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Although atherosclerotic cardiovascular disease 
(ASCVD) is the leading cause of death among 
US Hispanic individuals, there is no validated 

Hispanic ASCVD risk assessment tool.1 Current guide-
lines recommend the non- Hispanic White pooled co-
hort equation (PCE) for 10- year ASCVD risk estimation 
among Hispanic individuals, while the non- Hispanic 
Black PCE is recommended when African ances-
try is present.1 The performance of this approach is 
unknown, and there is no guidance on its clinical 
implementation.

We evaluated the PCE performance among par-
ticipants from 2 contemporary, population- based, 
multi- ethnic US cohorts: the DHS (Dallas Heart Study; 
ages 18– 65 years) and the MESA (Multi- Ethnic Study 
of Atherosclerosis; ages 45– 84  years).2,3 Informed 
consent was obtained, and institutional review boards 
approved both studies. Participants were stratified by 
self- reported race of non- Hispanic White, non- Hispanic 
Black, and Hispanic individuals. MESA Hispanic indi-
viduals were stratified by self- reported heritage into a 
group consisting of Mexican and Central and South 
American individuals and another consisting of Puerto 
Rican, Dominican, and Cuban individuals based on hy-
pothesized African ancestry. The DHS did not include 

Hispanic heritage group classification. We included 
participants aged 40 to 75 years without prior ASCVD 
or diabetes mellitus, with low- density lipoprotein cho-
lesterol 70 to 189 mg/dL who were followed for inci-
dent adjudicated ASCVD events: fatal and nonfatal 
myocardial infarctions, strokes, or coronary heart dis-
ease deaths.2 We excluded participants with baseline 
statin use or missing PCE data. Data will not be made 
available for purposes of reproducing the results.

We assessed risk discrimination using c- statistics 
reflecting the area under the receiver operating char-
acteristic curve. We compared mean 10- year PCE- 
predicted ASCVD incidence to observed 10- year 
ASCVD events across baseline 10- year risk catego-
ries: <5%, 5% to <7.5%, 7.5% to <20%, and ≥20%. We 
assessed calibration by predicted- to- observed risk 
(P/O) ratios using the Grønnesby- Borgan goodness- 
of- fit test with an ideal P/O ratio of 1. We compared 
P/O ratios using unpaired t- tests. We estimated 95% 
CI for c- statistics and P/O ratios by dropping the 2.5% 
smallest and largest values from 1000 sorted non-
parametric bootstrap estimates. As an exploratory 
analysis, we compared risk discrimination using both 
non- Hispanic White and non- Hispanic Black PCEs 
among MESA Hispanic heritage groups described 
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above. We used SAS 9.4 (SAS Institute Inc., Cary, 
NC), with 2- sided P<0.05 considered statistically 
significant.

We included 1065 Hispanic individuals (86% MESA; 
mean, 57  years; 53% women), 2159 non- Hispanic 
White individuals (79% MESA; mean, 56  years; 53% 
women), and 1674 non- Hispanic Black individuals (65% 

MESA; mean, 57  years, 58% women). At 10  years, 
there were 295 incident ASCVD events (Hispanic in-
dividuals n=61, non- Hispanic White individuals n=124, 
non- Hispanic Black individuals n=110). Similar discrim-
ination was seen with either non- Hispanic White or 
non- Hispanic Black PCE with no significant sex differ-
ences in Hispanic individuals (non- Hispanic White PCE 

Figure. Baseline PCE variables and risk calibration of the non- Hispanic White and the 
non- Hispanic Black PCE among participants from the DHS and MESA.
There were statistically significant differences (P<0.05) in mean age, sex, mean systolic BP, median total 
cholesterol, median HDL cholesterol, smoking prevalence, and antihypertensive use across groups. The 
non- Hispanic White PCE led to similar risk overprediction in non- Hispanic White individuals and in Hispanic 
individuals (A and B). The non- Hispanic Black PCE led to similar risk overprediction in non- Hispanic Black 
individuals and Hispanic individuals (C and D). ASCVD indicates atherosclerotic cardiovascular disease; 
BP, blood pressure; DHS, Dallas Heart Study; HDL, high- density lipoprotein; MESA, Multi- Ethnic Study of 
Atherosclerosis; N- H, non- Hispanic; and PCE, pooled cohort equation.
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Predicted
Observed

PCE Variable
Hispanic

individuals
(N=1,070)

NH-White 
individuals

(N=2,159)

NH-Black
individuals

(N=1,674)

Age, years (SD) 56.6 (9.2) 57.5 (9.4) 55.5 (9.4)
Sex, % F 53% 53% 58%
Current Smoking 16% 15% 25%
Antihypertensive use 20% 22% 34%
Systolic BP, mmHg (SD) 123.0 (19.8) 121.2 (18.3) 130.3 (20.3) 
Median Total Chol, mg/dL [IQR] 197 [176, 218] 197 [177, 219] 191 [169, 213]

Median HDL Chol, mg/dL [IQR] 45.5 [39.0, 54.0] 50.0 [41.0, 61.0] 50.0 [42.0, 61.0]
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c- statistic, 0.74; 95% CI, 0.68– 0.80; and non- Hispanic 
Black PCE c- statistic, 0.75; 95% CI, 0.70– 0.80). Using 
the non- Hispanic White PCE in White individuals 
and the non- Hispanic Black PCE in Black individuals 
achieved a c- statistic of 0.75 (95% CI, 0.71– 0.79) and 
0.69 (95% CI, 0.65– 0.74), respectively.

The P/O ratios of 10- year ASCVD events according 
to baseline risk categories (<5%, 5% to <7.5%, 7.5% 
to <20%, and ≥20%) for Hispanic individuals using the 
non- Hispanic White PCE were 1.9 (95% CI, 0.01– 3.9), 
1.5 (95% CI, 0.0– 3.3), 1.4 (95% CI, 0.8– 2.0), and 1.4 
(95% CI, 0.7– 2.1) and using the non- Hispanic Black 
PCE were 3.3 (95% CI, 0.0– 7.5), 2.0 (95% CI, 0.0– 
4.5), 1.3 (95% CI, 0.9– 1.8), and 1.7 (95% CI, 0.6– 2.7), 
respectively (Figure). There were no significant sex 
differences in P/O ratios across groups and no differ-
ence between P/O ratios in Hispanic individuals across 
risk categories using the non- Hispanic White or non- 
Hispanic Black PCE (P>0.05).

An exploratory analysis of 887 MESA Hispanic 
participants showed Mexican and Central and South 
American descendants (n=621) had 41 ASCVD 
events with c- statistics of 0.78 and 0.76 using the 
non- Hispanic White and non- Hispanic Black PCEs, 
respectively. Alternatively, a group of Puerto Rican, 
Dominican, and Cuban descendants (n=272) experi-
enced 14 ASCVD events with c- statistics of 0.68 and 
0.69 using the non- Hispanic White and non- Hispanic 
Black PCE, respectively.

Our results suggest that the non- Hispanic White 
and non- Hispanic Black PCEs perform similarly 
among MESA/DHS Hispanic individuals as they do 
among White and Black individuals. Furthermore, both 
the non- Hispanic White and non- Hispanic Black PCEs 
showed good risk discrimination but suboptimal risk 
calibration among MESA/DHS Hispanic participants. 
Similarly, a retrospective analysis of an insured Hispanic 
population showed systematic risk overestimation.4 In 
our study, calibration was best in the clinically relevant 
intermediate risk groups (7.5%– 20%) where pharmaco-
therapeutic decisions (ie, statins) are made; however, 
there was substantial risk overestimation of nearly 30% 
to 40% in this group similar to a prior MESA analysis 
where only the non- Hispanic White PCE was tested in 
Hispanic participants.3

Our exploratory analysis in MESA Hispanic indi-
viduals suggests that the non- Hispanic White and 
non- Hispanic Black PCEs perform similarly among 
Hispanic heritage groups. Nonetheless, a retrospec-
tive analysis from northern California electronic health 
records suggests heterogeneity across Hispanic her-
itage groups.5 This heterogeneity could be explained 
by different contribution of African ancestry, variable 
migration and acculturation patterns, and differences 
in risk factor contribution to ASCVD events among 
Hispanic individuals.1

Our analysis was limited by few events in some 
risk categories and in Hispanic heritage groups. 
Additionally, Hispanic individuals in the MESA/DHS do 
not entirely encompass the diversity of Hispanic heri-
tage in the United States, and this may limit the gen-
eralizability of our findings. The impact of medication 
initiation during follow- up is not accounted for.

In conclusion, the PCE performance on Hispanic 
individuals shows good risk discrimination but subop-
timal risk calibration, similar to its performance among 
non- Hispanic White and non- Hispanic Black individu-
als. As acknowledged in recent guidelines, better un-
derstanding of Hispanic ancestral heterogeneity may 
lead to more appropriate cardiovascular risk estimates 
in US Hispanic individuals.
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