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Abstract

BACKGROUND—Young adults may have high long-term atherosclerotic cardiovascular disease 

(ASCVD) risk despite low short-term risk.

OBJECTIVES—In this study, we sought to compare the performance of short-term and long-

term ASCVD risk prediction tools in young adults and evaluate ASCVD incidence associated with 

predicted short-term and long-term risk.

METHODS—We included adults aged 18 to 39 years, from 2008 to 2009 in a U.S. integrated 

health care system, and followed them through 2019. We calculated 10-year and 30-year ASCVD 

predicted risk and assessed ASCVD incidence.

RESULTS—Among 414,260 young adults, 813 had an incident ASCVD event during a median 

of 4 years (maximum 11 years). Compared with 10-year predicted risk, 30-year predicted risk 

improved reclassification (net reclassification index: 16%) despite having similar discrimination 

(Harrell’s C: 0.749 vs 0.726). Overall, 1.0% and 2.2% of young adults were categorized as having 

elevated 10-year (≥7.5%) and elevated 30-year (≥20%) predicted risk, respectively, and 1.6% as 

having low 10-year (<7.5%) but elevated 30-year predicted risk. The ASCVD incidence rate per 
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1,000 person-years was 2.60 (95% CI: 1.92–3.52) for those with elevated 10-year predicted risk, 

1.87 (95% CI: 1.42–2.46) for those with low 10-year but elevated 30-year predicted risk, and 

0.32 (95% CI: 0.30–0.35) for those with low 10-year and 30-year predicted risk. The age- and 

sex-adjusted incidence rate ratio was 3.04 (95% CI: 2.25–4.10) comparing those with low 10-year 

but elevated 30-year predicted risk and those with low 10-year and 30-year predicted risk.

CONCLUSIONS—Long-term ASCVD risk prediction tools further discriminate a subgroup of 

young adults with elevated observed risk despite low estimated short-term risk.
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To guide lipid-lowering treatment decisions, the 2018 American Heart Association 

(AHA)/American College of Cardiology (ACC) cholesterol guideline recommends using 

pooled cohort equations (PCEs) to estimate 10-year atherosclerotic cardiovascular disease 

(ASCVD) risk.1 However, the PCEs are not directly applicable to young adults because 

they were developed in and recommended only for adults 40 to 75 years of age.2 The 2018 

AHA/ACC cholesterol guideline recommends the estimation of lifetime or 30-year ASCVD 

risk for adults younger than 40 years of age.1

A few studies have reported that some adults may have a low 10-year but a high lifetime 

predicted ASCVD risk.3–5 Because age is the strongest contributor to 10-year predicted 

risk,6 young adults generally have a low 10-year ASCVD predicted risk even if their risk 

factor profile indicates high lifetime risk.7 Individuals with a low 10-year but a high lifetime 

predicted ASCVD risk have a higher incidence of subclinical ASCVD compared with those 

with both low 10-year and lifetime predicted risk,3 suggesting this subgroup as one that 

would benefit from preventive measures.

Existing lifetime or 30-year ASCVD risk tools were derived from a single cohort of non-

Hispanic Whites aged 20 to 59 years.8,9 It is unclear how well these long-term ASCVD 

risk prediction tools, along with the PCE 10-year risk equation, discriminate high vs low 

ASCVD risk among young adults, especially among those who are not non-Hispanic 

White. In the present study, we compared the performance of 10-year, 30-year, and lifetime 

ASCVD risk prediction tools recommended by the 2018 AHA/ACC cholesterol guideline 

in a large diverse sample of young adults. We evaluated characteristics of young adults 

with elevated short-term or long-term predicted ASCVD risk and the incidence of ASCVD 

associated with short-term and long-term predicted risk categories.

METHODS

STUDY COHORT.

We included adults aged 18 to 39 years from January 1, 2008, to December 31, 2009, at 

Kaiser Permanente Southern California, a large U.S. integrated health care system serving 

a diverse population. Kaiser Permanente Southern California provides medical services to 

its members through 15 hospitals and more than 200 outpatient facilities that it owns. 

All interactions with the system are captured in comprehensive electronic health records. 
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Medical care provided to its members outside of the system are captured through medical 

claims.

For each person, we defined their index date as the first day in this period that they had at 

least 6 months of continuous eligibility as a Kaiser Permanente Southern California member. 

We excluded individuals with a history of myocardial infarction, acute coronary syndrome, 

stable or unstable angina, coronary revascularization, stroke, or peripheral arterial disease 

before their index date. We required at least 1 low-density lipoprotein cholesterol (LDL-C) 

measurement up to 6 years before or on their index date. We further excluded individuals 

who had a statin prescription up to 6 years before their index date, individuals without any 

measurements of total cholesterol, high-density lipoprotein cholesterol (HDL-C), systolic 

blood pressure, or diastolic blood pressure measured in an outpatient setting before their 

index date, and individuals without smoking history information. We followed the identified 

individuals from their index date until disenrollment from Kaiser Permanente Southern 

California, ASCVD event, death, statin initiation, or December 31, 2019, whichever 

occurred first. This study was approved by the Kaiser Permanente Southern California 

institutional review committees, and the requirement to obtain informed consent was waived.

SHORT-TERM AND LONG-TERM PREDICTED ASCVD RISK.

To estimate short-term ASCVD risk, we used the PCEs for 10-year predicted risk.2 The 

race- (self-reported Black and non-Black) and sex-specific equations incorporated age, 

smoking, systolic blood pressure, antihypertensive medication use, total cholesterol, HDL-C, 

and diabetes (Supplemental Table 1). Because the PCEs are applicable only to individuals 

aged 40 to 79 years, we applied age as 40 years to every participant when calculating the 

PCEs10 while the actual age remained when calculating long-term predicted risk.

To estimate long-term predicted ASCVD risk, we used the 30-year ASCVD risk prediction 

tool as the primary analysis.8 For 30-year risk prediction, there are 4 different equations 

depending on outcomes and risk factors (Supplemental Table 1). Two equations were 

used to estimate hard ASCVD risk and the other 2 equations were used to estimate an 

expanded range of cardiovascular risks including coronary insufficiency and angina pectoris, 

transient ischemic attack, intermittent claudication, and heart failure. The primary equation 

for hard ASCVD risk prediction included sex, age, systolic blood pressure, antihypertensive 

medication use, total cholesterol, HDL-C, diabetes, and smoking.8 The other risk prediction 

equations included sex, age, systolic blood pressure, antihypertensive medication use, 

diabetes, smoking, and body mass index (BMI) instead of total cholesterol and HDL-C 

as predictors.8

We also used a lifetime risk prediction tool to estimate long-term predicted ASCVD risk.9 

This tool assigns men and women to 1 of 5 risk categories depending on the number of 

risk factors present. The 5 risk categories were all optimal risk factors, ≥1 nonoptimal risk 

factor, ≥1 elevated risk factor, 1 major risk factor, and ≥2 major risk factors based on levels 

of total cholesterol, systolic blood pressure, diastolic blood pressure, smoking, and diabetes 

(Supplemental Table 2).
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OUTCOMES OF INTERESTS.

The outcomes of interest were incident ASCVD events during study follow-up. Consistent 

with the outcomes used in the PCEs and 30-year hard ASCVD risk prediction tools, 

ASCVD events were defined as nonfatal myocardial infarction (MI), death from coronary 

heart disease, and fatal or nonfatal ischemic stroke. We used principal hospital discharge 

diagnoses to identify MI (ICD-9 codes 410.x0 and 410.x1, ICD-10 codes I21.x and I22.x)11 

and ischemic stroke (ICD-9 codes 433.x1, 434.x1, and 436.xx, ICD-10 codes I63.x, G46.3, 

and G46.4).12,13 Death from coronary heart disease and stroke was identified by ICD-10 

codes (I20-I25 and I60–69) from hospital records and California State death files.14

STATISTICAL ANALYSIS.

To assess the performance of the 10-year and 30-year model in young adults, first we 

calculated ASCVD incidence rates as the number of ASCVD events per 1,000 person-years 

per decile of estimated 10-year and 30-year risk. Second, we used Harrell’s C-statistic to 

assess discrimination ability of 10-year and 30-year risk models. We required nonmissing 

values for all necessary predictors for both 10-year and 30-year risk and calculated 95% CIs 

and differences in Harrell’s C-statistic by performing 500 bootstrap resamplings. Third, we 

evaluated whether using long-term predicted risk helps to correctly categorize young adults 

into groups of predicted ASCVD risk. Using the 10-year risk categories of <2.5%, 2.5% 

to <7.5%, and ≥7.5% and the 30-year risk categories of <7.5%, 7.5% to <20%, and ≥20%, 

the categoric net reclassification improvement (NRI) was calculated. The upper cutoff points 

were chosen based on earlier publications and clinical recommendations (10-year risk of 

7.5% and 30-year risk of 20%) 15,16 and lower cutoff points were chosen based on the 

distribution of the predicted risk. We also calculated the continuous NRI without considering 

specific cutoff points. Fourth, we compared the estimated 10-year and 30-year predicted risk 

between those who had an ASCVD event and those who did not have an ASCVD event.

We used mean ± SD and n (%) to describe demographic and clinical characteristics of 

young adults by short-term and long-term predicted risk categories according to previously 

used cutoff points.5,15,16 For 10-year and 30-year risks, individuals were categorized as 

having: 1) low 10-year (<7.5%) and low 30-year (<20%) risks; 2) low 10-year (<7.5%) 

and elevated 30-year (≥20%) risks; or 3) elevated 10-year (≥7.5%) risk. Because of the 

small number, individuals with elevated 10-year but low 30-year risk were included in 

the elevated 10-year risk group. Analysis of variance or chi-square tests were conducted 

to compare demographic and clinical characteristics across different risk categories. We 

calculated Pearson’s correlation coefficients and investigated correlations among estimated 

10-year and 30-year predicted risks.

To assess the incremental predictive value for ASCVD risk by using long-term predicted 

risk in addition to short-term predicted risk, we compared ASCVD incidence rates during 

follow-up between the short-term and long-term predicted risk categories. We used Poisson 

regression to calculate crude as well as age- and sex-adjusted incident rate ratios (IRRs) 

with 95% CIs using the low short-term and low long-term predicted risk categories as 

the reference group.17 We also calculated changes in sensitivity and specificity by using 
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both long-term and short-term tools together compared with the short-term or long-term 

prediction tool alone.

As a secondary analysis, we used the lifetime risk equation to estimate long-term predicted 

risk. For 10-year and lifetime predicted risk, individuals were categorized as having: 1) 

low 10-year (<7.5%) and low lifetime (<39%) predicted risks; 2) low 10-year (<7.5%) and 

elevated lifetime (≥39%) predicted risk; or 3) elevated 10-year (≥7.5%) predicted risk. Men 

and women with ≥1 elevated risk factor, 1 major risk factor, or ≥2 major risk factors were 

estimated as having ≥39% lifetime predicted risk, which was associated with a greater risk 

of subclinical atherosclerosis.3 We used all optimal risk factors, ≥1 nonoptimal risk factor, 

and ≥1 elevated risk factor or higher risk categories to calculate the NRI.

We performed several sensitivity analyses. First, we applied different categories of 10-year 

and 30-year risk: 1) 4 groups of low/low, low/elevated, elevated/low, and elevated/elevated 

10-year and 30-year predicted risks; 2) 2 groups of low or elevated 10-year predicted 

risk; and 3) 2 groups of low or elevated 30-year predicted risk. Second, we applied 

alternative versions of the 30-year risk prediction algorithms (Supplemental Table 1).8 

Finally, instead of considering statin initiation as a censoring event, we continued follow-up 

until disenrollment from Kaiser Permanente Southern California, outcomes of interests, or 

death.

RESULTS

We included a total of 414,260 young adults (mean age 29.8 years, 60.6% women). Median 

(IQR) 10-year predicted ASCVD risk was 0.6% (0.3%–1.3%) and median 30-year predicted 

risk was 3.1% (1.5%–6.2%) (Supplemental Table 3). The correlation of 10-year and 30-year 

estimated risks was 0.73 (Supplemental Table 4).

Over a median of 4.0 years (IQR: 1.2–11.0 years) of follow-up, 813 young adults had 

incident ASCVD events. The highest deciles of estimated 10-year and 30-year risk had 

the highest observed ASCVD incidence (Figure 1). The Harrell’s C-statistics for 10-year 

and 30-year risk equations were 0.726 (95% CI: 0.689–0.765) and 0.749 (0.714–0.784), 

respectively, with a difference of 0.023 (−0.005 to 0.047) (Table 1). The overall NRI using 

the 30-year risk equation compared with the 10-year risk equation was 16.0% (Table 2). 

The net percentage of young adults with ASCVD correctly categorized upward was 26.7%, 

and the net percentage of young adults without ASCVD correctly assigned a lower risk 

category decreased by 10.7%. The net continuous NRI using the 30-year risk equation 

compared with the 10-year risk equation was 22.4% (95% CI: 17.1%–27.6%) (event NRI 

of 64.8% and nonevent NRI of −42.4%). Among young adults who had an ASCVD during 

follow-up, 5.2% had elevated 10-year risk and 10.6% had elevated 30-year predicted risk 

(Supplemental Table 5).

Applying the 10-year and 30-year ASCVD risk prediction tools separately, 1.0% of the 

young adults were categorized as having elevated (≥7.5%) 10-year predicted risk and 2.2% 

were categorized as having elevated (≥20%) 30-year predicted risk (Table 3). Overall, 1.6% 

individuals were categorized as having low 10-year but elevated 30-year predicted risk of 
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ASCVD and 0.3% were categorized as having elevated 10-year but low 30-year predicted 

risk. Young adults with elevated 10-year ASCVD risk were more likely to self-report being 

Black (16.9%), and a higher percentage were current smokers (84.8%) and had higher 

mean systolic blood pressure, BMI, and LDL-C compared with other groups. Young adults 

with low 10-year but elevated 30-year risk were more likely to be taking antihypertensive 

medication (32.7%) and have diabetes (22.1%) compared with other groups. Compared 

with young adults with low 10-year and 30-year predicted risks, the percentage of current 

smoking (38.2%) as well as mean systolic blood pressure, BMI, and LDL-C were higher 

among young adults with low 10-year but elevated 30-year predicted risk.

The incidence rates of ASCVD per 1,000 person-years were 2.60 (95% CI: 1.92–3.52) for 

those with elevated 10-year ASCVD predicted risk, 1.87 (95% CI: 1.42–2.46) for those 

with low 10-year but elevated 30-year predicted risk, and 0.32 (95% CI: 0.30–0.35) for 

those with low 10-year and 30-year predicted risk (Table 4). Compared with those with 

low 10-year and 30-year predicted risks, age- and sex-adjusted IRRs were 5.98 (95% CI: 

4.36–8.22) for those with elevated 10-year predicted risk and 3.04 (95% CI: 2.25–4.10) for 

those with low 10-year but elevated 30-year predicted risk (Central Illustration). Using both 

10-year and 30-year risk prediction tools increased sensitivity from 5.2% to 11.4% while 

specificity decreased from 99.0% to 97.5% compared with the 10-year risk prediction tool 

only (Supplemental Table 6).

Sensitivity analyses using different risk categories showed that the age- and sex-adjusted 

IRR for young adults with elevated 10-year but low 30-year predicted risk was 4.30 

(95% CI: 2.04–9.08) compared with those with low 10-year and 30-year predicted risks 

(Supplemental Tables 7 and 8). Sensitivity analysis using modified versions of 30-year risk 

prediction algorithms identified a group of young adults with low 10-year and elevated 

30-year predicted risks who had ASCVD incidence ranges from 0.93 to 1.28 per 1,000 

person-years, which are higher than those with low 10-year and 30-year predicted risks 

(from 0.26 to 0.32 per 1,000 person-years) (Supplemental Table 9). Sensitivity analyses 

that did not consider statin initiation as a censoring event also showed a higher ASCVD 

incidence rate for those with low 10-year but elevated 30-year predicted risk (2.34 per 

1,000 person-years) compared with low 10-year and 30-year predicted risk (0.38 per 1,000 

person-years) (Supplemental Table 10).

With the use of the lifetime risk equation for long-term ASCVD risk estimation, the 

prediction tools categorized 40.8% of young adults as having low 10-year but elevated 

(≥39%) lifetime predicted ASCVD risk (Supplemental Table 11). The incidence rate was 

0.42 per 1,000 person-years for those with elevated (≥39%) lifetime predicted ASCVD risk 

(Supplemental Table 12). The overall NRI with the use of the lifetime risk equation was 

7.8% compared with the 10-year risk equation. The net percentage of young adults with 

ASCVD correctly categorized upward was 80.4% and the net percentage of young adults 

without ASCVD correctly assigned a lower predicted risk was −72.7% (Supplemental Table 

13). The age- and sex-adjusted IRRs were 8.23 (95% CI: 5.91–11.45) among those with 

elevated 10-year predicted risk and 1.96 (95% CI: 1.69–2.27) among those with low 10-year 

but elevated lifetime predicted risk compared with those with low 10-year and lifetime 

predicted risk (Supplemental Table 14).
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DISCUSSION

This study compared the performance of the short-term and long-term ASCVD prediction 

tools recommended by the 2018 AHA/ACC cholesterol guideline in a large cohort of 

contemporary young adults. A very low percentage of young adults were estimated to have 

elevated 10-year predicted ASCVD risk, and a higher percentage were estimated to have 

elevated 30-year predicted ASCVD risk. With the use of the 30-year risk prediction tool, 

1.6% of young adults were identified as having low 10-year but elevated 30-year predicted 

risk. The 30-year risk prediction tool had better classification compared with the 10-year 

risk prediction tool in young adults. Young adults with low 10-year but elevated 30-year 

predicted risk had a higher incidence of ASCVD events compared with those with both 

low 10-year and low 30-year predicted risks. These findings suggest the potential benefit of 

using long-term prediction tools in addition to short-term risk estimation to identify at-risk 

young adults.

The 10-year risk prediction models are commonly recommended in patients aged over 

40 years.2,15 This is mainly because the original PCEs were developed among adults 

aged 40 to 75 years who are most abundantly represented in U.S. cardiovascular disease 

epidemiology cohort studies, and the PCEs are recommended for only this age group.2 The 

incidence of MI and ischemic stroke hospitalization has increased among young adults in 

recent years.18,19 The major contributors of ASCVD risk in young adults include tobacco 

use, hypercholesterolemia, hypertension, and/or diabetes.20 In particular, the prevalence of 

elevated lipid levels is high during young adulthood,21 and evidence suggests that elevated 

LDL-C during young adulthood contributes to the onset of ASCVD independently from 

LDL-C levels in later life.22 Together, these data support earlier ASCVD risk assessment, 

detection, and intervention of these high-risk young adults and potentially early initiation of 

lipid-lowering therapy in higher-risk young adults.23

The best approach to ASCVD risk prediction among young adults is currently unknown. 

The present study suggests that the 30-year risk prediction tools have an overall better 

performance compared with the 10-year risk models and may help to further identify 

subgroups of young adults with elevated ASCVD risk despite low estimated 10-year risk. 

Based on these findings, health system approaches incorporating the 30-year risk prediction 

tool together with the 10-year risk prediction tool into electronic health records to identify 

young adult candidates for intervention will help form the basis for a discussion between 

clinicians and patients. Kaiser Permanente Southern California has built population-based 

care management programs using clinical information systems and decision support tools, 

including the Kaiser Permanente ASCVD Risk Estimator (10-year risk prediction), for 

routine patient care.24,25 Further incorporating a 30-year risk prediction tool into the existing 

estimator may be the reasonable next step.

The present study found that both 30-year and lifetime ASCVD risk prediction tools 

discriminate a group of young adults with elevated observed ASCVD events. However, 

the lifetime risk prediction tool identified that more than 40% of additional young adults 

had low 10-year but elevated lifetime risk while only 1.6% of additional young adults had 

low 10-year but elevated 30-year risk. This large discrepancy may be because the 30-year 
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risk model predicts risk on a continuous scale whereas each individual is assigned into 1 of 

the 5 possible risk categories in the lifetime risk model. In the present analysis, all young 

adults with ≥1 elevated risk factor were categorized as having elevated predicted lifetime 

risk, representing about 41% of the study population. These percentages are similar to earlier 

findings. For example, Marma et al5 reported that 59.2% to 65.6% of men aged 20 to 39 

years, and 43.0% to 55.2% of women aged 20 to 39 years had low 10-year but elevated 

lifetime ASCVD risk according to National Health and Nutrition Examination Survey data. 

From this analysis, the prevalence of young adults with elevated 10-year predicted risk was 

estimated to be between 0.4% to 2.4% depending on age group (20–29 years or 30–39 

years) and sex. The present study findings suggest that incorporating the 30-year ASCVD 

risk prediction tool into clinical practice would be translated into a lower number needed to 

treat to avoid 1 ASCVD event compared with the lifetime risk prediction model. Given that 

the eventual goal of applying these tools is to identify at-risk young adults for intervention, 

the 30-year risk prediction tool may be better than the lifetime risk prediction tool. A 

comprehensive approach to ASCVD prevention, including lipid-lowering therapy, tobacco 

cessation, and treatment for hypertension and diabetes, may be needed.

The present study confirmed that a low percentage of young adults (5.2% based on 10-year 

risk, 10.6% based on 30-year risk) who developed ASCVD events were categorized as 

having elevated predicted ASCVD risk. The median (IQR) 10-year predicted risk among 

those who had an ASCVD event was only 1.3% (0.6%–2.6%), which is in line with 

recent findings among adults aged 40 to 55 years who experienced their first MI.7 These 

findings suggest that many individuals would not have qualified for statin therapy before 

their ASCVD events. Moreover, the present study showed that the 30-year risk prediction 

tool classified 249 individuals with ASCVD events into a higher risk category, but also 

up-classified more than 56,000 individuals without ASCVD events. This yielded a high ratio 

of individuals who were up-classified per ASCVD event. These findings suggest that more 

refined risk prediction models are needed to better identify at-risk young adults. To further 

improve the current risk prediction tools, ongoing efforts incorporating other important 

risk factors such as social determinants of health, polygenic risk scores, metabolomics, 

and/or proteomics may provide important insights and move more toward precision risk 

prediction in young adults.26–29 In addition, further studies are needed to evaluate alternative 

approaches to select young adults who may benefit from lipid-lowering therapies based on 

predicted absolute risk reduction rather than an absolute risk-based approach.30,31

STUDY STRENGTHS AND LIMITATIONS.

We evaluated a large contemporary cohort of young adults aged 18 to 39 years of diverse 

racial/ethnic groups in an integrated U.S. health care system. We examined the distribution 

of calculated ASCVD risk according to various short-term and long-term risk prediction 

algorithms recommended in the 2018 AHA/ACC cholesterol guideline, and further linked 

those calculated risks to observed ASCVD events during follow-up with the use of relatively 

complete electronic health records. However, our study population had a relatively short 

follow-up (median 4 years). These are the challenges of studying young adults with the 

use of electronic health records from a U.S. health care system, because they frequently 

change their health plans. This study used the ASCVD risk cutoffs used in previous studies 
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for older age groups. Although the 10-year and lifetime risk tools validated their cutoffs, 

they were not specific for young adults and this study did not evaluate age-specific cutoffs 

or age-based discrimination. There were no validation studies regarding cutoffs for 30-year 

ASCVD risk. Although this study compared the observed ASCVD event rates per estimated 

short-term and long-term risk, future studies with longer follow-ups will be necessary to 

evaluate the calibration of long-term risk prediction models among young adults. We applied 

the age of 40 years to estimate 10-year predicted risk with the use of the PCEs, which 

overestimated the 10-year predicted risk in this population aged 18 to 39 years.

CONCLUSIONS

Young adults enrolled in a large integrated U.S. health care system with either high 

short-term or low short-term but elevated long-term predicted risk had higher incidence 

of ASCVD events compared with those with both low short-term and long-term predicted 

risk, suggesting that current risk assessment practices miss the opportunity to identify young 

adults eligible for preventive measures. Further practical clinical research is needed to test 

the efficacy, feasibility, and acceptability of implementing risk assessment tools in young 

adult patients. For the time being, using the 30-year risk prediction tool to identify additional 

at-risk young adults for lipid-lowering therapy and ASCVD prevention may be important.
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ABBREVIATIONS AND ACRONYMS

ASCVD atherosclerotic cardiovascular disease

BMI body mass index

HDL-C high-density lipoprotein cholesterol

IRR incident rate ratios

LDL-C low-density lipoprotein cholesterol

MI myocardial infarction

NRI net reclassification improvement

PCE pooled cohort equations
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PERSPECTIVES

COMPETENCY IN PATIENT CARE AND PROCEDURAL SKILLS:

A subgroup of young adults at low 10-year predicted atherosclerotic risk have high 

30-year risk and a 3-fold higher incidence of disease than those with both low 10-year 

and 30-year predicted risks after adjustment for age and sex.

TRANSLATIONAL OUTLOOK:

Using the 30-year risk prediction tool to identify young adults as candidates for lipid-

lowering therapy and other preventive measures may represent an important opportunity 

to improve patient care.
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FIGURE 1. ASCVD Event Rates Per Estimated 10-Year and 30-Year Cardiovascular Risks
This figure shows the incidence rate of ASCVD (per 1,000 person-years) per each decile 

of estimated 10-year and 30-year risk. We applied both 10-year and 30-year risk prediction 

tools to young adults aged 18–39 years in the Kaiser Permanente Southern California health 

care system. The observed ASCVD incidence increased at the higher deciles of estimated 

10-year and 30-year risk. ASCVD = atherosclerotic cardiovascular disease.
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CENTRAL ILLUSTRATION. ASCVD Associated With Low 10-Year But Elevated 30-Year 
Predicted Risk
The percentage of young adults categorized as having elevated 10-year (≥7.5%) risk, low 

10-year (<7.5%) but elevated 30-year (≥20%) predicted risk, and low 10-year (<7.5%) and 

low 30-year (<20%) predicted risks, and age- and sex-adjusted incidence rate ratios (IRRs) 

for ASCVD compared with young adults with low 10-year (<7.5%) and low 30-year (<20%) 

predicted risk. Also shown is the better performance of the 30-year risk prediction tool 

compared with the 10-year risk prediction tool.
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TABLE 1

Harrell’s C-Statistics of 10-Year and 30-Year Cardiovascular Risk Prediction Tools

Prediction Harrell’s C-Statistic (95% CI) Difference (95% CI)

10-year risk 0.726 (0.689 to 0.765) Reference

30-year risk

 Hard ASCVD outcome model (without BMI)a 0.749 (0.714 to 0.784) 0.023 (−0.005 to 0.047)

 Hard ASCVD outcome model (with BMI) 0.738 (0.704 to 0.775) 0.011 (−0.018 to 0.040)

 Expanded CVD outcome model (without BMI) 0.755 (0.720 to 0.789) 0.028 (0.001 to 0.053)b

 Expanded CVD Outcome Mode (with BMI) 0.740 (0.705 to 0.776) 0.014 (−0.016 to 0.043)

See Supplemental Table 1 for risk factors and outcomes used for each risk prediction.

a
Primary analysis.

b
Statistically significant.

ASCVD = atherosclerotic cardiovascular disease; BMI = body mass index; CVD = cardiovascular.
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TABLE 2

Reclassification of Young Adults by the 30-Year vs the 10-Year Risk Prediction Tools

30-Year Predicted Risk

0 to <7.5% 7.5 to <20% ≥20%

10-y Predicted 
Risk N ASCVD n ASCVD n ASCVD n ASCVD Net Reclassification 

Index

0.0% to <2.5% 371,903 600 (0.16) 320,544 398 (0.12) 50,780 198 (0.39) 579 4 (0.69) 16.0%

2.5% to <7.5% 38,201 171 (0.45) 11,575 25 (0.22) 20,780 99 (0.48) 5,846 47 (0.80) 26.7% (ASCVD)

≥7.5% 4,156 42 (1.01) 133 0 (0.00) 1,237 7 (0.57) 2,786 35 (1.26) −10.7% (no ASCVD)

Total 414,260 813 (0.20) 332,252 423 (0.13) 72,797 304 (0.42) 9,211 86 (0.93)

Values are n (%) unless otherwise indicated.

ASCVD = atherosclerotic cardiovascular disease.
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