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Background and aims—The long-term associations between zero, minimal coronary artery 

calcium (CAC) and cause-specific mortality are currently unknown, particularly after accounting 

for competing risks with other causes of death.

Methods—We evaluated 66,363 individuals from the CAC Consortium (mean age 54 years, 33% 

women), a multi-center, retrospective cohort study of asymptomatic individuals undergoing CAC 

scoring for clinical risk assessment. Baseline evaluations occurred between 1991 and 2010.

Results—Over a mean of 12 years of follow-up, individuals with CAC=0 (45% prevalence, mean 

age 45 years) had stable low rates of coronary heart disease (CHD) death, cardiovascular disease 

(CVD) death (ranging 0.32 to 0.43 per 1,000 person-years), and all-cause death (1.38 to 1.62 per 

1,000 person-years). Cancer was the predominant cause of death in this group, yet rates were also 

very low (0.47 to 0.79 per 1,000 person-years). Compared to CAC=0, individuals with CAC 1–10 

had an increased multivariable-adjusted risk of CVD death only under age 40. Individuals with 

CAC>10 had multivariable-adjusted increased risks of CHD death, CVD death and all-cause death 

at all ages, and a higher proportion of CVD deaths.

Conclusions—CAC=0 is a frequent finding among individuals undergoing CAC scanning for 

risk assessment and is associated with low rates of all-cause death at 12 years of follow-up. Our 

results support the emerging consensus that CAC=0 represents a unique population with favorable 

all-cause prognosis who may be considered for more flexible treatment goals in primary 

prevention. Detection of any CAC in young adults could be used to trigger aggressive preventive 

interventions.
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Introduction

There is increasing interest in zero coronary artery calcium (CAC) as a marker of sustained 

good health [1,2]. Prior studies have reported very low rates of coronary heart disease 

(CHD) events, cardiovascular disease (CVD) events, and all-cause mortality in the presence 

of a CAC score of zero (CAC=0) [3–12]. Indeed, CAC=0 appears to be the single strongest 

“negative risk factor” for incident CVD [13]. Consistent with this, recent guidelines from the 

American College of Cardiology/American Heart Association (ACC/AHA) have endorsed 

CAC=0 as a powerful marker of low CVD risk among individuals with borderline/

intermediate risk estimations [14].

Intriguingly, recent reports have also linked the absence of CAC with low rates of cancer and 

other non-CVD events such as incident chronic obstructive lung disease, chronic kidney 

disease, hip fracture, and dementia [15]. This has led to the hypothesis that the absence of 

CAC may be a marker of “healthy aging”. Supporting this view, even minimal CAC (scores 

of 1–10) have been associated with higher CVD events and all-cause mortality as compared 

to CAC=0 [9,10].

However, currently there are little data available on the long-term associations of CAC=0, 

CAC 1–10, and higher CAC scores, particularly after accounting for competing risks with 

other cause-specific mortality. The predominant cause of the infrequent deaths in people 

with CAC=0 is unknown, and the impact of increasing CAC scores on CVD versus non-

CVD causes of death remains unclear—as well as the importance of age and sex on these 

relationships.

Given the complicated association of CAC with risk of multiple diseases, we sought to 

conduct a competing risk analysis studying zero and minimal CAC within the CAC 

Consortium, a large cohort with long follow-up for cause-specific death [16]. Such data may 

be important for estimating prognosis and informing preventive strategies among individuals 

at the low end of the risk spectrum.

Materials and methods

The CAC consortium

The characteristics of the CAC Consortium have been described elsewhere [16–18]. Briefly, 

this was a multi-center, retrospective cohort study of 66,636 consecutive individuals 

undergoing clinical CAC scoring for CVD risk assessment purposes in 4 high-volume US 

centers. All participants were free of established CVD at cohort entry, defined as the date of 

the baseline CAC examination. Baseline data including demographic characteristics, 

cardiovascular risk factors, and baseline CAC scores were obtained at cohort entry between 

1991 and 2010, and follow-up information was obtained through June 2014 [16]. For the 

present analysis, all 66,363 individuals from the CAC Consortium were included.

Research ethics

Written informed consent for participation in research was collected at all centers prior to 

the baseline CAC scan. The study protocol conformed to the ethical guidelines of the 1975 
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Declaration of Helsinki, and institutional review board approval for coordinating center 

activities including death ascertainment and death certificate collection was obtained at the 

Johns Hopkins Hospital (Baltimore [MD], USA).

Baseline evaluation

All individuals from the CAC Consortium underwent a baseline computed tomographic 

(CT) scan for CAC quantification. This included individuals scanned using electron beam 

tomography (93%), as well as in later years, individuals scanned using multi-detector CT 

(7%). A common standard non-contrast cardiac-gated CT scanning protocol was used across 

sites, adapted to each CT scanner technology. CAC was scored using the Agatston method 

[19]. For the present analyses, participants were categorized into three groups: CAC=0, 

minimal CAC (1–10), and CAC>10 [9,10].

In each center, data on self-reported cardiovascular risk factors, treatment use, and 

laboratory test results were collected as part of the routine clinical visit associated with the 

referral for CAC testing and/or from a semi-structured in-person interview. Details on the 

definitions used for each cardiovascular risk factor [16–18] are summarized in the 

Supplementary Methods.

Outcome definitions and ascertainment

Mortality was assessed via linkage of patient records with the Social Security 

Administration Death Master File using a previously validated algorithm [16]. Death 

certificates were obtained from the National Death Index, and the underlying cause of death 

was categorized into common causes of death using the International Classification of 

Diseases, versions 9 and 10 codes as previously described [16].

The 4 primary outcomes for the present study were all-cause, CHD, CVD, and cancer 

mortality, all assessed over a mean of 12 years follow-up (maximum follow-up across sites 

ranging from 13.6 to 22.5 years). Additional study outcomes included stroke mortality, heart 

failure mortality, other circulatory disorder mortality (non-CHD, non-stroke), total non-CVD 

mortality (death from all causes except for CVD), and pulmonary death.

Statistical analyses

The incidence proportion (%) at a mean of 12 years of follow-up of all-cause and cause-

specific death was calculated overall and by baseline CAC burden. All-cause and cause-

specific incident mortality rates during follow-up were also calculated at each year of 

follow-up, expressed per 1,000 patient-years.

Multivariable-adjusted Cox proportional hazards regression models were used to assess the 

associations between increasing baseline CAC burden (CAC 1–10 and CAC>10, 

respectively, compared to CAC=0) and all-cause mortality. For cause-specific death 

outcomes, competing risks regression using Fine and Gray models [20] were used to 

examine the associations between CAC and CHD death, CVD death, and cancer death, 

respectively, accounting for competing risks with other causes of death. These results were 

presented using sub-distribution hazard ratios (SHR) and 95% confidence intervals (CI). 
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Two regression models were used: Model 1 was unadjusted, and Model 2 adjusted for age, 

sex, hypertension, current smoking, diabetes, dyslipidemia, and family history of CHD. The 

Proportional Hazards assumption was met up to 15 years of follow-up, with slight deviance 

from proportionality after 15 years due in part to small numbers.

Likelihood ratio tests for all-cause death were conducted for interaction terms by age, sex, 

and by three clinical characteristics considered markers of increased CVD risk by recent 

ACC/AHA guidelines: diabetes, current tobacco use, and family history of CVD [14]. The 

death rates of the latter subgroups were also described.

Two sensitivity analyses were conducted. First, to account for potential residual confounding 

by age, a sensitivity analysis adjusted for age2 rather than linear age. Second, in a complete-

case analysis restricted to the 65% study participants in whom information on race/ethnicity 

was available we further adjusted for this covariate.

Finally, exploratory analyses were also pursued, assessing the multivariable-adjusted 

associations between CAC categories and other relevant causes of death: stroke, heart 

failure, other circulatory causes, any non-CVD cause, and pulmonary death.

All analyses were conducted using Stata version 15 [21]. A threshold of <0.05 was used to 

define statistical significance.

Results

Baseline characteristics

The mean age of the 66,363 study participants was 54.5 years, 33% were women, and the 

vast majority in whom race/ethnicity data were available were non-Hispanic Whites (89.1%) 

(Table 1). Dyslipidemia was the most prevalent cardiovascular risk factor (56.8%) while 

diabetes was the least (6.8%). Median estimated 10-year ASCVD risk using the ACC/AHA 

Pooled Cohort Equations was 4.4%.

At baseline, 44.7% participants had CAC=0, 11.7% had CAC 1–10, and 43.6% had 

CAC>10. Individuals with higher CAC scores were significantly older, more likely to be 

male, had a greater burden of traditional CVD risk factors, and had a higher average 10-year 

estimated ASCVD risk.

Incident Deaths during Follow-Up

Over a 12-year mean follow-up, 3,158 deaths occurred. The lowest all-cause and cause-

specific crude mortality risks were observed among individuals with CAC=0 (0.17% for 

CHD mortality, 0.41% for CVD mortality, and 0.97% for cancer mortality) (Figure 1). All 

risks of death were slightly higher for individuals in the CAC 1–10 group, and substantially 

higher for those with CAC>10. The proportion of deaths due to CHD and other CVD causes 

increased with increasing CAC scores, while the proportion of cancer deaths decreased 

(Supplementary Figure 1).
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Trends in All-Cause and Cause-Specific Death Rates over Time

Among individuals with CAC=0, crude incidence rates of all-cause death were stable and 

low over time and were the lowest across all study groups, ranging 1.38 to 1.62 per 1,000 

person-years (Figure 2 and Supplementary Figure 2). Death rates were slightly higher 

among individuals with CAC 1–10, although the highest rates were observed among 

individuals with CAC >10, approximately 4-fold higher than those of CAC=0.

In both individuals with CAC=0 and CAC>0, there was a progressive decline in the rates of 

CVD death over time, the largest absolute decreases observed among individuals with 

CAC>0 and the largest relative decreases in those with CAC=0 (Figure 3). In parallel, there 

was a progressive increase in the incidence of cancer death rates in both study groups. 

Specifically, among individuals with CAC=0, at the end of follow-up cancer death rates were 

roughly 2.4-fold higher than those for CVD death.

Associations between Baseline CAC, All-Cause and Cause-Specific Mortality

In unadjusted analyses, compared to individuals with CAC=0, those with CAC 1–10 had a 

1.4-fold increased risk of death from any cause, while those with CAC>10 had a 4-fold 

increased risk (Table 2). After adjusting for traditional risk factors, there was no longer an 

independent association between CAC 1–10 and all-cause death, while individuals with 

CAC>10 still had a 1.6-fold increased risk of all-cause death compared to those with 

CAC=0.

In competing risk Fine and Gray analyses, there was a strong multivariable-adjusted 

association between CAC>10 (as compared to CAC=0) and CVD death (SHR 2.31, 95% CI 

1.88, 2.85). The association was even stronger between CAC>10 (as compared to CAC=0) 

and CHD death (SHR 2.83, 95% CI 2.07, 3.86). On the other hand, the association between 

CAC>10 and cancer death was much weaker (SHR 1.19, 95% CI 1.02, 1.40). For CAC 1–

10, all multivariable-adjusted 95% CIs included 1.00.

Subgroup analyses

There was a statistically significant interaction between CAC and age for all-cause death (p 
value 0.002). In stratified analyses, strong multivariable-adjusted associations were observed 

between CAC>10 (as compared to CAC=0), all-cause death, CVD death and CHD death in 

all age strata (Table 2). The strongest associations with all-cause death and CVD death were 

observed in the <40 years group, although confidence intervals were wide. Strong 

multivariable-adjusted associations were also observed between CAC 1 – 10 (as compared to 

CAC=0), all-cause and CVD death among individuals <40 years, while these associations 

tended to be progressively weaker and non significant in increasing age strata.

Interaction tests by sex, diabetes, current tobacco use, and family history of CVD yielded 

non-significant results (p value of all likelihood ratio tests >0.05, Supplementary Tables 1 

and 2). For any CAC strata, higher all-cause death rates were observed in individuals with 

diabetes, current tobacco users, and with a family history of CVD as compared to the overall 

study population (Supplementary Figure 3). However, CVD death rates remained very low 
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in CAC=0 participants from the three subgroups, the highest being observed in diabetic 

patients (0.76 per 1,000 person-years).

Sensitivity and exploratory analyses

The results of the sensitivity analysis adjusting for age2 were consistent with those from the 

main analysis (Supplementary Table 3). Similarly, analyses further adjusting for race/

ethnicity did not significantly alter the main results (data not shown).

Compared to CAC=0, CAC>10 was associated with a significantly higher risk of all 

evaluated causes of death including stroke, heart failure, other circulatory disease, total non-

CVD death, and pulmonary death (Supplementary Table 4). Very strong multivariable 

adjusted associations were also observed between CAC 1–10 (as compared to CAC=0), 

heart failure death and pulmonary death, although for the former outcome the 95% CIs were 

wide.

Discussion

In the first large competing risks analysis of zero and minimal CAC and long-term cause-

specific death, including 66,363 apparently healthy individuals undergoing clinical CAC 

scanning, we demonstrated that those with CAC=0 (representing 45% of the study 

population) had stable low rates of CHD death, CVD death and all-cause death at 12 years 

of follow-up. Cancer was the predominant cause of the infrequent deaths in this group. 

Individuals with CAC 1–10 had a greater incidence of deaths from CHD and CVD than 

CAC=0 participants, although in multivariable-adjusted competing risk models a persistent 

relationship with increased CVD mortality was only present among individuals <40 years 

old. Individuals with CAC>10 had multivariable-adjusted increased risks of CHD, CVD and 

all-cause mortality compared to those with CAC=0, particularly among participants <40 

years; with a greater proportion of deaths due to CVD vs. non-CVD causes. CVD death even 

rates remained low in the presence of CAC= 0 in diabetics, current smokers, and individuals 

with a family history of CVD.

Our results extend the work of prior studies examining the association of zero CAC, minimal 

(i.e., 1–10) CAC, and all-cause mortality. Our group previously demonstrated a very low 

death rate —approximately 0.5% over 5 years— in a subset of the CAC Consortium 

population with CAC=0 [3]. More recently, Valenti et al. also found a very low mortality rate 

in asymptomatic individuals with CAC=0 undergoing CAC scoring in a single US center 

extending to 15-year follow-up [4]. However, these two prior studies only assessed all-cause 

rather than case-specific mortality. Our present analysis adds to the existing literature by 

showing that among individuals undergoing clinical CAC scanning who are found to have 

CAC=0, death is a rare event at 12 years of follow-up, CHD and CVD deaths are both very 

infrequent, and cancer is the leading cause of the infrequent deaths in this overall-healthy 

group.

Our observations are also consistent with prior studies showing low risk of CHD and CVD 

events among individuals with CAC=0. For example, Budoff et al. observed very low risk of 

CHD events amongst participants from the Multi-Ethnic Study of Atherosclerosis (MESA) 
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with CAC=0, with a 3-fold higher death rate for those with minimal CAC 1–10 [9]. 

Silverman et al. demonstrated very low rates of percutaneous coronary intervention and 

coronary artery bypass surgery over 8.5 years of follow-up in CAC=0 MESA participants 

[11]. Expanding on non-CHD CVD endpoints, Gibson et al. also demonstrated a low risk of 

stroke in MESA participants with zero CAC [12]. Of note, as compared to the analysis by 

Budoff et al., in our study a multivariable-adjusted association between CAC 1–10 (as 

compared to CAC=0) and increased risk of CVD death was observed only in young adults. 

Potential explanations to this discrepancy include an older mean age in MESA and other 

baseline differences between the two study populations, consideration only of fatal events in 

the present analysis, and use of competing risk modelling to account for competing causes of 

death in the present study.

The present results have important clinical implications. First, they provide further support 

to recent US clinical practice guideline recommendations, which in recent years have given 

increasing recognition to the “power of zero” [22]. This includes the 2017 guidelines from 

the Society of Cardiovascular Computed Tomography [23], which articulated CAC=0 as a 

clinically actionable result, driving an enhanced clinician-patient risk discussion, with 

potential for selecting more flexible preventive treatment goals amongst these very low risk 

individuals. Subsequently, the 2018 and 2019 ACC/AHA Cholesterol and Prevention of 

CVD guidelines brought CAC=0 to the forefront as a highly valuable tool for downgrading 

risk estimates in patients who would otherwise be considered candidates for chronic statin 

therapy [14,24]. The fact that in our cohort almost half of the study population had a CAC 

score of zero (which is consistent with reports from other cohorts [3–10,25]) supports the 

potential usefulness of CAC=0 in a broad borderline/intermediate risk group.

Second, although cancer was the predominant cause of death among individuals with 

CAC=0 from our study, death from cancer or any other cause was a rare event at 12 years of 

follow-up in this healthy group. Ours is not the first study to describe the low risk of non-

CVD events among individuals with zero CAC. In MESA, Handy et al. reported low 10-year 

rates of incident cancer, chronic kidney disease, chronic obstructive pulmonary disease, hip 

fracture, and dementia-related hospitalizations in participants with CAC=0 [15]. These 

observations are consistent with the understanding that CAC serves as integrator of most 

upstream risk exposures and of vulnerability to their effects. Individuals with CAC=0, and 

particularly those with persistent CAC=0 over time [26,27] represent a unique group of 

overall “healthy agers”, largely resilient to atherosclerosis and to other pathological 

mechanisms of disease, deserving further study.

Third, the fact that CAC 1–10 was associated with increased mortality (as compared to 

CAC=0) only in young adults highlights the importance of considering not only absolute but 

also relative scores (within age and sex strata) when interpreting a CAC score in a given 

patient [28]. While in elderly individuals a CAC score of 1–10 represents a relatively low 

burden within the distribution for this age group [1,28] (i.e., below the 25th percentile of the 

CAC distribution for men ages 75–84 years included in MESA [28]) the same score in a 35–

45 year-old individual identifies a marked risk increase compared to age- and sex-matched 

peers. Importantly, our findings for the subgroup <40 years of age, in which multivariable-

adjusted associations between any CAC, CVD and all-cause death were particularly strong, 
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suggest that early, aggressive lifestyle and even pharmacological interventions in those with 

any detectable CAC could be highly beneficial. Detection of higher CAC burden (i.e., 

CAC>10) in these individuals could trigger even stronger consideration of those 

interventions. Nevertheless, in both instances evidence from randomized trials is needed to 

better understand the actual value of CAC guiding preventive therapy allocation.

Strengths of the present study include large sample size, long mean follow-up, and 

ascertainment of cause-specific mortality. These also allowed to examine additional causes 

of death including stroke, heart failure, and pulmonary disease. In addition, a key strength 

and novel contribution to the CAC=0 literature is the use of competing risk Fine and Gray 

modeling, which provides more accurate estimates of cause-specific risk in the presence of 

competing events in prognostic studies. Recent international epidemiological data have 

shown that cancer deaths have become twice as frequent as CVD deaths in developed 

countries [29], which stresses the need to appropriately account for competing risks with 

cancer death in cardiovascular epidemiological analyses in Western countries.

Study Limitations

This was a clinical population of asymptomatic individuals referred for CAC scoring. While 

this may reduce generalizability of our results to certain unselected populations, our study 

should be highly generalizable to persons commonly referred for CAC scoring in clinical 

practice. Specifically, it is possible that young adults undergoing CAC assessment for early 

ASCVD risk stratification represent a selected subgroup with a high burden of specific risk 

factors, such as hypercholesterolemia or family history of ASCVD. Once again, while our 

results may have a limited generalizability in unselected populations, they can be used to 

inform clinician-patient discussions of young adults undergoing CAC scoring in the US. 

Also, inclusion of a mostly White patient population in the CAC Consortium may also limit 

generalizability of the present findings to other racial/ethnic groups, although prior studies 

have shown that CAC=0 is as predictive of optimal prognosis in other racial/ethnic groups 

[3–13,28].

Second, information on treatment initiation after CAC scoring was not available. While a 

limitation, subsequent treatment with pharmacotherapies such as statins would be generally 

expected to yield a conservative bias in the CHD/CVD analyses, as patients with CAC>0 

would be more likely to be treated with those therapies, reducing their likelihood of 

developing incident events and death.

Third, consistent with the changing epidemiology of CVD vs. cancer mortality [29], there 

were likely cohort effects within our broad study period, with higher CVD death rates 

among participants enrolled earlier in our study. This likely explains, at least partly, why 

CHD and CVD mortality in CAC=0 drifted down with time over our study, while cancer 

mortality rose.

Fourth, it is possible that some individuals with CAC=0 included in the CAC Consortium 

had been referred for CT assessment for other, non-coronary health concerns, their CAC 

score being assessed as part of the same exam. This would explain the counterintuitive, 

slightly higher death rates (particularly cancer death) observed for CAC=0 as compared to 
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CAC 1–10 during the first year of follow-up. This may have yielded a conservative bias 

when comparing individuals with CAC=0 (who would be at increased risk of death) to those 

with minimal CAC.

Finally, there were likely some missed deaths in the CAC Consortium. Our prior analyses 

have suggested that mortality rates may be 15–30% higher than we report, due to limitations 

inherent in vital status ascertainment in the US [16]. However, this phenomenon should be 

non-differential across causes of death, which would be expected to bias the results towards 

the null. Moreover, even accounting for missed events, individuals with CAC=0 would still 

have a highly favorable prognosis (<3 deaths per 1000 patient-years).

Conclusions

We have shown that zero CAC, which is a frequent finding in a clinical referral population, 

is associated with stable very low rates of CHD and CVD mortality over 12-year mean 

follow-up, with cancer as the predominant (twice as likely) cause among the infrequent 

deaths in these individuals. Our results support the emerging consensus that CAC=0 

identifies a unique population with highly favorable all-cause prognosis, who may be 

considered for more flexible treatment goals in primary prevention. On the other hand, 

individuals <40 years with minimal CAC are at increased risk, and should be considered a 

distinct risk group in which early, aggressive preventive interventions could be considered. 

At any age, a CAC score >10 is associated with a markedly increased risk of death from any 

cause compared to CAC=0 individuals, with CVD death more common than cancer death. 

Further research with even longer follow-up is needed to better understand the mechanisms 

underlying the “healthy aging” observed among individuals with CAC=0, as well as their 

lifetime trajectory.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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HIGHLIGHTS

1. We evaluated 66,363 individuals from the Coronary Artery Calcium (CAC) 

Consortium

2. CAC=0 participants had stable low 12-year rates of cardiovascular death

3. Cancer was the predominant cause of the infrequent deaths in the CAC=0 

group

4. CAC 1–10 was associated with higher risk of cardiovascular death at ages 

<40

5. CAC>10 was associated with higher risk of cardiovascular and all-cause 

death
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Figure 1. 
Incidence proportion of all-cause and cause-specific deaths at 12 years of follow-up, by 

baseline CAC score.

Results presented as incidence proportions, in %. CAC = coronary artery calcium; CHD = 

coronary heart disease; CVD = cardiovascular disease
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Figure 2. 
Incidence rates of all-cause mortality during follow-up, by baseline CAC score.

Results are presented as incidence rates between baseline and up to each year of follow-up, 

per 1,000 person-years. The X axis presents number of years of follow-up. CAC = coronary 

artery calcium
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Figure 3. 
Incidence rates of CVD death and cancer death during follow-up, by baseline CAC score.

Results are presented as incidence rates between baseline and up to each year of follow-up, 

per 1000 person-years. The X axis presents number of years of follow-up. CAC = coronary 

artery calcium; CVD = cardiovascular disease
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Table 1.

Baseline characteristics of the study population.

Total N=66,636
Baseline CAC score

=0 N=29,757 1–10 N=7,808 >10 N=29,071

Age, years 54.4 (10.6) 49.9 (9.2) 52.7 (9.3) 59.5 (10.0)

Women 22,003 (33.0) 13,230 (44.5) 2,153 (27.6) 6,620 (22.8)

Race/Ethnicity (N=42,964)

 Non-Hispanic White 38,277 (89.1) 16,933 (88.7) 4,308 (87.5) 17,036 (89.9)

 Asian 1,621 (3.8) 794 (4.2) 181 (3.7) 646 (3.4)

 Black 977 (2.3) 429 (2.3) 140 (2.8) 408 (2.2)

 Hispanic 1,349 (3.1) 620 (3.3) 188 (3.8) 541 (2.9)

Hypertension 20,625 (31.0) 6,782 (22.8) 2,291 (29.3) 11,552 (39.7)

Diabetes 4,503 (6.8) 1,163 (3.9) 464 (5.9) 2,876 (9.9)

Dyslipidemia 37,861 (56.8) 15,112 (50.8) 4,466 (57.2) 18,283 (62.9)

Current smoking 6,400 (9.6) 2,646 (8.9) 718 (9.2) 3,036 (10.4)

Family history of CHD 30,721 (45.6) 13,567 (45.6) 3,719 (47.6) 13,435 (46.2)

10-Year ASCVD risk
a 4.4 (1.9, 9.2) 2.4 (1.2, 4.7) 4.0 (2.0, 7.5) 7.9 (4.1, 14.8)

ASCVD risk
a
 categories

 <5% 36,793 (55.2) 22,882 (76.9) 4,688 (60.0) 9,223 (31.7)

 5–7.5% 8,939 (13.4) 3,181 (10.7) 1,163 (14.9) 4,595 (15.8)

 7.5–20% 15,665 (23.5) 3,264 (11.0) 1,679 (21.5) 10,722 (36.9)

 >20% 5,239 (7.86) 430 (1.45) 278 (3.56) 4,531 (15.6)

a
Estimated using the Pooled Cohort Equations

Categorical variables presented as number (percentage), and continuous variables presented as mean (standard deviation) or median (interquartile 
range). All p values for the comparison across CAC categories were <0.001 except for family history of CHD (0.01)

ASCVD = atherosclerotic cardiovascular disease risk; CAC = coronary artery calcium; CHD = coronary heart disease
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