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Background——Historically, race, income, and gender were associated with likelihood of 

receipt of coronary revascularization for acute myocardial infarction (AMI). Given public health 

initiatives such as Healthy People 2010, it is unclear whether race and income remain associated 

with the likelihood of coronary revascularization among women with AMI.

Methods——Using the Women’s Health Initiative Study, hazards ratio (HR) of revascularization 

for AMI was compared for Black and Hispanic women versus White women and among women 

with annual income <$20,000/year versus ≥$20,000/year over median 9.5 years follow-up(1993–

2019). Proportional hazards models were adjusted for demographics, comorbidities, and AMI 

type. Results were stratified by revascularization type: percutaneous coronary intervention (PCI) 

and coronary artery bypass grafting(CABG). Trends by race and income were compared pre- and 

post-2010 using time-varying analysis.

Results——Among 5,284 individuals with AMI (9.5% Black, 2.8% Hispanic, and 87.7% 

White; 23.2% <$20,000/year), Black race was associated with lower likelihood of receiving 

revascularization for AMI compared to White race in fully adjusted analyses [HR:0.79(95% 

Confidence Interval:[CI]0.66,0.95)]. When further stratified by type of revascularization, Black 

race was associated with lower likelihood of PCI for AMI compared to White race [HR:0.72(95% 

CI:0.59,0.90)] but not for CABG [HR:0.97(95%CI:0.72,1.32)]. Income was associated with 

lower likelihood of revascularization [HR:0.90(95%CI:0.82,0.99)] for AMI. No differences were 

observed for other racial/ethnic groups. Time periods (pre/post-2010) were not associated with 

change in revascularization rates.

Conclusion——Black race and income remain associated with lower likelihood of 

revascularization among patients presenting with AMI. There is a substantial need to disrupt the 

mechanisms contributing to race, sex, and income disparities in AMI management.
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INTRODUCTION

Social determinants of health are pertinent to acute myocardial infarction (AMI), given their 

relationship to accessing healthcare and attaining good health outcomes.1–3 Intersections 

of race, gender, and income disparities have been well documented in receipt of 

cardiovascular procedures.4–8 These studies have found that Black individuals are less 

likely than White individuals to receive various invasive cardiac procedures such as 

percutaneous coronary intervention (PCI) and coronary artery bypass surgery (CABG).7 

Likewise, gender differences were also noted in the literature. Prior research has shown 

that women with acute myocardial infarction (AMI) experienced more reperfusion therapy 

delays than men.9–11 Similarly, individuals with lower income have a lower probability of 

undergoing revascularization procedures.12 Receiving timely and appropriate therapy when 

presenting with AMI has a beneficial impact on health outcomes. Given the disparities in 

healthcare delivery and access.13,14 national initiatives6,15 such as Health People 2010 have 

been implemented to ameliorate such inequalities by setting goals to improve access to 

revascularization therapies for AMI.16,17
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While reducing racial and socioeconomic disparities has been a national priority, relatively 

few longitudinal studies have assessed changes in receipt of AMI therapy. Previous 

reports suggest that racial disparities persist in coronary revascularization timing, rates, and 

outcomes.18–20 A recent comprehensive meta-analysis identified low income as having a 

predominantly adverse association with myocardial infarction risk factors, incidence, and 

survival.21 Studies analyzing the previously noted disparity trends among patients with AMI 

in the last decade (2010–2020) are limited.

Addressing revascularization for an indication, AMI, that is generally appropriate is essential 

to help uncover the true racial, ethnic, and income disparities. Large national studies 

suggest that, among non-acute settings, PCI is inappropriate in 12% of the cases, and 

the appropriateness is uncertain in 38% of cases.22 Therefore, racial/ethnic- and income-

based differences in the receipt of coronary revascularization for treatment of AMI were 

examined using the Women’s Health Initiative study (WHI), the largest longitudinal study of 

postmenopausal women. We hypothesized that Black women, Hispanic women, and women 

with <$20,000 annual income would receive less revascularization than White women and 

women with ≥$20,000 when presenting with AMI. Secondarily, we hypothesized that trends 

in revascularization have improved in the last decade compared to the preceding decade.

METHODS

Data Source

The WHI is a national health study sponsored by the National Institutes of Health 

(NIH), National Heart, Lung, and Blood Institute (NHLBI). It is a study of United States 

postmenopausal women followed for greater than 20 years to evaluate cardiovascular 

disease (including coronary heart disease, congestive heart failure, stroke, angina, 

peripheral vascular disease, carotid artery disease, coronary revascularization), cancer, and 

osteoporosis.23 The original study is one of the largest women-only population studies, 

including 161,808 postmenopausal women aged 50–79 years who enrolled in one or more 

of its clinical trials (CT) or the observational studies (OS) between 1993 and 1998.23,24 The 

study includes self-reported medical information collected through interviews and surveys 

by WHI personnel and the review of medical records for outcome determination.25,26

Study Cohort

A cohort of 5,284 postmenopausal women from WHI with AMI was ascertained from 

baseline enrollment (1993–1998) through March 2019. Participants with missing exposure 

variables were excluded (Figure 1). Exclusion criteria included missing race, ethnicity, race 

classification as ‘other,’ missing or unknown income, self-reported MI at enrollment, and 

inability to classify MI type. Of note, these conditions were not mutually exclusive. The 

study was approved by the human subjects’ review committee at each WHI participation 

institution, and all participants provided informed consent.
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Covariates

Race and ethnicity were self-identified as non-Hispanic Black, Hispanic, and non-Hispanic 

White. Income was categorized into two groups: <$20,000 and ≥$20,000, since 2020 federal 

poverty levels range between $17,240–26,200 for a household of two to four individuals.27

Additional covariates include AMI type, non-ST elevation MI (NSTEMI), and ST-elevation 

MI (STEMI). Participants were followed until the development of AMI. All AMI outcomes 

were identified annually by medical record review of all self-reported hospitalizations and 

adjudicated by trained physician adjudicators. In the WHI, diagnoses of AMI and treatment 

with coronary revascularization were established by physician adjudicators based on the 

review of medical records using standardized forms and definitions. Three factors were used 

to classify AMI: chest pain, diagnostic or suggestive ECG changes, and abnormal cardiac 

markers.26,28 AMI was adjudicated for CT and OS trials through Extension 1 (2005–2010). 

In Extension 2 (2010–2015), AMI was only adjudicated for the Medical Record Cohort 

(MRC).

Outcome of Interest

The primary outcome for this study was receipt of coronary revascularization. The type of 

revascularization for participants with AMI (STEMI, NSTEMI) included PCI and CABG. 

PCI was adjudicated only during the index hospitalization for AMI. CABG was adjudicated 

for all hospitalized indications, which primarily included AMI but also coronary heart 

disease, since CABG for the treatment of AMI can be performed at a hospitalization 

encounter separate from AMI hospitalization. Thrombolysis was excluded as a means of 

revascularization due to decreased use in AMI.

Statistical Analysis

Data from the WHI’s OS and CT were used for this analysis. Participants with 

missing exposure or outcome data were excluded. For the cohort of 5,284 eligible WHI 

participants, baseline characteristics were summarized using means and standard deviations 

or frequencies and percentages. Descriptive statistics by race/ethnicity and by income level 

were used to characterize the population that had AMI.

Using Cox proportional hazards models, the unadjusted, age-adjusted, and fully adjusted 

hazards ratios (HR) were examined by race/ethnicity and annual income to evaluate 

potential disparities in coronary revascularization receipt among patients with AMI. Due 

to differences in tracking protocol, follow-up time for participants in the self-report cohort 

of extension 2 was censored at the end of extension 1. Cox models were stratified by 

membership in the self-report cohort and by hormone therapy arm. Model 1 was adjusted 

for age. Model 2 was adjusted for age, education, physical activity, smoking status, diabetes, 

hypertension, hyperlipidemia, heart failure, obesity, AMI type, insurance type, and region. 

Model 3 was adjusted for model 2 components plus either race/ethnicity or income for 

respective output for income or race/ethnicity (Supplemental Tables 1A, 1B, 1C). All models 

were tested for violations of the proportional hazards’ assumption.
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We examined the cumulative incidence of coronary revascularization from 2005 through 

2019. Annual incidence rates were calculated as a percent of events occurring each year 

of the WHI Extensions. Cumulative incidence rates, expressed per 1000 person-years of 

follow-up, were calculated by summing the annual person-year incidence rates for all years 

up to and including the year plotted on the graph. The annualized trend graphs of race/

ethnicity and income were generated by taking the accumulated number of cases by year and 

dividing by the accumulated number of person-years which was then standardized to reflect 

annual cumulative rates per 1000 person-years of follow-up.

In a secondary analysis, the data were categorized into two time periods, before (1993–

2010) and after 2010 (2011 −2019), to examine changes in the incidence of revascularization 

for AMI by race/ethnicity and annual income. To compare results between the two periods, 

follow-up time and age were adjusted in the latter decade (post-2010 period) in addition to 

analyses conducted for Model 3 above. All analyses were conducted using SAS 9.4 (SAS 

Institute, Cary, NC). A two-sided p-value ≤ 0.05 was considered significant.

RESULTS

Cohort Characteristics

Among WHI participants, 5,284 participants (age 66.3±6.8 years; 502 Black race, 147 

Hispanic ethnicity, and 4,635 White race) developed AMI over the span of this analysis 

(Table 1). The majority of participants with AMI had an income greater than $20,000 

(76.8%), public/no insurance (58.5%), hypertension (50.3%), some college education or 

higher (72.4%). Compared to women with ≥ $20,000 per year, women with <$20,000 

income were more likely to have public/no insurance (73.9% vs. 53.9%) and less likely to 

be college graduates (13.4% vs. 38.0%). There was no racial difference in the OS and CT 

participants in the WHI cohort. A higher proportion of participants with an income ≥$20,000 

were in the OS than CT cohort. Black (71.5%) and Hispanic participants (73.5%) had more 

NSTEMI when compared to White participants (65.9%). Black women and women with 

an income <$20,000 had higher proportions of diabetes and hypertension, and less physical 

activity than White women and women with an income ≥$20,000. Black women also had 

higher proportions of heart failure. Coronary heart disease prevalence was similar across 

racial, ethnic, and income groups.

Race/Ethnicity and Revascularization in AMI

Among women with AMI, Black women were less likely to receive coronary 

revascularization than White women [HR: 0.78 (95%CI: 0.65, 0.92)] in analyses adjusted 

for demographics, comorbidities, and AMI type (Table 2, Model 2). Hispanic and White 

women had a comparable likelihood of revascularization when presenting with AMI [HR: 

1.07 (95%CI: 0.82, 1.38)]. With the inclusion of income in the fully adjusted analyses, 

the association of race/ethnicity with coronary revascularization was not attenuated, with 

Black women receiving less revascularization than White women [HR: 0.79 (95%CI: 0.66, 

0.95); Table 2, Model 3]. Regarding the type of revascularization, Black women had a 

lower likelihood of receiving PCI [HR: 0.72 (95%CI: 0.59, 0.90)] and a similar likelihood 

of receiving CABG compared to White women in fully adjusted analyses. There was no 
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significant difference in the receipt of PCI or CABG between Hispanic and White women 

with AMI. Irrespective of MI type (STEMI or NSTEMI), individuals of Black race had a 

significantly lower likelihood of PCI than individuals of White race (Supplementary Table 

2A and 2B).

Income and Revascularization in AMI

Annual income of <$20,000 was also associated with lower coronary revascularization for 

AMI. Women with an income <$20,000 were less likely to receive revascularization than 

women with an income ≥$20,000 after adjustment for demographics, comorbidities, and 

AMI type [HR: 0.89 (95%CI: 0.81, 0.98); Table 2, Model 2]. This pattern was also seen in 

the fully adjusted analyses, which added race [HR: 0.90 (95%CI: 0.82, 0.99); Table 2, Model 

3]. There was no significant difference in the receipt of PCI or CABG between income 

categories. When further stratified by MI type, individuals with an income <$20,000 had 

significantly less revascularization for NSTEMI than individuals with an income ≥$20,000 

(Supplementary Table 2B).

Secular Trends

From 2005 to 2019, the cumulative incidence of revascularization increased across all 

racial/ethnic groups and income levels (Figure 2A and 2B). Despite the increase in 

revascularization, the racial disparities remained, with Black and His panic women 

persistently receiving less coronary revascularization than their White counterparts 

when presenting with AMI. The annualized data showed comparable incidence of 

revascularization among women with <$20,000 versus ≥$20,000 annual income(Figure 2A 

and 2B).

When the time interval was divided into pre-and post-2010, the Black and White race 

differences in coronary revascularization were significant (Figure 3). Black participants were 

less likely to be revascularized for AMI (p=0.01), and hazards ratio of revascularization 

did not change between the pre- and post-2010 time periods (p=0.26). Throughout both 

time periods, Hispanic participants had similar hazards ratio of revascularization to White 

participants for the treatment AMI (p=0.52), and hazards ratio of revascularization was 

similar between the pre- and post-2010 time periods (p=0.78). Participants with annual 

income <$20,000 was associated with lower revascularization hazards ratio than participants 

with income ≥$20,000 (p=0.04); hazards ratio of revascularization was similar across time 

periods (p=0.47).

DISCUSSION

In a large cohort of postmenopausal women with AMI, Black women and women with 

<$20,000 annual income were significantly less likely to receive coronary revascularization 

for AMI than non-Hispanic White women and women with ≥$20,000 annual income. 

Disparities stratified by revascularization type were significant only among Black and 

White women receiving PCI. Disparities were not attenuated by accounting for social 

determinants of health such as education, insurance, and did not change after adjusting 

for intersectionality of race, ethnicity, and annual income. There were no differences in 
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likelihood of revascularization for AMI between Hispanic and White women. No significant 

changes in disparities were observed in the past two decades.

The association between race and clinical outcomes in AMI has been limited in 

contemporary research. Our study adds to the existing literature29–31 by showing the 

continued association of Black race and decreased likelihood of coronary revascularization 

when presenting with AMI. Multiple mechanisms may explain the persistent relationship 

between race and receipt of coronary revascularization for AMI. There may be 

misconceptions about the pre-test probability of obstructive coronary artery disease by race, 

leading to less revascularization. A couple of studies have observed less obstructive coronary 

artery disease in Black patients than White patients presenting with similar symptoms,32,33 

however, another national study found similar levels of obstructive CAD in Black and White 

women.34 Race is a social construct and should be studied from a social context rather than a 

genetically defined risk context.35

Second, insurance barriers are related to racial disparities in revascularization. Black and 

Hispanic populations represent a minority of the U.S.’ public beneficiaries and uninsured 

populations but have disproportionately higher public insurance and uninsurance levels than 

White populations.36 We adjusted for insurance type in this study, but the majority of 

patients had public insurance, and many qualify for Medicare. Although the Affordable Care 

Act Medicaid Expansion has been associated with an increased likelihood of people of color 

being transferred to hospitals that offer PCI and for receiving revascularization following 

AMI,37 racial disparities persist among different insurance categories. Private insurance 

remains a known factor associated with higher likelihood of receiving cardiovascular 

specialty care.38

Lastly, bias and structural racism may contribute to lower referral rates to cardiologists and 

ultimately lower invasive strategies. Multiple studies have demonstrated racial and gender 

bias against offering invasive cardiovascular care to Black patients and female patients, 

particularly Black women.39–42 While patient choice could contribute to lower coronary 

angiography rates; this has been refuted by a study that found that Black-White race 

differences in receiving coronary angiography were significantly reduced when cardiology 

was consulted and recommended a procedure.38 Both inclusion of a cardiologist and 

appropriate recommendations for procedures may be a major contributor to cardiovascular 

equity in AMI.

Prior studies have found striking income disparities for coronary revascularization 

procedures.5,33,43–45 Similarly, our analysis reveals a significant difference in the rate of 

coronary revascularization according to income strata. The intersectionality of race and 

income has been associated with a lower likelihood of PCI for AMI among Black and White 

individuals in low-income versus higher-income neighborhoods.44 Income, along with race 

or ethnicity, are related to multiple social determinants of health. Forms of structural 

racism such as redlining have used government laws and policies to create areas of high 

neighborhood deprivation index (NDI) with low financial capital, specifically for people of 

color. Reduced access to quality hospitals and timely emergency care in these areas may 
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results in lower revascularization for the treatment of AMI among patients of lower income 

and patients of color.46–49

Our findings are particularly noteworthy as Black race and lower-income level continue to 

be associated with a decreased likelihood of receiving revascularization for AMI. The racial 

difference in therapy was observed in PCI, but not CABG. This is concerning given that 

PCI can be life-saving in AMI, and Black patients have consistently higher rates of death 

from coronary artery disease.33 Our study is aimed at raising awareness about persistent 

racial, gender, and income related disparities with potentially life-saving cardiovascular care. 

We advocate for pre-emptive management of bias in decision-making, changes of policies 

that support structural racism, and management of social determinants of health, which may 

eliminate disparities in treatment.

Research has revealed how patients of color receive inferior treatment. A U.S. meta-

synthesis about clinician decision-making revealed that clinicians offer unequal care to 

patients of color due to misconceptions about meaning of race, patient-level issues 

(comorbidities, access barriers), system-level issues (inadequate ancillary support, time), 

patient values (trust), communication (culturally appropriate), as well as bias and racism.42 

Therefore, each of these issues should be addressed with each patient. Implementation 

science frameworks informed by patient and clinical stakeholders can be used to identify 

the best strategies to address each factor and followed by testing to optimize receipt of 

appropriate therapies such as PCI. This may be the best way to ensure that cardiologists are 

offering PCI equitably across race, ethnicity, income, gender, and the intersections of these 

important groups. Consideration of these processes with each clinical trial may improve the 

translation of evidence-based therapies to everyday equitable practice.

We acknowledge limitations in our analysis. First, WHI did not adjudicate for coronary 

angiography results, and we cannot confirm the appropriateness of revascularization or 

the time between presentation and revascularization in minutes or hours; thus, we are 

unable to quantify all quality and performance measures for revascularization. However, 

appropriate treatment of STEMI includes prompt revascularization,50 and we identified 

consistent differences in revascularization by race and income after adjusting for AMI 

type as well as demographics and comorbidities. Second, we could not determine the 

presence of uncontrolled co-occurring diseases that might result in type II demand AMI 

other than known comorbidities. Such clinical presentations could appropriately nullify the 

need for coronary reperfusion among these postmenopausal women. Third, WHI data does 

not include neighborhood deprivation index, but several of the factors in neighborhood 

deprivation index were included in the analyses. Fourth, WHI data includes data at the 

level of the individual, not at the level of hospital or larger healthcare system. Therefore, 

we cannot ascertain the type of hospital a patient may have presented to initially, or any 

subsequent transfers to PCI capable hospitals. Lastly, we do not know the role of shared 

decision-making in the option to offer revascularization. Discordance between patient and 

healthcare professional goals could be linked with results.
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CONCLUSION

Among postmenopausal women participating in one of the largest and longest population 

studies of women, we found that Black race and income <$20,000 were associated with 

lower likelihood of coronary revascularization among patients presenting with AMI than 

patients with White race and income ≥$20,000 respectively. No significant differences 

were observed among patients of Hispanic ethnicity and Non-Hispanic White ethnicity. 

Our findings suggest that race and income merit consideration in the complex management 

of AMI. Additional investigation with patients, community stakeholders, and healthcare 

professionals is needed to develop timely interventions that invoke anti-racist principles.

Supplementary Material

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

• Black race remains associated with less coronary revascularization post AMI.

• Hispanic women had similar likelihood of revascularization as White women 

post AMI.

• Annual income <$20,000 is associated with less coronary revascularization 

post AMI.

• Race, ethnicity, and income merit consideration in the complex management 

of AMI.
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Figure 1. Study Profile.
Exclusion Criteria: missing race/ethnicity (n=19), missing or unknown income (n=410), 

unable to classify MI type (n=152), self-reported MI at enrollment (n=512), race/ethnicity 

specified as other (n=174). These numbers are not mutually exclusive.
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Figure 2. Annualized Trends in Revascularization Incidence (per-1000 person-years) Among 
Postmenopausal Women with AMI (2005–2019).
Figure 2A demonstrates trends by race and ethnicity with White race indicated by a blue 

line; Black race, orange line; Hispanic ethnicity, gray line. Figure 2B. Trends by annual 

income <$20,000 is indicated with an orange line; ≥$20,000, blue line.
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Figure 3. Revascularization Rates by Race and Ethnicity and Income level Pre- and Post-2010.
*p-value indicates interaction between time period of revascularization and race and 

ethnicity or income.
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Table 1.

Baseline characteristics in WHI Study population with AMI

Race/Ethnicity Income Level

Total 
Sample

Black White Hispanic Income ≥ 
$20K

Income < 
$20K

Variable (n=5,284) (n=502) (n=4,635) (n=147) p-
value

(n=4,058) (n=1,226) p-
value

Age [mean, sd] 66.3 (6.8) 63.7 (7.0) 66.7 (6.7) 62.3 (6.8) <0.01 65.9 (6.8) 67.6 (6.7) <0.01

BMI [mean, sd] 29.0 (6.2) 32.0 (6.5) 28.7 (6.1) 29.3 (6.3) <0.01 28.8 (6.2) 29.8 (6.2) <0.01

Race

 Non-Hispanic Black 502 (9.5) --- --- --- 332 (8.2) 170 (13.9) <0.01

 Non-Hispanic 
White

4635 (87.7) --- --- --- 3637 (89.6) 998 (81.4)

 Hispanic 147 (2.8) --- --- --- 89 (2.2) 58 (4.7)

Education <0.01 <0.01

 Less than High 
School

310 (5.9) 63 (12.6) 211 (4.6) 36 (24.8) 132 (3.3) 178 (14.6)

 High School 
graduate

1140 (21.7) 73 (14.6) 1047 (22.7) 20 (13.8) 778 (19.3) 362 (29.7)

 Some College 2107 (40.1) 216 (43.2) 1828 (39.7) 63 (43.5) 1591 (39.4) 516 (42.3)

 College graduate 1697 (32.3) 148 (29.6) 1523 (33.0) 26 (17.9) 1534 (38.0) 163 (13.4)

Income (% annual 
household)

<0.01 <0.01

 ≥$50,000 1378 (26.1) 111 (22.1) 1241 (26.8) 26 (17.7) 1378 (34.0) 0 (0.0)

 $20,000-$49,999 2680 (50.7) 221 (44.0) 2396 (51.7) 63 (42.9) 2680 (66.0) 0 (0.0)

 <$20,000 1226 (23.2) 170 (33.9) 998 (21.5) 58 (39.5) 0 (0.0) 1226 (100.0)

WHI Study Status 0.27 <0.01

 OS participant 2544 (48.2) 228 (45.4) 2239 (48.3) 77 (52.4) 2002 (49.3) 542 (44.2)

 CT participant 2740 (51.8) 274 (54.6) 2396 (51.7) 70 (47.6) 2056 (50.7) 684 (55.8)

Insurance Status <0.01 <0.01

 Private Only 2191 (41.5) 243 (48.4) 1877 (40.5) 71 (48.3) 1872 (46.1) 319 (26.0)

 Public 2861 (54.1) 224 (44.6) 2584 (55.8) 53 (36.1) 2082 (51.3) 779 (63.5)

 No insurance/
Unknown

232 (4.4) 35 (7.0) 174 (3.8) 23 (15.7) 104 (2.6) 128 (10.4)

Marital Status <0.01 <0.01

 Married or 
partnered

2997 (56.8) 199 (39.7) 2717 (58.7) 81 (55.5) 2663 (65.7) 334 (27.3)

 Single/divorced/
widowed

2278 (43.2) 302 (60.3) 1911 (41.3) 65 (44.5) 1389 (34.3) 889 (72.7)

Smoking Status <0.01 <0.01

 Never 2437 (46.9) 220 (44.8) 2140 (46.9) 77 (52.4) 1861 (46.6) 576 (47.8)

 Former 2183 (42.0) 185 (37.7) 1946 (42.7) 52 (35.4) 1728 (43.3) 455 (37.7)

 Current 578 (11.1) 86 (17.5) 474 (10.4) 18 (12.2) 403 (10.1) 175 (14.5)
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Race/Ethnicity Income Level

Total 
Sample

Black White Hispanic Income ≥ 
$20K

Income < 
$20K

Variable (n=5,284) (n=502) (n=4,635) (n=147) p-
value

(n=4,058) (n=1,226) p-
value

Alcohol 
(servings/wk) [mean, 
sd]

2.04 (4.70) 0.88 (3.07) 2.19 (4.87) 1.10 (3.20) <0.01 2.29 (4.73) 1.21 (4.53) <0.01

Diabetes Mellitus 588 (11.1) 127 (25.3) 437 (9.4) 24 (16.3) <0.01 399 (9.8) 189 (15.4) <0.01

Atrial Fibrillation 310 (6.0) 28 (5.8) 276 (6.1) 6 (4.2) 0.65 228 (5.7) 82 (6.9) 0.14

Physical Activity 
(METhrs/wk) [mean, 
sd]

10.84 (12.53) 8.74 
(12.71)

11.13 (12.56) 8.74 (10.14) <0.01 11.39 (12.56) 8.99 (12.27) <0.01

Heart Failure 86 (1.6) 19 (3.8) 65 (1.4) 2 (1.4) <0.01 59 (1.5) 27 (2.2) 0.08

Family History of MI 768 (14.5) 53 (10.6) 699 (15.1) 16 (10.9) <0.01 594 (14.6) 174 (14.2) 0.70

Hyperlipidemia 1044 (19.8) 105 (21.0) 907 (19.6) 32 (21.8) 0.63 802 (19.8) 242 (19.8) 0.99

Hypertension 2651 (50.2) 341 (67.9) 2246 (48.5) 64 (43.5) <0.01 2000 (49.3) 651 (53.1) 0.02

Coronary Heart 
Disease

202 (3.8) 16 (3.2) 180 (3.9) 6 (4.1) 0.73 156 (3.8) 46 (3.8) 0.88

AMI Type 0.01 0.98

 STEMI 1764 (33.4) 143 (28.5) 1582 (34.1) 39 (26.5) 1355 (33.4) 409 (33.4)

 NSTEMI 3520 (66.6) 359 (71.5) 3053 (65.9) 108 (73.5) 2703 (66.6) 817 (66.6)

Region <0.01 0.11

 Northeast 1345 (25.5) 75 (14.9) 1252 (27.0) 18 (12.2) 1036 (25.5) 309 (25.2)

 South 1325 (25.1) 237 (47.2) 1038 (22.4) 50 (34.0) 987 (24.3) 338 (27.6)

 Midwest 1195 (22.6) 131 (26.1) 1058 (22.8) 6 (4.1) 924 (22.8) 271 (22.1)

 West 1419 (26.9) 59 (11.8) 1287 (27.8) 73 (49.7) 1111 (27.4) 308 (25.1)

BMI, indicates body mass index in kilogram/meter2; hrs, hours; MET, metabolic equivalents; public, Medicare/Medicaid/Military; SD, standard 
deviation; wk, week

Am Heart J. Author manuscript; available in PMC 2023 April 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Tertulien et al. Page 19

Table 2.

Unadjusted and adjusted hazards ratio (HR) of coronary revascularization among postmenopausal women with 

AMI

Crude Model 1 Model 2 Model 3

HR (95% CI) p-value HR (95% CI) p-value HR (95% CI) p-value HR (95% CI) p-value

Any revascularization

  Race

   Non-Hispanic White Ref Ref Ref Ref

   Non-Hispanic Black 0.99 (0.84,1.16) 0.87 0.98 (0.83, 
1.15)

0.79 0.78 (0.65, 
0.92)

<0.01* 0.79 (0.66, 
0.95)

0.01*

   Hispanic 1.18 (0.92,1.50) 0.19 1.16 (0.91, 
1.48)

0.24 1.07 (0.82, 
1.38)

0.62 1.09 (0.84, 
1.41)

0.52

  Income

   <20,000 0.97 (0.89,1.06) 0.56 0.98 (0.90, 
1.07)

0.66 0.89 (0.81, 
0.98)

0.02* 0.90 (0.82, 
0.99)

0.04*

   ≥20,000 Ref Ref Ref Ref

PCI

  Race

   Non-Hispanic White Ref Ref Ref Ref

   Non-Hispanic Black 0.87 (0.72,1.06) 0.16 0.86 (0.71, 
1.04)

0.12 0.71 (0.58, 
0.88)

<0.01* 0.72 (0.59, 
0.90)

<0.01*

   Hispanic 1.17 (0.89,1.54) 0.27 1.14 (0.86, 
1.50)

0.36 1.08 (0.80, 
1.45)

0.61 1.10 (0.82, 
1.48)

0.54

  Income

   <20,000 0.95 (0.85,1.05) 0.28 0.96 (0.87, 
1.06)

0.40 0.90 (0.81, 
1.01)

0.07 0.92 (0.82, 
1.03)

0.14

   ≥20,000 Ref Ref Ref Ref

CABG

  Race

   Non-Hispanic White Ref Ref Ref Ref

   Non-Hispanic Black 1.35 (1.02,1.79) 0.03* 1.37 (1.04, 
1.81)

0.03* 0.95 (0.71, 
1.29)

0.76 0.97 (0.72, 
1.32)

0.86

   Hispanic 0.98 (0.58,1.65) 0.93 1.00 (0.59, 
1.68)

0.99 0.86 (0.51, 
1.46)

0.58 0.88 (0.51, 
1.49)

0.62

  Income

   <20,000 1.12 (0.95,1.32) 0.17 1.11 (0.94, 
1.31)

0.20 0.91 (0.76, 
1.09)

0.30 0.91 (0.76, 
1.10)

0.33

   ≥20,000 Ref Ref Ref Ref

Statistically significant values are denoted with * Model 1. adjusted for age.

Model 2. Model 1 plus adjustment for education, physical activity, smoking status, diabetes, hypertension, hyperlipidemia, heart failure, obesity, 
AMI type, insurance type, and region.

Model 3. Model 2 plus adjustment for race/ethnicity with income output -OR- Model 2 plus adjustment for income with race/ethnicity output.
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