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Abstract

Objective—To evaluate the relationship of coronary artery calcium (CAC) to coronary heart 

disease (CHD) events among young and elderly individuals.

Participants and Methods—This is a secondary analysis of data from a prospective, multi-

ethnic, population-based cohort study designed to study subclinical atherosclerosis. A total of 

6809 persons aged 45 to 84 years old without known cardiovascular disease at baseline were 

enrolled from July 2000-September 2002. All participants had CAC scoring performed, and were 

followed up for a median of 8.5 years. The main outcome measures studied were CHD events, 

defined as myocardial infarction, definite angina or probable angina followed by revascularization, 

resuscitated cardiac arrest or death attributable to coronary heart disease.
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Results—Comparing individuals with CAC=0 to those with CAC > 100, there was an increased 

incidence of CHD events from 1 to 21/1000 person-years, and 2 to 23/1000 person-years in the 

45-54 and 75-84 year old age groups respectively. Compared to CAC=0, CAC 1-100 and CAC 

>100 impart an increased multi-variable adjusted CHD event risk in both the 45-54 and 75-84 year 

old age groups [HR (95% CI): 45-54 years old, CAC 1-100: 2.3 (0.9-5.8), CAC>100: 12.4 

(5.1-30.0); 75-84 years old, CAC 1-100: 5.4 (1.2-23.8), CAC>100: 12.1 (2.9-50.2)].

Conclusions—Increased CAC imparts an increased CHD risk in younger and elderly 

individuals, suggesting that once CAC is known chronologic age has less importance. The utility 

of CAC scoring as a risk-stratification tool extends both to younger and elderly patients.
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Introduction

The American Heart Association and the European Society of Cardiology guidelines ascribe 

a Class IIA recommendation for coronary artery calcium (CAC) testing in asymptomatic 

patients at intermediate-risk for coronary heart disease (CHD) (1, 2). Given the reliance of 

risk-scoring algorithms on chronologic age, this recommendation excludes many young and 

elderly patients who are typically classified as low or high risk respectively. Less than 10% 

of young patients, and approximately 22% of elderly patients are considered intermediate 

risk (3, 4). The utility of CAC testing in young and elderly patients has therefore not been 

well delineated.

A potential argument against the use of CAC scoring in elderly patients is that since the 

burden of calcified coronary atherosclerotic plaque increases with age (5), most elderly 

patients will have some CAC, thus reducing the ability of CAC to refine risk-stratification in 

the elderly. Although elderly individuals might be expected to have an increased prevalence 

of CAC, few studies have specifically investigated the impact of increasing CAC on the 

incidence of CHD events in elderly individuals (4, 6-9).

In contrast, the utility of CAC scoring in young patients may be questioned because of the 

potential burden of non-calcified coronary plaque (5). CAC scoring may therefore not fully 

capture the potential CHD risk associated with rupture-prone, non-calcified coronary plaque 

(10). The utility of CAC scoring in young patients is even more obscure, given the concerns 

of radiation exposure and cost-effectiveness. Prior attempts to clarify the role of CAC 

testing in young individuals have been limited by a low incidence of CHD events (11) and 

referral bias (6).

We hypothesized that CAC would be a similarly strong, independent predictor of absolute 

and relative risk of CHD events in patients 75-84 years old, as well as in young patients 

aged 45-54 years old. We also studied whether the CHD-event risk would be lower in an 

elderly patient with a CAC score of zero when compared to a young individual with high 

CAC.
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Methodology

The Multi-Ethnic Study of Atherosclerosis (MESA) is a prospective population-based 

cohort comprising 4 pre-specified ethnicities (White, African American, Hispanic, Chinese), 

and 6 US communities-Baltimore City and Baltimore County, Maryland; Chicago, Illinois; 

Forsyth County, North Carolina; Los Angeles County, California; New York, New York; 

and St. Paul, Minnesota. The primary goal of the MESA is to evaluate the characteristics 

and risk factors of subclinical cardiovascular disease. The study design has been previously 

published (12).

A total of 6809 persons aged 45 to 84 years old without known cardiovascular disease at 

baseline were recruited from July 2000 to September 2002, and had CAC scoring 

performed. The institutional review boards of each site approved the study, and all 

participants gave written informed consent.

Risk Factor Measurement

A questionnaire was used to obtain demographic data, cardiovascular risk factors and 

medical history. Resting blood pressure was measured three times in the seated position 

using a Dinamap model Pro 100 automated oscillometric sphygmomanometer (Critikon, 

Tampa, Florida). The average of the last two measurements was used in analysis. Total 

cholesterol, high-density lipoprotein cholesterol (HDL), triglycerides, and plasma glucose 

were measured after a 12-hour fast.

Hypertension was defined as a blood pressure of ≥ 140 mm Hg/90 mm Hg or the use of anti-

hypertensive medications. Diabetes was defined as a fasting glucose level of ≥126 mg/

deciliter or the use of anti-hyperglycemic medications. A family history of CHD was 

defined as a first degree relative with a history of CHD, coronary angioplasty, or coronary-

artery bypass surgery. Participants were classified as current smokers, former smokers, or 

never smokers.

CAC Measurement

The MESA CAC scanning protocol has been previously published (13). Chest computed 

tomography (CT) was performed using either a cardiac-gated electron-beam CT scanner 

(Chicago, Los Angeles, and New York field centers), (Imatron C-150; Imatron, San 

Francisco, California), or a prospective electrocardiogram-triggered multi-detector CT 

scanner acquired at 50 percent of the R-R interval. Four 2.5-mm slices were acquired for 

each cardiac cycle in sequential or axial scan mode (the Baltimore, Forsyth County, and St. 

Paul field centers) (Lightspeed, General Electric Medical Systems, Waukesha, Wisconsin; or 

Volume Zoom, Siemens, Erlanger, Germany).

Each participant underwent two CT scans, and the mean of both Agatston CAC scores (14) 

was used in analysis. All CT scans were read at a single center by two independent 

cardiologists. There was acceptable intra-observer and inter-observer agreement (kappa 

statistics, 0.93 and 0.90, respectively).
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Definition of CHD Event

The primary endpoint was the incidence of all CHD events over the study period. A CHD 

event was defined as myocardial infarction, definite angina or probable angina followed by 

revascularization, resuscitated cardiac arrest or CHD death, while a hard CHD event was 

defined as CHD death or non-fatal myocardial infarction. Angina was graded as absent, 

probable, or definite based on clinical judgment. Definite angina required documentation of 

symptoms distinct from myocardial infarction diagnoses. A classification of definite angina 

required documentation of reversible myocardial ischemia or obstructive coronary artery 

disease.

Follow-up

Participants were contacted every 6-12 months for development of new medical conditions, 

and had follow-up examinations every 18-24 months. The median follow-up was 8.5 years 

(inter-quartile range 7.7-8.6 years).

Two independent paired cardiologists or cardiac epidemiologists reviewed medical records 

for classification of all cardiovascular events. If disagreements occurred, medical records 

were reviewed by a third reviewer, or by the mortality and morbidity review committee prior 

to making the final classification.

Reviewers classified myocardial infarction as present based on a combination of symptoms, 

electrocardiographic findings, and cardiac biomarker levels. A determination of CHD death 

was made if death occurred within 28 days after myocardial infarction, if there was chest 

pain within 72 hours preceding death, or if there was a history of CHD and no known non-

cardiovascular cause of death.

Statistical Analysis

The study population was stratified into the following baseline age groups (45-54, 55-64, 

65-74, 75-84) and CAC groups (0, 1-100, >100). Chi-square testing was employed to 

determine statistical significance for discrete variables, while Analysis of Variance test 

(ANOVA) and Kruskal Wallis tests were used for parametric and non-parametric continuous 

variables respectively.

The study population was divided by age into 20 smaller age categories with approximately 

equivalent numbers of participants. The percentage of participants within each CAC group 

was plotted against age to generate a continuous curve of the prevalence of different CAC 

groups with increasing age.

The incidence of all CHD events and hard CHD events per 1000 person-years, as well as 

Kaplan–Meier survival curves were calculated across age groups and CAC groups. Cox 

proportional hazards regression models were computed to determine the hazard ratio of 

CHD events with increasing CAC groups and age groups, compared to CAC=0 and age 

group 45-54 respectively. The final model adjusted for age (as a continuous variable to 

adjust for residual confounding within each age group), gender, ethnicity, MESA site, 

education level, hypertension, diabetes mellitus, smoking, LDL cholesterol, HDL 

cholesterol, family history of CHD, triglycerides, BMI, anti-hypertensive and lipid-lowering 
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medication, and CAC score. All analyses were conducted with Stata software, version 11.0 

(Stata Corp, College Station, Texas).

Results

Baseline Characteristics

Males constituted 47% of the population. As age group increased, the percentage of patients 

with hypertension and diabetes mellitus increased while the proportion of current smokers 

decreased (Table 1). With increasing age, there was an increased proportion of patients in 

the CAC 1-100 and CAC>100 groups (Figure 1). The percentage of patients with CAC >100 

increased from 3% at age 45 years old to 54% at age 82 years old. Conversely, the 

proportion of patients with CAC=0 decreased from 83% in patients aged 45 years old to 

14% in patients aged 82 years old. There were lower proportions of women with CAC 

compared to men in all age groups (Figure 2A, 2B). In the 45-54 year old age group, 11% of 

men had CAC >100, compared to only 2% of women.

The mean Framingham Risk Score (FRS) increased with increasing CAC group in all age 

groups. In the 45-54 year old age group, all participants had a low FRS despite increasing 

CAC categories from 0 to >100 (age 45-54: FRS for CAC=0: 3%, CAC 1-100: 5%, 

CAC>100: 8%). In the 75-84 year old age group, FRS increased from 13% to 17% as CAC 

increased from 0 to >100.

CHD Events Across Increasing CAC and Age Groups

An increase in all CHD event rates was noted with increasing age group (45-54 year old 

group: 2.5/1000 person-years, 75-84 year old group: 14.4/1000 person-years, P<.001), and 

increasing CAC group (CAC=0: 1.8/1000 person-years, CAC >100: 21.3/1000 person-years, 

P<.001) (Figure 3A). This trend persisted for both all CHD events as well as hard CHD 

events only (Figure 3B).

When CHD event rates were stratified by CAC group across age groups, the trend of 

increasing CHD event rate with increasing CAC group persisted, even in the oldest and 

youngest age groups (Figure 3A, 3B). In the 45-54 year old age group, an increase in CAC 

group from 0 to >100 resulted in an increase in all CHD events from 0.9 to 21.1/1000 

person-years, while a similar increase in CAC group in the 75-84 year old age group was 

associated with an increase in all CHD events from 1.5 to 23.3/1000 person- years. CAC=0 

in the 75-84 year old age group was associated with a lower incidence of all CHD events 

than CAC 1-100 and >100 in the 45-54 year old age group (75-84 years old- CAC=0: 

1.5/1000 person-years, 45-54 years old- CAC 1-100: 3.8/1000 person- years, CAC >100: 

21.1/1000 person-years).

The Kaplan-Meier curves for CHD event-free survival for different age groups were similar 

within the CAC=0 (Figure 4A) and CAC >100 groups (Figure 4B). In the 45-54 year old age 

group, as CAC group increased from zero to >100, CHD event-free survival decreased from 

99% to 83%. A similar trend was noted in the 75-84 year old group (Figures 4C-D). Figure 

4E demonstrates that patients 75-84 years old with CAC=0 had a higher CHD event-free 

survival (98%) compared to 45-54 year old patients with CAC >100 (83%).
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CHD Risk Ratio Across Increasing CAC Groups and Age Groups

Increasing age group predicts an increased risk of CHD events after adjustment for 

cardiovascular and demographic risk factors (Table 2). Model 3 demonstrates a four-fold 

increased CHD event risk in the 75-84 year old age group compared to the 45-54 year old 

age group. After adjustment for CAC score, the increased CHD risk portended by increasing 

age group attenuates significantly for all age groups. A similar trend is noted when only hard 

CHD events are considered, when comparing the 45-54 year old and 75-84 year old groups 

(P<.001, Table 2). Participants 75-84 years old still had an increased though attenuated risk 

of hard CHD events compared to the 45-54 year old age group, after adjustment for 

cardiovascular risk factors and CAC.

Compared to CAC=0, CAC 1-100 and CAC >100 impart a two-fold and twelve-fold 

increased risk of all CHD events in patients 45-54 years old after multi-variable adjustment 

(Table 3). In this age group, CAC>100 also leads to a significantly increased risk of hard 

CHD events compared to CAC=0 (hazard ratio 7.8 [95% CI 2.5-24.0], P<.001).

In participants 75-84 years old, CAC 1-100 and >100 convey a significantly increased risk 

of all CHD events and hard CHD events compared to CAC=0 (Table 3). Participants in this 

age group with CAC 1-100 and >100 have an eleven-fold and twenty-fold increased risk of 

hard CHD events compared with those with CAC=0

Discussion

We demonstrated that increasing CAC group is significantly associated with a higher risk of 

all CHD events and hard CHD events, both in the 45-54 year old and 75-84 year old groups. 

The absence of CAC imparted a high CHD event-free survival regardless of age group. 

While there was a higher risk of CHD events with increasing age, this risk was significantly 

attenuated after adjustment for CAC. At the extremes of age and CAC burden, younger 

adults with a high CAC score had a higher CHD risk than elderly adults with no CAC. Ours 

is the first study to document these findings in a multi-ethnic population-based cohort, 

allowing for the broader applicability of our results to the general population.

Comparison With Other Studies

Taylor et al (11) studied 1983 40-50 year old participants with no baseline CHD and noted a 

twelve-fold increased incidence of CHD events if CAC was present. Another cohort 

demonstrated a significantly increased all-cause mortality risk with increasing CAC among 

patients <45 years old and 45-54 years old (6). Both studies were limited by a short follow-

up period (3 years and 5.6 years respectively). Both studies have limited applicability to the 

general population, as the former evaluated army recruits, while the latter study consisted of 

participants referred based on cardiovascular risk factors, thereby selecting for a higher risk 

group of patients.

In comparison, the cardiovascular risk factor burden of our study’s 45-54 year old age group 

is comparable to the wider US population (NHANES data, 45-64 year old population: 

hypertension 30.4%, diabetes mellitus 13.7%, tobacco use 21.1%) (15-17). Nasir et al 

demonstrated that patients with a significant risk factor burden but no CAC have a better 
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prognosis than patients with no risk factors but a high CAC score (18). This is highly 

pertinent in younger patients, in whom the burden of cardiovascular risk factors is lower 

than older patients for whom conventional risk-scoring algorithms have proven utility. Our 

study therefore emphasizes the potential for elevated CAC in this age group to 

independently predict CHD events, including cardiovascular death and myocardial 

infarction in the general population.

We demonstrated that CAC=0 in the 75-84 year old age group had an 8.5-year survival 

approaching 98%, comparable to younger patients with no CAC (Figure 3A/3B). Our 

findings with regards to CAC in older patients mirror those of prior studies (4, 6-9). The 

Rotterdam study determined that patients >70 years old with CAC >100 had a significantly 

higher CHD event risk compared to CAC 0-100 (19). In comparison, our study recognizes 

the prominence of a CAC score of 0 as a negative cardiovascular risk factor (20), and 

extends this finding to elderly patients.

A large cohort of referred patients confirmed that patients ≥75 years old with CAC=0 had a 

median 5.6-year survival of 98% (6). This study also demonstrated that elderly patients with 

a low CAC score had a lower mortality rate than younger patients with CAC>100. Our study 

has strengthened prior research by demonstrating the predictive ability of CAC in elderly 

patients, not only for all-cause mortality, but also for CHD events. Our findings extend those 

of the Rotterdam study (21) by demonstrating that elderly patients in a multi-ethnic cohort 

with CAC=0 have an excellent prognosis for up to 8.5 years after CAC scanning.

Interpretation of the Study: Implications For Clinicians and Policy-Makers

Elderly patients with CAC=0 have an excellent prognosis for up to 8.5 years after CAC 

scanning. With the introduction of new American Heart Association cardiovascular risk 

assessment and cholesterol treatment guidelines (21, 22), and the possibility for more 

widespread use of statins, our study’s findings with regards to elderly patients have much 

more potential for clinical utility. The Pooled Cohort Equation over-estimates cardiovascular 

risk in MESA participants (23), a finding likely to extend to the 75-84 year old age group 

(average Framingham risk score 16%). Our study demonstrated a graded increase in CHD 

event rates based on CAC group in the 75-84 year old age group, suggesting that patients in 

this age group with increased CAC might benefit from statin therapy. This is in contrast to 

the Pooled Cohort Equations’ estimation where the overwhelming majority of this age group 

would qualify for statin therapy based on a 10-year cardiovascular risk of >7.5%.

An attenuation of the CHD event risk with increasing age group was noted after CAC 

adjustment (Table 2). This confirms that once overall atherosclerotic burden is accounted 

for, age is a less significant predictor of CHD events. This concept is critical in the young 

and elderly due to the prevailing emphasis of age in risk-scoring algorithms. A secondary 

analysis of MESA examining the predictive value of age/gender-adjusted percentile CAC 

scores versus absolute CAC scores exemplifies this finding by demonstrating that absolute 

CAC scores were better predictors of CHD events than age-adjusted CAC scores (24).
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Limitations

An age-based CAC estimate (average, below average, or above average) was revealed to 

participants and their physicians. Knowledge of a high CAC score may possibly affect the 

diagnosis of angina leading to an increase in CHD events. However, the trends noted in both 

age groups are similar when just hard CHD events are considered, suggesting that this factor 

did not significantly affect overall findings.

Participants with a high CAC score may have had more intensive risk factor modification, 

thereby reducing the number of CHD events noted in follow-up. This has the potential of 

biasing the results towards the null hypothesis.

As age increases, the burden of cardiovascular risk factors also increases. MESA only 

enrolled participants without known CHD, suggesting that there may have been a selection 

bias towards a healthier elderly sample than is truly representative of the general population. 

However, our results in the 75-84 year old age group reflect those of other population-based 

studies, suggesting that this factor did not significantly impact our findings.

Conclusion

A CAC score of 0 in 75-84 year old patients is associated with a lower risk of CHD events 

compared to higher CAC subgroups, and compared to 45-54 year old patients with high 

CAC scores. In the 45-54 year old age group, CAC has the potential to identify a subgroup 

of patients with advanced atherosclerosis who are at a much higher risk of death and CHD. 

This finding has immense potential in terms of refinement of current risk stratification 

methods so that aggressive preventive treatment can be targeted towards young patients at 

increased cardiovascular risk.
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Figure 1. Proportion of Patients in Each CAC Group with Increasing Age
CAC: coronary artery calcium.
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Figure 2. Gender-based CAC Distribution Across Age Groups
P <.001 for trends in both 2A and 2B. CAC: coronary artery calcium.
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Figure 3. Incident CHD Rate/1000 Person-Years- Distribution Among Age Groups And CAC 
Groups
P<.001 for trends in both 3A and 3B. CAC: coronary artery calcium; CHD: coronary heart 

disease.
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Figure 4. A-E: Kaplan-Meier Curves of all CHD Event-free Survival Among Age and CAC 
Groups
CHD: coronary heart disease. CAC: coronary artery calcium.
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Table 1

Baseline Characteristics Of The Population

Characteristic Age 45-54
N=1947

Age 55-64
N=1882

Age 65-74
N=2015

Age 75-84
N=965

P value

Male 909/46.7 881/46.8 962/47.7 458/47.5 0.90

Education Level * 992/50.9 1119/59.4 1267/62.9 677/70.2 <.001

Caucasian 723/37.1 711/37.8 795/39.5 390/40.4 0.14

Chinese 224/11.5 222/11.8 236/11.7 121/12.5

African-
American

536/27.5 519/27.6 584/29.0 253/26.2

Hispanic 464/23.8 430/22.9 400/19.9 201/20.8

Smoking:Never 1001/51.5 916/48.8 964/48.1 535/55.7 <.001

Former 575/29.6 672/35.8 858/42.8 379/39.4

Current 367/18.9 289/15.4 184/9.2 47/4.9

Family History ** 705/37.8 797/44.6 843/45.4 385/44.0 <.001

Hypertension 479/24.6 790/42.0 1156/57.4 631/65.4 <.001

SBP 116.7 (17.2) 125.3 (19.6) 132.1 (21.7) 137.6 (23.3) <.001

DBP 72.0 (10.3) 73.1 (10.1) 71.8 (10.4) 69.7 (9.9) 0.31

Diabetes mellitus 150/7.8 248/13.2 307/15.3 152/15.8 <.001

LDL-C 118.2 (31.1) 119.0 (33.0) 116.0 (30.5) 114.3 (30.7) 0.003

HDL-C 49.5 (14.1) 50.8 (15.0) 51.9 (15.3) 52.1 (14.6) 0.002

Triglycerides § 108(75-160) 116 (83-169) 110 (79-160) 107 (75-151) <.001

hs-CRP § 1.7 (0.7-4.3) 2.1 (0.9-4.6) 2.0 (0.9-4.3) 1.7 (0.9-3.6) <.001

BMI 28.7 (5.9) 28.8 (5.6) 28.2 (5.3) 27.1 (4.6) <.001

Mean heart rate 63.3 (9.4) 63.4 (9.5) 62.7 (9.8) 63.0 (10.0) 0.054

Lipid medication 150/7.7 288/15.3 457/22.7 204/21.1 <.001

Hypertensive on
medication

394/20.3 653/34.7 977/48.5 509/52.8 <.001

Metabolic
Syndrome

504 (25.9) 630 (33.5) 769 (38.2) 340 (35.2) <.001

FRS (%) 3.6 (4.1) 6.8 (6.0) 10.3 (6.8) 15.8 (7.4) <.001

Categorical variables expressed as number/%, continuous variables expressed as mean/standard deviation.

DBP: diastolic blood pressure; LDL-C: LDL cholesterol; HDL-C: HDL cholesterol; hs-CRP: high sensitivity C-reactive protein; BMI: body mass 
index; FRS: Framingham risk score.

*
Education level: finished high school;

**
Indicates a positive family history of premature CHD (men <55, women<65);

§
parameter expressed as median (inter-quartile range); SBP: systolic blood pressure;
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Table 2

Hazard Ratio For CHD Events Across Age Groups With Multi-Variable Adjustment

All CHD
Events

Age
Group

Hazard Ratio (95% Confidence Interval) P values
Model 4

Model 1 Model 2 Model 3 Model 4

Age 45-54 1 (ref) 1 (ref) 1 (ref) 1 (ref) --

Age 55-64 2.7 (1.8-3.9) 2.7 (1.8-3.9) 2.1 (1.4-
3.1)

1.6 (1.1-
2.4) 0.016

Age 65-74 4.1 (2.9-5.8) 4.1 (2.9-5.8) 3.2 (2.2-
4.6)

1.8 (1.2-
2.6) 0.005

Age 75-84 5.7 (4.0-8.3) 5.8 (4.0-8.4) 4.3 (2.9-
6.5)

1.9 (1.2-
2.9) 0.004

Hard
CHD
Events

Age 45-54 1 (ref) 1 (ref) 1 (ref) 1 (ref) --

Age 55-64 2.3 (1.4-3.6) 2.3 (1.4-3.6) 1.8 (1.1-
2.9)

1.4 (0.9-
2.4) 0.16

Age 65-74 3.5 (2.2-5.4) 3.5 (2.2-5.4) 2.7 (1.6-
4.3)

1.7 (1.0-
2.7) 0.05

Age 75-84 6.6 (4.2-
10.4)

6.7 (4.2-
10.6)

4.7 (2.8-
7.9)

2.4 (1.4-
4.2) 0.002

Model 1: unadjusted; Model 2: adjusted for gender, ethnicity and MESA site; Model 3: multi-variable adjustment of Model 2, including 
hypertension, diabetes mellitus, LDL, HDL, triglycerides, smoking status, family history, BMI, mean heart rate, hypertensive medications, lipid-
lowering medications, education level; Model 4: Model 3 adjusted for CAC. P-values for models 1-3 are <.001; P-values for model 4 are shown 
above.
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Table 3

Hazard Ratios For CHD Events Across Age Groups Stratified By CAC Group

Age
Group

CAC
Score

Hazard Ratio (95% CI)

Model 1 Model 2 p-valuea Model 2- Hard
CHD Events
only

p-valueB

45-54 0 1 (ref) 1 (ref) -- 1 (ref) --

1-100 4.4 (1.9-10.5) 2.3 (0.9-5.8) 0.08 2.3 (0.8-6.8) 0.14

>100 24.9 (11.5-54.0) 12.4 (5.1-30.0) <0.001 7.8 (2.5-24.0) <.001

55-64 0 1 (ref) 1 (ref) -- 1 (ref) --

1-100 2.9 (1.6-5.1) 1.7 (0.9-3.2) 0.08 1.3 (0.6-2.9) 0.49

>100 9.0 (5.4-15.1) 5.3 (3.0-9.3) <0.001 3.8 (1.8-7.9) <.001

65-74 0 1 (ref) 1 (ref) -- 1 (ref) --

1-100 3.4 (1.9-6.0) 2.7 (1.5-4.9) 0.002 1.8 (0.9-3.8) 0.10

>100 6.9 (4.1-11.7) 4.9 (2.8-8.8) <0.001 2.7 (1.4-5.4) 0.005

75-84 0 1 (ref) 1 (ref) -- 1 (ref) --

1-100 6.1 (1.4-26.1) 5.4 (1.2-23.8) 0.024 11.6 (1.5-88.3) 0.02

>100 15.6 (3.8-63.5) 12.1 (2.9-50.2) 0.001 20.3 (2.8-149.8) 0.003

Model 1: unadjusted; Model 2: multi-variable adjustment of Model 1, including hypertension, diabetes mellitus, LDL, HDL, triglycerides, smoking 
status, family history, BMI, mean heart rate, hypertensive medications, lipid-lowering medications, education level.

a
p-value for model 2.

B
p-value for model 2- hard events.
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