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Abstract

Objective:

The Coriell Personalized Medicine Collaborative (CPMC) research study is designed to evaluate the
potential contributions of common genetic risk factors to complex disease prevention, screening, and
management. Here we have focused on the impact of personalized risk reports including genetic and
non-genetic risk factors for coronary artery disease (CAD) on heart health behaviors.

Methods:

We analyzed self-reported behavioral outcome data from 683 CPMC participants who received
personalized CAD risk reports including: genetic risk, family history risk, and self-reported non-genetic
risks based on smoking and diabetes status.

Results:

Participants with awareness of increased genetic risk for CAD were significantly more likely to report
increases in heart health behaviors after viewing their personalized risk report (F-value=14.11, p-
value=9.92 x'1077). This result remained significant after controlling for BMI and gender (eta=0.58, p-
value =6.91 x 107).

Conclusion:
Our study indicates that individuals who are aware of their genetic risk for CAD may have higher
motivation to increase heart health behaviors.



Downloaded by [174.55.211.172] at 06:59 10 June 2016

Keywords
Disease prevention, healthy behavior, personalized disease risk

1 Introduction

Coronary artery disease (CAD) is a leading cause of death in the United States and is responsible for
hundreds of thousands of deaths each year [1,2]. CAD decreases quality of life and contributes to co-
morbidities. Additionally, the cost of treating CAD exceeds $100 billion dollars each year [2,3]. There
is currently no cure for CAD; however, there are several ways to reduce the risk of developing heart
disease and improve prognosis once diagnosed [4-8], including regular exercise, healthy dietary
choices, and smoking cessation.

Motivating patients to adopt or increase heart health behaviors is a major public health challenge [8]
that may benefit from a precision medicine approach: identifying individuals that are at increased risk
for developing CAD and/or would most likely benefit from preventive behavior change. CAD is a
complex disease driven by inherited genetic risk factors, co-morbidities; lifestyle factors, such as diets
high in added sugar and saturated fats, smoking, and physical inactivity [1,9-12]; therefore it is difficult
to predict with any certainty who is likely to develop heart disease over time. However, individuals
with increased risk due to genetic factors, co-morbidities or family history may be particularly
motivated to mitigate this risk with heart health behaviors.

Previous work investigating the potential of genetic risk information to motivate preventive behavior
change provides mixed results depending on the types of diseases and range of outcomes that have
been investigated [13,14]. There is, however, some cause for optimism in a subset of cases. For
example, Hartz et al. [15] documented a significant increase (p=0.003) in attempts to stop smoking
after the delivery of genetic risk information for five complex diseases despite a modest sample size
(n=50).

Likewise, Diseati et al. [16] demonstrated a significant increase in sun protective behaviors in the
Coriell Personalized Medicine Collaborative (CPMC) after the delivery of personalized genetic and
family history risk information for melanoma in participants with increased risk awareness. Here, we
extend that work to study the impact of personalized genetic and non-genetic risk estimates for CAD on
participant motivation to increase heart health behavior.

2 Results

The CPMC is an ongoing prospective research study that focuses on the potential clinical utility of
common genetic risk factors in complex disease prevention and management [17-21]. Participants in
the CPMC research study received personalized risk information for CAD. In particular, the CPMC
CAD risk report includes relative risk estimates for genetic risk (based on rs1333049), self-reported
family history risk (based on parental disease status), self-reported diabetes status, and self-reported
smoking status (also see Figure S1 for example personalized risk report, and see experimental section
for more detail on personalized risk factors). Table 1 displays a summary of participant demographics
for the subset of participants that viewed their personalized risk report for CAD and chose to participate
in an optional online outcome survey of self-reported heart health behavior change. In general,
participants tended to be older (mean age of 50), primarily Caucasian (88%), and majority female
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(60%).

We used ANOVA to compare heart health behavior change across risk groups. We defined heart health
behavior change as no or yes, where yes indicated that a participant reported at least one of the
following: an increase in exercise or healthier diet choices, or a decrease in alcohol or smoking
consumption. With respect to behavior change, we did not find significant differences between current
smokers and non-smokers (F-value=2.51, p-value=0.11) or between participants reporting that they
have either type 1 or type 2 diabetes and participants reporting that they do not have diabetes (F-
value=1.31, p-value=0.25); although our sample sizes for the two variables were not well powered for
these comparisons (35/683 and 51/683, respectively; Table 1). We did, however, find a significant
difference in behavior change between participants reporting family history and those that did not (F-
value=15.35, p-value=9.84 x 107), as well as across the three genetic risk categories (F-value=14.11, p-
value=9.92 x 107). These differences across family history and genetic risk category are also visualized
in Figures 1 and 2, respectively. In addition, we visualized the differences across genetic risk categories
for the two most common behaviors, increased exercise and healthy dietary choices after viewing their
personalized risk report, individually (Figures S2 and S3, respectively).

To further explore the relationship between reported risk categories and behavior change, we used
multivariate binomial regression with behavior change as the outcome variable and controlled for
gender and BMI. We used stepAIC to evaluate the predictive power of all of the reported risk factors
(genetic risk, family history risk, smoking risk, and diabetes risk), and retained family history risk and
genetic risk in our model (see Table 2 for descriptive variable summaries). In this model family history
risk is significant (eta=0.37, p-value = 0.03), and genetic risk is highly significant (eta=0.58, p-value =
6.91 x 107), also see Table 3 for model results.

We evaluated three additional predictor variables for potential contributions to behavior change:
whether participants shared their CAD risk report with a healthcare provider, whether participants
reported feeling any anxiety after first viewing their CAD risk report, and participants' self-rated
perceived lifetime risk of developing CAD (see Table 4 for descriptive variable summaries). In this
expanded model, after controlling for gender and BMI, in addition to genetic risk (eta=0.41, p-
value=9.11 x 10™*), whether participants chose to share their CAD risk report with a healthcare provider
or plan to share their CAD risk report with a healthcare provider in the future is significantly associated
with behavior change (eta=0.22, p-value = 0.02), and reported anxiety level is highly significant
(eta=0.33, p-value=8.96 x 10™), also see Table 5 for model results.

Given the highly significant association between anxiety and behavior change, we applied a more
formal mediation model to examine the relationship among anxiety, genetic risk, and behavior change.
As Figure S4 shows, the variation in behavior change that is explained by genetic risk directly
(ADE=0.1155, p-value < 0.01) is larger than the variation explained by anxiety that is generated by
genetic risk (ACME=0.0261, p-value=0.01). Both predictors are significant, and genetic risk remains
significant after taking anxiety into account consistent with a model in which anxiety only partially
explains the impact of genetic risk on behavior change; indeed the proportion of the total effect
(0.1416) that is explained by anxiety is 18%.

In addition, we asked participants that reported healthy behavior change to self-report what motivated
them to change their behavior (Appendix A). The most common answer was “My CPMC genetic
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variant result for coronary artery disease”; indeed 44% of participants that reported making a healthy
behavior change self-reported that it was due to genetic risk. Following genetic risk, family history risk
(31%) and an HCP recommendation (27%) were the next two most common answers. The remaining
answers combined comprised less than 8% of the answers.

3 Discussion

The CPMC is designed to evaluate the clinical utility of genetic information. One component of this
goal is focused on the potential for personalized risk information to support patients in their decision
making and health behavior choices. Here we have analyzed participant responses to personalized risk
information for CAD to ascertain how genetic risk information might enhance motivation to increase
heart healthy behaviors and mitigate risk for cardiovascular disease.

There are several behavioral factors that can increase or decrease the risk of developing cardiovascular
disease in general, and CAD in particular. Healthy dietary choices and exercise have been shown to
reduce the risk of heart disease in previous studies [8,22-24]. Here we found that a greater proportion
of participants reporting an increased risk of CAD due to genetic risk have increased exercise and
healthy dietary choices after viewing their personalized risk report. More generally, we found that
participants reporting an increased risk of CAD due to family history or genetic risk are significantly
more likely to increase at least one heart health behavior, but that the impact of genetic risk was
stronger and more significant (Table 3). We additionally found that anxiety levels partially explain the
significant association between increased genetic risk for CAD and behavior change, but genetic risk
remains significant after taking into account anxiety. Consistent with previous work [16], we found that
very few participants reported high (11/683 or 1.6%) or very high levels (1/683, 0.1%) of anxiety after
viewing their CAD risk report. These results suggest that low or moderate anxiety may be sufficient to
motivate behavior change in conjunction with additional genetic risk.

We have found that sharing personalized genetic information with a healthcare provider is another
significant predictor of positive behavior change (Table 5). This result suggests that the communication
of personalized risk information and subsequent discussion with clinicians should be further
investigated as a preventive behavior motivational model for heart disease. Indeed, previous work has
highlighted the potential for healthcare providers to leverage their patient visits to contribute to
behavior change interventions [25]. More recently, Spring et al. published a science advisory [§8]
highlighting the expanded role that clinicians could play in supporting and encouraging healthy
behavior in line with American Heart Association goals [26].

While our sample size of participants that shared personalized risk results with a healthcare provider
was not statistically powered to formally test, we observed some intriguing descriptive trends. Based on
the CPMC CAD surveys, 113 participants reported that they have already shared their personalized risk
reports with a healthcare provider. Fifty four (48%) of these participants reported that they were
advised by their healthcare providers to make a lifestyle change, and 49 of the 54 (91%) reported that
they made at least one lifestyle change. In particular, 29 out of 39 participants (74%) advised to
exercise more told us they did so, 32 out of 38 participants (84%) advised to eat healthier told us they
did'so, 19 out of 39 participants (49%) advised to lose weight told us they did so, and 1/1 participant
advised to quit smoking told us they did so.

Contrary to our results, a previous study that evaluated the impact of direct to consumer testing did not
find a significant change in diet or exercise after genetic testing [13]. However, the approach taken in
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the personalized risk assessment in Bloss et al. [13] focused on genetic risk only, and provided absolute
risk values for 23 health conditions at the same time, including risk for obesity and heart attack.
Alternatively, the CPMC provides personalized genetic relative risk values for complex disease within
the larger context of family history and other non-genetic risk factors [18,20]. Moreover, in the case of
obesity risk, Bloss et al. [13] found that there was a significant association between genetic risk and
reduction in fat intake after genetic testing (OR = 0.89, p-value=0.004) consistent with the possibility
that some disease conditions may be better suited for personalized risk assessment than others (two
other conditions had significant findings, breast cancer and rheumatoid arthritis).

There are several limitations to the current study that should be considered alongside interpretations of
the results presented here. Participants were not demographically representative of the US population at
large (Table 1). In particular, participants in the current study tended to be older (mean ageof 50),
primarily Caucasian (88%), and majority female (60%). In addition, the largest recruitment cohort
represented is the United States Air Force cohort, all of whom had the means and access to healthcare,
healthy foods, and physical activity on base. Communities that do not have access to these resources
either due to economic or time-based constraints would need access before considering whether
personalized risk information would encourage additional motivation to adopt healthy behavior choices
[27-30].

The results presented here may be subjected to social desirability bias “#°[31] and/or by self-selection
bias due to the voluntary nature of CPMC recruitment [18]. The current study also uses self-reported
data that may be introducing reporting bias. The CPMC CAD personalized risk report calculated
genetic risk using only a single genetic variant that does not capture the entire inherited risk component
of the disease, and non-genetic risk factors are limited to smoking and diabetes. In addition, we had a
very small number of smokers/diabetics in the study and therefore limited ability to assess the impact
of these risk factors. Furthermore, we did not assess risk comprehension, baseline anxiety, or baseline
heart health, and recognize that participants are likely to be over interpreting the importance of their
personalized genetic risk [19]. Online survey completion rate was 37%, and we were not able to
incorporate data from participants-that did not complete the survey. Our study design also does not
permit a case/control comparison of behavior change.

In summary, our study demonstrates the motivational potential of personalized genetic risk information
to increasing heart health behaviors. We anticipate that as genetic and genomic studies continue to
improve our understanding of the inherited component of CAD ®&''3%3 the accuracy of personalized
genetic risk estimates for CAD will also improve. Future work is also needed to evaluate the
sustainability of heart health behavior motivation over longer time periods, and if consistent with the
current study, whether this motivation results in improvements in clinical health measures such as BMI
and lipids, and ultimately in a decrease in CAD. Moreover, we agree with Spring et al.’s [8] emphasis
on providing multilevel (e.g. healthcare access, policy, coverage, education) support for clinicians and
patients to-work together toward heart health behavior change.

4 Materials and Methods
4.1 Study Population

CPMC inclusion criteria consist of an age of at least 18 years, access to a valid email address, written
informed consent, and willingness to provide a saliva sample for DNA analysis. The study was
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reviewed and approved by the Coriell Institute for Medical Research's Institutional Review Board
(IRB) as well as the IRBs of collaborating institutions, including: The Ohio State University, Fox
Chase Cancer Center, and the United States Air Force.

4.2 Study Infrastructure

Once participants agree to join the study, they set up a secure online portal account and complete
several required questionnaires that focus on demographics, lifestyle, medical history, medication
history, family medical history and baseline disease risk perception [18]. When these questionnaires are
complete, DNA from participant saliva samples is extracted and genotyped in Coriell's CLIA-certified
genotyping facility with the Affymetrix 6.0 genotyping array. After the genetic data are validated and
approved by CPMC's medical geneticist, each participant receives periodic emails letting them know
that their personalized risk reports for potentially actionable complex genetic health conditions,
including CAD, are available. Then participants choose which if any personalized risk reports they
would like to view through a secure online web portal.

The CPMC CAD report includes personalized risk for four risk factors: genetic risk, family history
risk, smoking status, and diabetes (see Figure S1 for example report). Genetic relative risk (RR) is
based on the presence or absence of the rs1333049 C risk allele [34,35] (based on the forward strand in
versions 32 and 33 of Affymetrix's 6.0 annotation file) (RR=1.7 for participants carrying two copies of
the C risk allele, RR=1.3 for participants carrying one copy of the C risk allele, and RR=1 for
participants carrying no copies of the C risk allele), self-reported family history [36] (RR=1.2 for
female participants or RR=1.4 for male participants reporting that they have at least one parent that has
been diagnosed with CAD, and RR=1 for participants reporting that they do not have any parents that
have been diagnosed with CAD), self-reported diabetes [10] (RR=2 for participants reporting that they
have been diagnosed with either type 1 or type 2 diabetes and RR=1 for participants reporting that they
do not have diabetes), and self-reported current smoking status [10] (ranging from RR=1.3-2.8 for
current smokers depending on ethnicity and gender and RR=1 for non-smokers). Sample reports can be
found on the CPMC website (https://cpmc.coriell.org/v/Report/Demo/CAD/DemoNat). Participants
that choose to view their personalized CAD risk report can also request telephone-based genetic
counseling at no charge to discuss results [18,19].

4.3 Data Collection

A minimum of three months after participants first view their personalized CAD risk report, they
become eligible to.complete an online survey focused on what they did with the information in their
risk report. The.CAD outcome surveys included in the current analysis were first offered on 4/27/2011.
As 0f 9/30/2014, 4630 CAD personalized risk reports were released, 4160 participants viewed their
CAD personalized risk reports and were eligible for a CAD outcome survey, 784 participants
completed an older, incomplete version of the outcome survey that was not used for analysis in the
current report, and 743 CPMC participants completed the updated CAD outcome survey that was used
for analysis in the current report. Taken together, 37% of participants that were eligible for any CAD
outcome survey completed a CAD outcome survey. We further excluded 22 participants reporting that
they have already been diagnosed with CAD. We also excluded 38 participants that reported they were
motivated to make a preventive behavior change due to risk for a different complex disease, and
retained outcome survey data from 683 participants for all of the data analyses included in the current
study.
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4.4 Data Analysis

We used the glm function in R [37] to implement binomial logistic regression to better understand
which variables contributed to an increase in heart health behaviors. We coded the behavior change
outcome variable as a binary trait of “no” or “yes”; participants were coded as “yes” if they reported at
least one of the following increases in heart health behaviors: an increase in the “the amount I
exercise”, an increase in “my frequency of healthier diet choices”, a decrease in “the amount of alcohol
I drink”, or a decrease in “the number of cigarettes I smoke” (also see Appendix A).

In order to reduce the chance that we were over-parameterizing our regression model [38], we used the
stepAIC function in the R MASS package [37,39] to evaluate the following set of demographic (Table
1) and predictor variables: recruitment cohort, age, gender, BMI, and ethnicity, and retained gender and
BMI in our final model. We also examined each demographic covariate individually, and the results
were not significant (p>0.2) for recruitment cohort, age, or ethnicity, consistent with the model
recommended based on Akaike information criterion (AIC). We also included several predictor
variables for our behavior change outcome variable: whether participants had an increased risk of CAD
due to self-reported family history, whether participants had an increased risk of CAD due to self-
reported smoking status, whether participants had an increased risk of CAD due to self-reported
diabetes status, the number of copies participants report having of the genetic risk variant for CAD,
whether participants did not share, shared, or plan to share their personalized CAD risk report with a
healthcare provider, the self-reported level of anxiety participants reported feeling after viewing their
CPMC risk report (Likert scale: none, low, moderate, high, very high)[16,18], and the self-reported
perceived risk of developing CAD (Likert scale: where 1 is certain not to happen and 5 is certain to
happen)[16,18] (also see Appendix A). Four participants chose not to report an anxiety level, and seven
participants chose not to provide a self-reported perceived risk of developing CAD. The best model
produced by stepAIC (lowest AIC) retained HCP sharing, family history risk, genetic risk, and anxiety
level. In addition, we independently tested the correlation between behavior change and the cumulative
number of reported CAD risk factors (ranging from 0-4 for family history risk, genetic risk, smoking
risk, diabetes risk), and found no significant association.

We additionally used the R mediation package [40] to execute a mediation model involving behavior
change, anxiety and genetic risk. More specifically, behavior change was the outcome variable, genetic
risk was the treatment variable, and anxiety was the mediator. We included gender and BMI as
covariates, and used the sandwich [41] method to estimate p-values with 1000 simulations.
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Table 1. Participant Information.

n 683

male, n (%) 276 (40.41)
female, n (%) 407 (59.59)
age, mean (range) 50.36 (23-95)
Caucasian, n (%) 604 (88.4)
African American, n (%) 17 (2.5)
Asian, n (%) 12 (1.8)
Hispanic, n (%) 23 (3.4)
other ethnicity, n (%) 27 (4.0)
Air Force recruitment cohort, n (%) 283 (41.4)
CPMC community recruitment cohort, n (%) 214 (31.3)
Fox Chase Cancer Center recruitment cohort, n (%) 21 (3.1)
OSU community recruitment cohort, n (%) 103 (15.1)
OSU chronic disease recruitment cohort, n (%) 62 (9.1)
Smokers, n (%) 35(5:1)
Diabetes, n (%) 51(7.5)

BMI, mean (range)

26.68 (18.0-52.6)

Table 2. CAD risk factors

n 683

participants with no FH, n (%) 395 (57.83)
participants with FH, n (%) 288 (42.17)
participants with no GR, n (%) 301 (44.07)
participants with 1 copy GR,n (%) 267 (39.09)
participants with 2 copies GR, n (%) 115 (16.84)

FH = family history, GR = genetic risk variant
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Table 3. Logistic regression modeling results for preventive behavior change and CAD risk.

eta SE  z-value p-value
Intercept -2.81 0.459 -6.13 8.97e-10
gender -0.346 0.161 -2.14 0.0321
BMI 0.0802 0.0161 4.99 6.17e-07
family history 0.336 0.164 2.04 0.0413
genetic risk 0.571 0.114 5.02 5.22e-07

Table 4. HCP sharing, anxiety and perceived risk

n 683

did not share with HCP, n (%) 366 (53.59)
shared with HCP, n (%) 113 (16.54)
plan to share with HCP, n (%) 204 (29.87)
participant anxiety none, n (%) 339 (49.63)
participant anxiety low, n (%) 239(34.99)
participant anxiety moderate, n (%) 89 (13.03)
participant anxiety high, n (%) 11 (1.61)
participant anxiety very high, n (%) 1(0.15)
participants not reporting anxiety, n (%) 4 (0.59)
participant rated risk of CAD is 1, n (%) 33(4.83)
participant rated risk of CAD is 2, n(%) 216 (31.63)
participant rated risk of CAD is 3, n (%) 244 (35.74)
participant rated risk of CAD.is 4, n (%) 153 (22.25)
participant rated risk of CAD is 5,1 (%) 31 (4.54)
participant not reporting rated risk of CAD, n (%) 7(1.02)
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HCP = healthcare provider
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Table 5. Logistic regression modeling results for preventive behavior change, CAD risk, sharing,

anxiety, and self-rated risk.

eta SE  z-value p-value
Intercept -3.66  0.511 -7.17 7.25e-13
gender -0.24  0.166 -1.45 0.148
BMI 0.0729 0.0164 4.44 9.18e-06
share with HCP 0.27 0.0921 2.94 0.00332
genetic risk 0.387  0.121 3.19 0.00143
family history 0262  0.172 1.53 0.126
anxiety 0.344  0.0997 3.45 0.00055
self-rated risk 0.122  0.0778 1.56 0.118

HCP = healthcare provider

Figure 1. Family history risk and behavior change. The y-axis displays the proportion of participants

that did (shown in orange) and did not (shown in blue) increase heart health preventive behaviors (prev
beh) after viewing their personalized CAD risk reports. The x-axis displays results for participants with
(left) and without (right) family history for CAD.
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Figure 2. Genetic risk and behavior change. The y-axis displays the proportion of participants that did
(shown in orange) and did not (shown in blue) increase heart health preventive behaviors (prev beh)
after viewing their personalized CAD risk reports. The x-axis displays results for participants carrying
no (left), one (middle) and two (right) genetic risk variants for CAD.
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Figure S1. Example CAD personalized risk report. The y-axis displays the example personalized

relative risk for each of the four risk factors. Each cylinder displays relative risk as well as the range of

relative risk that is possible for a given risk factor. Genetic risk, family history risk, co-morbidity risk

due to diabetes, and smoking risk are included.
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Figure S2. Genetic risk and exercise. The y-axis displays the proportion of participants that did (shown
in orange) and did not (shown in blue) increase the amount they exercise after viewing their
personalized CAD risk reports. The x-axis displays results for participants carrying no (left), one
(middle) and two (right) genetic risk variants for CAD.
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Figure S3. Genetic risk and dietary choices. The y-axis displays the proportion of participants that did
(shown in orange) and did not (shown in blue) increase healthy dietary choices after viewing their
personalized CAD risk reports. The x-axis displays results for participants carrying no (left), one
(middle) and two (right) genetic risk variants for CAD.
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Figure S4. Mediation model results. The y-axis displays the variation in behavior change explained by
anxiety that is generated by genetic risk, average ACME (top), the variation in behavior change
explained by genetic risk directly, average ADE (middle), and the total effect (bottom). The x-axis
displays the estimates generated by the mediation model within the 95% confidence intervals.
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Appendix A

On a scale of 1 to 5, where 1 is certain NOT to happen and 5 is certain TO happen, what do you think is
your chance of developing coronary artery disease in your lifetime?
1

[V I PN US I )

Do not want to answer

Did your CPMC result show that you have a genetic risk variant for coronary artery disease?
Yes, 1 copy

Yes, 2 copies

No

Do not know

Do not want to answer

Did your CPMC result show that you have an increased risk for coronary artery disease based on your
family history?

Yes

No

Do not know

Do not want to answer

Did your CPMC result show that you have an increased risk for coronary artery disease based on your
smoking status?

Yes

No

Do not know

Do not want to answer

Did your CPMC result show that you have an increased risk for coronary artery disease based on
whether or not you have diabetes?

Yes

No

Do not know

Do not-want to answer

Have you shared your CPMC result for coronary artery disease with a health care provider?
Yes

No

Not yet, but [ am planning to

Do not want to answer
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Please answer the following questions about your lifestyle since viewing your CPMC results for
coronary artery disease.

If you have never in the past engaged in a behavior (e.g. smoking cigarettes) and you do not currently
engage in the behavior, please mark “Did not Change”.

Did you make any lifestyle changes after viewing your CPMC result for coronary artery disease?

Did not Do not want to
Increased |change |Decreased |answer

The amount I exercise

My frequency of healthier diet choices

The amount of alcohol I drink

The number of cigarettes I smoke

What motivated you to change the amount you exercise?

My CPMC genetic variant result for coronary artery disease

My CPMC family history result for coronary artery disease

My CPMC risk due to smoking for coronary artery disease

My CPMC risk due to having diabetes for coronary artery disease
I had symptoms of coronary artery disease

My CPMC results for other conditions

My health care provider's recommendations

Do not want to answer

Other

What motivated you to change how frequently you make healthier diet choices?
My CPMC genetic variant result for coronary artery disease

My CPMC family history result for coronary artery disease

My CPMC risk due to smoking for coronary artery disease

My CPMC risk due to having diabetes for coronary artery disease

I had symptoms of coronary artery disease

My CPMC results for other conditions

My health care providet's recommendations

Do not want to answer

Other

What motivated you to change the amount of alcohol you drink?
My CPMC genetic variant result for coronary artery disease

My CPMC family history result for coronary artery disease

My CPMC risk due to smoking for coronary artery disease

My CPMC risk due to having diabetes for coronary artery disease
I had symptoms of coronary artery disease

My CPMC results for other conditions

My health care provider's recommendations

Do not want to answer

Other
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What motivated you to change the number of cigarettes you smoke?
My CPMC genetic variant result for coronary artery disease

My CPMC family history result for coronary artery disease

My CPMC risk due to smoking for coronary artery disease

My CPMC risk due to having diabetes for coronary artery disease

I had symptoms of coronary artery disease

My CPMC results for other conditions

My health care provider's recommendations

Do not want to answer

Other

Please indicate on the following scale the level of anxiety, if any, you felt immediately after viewing
your CPMC result report for coronary artery disease:

None

Low

Moderate

High

Very High

Do not want to answer
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