest in genetic testing for
breast/ovarian cancer and the other half examined inter-
est in genetic testing for prostate cancer, colon cancer,
lung cancer, non-specific cancer (i.e., the type of cancer
was not specified to participants), Alzheimer’s disease, or
heart disease. Only one study was identified which as-
sessed interest in genetic testing for lung cancer, finding
an interest level of 60% [8].

Much of the work on psychosocial aspects of genetic
testing has been in the area of monogenic disorders such
as familial cancer syndromes and Huntington’s disease.
In the case of Huntington’s disease hypothetical interest
and test uptake have been highly incongruent, with inter-
est tending to be high at around 70-80% and uptake
tending to be low at 10-20% [9]. This incongruence may
be explained by the catastrophic and debilitating nature
of this monogenic disease. Being faced with the almost
certain reality of learning one is destined for the outcome
may be more appealing in the hypothetical but far more
difficult when faced with the real opportunity to know.
Genetic susceptibility tests for common health condi-
tions with multiple causes and polygenic modes of in-
heritance are becoming available; these tests will be as-
sociated with modest increases in disease risk. Using hy-
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pothetical vignettes in these circumstances may yield
intentions that are more closely aligned with actual be-
havior as the information provided is likely to be less
emotionally charged than predictive genetic testing for
monogenic diseases.

In addition to examining absolute levels of interest
and uptake, there has been considerable research effort
to identify demographic and cognitive characteristics of
people who do and do not take genetic tests. This helps to
identify information needs of different population sub-
groups and provides important information about equity
of access to this new technology and what may be the po-
tential needs of those who seek testing. However, again it
is not clear whether the same factors that predict interest
also predict uptake and how useful it is to identify the
former is unclear.

Both hypothetical interest and actual uptake were as-
sessed in the Family Risk and Lung Cancer Study, a study
in which smokers related to patients with lung cancer
were offered genetic testing [10]. The aim of the present
analyses was to test the assumptions implicit in studies of
hypothetical interest, namely, that hypothetical interest
in genetic testing is a good surrogate for actual uptake of
genetic testing. On this basis, we made the following 2
hypotheses: (1) interest in genetic testing for lung cancer
risk will predict actual uptake of genetic testing for lung
cancer risk and (2) the same factors that predict interest
will predict actual uptake of genetic testing for lung can-
cer risk.

Methods

Recruitment and Procedure

Participants were recruited for this study in tandem with a
larger multi-site smoking cessation trial. Patients with stage ITIB/
IV lung cancer, who were receiving care in the Thoracic Oncol-
ogy Clinic at the H. Lee Moffitt Cancer Center and Research In-
stitute in Tampa, Florida, were identified through their providers.
The patients were approached by a recruiter during their clinic
visit and asked if they would be willing to be contacted for a brief
telephone survey. The 482 patients who agreed signed a consent
form indicating that they were willing to have their personal
health information forwarded to the survey center at Duke Uni-
versity, North Carolina.

Within 1 week, a trained interviewer called the patient to com-
plete the survey. The survey was completed by 391 patients or
their proxies. As part of the survey, patients were asked to give the
names, addresses, and telephone numbers of all the smokers in
their family and asked for permission to contact these ‘relative-
smokers’. The 539 relative-smokers who were identified were sent
aletter informing them about the study and given a toll-free num-
ber to call if they did not want to participate. Those who did not
call the number (n = 530) were called by interviewers from Bat-
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Consented and completed baseline
telephone survey (total n = 296)

Hypothetical
interest

|

Not eligible (n = 180)

Received postal information about
website within 2 weeks (n = 116)

|

Did not log on for Online Session 1
(n=58)

]

Fig. 1. Study design and participant flow-
chart.

Actual
uptake

Logged on to website and received
further info (n = 58)

Declined to take genetic test (n = 3) ]

Agreed to take genetic test and were
sent DNA buccal swab (n = 55)

not return to website for result

] (h=11)

T

Did not return DNA sample or did J

Returned DNA sample and received
online test result 3 weeks later
(n=44)

telle Survey Research Associates. Those who were successfully
contacted (n = 365) were asked to complete a 30-minute telephone
survey. Three hundred and four relative-smokers completed the
interview, of whom 8 refused to participate further, thus leaving
an initial sample size of 296 relative-smokers.

Relative-smokers were eligible to participate in the present
study if they: (1) were a biological first- or second-degree relative
of the patient, (2) were aged 18 to 55 years, (3) had smoked at least
7 cigarettes in the prior week and at least 100 in their lifetime, (4)
had not had cancer themselves, (5) had access to the Internet, (6)
spoke English, and (7) scored less than 14 on the Centers for Epi-
demiological Survey of Depression Scale. These criteria were set
to increase the salience of the test context whilst minimizing psy-
chological risks of the low intensity communication format. As
shown in figure 1, based on these inclusion criteria 180 individu-
als were ineligible for participation in the present study. Partici-
pants who were deemed ineligible completed the telephone survey
but were not invited to proceed any further with the present study.
This did not affect their eligibility for participation in the larger
multi-site smoking cessation trial.

Eligible relative-smokers were asked whether they would be
willing to participate in a study about the beliefs and attitudes of
relatives of patients with lung cancer towards lung cancer risk,
genetics, and genetic testing and how these might influence their
desire to quit smoking. They were informed that participation
would involve reviewing web-based information and that genetic
testing and smoking cessation materials would be offered free of
charge. Multiple members of the family could participate; 116 rel-
ative-smokers from 95 unique families agreed to participate in the
study. Within 2 weeks, relative-smokers who had given their in-
formed consent received a packet of information including a user
ID and password and were invited to log on to session 1 of the
website. A total of 58 relative-smokers logged on to the website.

Relative-smokers who visited the website were guided through
a series of structured steps, including an overview of study proce-
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dures and additional consenting information. As part of this ses-
sion 1, they completed a brief survey and were then guided through
a series of 21 consecutive information pages about the roles of
smoking and genetics in the development of lung cancer. The de-
velopment and structure of the web content was guided by theo-
retical models [11-14], clinical models of genetic services delivery,
and the notion that the relative-smokers may be experiencing a
‘teachable moment’ given their relatives’ diagnosis of lung cancer
[15]. Topics covered included: How does lung cancer develop?
What is harmful about cigarette smoke? How can you lower your
risk of lung cancer? Pros to consider in deciding about genetic test-
ing (strengths of the GSTMI test); Cons to consider in deciding
aboutgenetictesting (weaknesses ofthe GSTM1 test). The strengths
list included: the result gives you information about one of the
ways your body may handle the chemicals in cigarette smoke that
cause lung cancer; the results could motivate you to quit smoking;
the test is simple and painless. The weaknesses listed included: if
you are found to be at higher genetic risk, the news could be dis-
tressing; the result may not motivate you to quit smoking; the re-
sult can only tell you whether your risk is higher or lower than
average, not whether or not you will get lung cancer; the result will
not tell you about your genetic risk for other diseases of smoking.
The information pages also included the information that smokers
who have the GSTM1 enzyme may be at slightly lower risk of get-
ting lung cancer, and that smokers who do not have the GSTM1
enzyme may be at slightly higher risk of getting lung cancer.

Relative-smokers could move backwards and forwards within
the presentation of the information. After reviewing the informa-
tion, the relative-smokers began a survey section and were not
able to move back into the information section. At this point, they
were offered free genetic testing for the GSTMI genotype. They
were given the options to accept, decline, or delay the decision to
take the test. Those who agreed to be tested for GSTM1I were sent
abuccal swab kit, instructions for collecting the sample, a consent
form, and a postage-paid return mailing.
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Buccal samples were processed within 2 weeks of collection by
a Clinical Laboratory Improvement Act-approved lab at Duke
University. The DNA samples were not stored for future use.

After about 3 weeks, participants who had completed the on-
line session 1 were emailed and asked to return to the website for
session 2 and to receive their results or to review smoking cessa-
tion materials. Of the 58 relative-smokers who logged on to ses-
sion 1, 55 agreed to take the test and were sent the buccal swab and
3 declined to take the genetic test. Of the 55 who were sent the
buccal swab, 11 did not return the DNA sample or did not return
to the website for their result whilst 44 returned to the website for
session 2 and received their genetic test result. Participants re-
ceived $50 each for completing measures at sessions 1 and 2. They
received this money regardless of whether or not they took the
genetic test. Procedures were approved by the NHGRI and the
Moffitt and Duke Institutional Review Boards.

Measures

All measures included in the present analyses, apart from ‘ac-
tual uptake of genetic testing’, were assessed in the baseline tele-
phone survey.

Hypothetical Interest in Genetic Testing

Hypothetical interest was assessed with the following item: If
afreeblood test were available that could tell you whether you had
a gene that gave you a higher than average chance of getting lung
cancer, which of the following describes whether you would want
to be tested in the next 6 months?’ Response options were defi-
nitely not/probably not/possibly/probably/definitely would.

Actual Uptake of Genetic Testing

Actual uptake was indicated by the participants returning
their DNA sample and obtaining their Internet-delivered person-
al GSTM1 genetic test result in the online session 2, i.e., these in-
dividuals were classified as having taken the genetic test. Partici-
pants who were sent a DNA buccal swab but did not return it or
who returned their DNA sample but did not return to the website
to receive their test result were categorized as not having taken the
genetic test.

Socio-Demographics

Gender, age, education, and employment were assessed with
standard measures. Frequency of Internet access was assessed
with the item: ‘How often do you access the Internet?” (1 = daily,
2 = weekly, 3 = monthly, 4 = never). Participants who responded
‘never’ were excluded from the study.

Awareness and Cognitions

‘Prior awareness of genetic tests for cancer risk’ was assessed
with a single item: ‘Before today, have you ever heard about ge-
netic tests for cancer risks?’ (1 = yes, 2 = no).

‘Perceived risk of lung cancer’ was assessed with a single item:
‘What do you think your risk of getting lung cancer is if you con-
tinue to smoke at your present level?” (1 = certain not to happen;
7 = certain to happen).

‘Worry about lung cancer’ was assessed with the item: ‘How
worried are you about getting lung cancer in your lifetime?’ (1 =
not at all worried; 5 = very worried).

‘Positive attitudes towards genetic testing’ were measured
with the mean of 3 items (response options: strongly disagree,

Interest and Uptake of Genetic Testing

somewhat disagree, neutral, somewhat agree, strongly agree):
‘You believe that being tested would help you get motivated to
do things like quit smoking’, “You just want to know’, and ‘If you
were at greater risk, you could make changes to lower your risk’.
The items all loaded on to a single factor in factor analysis with
communalities greater than 0.40. The alpha coefficient was
0.70.

‘Negative attitudes towards genetic testing’ were measured
with the mean of 5 items (also with 5 response options from
strongly disagree to strongly agree): “You would be too worried
that you might carry a gene that would increase your chance of
getting lung cancer’, ‘You are afraid you would be too upset if you
had the gene that increased your chance of lung cancer’, ‘If you
found out you had a gene that increased your chance of lung can-
cer you would feel singled out’, ‘You are not sure the test would be
accurate’, and ‘It’s hard to believe that finding out your genetic test
result would have any benefit to you’ (items loaded on to a single
factor with communalities greater than 0.4, alpha coefficient =
0.71).

Smoking Characteristics

‘Motivation to quit smoking’ was assessed with a single item,
asking participants how much they wanted to quit smoking in the
next 6 months on a scale from 1 = not at all to 7 = very much.

‘Nicotine addiction’ was assessed by asking participants how
many cigarettes they smoked in a typical day and how long after
waking they waited to smoke their first cigarette.

Statistical Analyses

Absolute levels of interest and uptake were examined with
simple frequencies. A x? test was used to examine the association
between interest and uptake. Unadjusted ANOVAs and x tests
were conducted to examine the bivariate associations between the
predictor variables (socio-demographics, awareness and cogni-
tions, and smoking characteristics) and the first dependent vari-
able, hypothetical interest. Variables that were found to be sig-
nificantly associated with hypothetical interest in the bivariate
analyses were then entered simultaneously into a binary logistic
regression to determine the independent associations between
each of the variables and interest when adjusted for the other vari-
ables. Multiple smokers from the same family participated which
led to intercorrelated data: we therefore accounted for aggregation
of data by family membership by conducting the multiple logistic
regression in a 2-level generalized linear mixed modeling frame-
work. The models included a random intercept term for families,
with individual respondents at level -1 and nested in families at
level -2. The bivariate and multivariate analyses were then re-
peated with uptake as the dependent outcome variable.

Results

Level of Interest in Genetic Testing for Lung Cancer

Risk

The majority of smokers eligible for being offered ge-
netic testing (n = 116) reported that they would take a
genetic test for lung cancer risk if it were offered to them:
73 (63%) said that they ‘definitely would’ take the test, 22
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(19%) said ‘probably’, and 18 (16%) said ‘possibly’. Only 1
(1%) said ‘probably not’, and only 2 (2%) said ‘definitely
not’.

We have previously reported that eligible smokers
were more likely to be employed, smoked fewer cigarettes,
and expressed fewer negative attitudes towards genetic
testing for lung cancer risk than ineligible smokers [10].
We therefore also compared the level of interest in the full
initial sample (n = 296) with the 116 eligible smokers in
order to see whether interest levels were biased in this se-
lected subgroup. We found that the proportion interested
was similar in the full initial sample and the 116 eligible
smokers (66% of the full sample said they ‘definitely
would” take the test versus 63% in the subgroup). We also
conducted a Mann-Whitney test and found that mean
interest did not differ between eligible and ineligible
smokers (4.41 * 0.90vs.4.33 * 1.11,Z=-0.26, p = 0.80).
All further analyses were conducted only on the sub-
group of eligible smokers.

Relationship between Interest and Uptake

As noted above, 63% of the 116 smokers in the present
analyses said that they ‘definitely would’ take a genetic
test for lung cancer risk if it were offered to them: yet only
38% subsequently took the test. Table 1 shows the pro-
portions of smokers who took the test by their initial in-
terest levels; uptake rates were 33%, 25%, and 45%, re-
spectively, for smokers who responded that they ‘defi-
nitely would not/probably would not’, ‘possibly/probably
would’, or “definitely would’ take the genetic test.

Because of the very small numbers of participants who
responded ‘definitely not’ or ‘probably not’ (n = 3), hypo-
thetical interest was dichotomized into ‘definitely would’
versus other (‘probably’, ‘possibly’, ‘probably not’, and
‘definitely not’ combined) for the subsequent x? tests and
binary logistic regressions (the latter of which addition-
ally requiring a dichotomous rather than a categorical
outcome). Smokers who had said that they ‘definitely
would’ take a genetic test for lung cancer were signifi-
cantly more likely than others to subsequently take the
genetic test (45% vs. 26%, X2 =4.43, p =0.035), indicating
a modest but significant relationship between interest
and uptake.

Among those who had said they ‘definitely would’
take the test, those who had daily Internet access were
significantly more likely to act in accordance with their
intentions and take the test: 54% of those with daily In-
ternet access took the test compared to 24% of those with
less than daily access (x* = 5.45, p = 0.020).
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Table 1. Hypothetical interest in and actual uptake of genetic
testing for lung cancer risk

Uptake Interest, n (%) Total,
n (%)
definitely not/  possibly/ definitely
probably not  probably would
No 2 (66) 30 (75) 40 (55) 72 (62)
Yes 1(33) 10 (25) 33 (45) 44 (38)
Total 3(3) 40 (34) 73 (63) 116 (100)

Characteristics Associated with Interest

In bivariate analyses, smokers who said that they ‘def-
initely would’ take a genetic test for lung cancer risk re-
ported greater perceived risk of lung cancer (p = 0.007),
greater worry about lung cancer (p = 0.02), more positive
attitudes towards genetic testing for lung cancer risk (p <
0.001), less negative attitudes towards genetic testing for
lung cancer risk (p < 0.001), and greater motivation to
quit smoking (p < 0.001) than smokers who did not say
that they would definitely take the test (table 2). When
entered into a binary logistic regression, positive atti-
tudes and motivation to quit smoking remained positive-
ly associated with interest, negative attitudes remained
negatively associated with interest, and perceived risk
and worry were no longer significantly associated with
interest (table 3).

Characteristics Associated with Uptake

In bivariate analyses, smokers who took the genetic
test were more likely to be aged 34-45 years (p = 0.036),
were more likely to have daily access to the Internet (p =
0.013), were more likely to have previously heard of ge-
netic tests for cancer risk (p = 0.039), and were more mo-
tivated to quit smoking (p = 0.027) than smokers who did
not take the genetic test (table 4). All variables except age
(entered as a continuous variable) remained significantly
predictive of uptake when entered into a binary logistic
regression (table 5).

Discussion

We found that people who reported that they would
definitely take a hypothetical genetic test if it were avail-
able to them were significantly more likely to subsequent-
ly take the test when it was offered than those who did not
express definite interest (45% vs. 26%). However, this as-
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Table 2. Associations between personal characteristics and interest in genetic testing for lung cancer risk in bivariate analyses (n = 116)

Variable Interest

Significance

definitely not/probably definitely

not/possibly/probably  would
Socio-demographics
Gender

Male 23 (43%) 31 (57%)

Female 20 (32%) 42 (68%) X'=132,p=025
Age, years

20-33 16 (39%) 25 (61%)

34-45 12 (31%) 27 (69%) X2 =1.06, p=0.59

46-54 15 (42%) 21 (58%)

Education

High school or less 22 (45%) 27 (55%)

Some college 11 (27%) 30 (73%) x?=3.15,p=0.21

College graduate 10 (39%) 16 (62%)

Employment

Unemployed/part-time employed 9 (28%) 23 (72%) 22152 p=022

Full-time employed 34 (41%) 50 (60%) X'= 125 p=U
Frequency of Internet access

Less than daily access 10 (32%) 21 (68%) 2

Daily access ! 33 (39%) 52 (61%) X'=042,p=0.52
Awareness and cognitions
Prior awareness of genetic tests for cancer risk

Not aware 19 (32%) 40 (68%)

Aware 24 (42%) 33 (58%) X'=122,p=027
Perceived risk of lung cancer, mean (SD) 5.00 (1.13) 5.56 (1.03) F=7.49, p=0.007
Worry about lung cancer, mean (SD) 3.33(1.27) 3.86 (1.13) F=5.57, p=0.020
Positive attitudes towards genetic testing, mean (SD) 3.95(0.85) 4.73 (0.45) F=42.42,p<0.001
Negative attitudes towards genetic testing, mean (SD) 2.33(0.83) 1.76 (0.75) F=14.51,p <0.001
Smoking characteristics
Motivation to quit smoking, mean (SD) 5.23 (1.78) 6.38 (1.04) F=19.38, p < 0.001
Number of cigarettes smoked per day, mean (SD) 17.19 (7.62) 16.60 (8.77) F=0.13, p=0.72
Minutes until first cigarette, mean (SD) 36.30 (0.58) 58.21 (90.69) F=2.02, p=0.16

sociation between interest and uptake, although signifi-
cant, was modest. It should be noted that 55% of people
who had said that they definitely would take the test sub-
sequently did not take the test. Thus, reported interest in
testing is not a proxy for uptake. This finding is consis-
tent with previous research from other health fields, such
as screening, which have similarly found an intention-
behavior gap [4].

Interest in genetic testing for lung cancer risk in this
study was generally high, with 63% of the smokers in this
study saying they definitely would take such a test. This
is consistent with the high levels reported in many other
studies of genetic testing for a range of common condi-
tions, including 60% for lung cancer [8], as well as 20-
96% (mean 66%) for breast cancer [5], 74-98% for pros-
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tate cancer [16-22], and 69-80% for heart disease [23,
24].

We found that motivation to quit smoking predicted
both interest in and uptake of genetic testing for lung can-
cer risk. We have previously reported that motivation to
quit smoking was associated with logging on to the study
website in the present sample [10]. The finding that mo-
tivation to quit smoking was the only factor to consis-
tently predict both intention and behavior provides fur-
ther evidence that smokers may opt to take genetic tests
for smoking-related diseases because they hope to use
some aspect of the procedure, information, and/or test
results as a motivational tool to help them quit smoking
[25].
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Table 3. Independent associations between personal characteris-
tics and hypothetical interest in genetic testing for lung cancer

risk in multivariate logistical regression analysis

tivariate logistic regression analysis

Table 5. Independent associations between predictor variables
with actual uptake of genetic testing for lung cancer risk in mul-

Variable Hypothetical interest Variable Actual uptake
exp b (95% CI) p value exp b (95% CI) p value

Perceived risk of lung cancer 1.38 (0.80-2.38) 0.24 Age 1.02 (0.98-1.07) 0.32
Worry about lung cancer 0.72 (0.41-1.28) 0.27 Daily access to the Internet 3.82(1.29-11.36) 0.017
Positive attitudes towards Prior awareness of genetic tests

genetic testing 4.29 (1.77-10.45) 0.001 for cancer risks 2.51 (1.05-6.01) 0.041
Negative attitudes towards Motivation to quit smoking 1.52(1.08-2.15) 0.018

genetic testing 0.51 (0.28-0.92) 0.026
Motivation to quit smoking 1.74 (1.09-2.77) 0.021 Cox and Snell approximation for R? = 0.15, Nagelkerke ap-

Cox and Snell approximation for R? = 0.33, Nagelkerke ap-

proximation for R? = 0.46.

proximation for R? = 0.21.

Table 4. Associations between personal characteristics and uptake of genetic testing for lung cancer risk in bivariate analyses (n = 116)

Variable

Uptake

did not take
genetic test

took genetic test

Significance

Socio-demographics

Gender

Male 35 (65%) 19 (35%)

Female 37 (60%) 25 (40%) X°=032,p=057
Age, years

20-33 30 (73%) 11 (27%)

34-45 18 (46%) 21 (54%) Xz =6.67,p=0.036

46-54 24 (67%) 12 (33%)

Education

High school or less 33 (67%) 16 (33%)

Some college 23 (56%) 18 (44%) x?=1.20,p=0.55

College graduate 15 (62%) 10 (39%)

Employment

Unemployed/part-time employed 21 (66%) 11 (34%) 22024 = 0.63

Full-time employed 51 (61%) 33 (39%) X =0snp =0
Frequency of Internet access

Less than daily access 25 (81%) 6 (19%) - B

Daily access 47 (55%) 38 (45%) X"=6.20,p=0.013
Awareness and cognitions
Prior awareness of genetic tests for cancer risk

Not aware 42 (71%) 17 (29%)

Aware 30 (53%) 27 (47%) X'=424,p=0039
Perceived risk of lung cancer, mean (SD) 5.25(1.16) 5.52(0.98) F=1.70,p=0.20
Worry about lung cancer, mean (SD) 3.51(1.20) 3.91(1.20) F=297,p=0.087
Positive attitudes towards genetic testing, mean (SD) 4.29 (0.73) 4.52 (0.73) F=0.75p=0.39
Negative attitudes towards genetic testing, mean (SD) 1.99 (0.85) 1.94 (0.81) F=0.08,p=0.78
Smoking characteristics
Motivation to quit smoking, mean (SD) 5.72 (1.58) 6.34 (1.18) F=5.04,p=0.027
Number of cigarettes per day, mean (SD) 17.17 (8.99) 16.25 (7.19) F=0.33,p=0.57
Minutes until first cigarette, mean (SD) 48.39 (73.03) 52.86 (92.33) F=0.08,p=0.77
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With the exception of motivation to quit smoking, the
same factors that predicted interest in genetic testing did
not predict actual uptake of genetic testing: attitudes to-
wards genetic testing predicted interest but not uptake,
whilst daily Internet access and prior awareness of ge-
netic tests for cancer risk predicted uptake but not inter-
est. Thus, our second hypothesis was largely not sup-
ported.

Rather than reflecting anticipated uptake [26, 27],
our results suggest that interest in genetic testing for
lung cancer in the abstract reflects generally positive at-
titudes towards and general acceptance of this emerging
technology. Positive attitudes towards genetic testing
for lung cancer risk were strongly associated with hypo-
thetical interest in genetic testing but were not good pre-
dictors of the choices individuals made when offered
such testing.

Generally, the findings suggest that correlates of inter-
est in genetic testing may not provide useful information
regarding the types of people that might ultimately be
expected to take genetic tests. However, amongst people
who had said they ‘definitely would’ take the genetic test
if it were offered, concordance between this intention
and their subsequent behavior was significantly higher
amongst those with daily Internet access. The fact that
the genetic test was actually offered online was a practical
barrier that people could not factor into weighing initial
interest, since there was no mention of the Internet in the
hypothetical vignette. These findings therefore support a
previous proposition that the more specific vignettes can
be made, the more likely they are to accurately approxi-
mate real genetic testing situations [7]. Future studies that
assess interest in genetic testing using vignettes should
include a description of how the genetic test and test re-
sult are delivered, e.g., in person, over the phone, or via
the Internet. Additionally, as previously suggested [7], re-
sponse categories for interest measures which are not di-
chotomous but rather include multiple response options
(e.g., 5-point Likert scales rather than yes/no responses)
allow the distinction of those who respond that they are
‘definitely’ interested rather than only ‘possibly’ or ‘prob-
ably’ interested which, as our results indicate, more ac-
curately identifies individuals who actually take genetic
tests.

One consideration for future research is the amount
and content of information that is optimal to give to par-
ticipants and consumers to support their decision-mak-
ing about, and interpretation of, genetic tests for suscep-
tibility to common conditions. In this study, participants
were given a lot of information to view and read online

Interest and Uptake of Genetic Testing

before deciding whether or not to take the genetic test.
Whilst it is important that people are provided with suf-
ficient information to make informed decisions, it is pos-
sible that this extensive information may have been off-
putting. Further research is needed to rigorously evaluate
and refine genetics information materials given to indi-
viduals participating in genetic testing studies as well as
to the general public.

Additionally, all smokers were offered genetic suscep-

tibility testing at the time of a family member’s diagnosis
of cancer. This was done because it provided a possible
teachable moment, when the salience of smoking risks
might be high, with the expectation that it could further
motivate relatives who smoke to engage more deeply with
the information provided [15]. It is possible, however, that
these circumstances prompted relatives to respond more
favorably in the hypothetical to genetic testing, thus in-
flating the intention-behavior disconnect. Consideration
of context and how it might influence the intention-be-
havior gap in future research will be important.
In conclusion, we have demonstrated an intention-be-
havior gap [4] with regard to uptake of genetic testing and
identified that motivation to quit smoking appears to be
a consistent motivating force for smokers both expressing
interest in, and subsequently actually taking, a genetic
test for a smoking-related disease. In order to prepare for
the rapidly advancing availability of genetic testing, pub-
lic health research is needed that employs a variety of
methodologies, including vignettes and, when appropri-
ate, actual genetic testing and test result feedback. This
report contributes to our understanding of the tradeofts
of the 2 approaches.
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