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Abstract

Background—Whether knowledge of genetic risk for coronary heart disease (CHD) affects 

health-related outcomes is unknown. We investigated whether incorporating a genetic risk score 

(GRS) in CHD risk estimates lowers low-density lipoprotein cholesterol (LDL-C) levels.

Methods and Results—Participants (n=203, 45–65 years old, at intermediate risk for CHD, 

and not on statins) were randomized to receive their 10-year probability of CHD based either on a 

conventional risk score (CRS) or CRS + GRS (+GRS). Participants in the +GRS group were 

stratified as having high (+H-GRS) or average/low (+L-GRS) GRS. Risk was disclosed by a 

genetic counselor followed by shared decision-making regarding statin therapy with a physician. 

We compared the primary endpoint of LDL-C levels at 6 months and assessed whether any 

differences were due to changes in dietary fat intake, physical activity levels or statin use. 

Participants (mean age 59.4±5 years, 48% men, mean 10-year CHD risk 8.5±4.1%) were allocated 

to receive either CRS (n=100) or +GRS (n=103). At the end of the study period, the +GRS group 

had a lower LDL-C than the CRS group (96.5±32.7 vs. 105.9±33.3 mg/dL; P=0.04). +H-GRS 

participants had lower LDL-C levels (92.3±32.9 mg/dL) than CRS participants (P=0.02) but 

not +L-GRS participants (100.9±32.2 mg/dL; P=0.18). Statins were initiated more often in 

the +GRS group than in the CRS group (39% vs. 22%, P<0.01). No significant differences in 

dietary fat intake and physical activity levels were noted.
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Conclusions—Disclosure of CHD risk estimates that incorporated genetic risk information led 

to lower LDL-C levels than disclosure of CHD risk based on conventional risk factors alone.

Clinical Trial Registration Information—ClinicalTrials.gov. Identifier: NCT01936675.
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As genetic testing becomes widely available, its use for estimating risk of common diseases 

is becoming of increasing scientific and public health interest.1 Genome wide association 

studies (GWAS) have identified multiple loci associated with coronary heart disease 

(CHD).2, 3 The majority of these loci are associated with CHD independent of conventional 

risk factors and could potentially improve the accuracy of CHD risk estimates. Several 

studies have investigated the association of a genetic risk score (GRS) based on multiple 

CHD susceptibility single-nucleotide polymorphisms (SNPs) with incident CHD events.4–10 

Most of the studies reported that a GRS is associated with adverse CHD events.4, 6–10 

Incorporating CHD genetic risk information in clinical practice may refine risk estimates 

and aid in prevention of CHD, concordant with recent calls to promote the practice of 

precision medicine.11

Whether knowledge of genetic risk for CHD influences health-related outcomes remains 

unknown. We conducted a clinical trial to investigate whether disclosing a GRS for CHD 

leads to lowering of low-density lipoprotein cholesterol (LDL-C) levels. The GRS was 

incorporated into the CHD risk estimates in combination with a conventional risk score 

(CRS) yielding a genetically-informed risk score (+GRS).12 We assessed whether disclosure 

of genetic risk for CHD affects LDL-C levels, and whether any differences were due to 

changes in dietary fat intake, physical activity levels or statin initiation. We tested the 

following hypotheses: 1) in patients randomized to receive +GRS, LDL-C levels at the end 

of the study period would be lower than in participants randomized to receive CRS alone; 

2) +GRS participants with a ‘high’ GRS would have lower LDL-C levels than +GRS 

participants with ‘average/low’ GRS and those randomized to receive CRS alone.

A major challenge in implementing genomic medicine is the integration of genomic 

information into the electronic health record (EHR).13 Genotyping was performed in a 

Clinical Laboratory Improvement Amendments (CLIA)-certified laboratory and results were 

placed into the EHR. Additionally, a decision aid was modified to include genetic risk 

information and allow integration of such information into the EHR to facilitate shared 

decision making regarding statin therapy.14, 15

Methods

Study Design

Study participants were drawn from the Mayo Clinic Biobank (n=29,352 at the time of study 

initiation) which recruits patients from the outpatient setting at Mayo.16 We identified 2026 

participants who met the following eligibility criteria: age 45–65 years, non-Hispanic White 
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ethnicity, no history of atherosclerotic cardiovascular disease, not on statins, at intermediate 

risk for CHD (10 year CHD risk 5–20%), and residents of Olmsted County Minnesota. To 

maximize the information yield from the study, we performed an initial screening 

genotyping of 28 CHD susceptibility SNPs (Supplemental Table 1) that are not associated 

with blood pressure or lipid levels,3 in a random sample of 1000 participants who met 

eligibility criteria16 (Figure 1).

A GRS for each individual was calculated as previously described, taking into account the 

average genetic risk in the population.17 In brief, we assumed an additive genetic model in 

which the genotypes are coded ‘0’ for non-risk allele homozygotes, ‘1’ for heterozygotes, 

and ‘2’ for risk-allele homozygotes. A weighted GRS was calculated by multiplying the 

logarithm of the odds ratio for a particular SNP by 0, 1, or 2 according to the number of risk 

alleles carried by each person. We used a GRS of ≥1.1, i.e., a 10% or greater increase in risk 

for CHD than would be predicted by a CRS, to classify individuals as having ‘high’ GRS. 

Those with a GRS of <1.1 were classified as having ‘average/low’ GRS.

Characteristics of the individuals who comprised the recruitment pool for the study are 

summarized in Supplemental Table 2. The initial screening genotyping allowed us to 

perform a targeted enrollment of equal numbers of high GRS and average/low GRS 

individuals. We were able to enroll 216 of a target of 220 participants for the study. A study 

coordinator invited these patients by phone to participate in the study and subsequently 

confirmed eligibility and obtained written informed consent. Individuals who agreed to 

participate underwent a blood draw for genotyping of 28 CHD susceptibility SNPs in a 

CLIA-certified laboratory using the TaqMan® procedure (Roche Molecular Diagnostics, 

Branchburg, NJ). A GRS was calculated17 and the CRS was then multiplied by the GRS to 

generate a genotype-informed probability of adverse CHD events over the next 10 years 

(+GRS). The 10-year probability of CHD was calculated at the first study visit as previously 

described.12 Additional information about the screening genotyping and GRS calculation 

can be found in the online-only Data Supplement.

Risk factors for CHD including family history were assessed at the first study visit. 

Participants returned 6–10 weeks later (Visit 2) once CLIA genotyping and calculation of a 

GRS was completed (n=207). At this visit, patients were randomized (1:1) to receive a 

conventional risk score (CRS, n=103) vs. a combined conventional and genetic risk score 

(+GRS, n=104). Study participants then underwent a 30-min CHD risk counseling session, 

followed by a visit with a physician for shared decision making regarding statin use. Three 

months following the disclosure of CHD risk, participants returned (Visit 3) for 

measurement of fasting lipid levels and assessment of dietary fat intake and physical activity 

levels. The final study visit (Visit 4) occurred three months after Visit 3. Apart from 

incorporating the GRS into the CRS in one arm of the study (+GRS), randomized patients 

received identical exposure to education about CHD risk reduction and preventive measures. 

The study was approved by the Mayo Clinic institutional review board and was registered at 

ClinicalTrials.gov (NCT01936675). Study methods and protocol have been previously 

described.18
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Outcome Measures

The primary outcome was change in LDL-C level 6 months after disclosure of CHD risk 

(for ease of interpretation we present comparison of the actual LDL-C levels at the 6 month 

time point, the inferences being the same). Behaviors related to cardiovascular health 

including dietary fat intake and physical activity levels were assessed at baseline and 

subsequent study visits. Differences in the study arms as a result of disclosing CHD risk 

were assessed at 6 months after disclosure. To assess whether disclosure of genetic risk led 

to an increase in anxiety, anxiety levels were assessed at baseline and subsequent study 

visits.

Sample Size and Power

In general, studies have shown a 5–15% decrease in LDL-C with diet and lifestyle changes 

and a ~30% decrease in LDL-C with statin therapy.19, 20 Assuming the standard deviation of 

LDL-C change in the entire group to be 25 mg/dL, we had sufficient power to detect an 

LDL-C change of 15 mg/dL and to test the hypotheses that: 1) patients randomized to 

receive +GRS would have lower LDL-C levels than patients randomized to CRS; and 

2) +GRS participants with a high GRS (≥1.1) would have lower LDL-C levels than +GRS 

participants with average/low GRS (<1.1) and those randomized to receive CRS alone.

Randomization

The second study visit was scheduled 6–10 weeks after the initial visit to allow for 

completion of genotyping and calculation of GRS. Patients were randomized (1:1) by means 

of a computer-generated random sequence stratifying for age, sex, and family history for 

CHD.21 The +GRS arm received genetically informed 10-year CHD risk and the CRS arm 

received conventional risk factor information alone.

Disclosure of CHD Risk

The CHD risk estimate was disclosed by the genetic counselor during a 30-min semi-

scripted session. Patients randomized to +GRS were shown a pictograph that incorporated 

the revised 10-year CHD risk based on the genotypes of the 28 CHD susceptibility SNPs. 

The control group was shown a pictograph based on the CRS. The pictograph depicted 100 

people “like the participant” and indicated how many in the next 10 years could be expected 

to experience an adverse CHD event and how many would not. The genetic counselor 

helped participants interpret and understand their results, highlighting the probabilistic 

nature of the genetic testing and that lifestyle factors such as diet, exercise, and smoking are 

major risk factors for developing CHD. The counselor encouraged participants to sign an 

action plan for behavioral change that included increased physical activity and reduced 

dietary fat intake and smoking cessation if the participant was a smoker. Participants were 

provided with a Frequently Asked Questions sheet that reiterated the key points conveyed by 

the genetic counselor at the visit. Fidelity of the scripts was assessed by analysis of video-

recorded encounters. Having one genetic counselor (T.M.K) disclose CHD risk estimates to 

all study participants helped ensure that risk was disclosed similarly to all study participants 

(in their respective randomization groups).
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Shared Decision Making Regarding Statin Therapy

Following the visit with the genetic counselor, each patient saw a physician in the Mayo 

Cardiovascular Health Clinic. During the patient-physician encounter the focus was on 

shared decision making regarding the need for statin therapy. The physicians (n=6) 

underwent a training session in the use of a Statin Choice decision aid14 modified to include 

the GRS (migenesstudy.mayoclinic.org) to disclose CHD risk and help patients understand 

the benefits and downsides of taking a statin medication to reduce CHD risk (Supplemental 

Figures 1–4). The participant and clinician navigated through pictograms that display the 10-

year probability of CHD as well as the potential benefit of using statin medications. 

Consistency of the disclosure process was assured by following a checklist maintained by 

the study coordinator for both study arms and by review of videotaped encounters. A risk 

report describing conventional vs. genetics-informed CHD risk was deposited in the 

electronic health record according to the participant’s randomization group. New statin 

prescriptions were recorded by review of the EHRs. The online-only Data Supplement 

includes further details regarding the genomic decision aid, integration into the EHR, and 

the disclosure process of CHD risk estimates.

Dietary Fat Intake, Physical Activity and Anxiety Levels

We used validated surveys to assess whether disclosure of CHD risk led to changes in 

dietary fat intake, physical activity and anxiety levels. The percentage energy from fat (PFat) 

screener22 was adapted to estimate changes in fat consumption and the telephonic 

assessment of physical activity (TAPA) questionnaire23 was adapted to assess changes in 

physical activity. Anxiety level was measured at baseline and follow up using the validated 

State and Trait Anxiety Inventory for adults (STAI).24 Further details are provided in the 

online-only Data Supplement (Methods – survey instruments).

Follow-up

Three and six months after disclosure of CHD risk, participants returned to undergo 

assessment of fasting plasma lipid levels and fill out study questionnaires. Recruitment 

started in October 2013 and ended in May 2014. Acquisition of Visit 4 data was completed 

in December 2014.

Statistical Methods

All study data were analyzed using R software (version 3.1.2). Data analysts were blinded to 

allocation. Descriptive data were provided for all measures, using frequencies (%) for 

categorical variables and mean (±SD) for continuous variables. Simple group comparisons 

were made using either the Chi-Square or Fisher’s exact test as appropriate for binary 

variables and t-tests for continuous outcomes such as LDL-C levels.

We analyzed the primary outcome – LDL-C levels at 6 months after CHD risk disclosure – 

in the randomized treatment groups, CRS and +GRS. We conducted pre-specified secondary 

analyses comparing 3 groups: CRS, +H-GRS, and +L-GRS. Since overall hypothesis testing 

was based on the original 2 randomized groups, these secondary between-group analyses 

were each conducted at the nominal 0.05 level of significance without correction for 

multiple comparisons. We also compared change in LDL-C levels from baseline in the study 
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groups. Finally, since LDL-C levels were measured at 3 and 6 months, we assessed the 

between group difference in the slope of LDL-C after randomization, in a mixed effects 

model with uncorrelated random effects for sample intercepts and the effect of time.

We included dietary fat intake, physical activity as well as statin use in models of the 

primary LDL-C endpoint to determine their influence on LDL-C levels. We also assessed 

whether incorporation of a GRS into conventional risk estimates led to an increase in 

anxiety levels. Family history of CHD was also analyzed as a predictor of LDL-C levels at 

follow up and the secondary endpoints, independent of randomized group status.

Results

The study flow from initial screening of Mayo BioBank participants through recruitment 

and the final study cohort is summarized in Figure 1. Characteristics of the participants 

randomized (n=203) are summarized in Table 1. No significant differences were present 

between the study groups for any of the characteristics listed. Baseline characteristics of +H-

GRS and +L-GRS participants are provided in Supplemental Table 3.

At the end of the study period, the LDL-C in the +GRS group was 9.4 mg/dL lower than the 

CRS group (96.5±32.7 vs. 105.9±33.3 mg/dL; P=0.04). +H-GRS participants had a 13.6 

mg/dL lower LDL-C level (92.3±32.9 mg/dL) than CRS participants (P=0.02) and a 8.6 

mg/dL lower LDL-C than +L-GRS participants (100.9±32.2 mg/dL; P=0.18) (Table 2 and 

Figure 2). When the values at 6 months after CHD disclosure were compared to baseline 

values, the mean LDL-C change was −13.6±31.3 mg/dL in the CRS group vs. −23.3±33.6 

mg/dL in the +GRS group (P=0.03). The overall downward longitudinal trend in LDL-C 

was significantly greater in +GRS participants than in CRS participants (P=0.04). The 

downward trend in LDL-C in +H-GRS participants was significantly greater than in CRS 

participants (P=0.007) and tended to be greater than in the +L-GRS participants (P=0.07). 

The estimated slopes (±SE) representative of LDL-C change per 30 days were −1.8±0.4 

mg/dL and −3.0±0.4 mg/dL in the CRS and +GRS groups, respectively (Figure 2). 

Supplemental Table 4 summarizes results of expanded LDL-C comparisons between the 

study groups.

No significant differences in dietary fat intake, physical activity levels and anxiety levels six 

months after CHD risk disclosure were observed between CRS and +GRS participants 

(Figure 3 and Supplemental Tables 5 and 6). Statin use at the final visit was significantly 

higher in the +GRS group than in the CRS group (39.2% vs. 21.9%; P<0.01) (Table 2). A 

higher proportion of +H-GRS participants (49.1%) were on statins than CRS (21.9%, 

P<0.01) and +L-GRS (28.6%, P=0.03) participants. After adjustment for statin initiation, 

group randomization was not significantly associated with the end of study LDL-C levels 

(P=0.74).

Family history of CHD was considered as a potential predictor variable of LDL-C levels. 

The mean GRS tended to be higher in patients with a family history of CHD than those 

without such history (1.19 vs.1.10, P=0.09). Family history was not associated with the 6-

month LDL-C by itself (P=0.48) nor in combination with group randomization (P=0.40). 
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However, family history was a borderline significant predictor of statin use at 6 months, 

independent of allocation to +GRS or CRS. (OR: 1.92, 95% CI=0.97,3.79; P= 0.06). An 

interaction term between family history and group allocation was not significant (P=0.40).

Discussion

Our goal in this study was to investigate whether disclosure of genetic risk of CHD 

influences LDL-C levels, lifestyle behavior as well as shared decision making regarding 

statin therapy. We included individuals at intermediate risk for CHD as decisions regarding 

statin initiation are often complex and motivating patients to change diet and lifestyle can be 

challenging. Disclosing CHD risk estimates that included genetic risk information in 

addition to conventional risk factors led to lower LDL-C levels six months after disclosure 

of risk. +H-GRS participants had significantly lower LDL-C levels than CRS participants 

and tended to have lower LDL-C levels than +L-GRS. The differences in LDL-C levels were 

due to higher proportion of participants in the +GRS arm being started on a statin 

medication. Disclosure of a GRS for CHD did not lead to significant differences in dietary 

fat intake, physical activity or anxiety levels, at the end of the study.

The lower LDL-C level in patients allocated to receive +GRS was due to a higher proportion 

starting statin therapy after shared decision making with a physician. Recent guidelines15 

emphasize the need for shared decision making when considering statin medications for 

lowering CHD risk. We modified an existing decision aid14 to incorporate genetic risk 

information and facilitate shared decision making in the setting of disclosure of CHD 

genetic risk. Such visual depictions help patients as well as physicians to better comprehend 

statistical probabilities related to risk of disease.25 Armed with appropriate resources and a 

genomic decision aid embedded in the EHR, study participants and non-geneticist 

physicians were able to use genetic risk information in the shared-decision making process.

Participants in the +GRS group were more likely to receive statins than the CRS group. 

Increased statin prescription in the +H-GRS group was likely due to the increase in overall 

estimated CHD risk by at least 10% after including the GRS. Although in the +L-GRS 

subset the estimated CHD risk was lower, statin initiation was not significantly different 

than in the CRS group. One possibility is that clinicians may not be comfortable in 

downgrading risk estimated based on conventional risk factors. However, the shared medical 

decision process that was utilized in the trial ensured that the decision to start statins was 

made taking both physician and participant preferences into account.

We previously reported that +GRS participants in this trial had higher perceived personal 

control and genetic counseling satisfaction than those who received conventional risk factor 

information.26 However, disclosure of CHD genetic risk did not lead to changes in dietary 

fat intake and physical activity levels. McBride et al.27 demonstrated that disclosure of 

genetic risk for cancer predisposition did not affect smoking cessation rates. Similarly, in 

volunteers who underwent direct-to-consumer genome-wide testing for various medical 

conditions, there were no significant changes in participants’ dietary or physical activity 

behaviors.28 Our results highlight that prompting patients to adopt and sustain lifestyle 

changes remains challenging despite the provision of personalized disease risk estimates.
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There is concern that disclosure of genetic risk for a disease may increase anxiety levels in 

patients with high genetic risk and induce a sense of invulnerability in those at low genetic 

risk. We found that disclosure of CHD genetic risk was not associated with greater anxiety 

levels consistent with prior studies of disclosing genetic risk of common disorders.29, 30 

Also, we did not observe increased dietary fat intake or decreased physical activity levels in 

those at low genetic risk compared to the other study groups (Supplemental Tables 5 and 6).

To minimize potential confounding due to presence of family history of CHD, we 

randomized patients to study arms based on such history. The GRS tended to be higher in 

patients with family history but this difference was not statistically significant suggesting 

family history and GRS may provide additive information about CHD risk. Family history 

was not associated with post randomization LDL-C levels although it tended to be 

associated with greater statin use at the end of the study period.

Our study has implications for prevention of CHD which often manifests as sudden death or 

myocardial infarction. Several circulating biomarkers have been proposed for improving risk 

stratification for adverse CHD events but most are associated to a varying degree with 

known risk factors.31 Although the genetic susceptibility variants measured in this study 

have modest effects, these were not associated with established factors (GRS and CRS were 

not correlated in our study) and therefore provide an orthogonal means of risk assessment. 

As genome sequencing becomes more common, it will be possible to estimate a GRS for 

common diseases such as CHD and further refine risk estimates and inform targeted therapy. 

However, large clinical trials will be needed to investigate the effects of such an approach 

on reducing adverse CHD outcomes and on health care costs and utilization.

Our study demonstrates that genetic risk information for a common disease can be 

incorporated into the EHR to enable shared decision making regarding drug therapy. Blood 

draws and genotyping were done in a CLIA-environment and results were placed in the 

EHR. Several limitations deserve mention. We did not prospectively validate the GRS; 

however in a recent study,8 a GRS based on 27 genetic variants was independently 

associated with adverse cardiovascular outcomes and response to statin therapy.8 CHD risk 

scores are not static and newly discovered variants may need to be included.32 The study 

sample size was relatively small and the intervention was not blinded. We were not able to 

use the risk calculator and categories recommended in the latest ACC/AHA guidelines 

which appeared after the study began. Of note, the majority (82%) of participants were 

appropriately initiated on statins based on these guidelines i.e., they had a 10-year risk of 

≥7.5% (Supplemental Table 7). The short term and modest reduction in LDL-C levels 

observed in this study may not ultimately translate to improved outcomes and large clinical 

trials will be needed to prove clinical utility of a GRS for CHD. Additional studies are 

needed to study the effects of disclosure of genetic risk for CHD in various ethnic groups 

and in the ‘real world’ setting of primary care.

Conclusions

We demonstrate that genetic risk information for a common disease can be effectively 

incorporated into the EHR and used at the point of care to guide therapy. Individuals who 
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received a GRS in addition to a conventional risk estimate for CHD had lower LDL-C levels 

6 months after disclosure than participants who received a conventional risk score alone. 

Shared decision making after CHD risk disclosure led to a greater proportion of patients 

who received CHD genetic risk being initiated on a statin medication. Disclosure of a GRS 

did not lead to significant changes in dietary fat intake, physical activity levels, or anxiety. 

The lowering of LDL-C was greatest in individuals with a high GRS for CHD compared to 

participants who did not receive GRS.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Clinical Perspectives

Genome wide association studies have identified multiple genetic susceptibility loci for 

coronary heart disease (CHD) and several studies have reported that a genetic risk score 

(GRS) based on such loci is associated with adverse CHD events. However no 

prospective studies have investigated whether knowledge of genetic risk for CHD 

influences health-related outcomes. We conducted a randomized clinical trial to assess 

the effect of disclosure of a GRS for CHD on low-density lipoprotein cholesterol (LDL-

C) levels. Risk disclosure (by a genetic counselor) and shared decision making regarding 

statin therapy (with a physician) were facilitated by a decision aid that was integrated in 

the electronic health record and modified to include genetic risk information. Disclosure 

of a CHD risk estimate that included GRS in addition to conventional risk factors led to 

lower LDL-C levels six months after disclosure of risk, compared to disclosure of a 

conventional risk estimate alone. The differences in LDL-C levels were due to higher 

proportion of participants in the GRS arm being started on a statin medication. Disclosure 

of a GRS did not lead to significant differences in dietary fat intake, physical activity or 

anxiety levels. Our study demonstrates that genetic risk information for CHD can be used 

at the point of care to enable shared decision making regarding statin therapy with 

subsequent change in LDL-C levels. The reduction in LDL-C levels observed in this 

study was modest and large clinical trials will be needed to prove the clinical utility of a 

GRS for CHD.
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Figure 1. 
Flow diagram of the MI-GENES Clinical Trial. Of the 2026 individuals from the Mayo 

Biobank who met the eligibility criteria, a random subset of 1000 was genotyped. 

Genotyping results passed quality control measures in 968 individuals. Recruitment was 

based on screening genotyping results in order to achieve the targeted enrollment goals of 

~110 individuals with high GRS (≥1.1) and ~110 with average/low GRS (<1.1) with the 

expectation that approximately 10–20 study participants may withdraw from the study or be 

lost to follow-up. Participants who withdrew from the study stated that they could not fit the 

study visits into their schedule. (ASCVD: atherosclerotic cardiovascular disease; CHD: 

coronary heart disease; GRS: genetic risk score).
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Figure 2. 
Change in LDL-C levels from baseline over the follow up period overall and in categories of 

GRS. LDL-C levels at 6 months post-disclosure were lower in +GRS participants than CRS 

participants. The overall downward longitudinal trend in LDL-C was significantly greater 

in +GRS participants than CRS participants. LDL-C levels at 6 months post-disclosure were 

lower in +H-GRS participants than CRS participants. The downward trend in LDL-C was 

significantly greater in +H-GRS participants than CRS participants. There was a trend 

towards a greater reduction in LDL-C levels in +H-GRS vs. +L-GRS. *denotes six month 

statistical significance at 0.05 level.
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Figure 3. 
Dietary fat intake, physical activity and anxiety levels in the study groups. There was no 

difference between CRS and +GRS group in either dietary fat intake, physical activity, or 

anxiety levels 6 months post-disclosure. Dietary fat intake scores ranged between 0 (no fat 

intake) to 110 indicative of very high dietary fat intake. Physical activity scores ranged 

between 7 (active) and 1 (sedentary). Anxiety scores ranged between 20 (least anxious) up 

to 80 (highly anxious).
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Table 1

Participant characteristics (n=203).

CRS
n=100

+GRS
n=103

Age, years 59.4±5.3 59.4±4.9

Male sex, n (%) 49 (49.0%) 48 (46.6%)

Ever smoker, n (%) 41 (41.0%) 32 (31.1%)

Family history of CHD, n (%) 30 (30.0%) 25 (24.3%)

Body mass index, kg/m2 30.5±7.0 30.2±6.1

Systolic blood pressure, mmHg 130.1±14.2 131.9±17.6

Total cholesterol, mg/dL 200.8±30.2 203.3±27.6

LDL-C, mg/dL 118.8±23.9 119.8±26.4

HDL-C, mg/dL 55.0±15.6 56.4±16.8

Triglycerides, mg/dL 134.1±70.2 132.7±78.8

College education or higher, n (%) 67 (67.0%) 58 (56.3%)

GRS 1.11±0.31 1.14±0.29

CRS, 10 year predictability of CHD (%) 8.48±3.76 8.56±4.47

* Dietary fat intake score 34±2.6 33.6±2.4

† Physical activity score 4.68±1.43 4.87±1.57

‡ Anxiety trait score 31.1±7.8 30.9±7.6

Anxiety state score 27.9±7.5 28.8±9

Continuous traits are presented as mean ± standard deviation and categorical variables as percentage.

*
Dietary fat intake score is based on the percentage energy from fat (PFat) screener22;

†
physical activity score based on assessment of physical activity (TAPA) questionnaire23;

‡
anxiety scores based on the State and Trait Anxiety Inventory for adults (STAI).24 CRS: conventional risk score; GRS: genetic risk score; +GRS: 

combined conventional and genetic risk score; LDL-C: low-density lipoprotein cholesterol; HDL-C: high-density lipoprotein cholesterol. To 
convert total, LDL and HDL-cholesterol to mmol/L, multiply by 0.0259; triglycerides to mmol/L, by 0.0113.
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Table 2

Baseline and follow up LDL-C levels and statin use.

Group Baseline 3 months after CHD risk disclosure 6 months after CHD risk disclosure

LDL-C (mg/dL)

CRS 118.79 (23.94) 100.75 (32.69) 105.86 (33.31)

+GRS 119.77 (26.39) 93.52 (31.10) 96.48 (32.71)A

+L-GRS 119.54 (25.75) 98.68 (28.65) 100.92 (32.24)

+H-GRS 119.98 (27.23) 88.66 (32.78) 92.28 (32.90)B

Statin Use

CRS 0 (0%) 23 (23.7%) 21 (21.9%)

+GRS 0 (0%) 41 (40.2%) 40 (39.2%)A

+L-GRS 0 (0%) 14 (28.6%) 14 (28.6%)

+H-GRS 0 (0%) 27 (50.9%) 26 (49.1%)B,C

CHD: coronary heart disease; CRS: conventional risk score; +GRS: combined conventional and genetic risk score; +H-GRS: participants 

randomized to +GRS with a GRS ≥1.1; +L-GRS: participants randomized to +GRS with a GRS <1.1; LDL-C: low-density lipoprotein cholesterol. 
LDL-C levels are presented as mean (SD). To convert LDL-C to mmol/L, multiply by 0.0259.

A+GRS≠CRS at P<0.05;

B+H-GRS≠CRS at P<0.05;

C+H-GRS≠+L-GRS at P<0.05
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