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Abstract

Background—Young women (<65 years) experience a 2–3-fold greater mortality risk than 

younger men after acute myocardial infarction (AMI). However, it is unknown whether they are at 

higher risk for 30-day readmission, and if this association varies by age. We examined sex 

differences in the rate, timing and principal diagnoses of 30-day readmissions, including the 

independent effect of sex following adjustment for confounders.

Methods and Results—We included patients aged 18–64 years with a principal diagnosis of 

AMI. Data was utilized from the Healthcare Cost and Utilization Project-State Inpatient Database 

for California (07–09). Readmission diagnoses were categorized using an aggregated version of 

the Centers for Medicare and Medicaid Services’ Condition Categories, and readmission timing 

was determined from the day after discharge. Of 42,518 younger patients with AMI (26.4% 

female), 4,775 (11.2%) had at least one readmission. The 30-day all-cause readmission rate was 

higher for women (15.5% vs. 9.7%, P<0.0001). For both sexes, readmission risk was highest on 

days 2–4 after discharge and declined thereafter, and women were more likely to present with non-

cardiac diagnoses (44.4% vs. 40.6%, P=0.01). Female sex was associated with a higher rate of 30-
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day readmission, which persisted after adjustment (HR=1.22, 95% CI 1.15, 1.30). There was no 

significant interaction between age and sex on readmission.

Conclusions—Compared with men, younger women have a higher risk for readmission, even 

after adjustment for confounders. The timing of 30-day readmission was similar in women and 

men, and both sexes were susceptible to a wide range of causes for readmission.
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INTRODUCTION

Younger women with ischemic heart disease represent a distinct phenotype. They have 

pathophysiologic and clinical features that contrast with men and older patients.1, 2 

Moreover, women hospitalized with acute myocardial infarction (AMI) are at higher risk for 

a broad range of in-hospital adverse outcomes.2–7 Younger women experience a two- to 

three-fold greater risk of in-hospital mortality following AMI than similarly aged men, and 

this association persists following adjustment for a range of factors.3, 4

Readmission, which commonly does not track with mortality and has different predictors,8 

is also an important outcome as it imposes significant physical and psychological burden on 

patients;910, 11 however it is unknown whether younger women are at higher risk for 

readmission after AMI. Furthermore, it is not known if the transient period of generalized 

risk for readmission following hospitalization for many conditions - a phenomenon called 

‘post hospital syndrome’-12, 13 differs by sex in young patients with AMI. That is, whether 

the post-hospital period is characterized by a period of vulnerability to a wide range of acute 

events requiring hospitalization and whether it varies by sex. Identifying sex differences in 

the incidence, timing and patterns of readmission has yet to be studied and could inform 

initiatives to reduce readmissions among younger women after AMI and improve outcomes.

Accordingly, we utilized data from the state of California to (a) evaluate sex differences in 

the rate, timing and principal diagnosis of 30-day readmissions following AMI, (b) examine 

the association of sex with 30-day readmissions, and assessing whether or not there is an 

age-sex interaction. We hypothesized that younger women (<65 years) have a higher risk of 

readmission than younger men, even following extensive adjustment for covariates, as well 

as similar timing of readmission, and a broad range of readmission diagnoses.

METHODS

Study Sample

The study population was derived from the Healthcare Cost and Utilization Project (HCUP) 

- State Inpatient Dataset of California from January 2007 to November 2009. Inclusion 

criteria consisted of patients 18–65 years old with a principal discharge diagnosis of AMI, as 

defined by the International Classification of Diseases, Ninth Revision Clinical Modification 

(ICD-9-CM) codes of 410.xx, except the fifth digit of 2 which indicates an old AMI, used 

for the Center for Medicare & Medicaid Services (CMS) publicly reported readmission 
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measures.14–16 We excluded hospitalizations where a patient (a) left against medical advice 

(b) was transferred to another facility or (c) died in-hospital. We also excluded 

hospitalizations for non-California residents, as subsequent readmissions may not have been 

captured in the state inpatient dataset.

We considered only the first readmission within 30 days for our analysis, similar to the 

federal measures and previous research.13, 15 Additional re-hospitalizations within this 30-

day period were not counted as index hospitalizations. Subsequent hospitalizations occurring 

after 30-days from discharge were counted as index admissions if they met inclusion criteria. 

For each index admission, baseline comorbidities were derived using the diagnosis codes in 

the index admission, as well as admissions in the preceding one-year. The Yale University 

Human Investigation Committee approved this study, including waiver of the requirement 

for participant informed consent.

Readmission Rate and Timing—The first unplanned readmission due to any cause, 

within 30-days of the index admission, was identified as readmission for each index 

admission as used by the CMS criteria for reporting hospital readmission performance. 

Planned hospitalizations, as identified by the CMS planned readmission algorithm, were 

excluded.14–17 To assess the timing of readmissions, the percentage of readmissions 

occurring on each day over the 30-days following discharge were calculated among all the 

readmissions.

Risk Factors at Presentation and Principal Diagnoses among Readmissions—
The risk factors at presentation (i.e. cardiovascular risk factors and co-morbidities) included 

in this study were derived from the diagnosis codes in the previous hospitalization within 

one-year prior to the current hospitalization or the secondary diagnosis codes in the current 

hospitalization, and were grouped into condition categories using the condition category 

system.18 Potential complications in the current hospitalization were excluded14–17. The 

principal diagnoses of readmissions were also matched to the corresponding CMS condition 

categories,18 which assemble presenting diagnoses into clinically coherent conditions.

Due to prior data indicating that 85% of the 189 condition categories groups each accounted 

for less than 1% of all readmissions after AMI,13 the condition categories were further 

consolidated into 30 diagnostic categories, as done previously,13 to make data presentation 

and interpretation more meaningful. These categories were designed to be clinically 

relevant, internally consistent, and delineate the most common readmission diagnoses after 

discharge from AMI hospitalizations (see Supplemental Tables 1–2).13

For readmission diagnoses, the percentage of readmissions occurring due to each of the 30 

modified condition categories during the 30-days post discharge were calculated. We also 

determined the proportion of readmission diagnoses occurring due to cardiovascular versus 

non-cardiovascular conditions.13

Statistical Analysis

Baseline characteristics were examined for the total sample and compared between men and 

women using Chi-squared tests for categorical variables and t-tests for continuous variables. 
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We measured timing of the first readmission within 30-days post discharge by days elapsed 

since discharge, and characterized readmissions by principal diagnoses among all 

readmissions within 30-days post discharge. Patients were censored at 30-days if they did 

not have a readmission within 30-days of discharge. Cox proportional hazards models, using 

sequential adjustment for potential confounders, were used to determine the relationship 

between sex and 30-day readmission, which were represented by risk-adjusted hazard ratios 

(HR’s) and 95% confidence intervals (CI). Proportional-hazards assumption was tested 

using (a) the graph of the log (-log [survival]) versus the log of survival time (to observe if 

the curves of men and women were parallel), and (b) Schoenfeld residuals on the functions 

of time (to observe if there was a zero slope), whereby no parallel curve or a non-zero slope 

indicates a violation of the proportion-hazards assumption. For all models, we sequentially 

adjusted for potential confounders and, at each step, assessed the association of sex with 

outcomes. The unadjusted model included sex only. The first model included socio-

demographics (age, race, and insurance status) in addition to sex (Model 1). The second 

model included socio-demographics and cardiovascular risk factors/conditions/procedures 

(acute coronary syndrome, heart failure, diabetes, cerebrovascular disease/stroke, AMI, 

other location of AMI, angina pectoris, atherosclerosis, valvular/rheumatic heart disease, 

arrhythmias, percutaneous coronary angioplasty, coronary artery bypass surgery) (Model 2). 

The third model included socio-demographics, cardiovascular risk factors/conditions/

procedures, and other co-morbidities (chronic obstructive pulmonary disease (COPD), 

pneumonia, asthma, renal failure, end-stage renal disease or dialysis, vascular or circulatory 

disease, other urinary tract disorders, disorders of fluid/electrolyte/acid-base, history of 

infection, metastatic cancer and acute leukemia, cancer, iron deficiency and/or anemia, 

decubitus ulcer or chronic skin ulcer, protein-calorie malnutrition, hemiplegia, paralysis, 

functional disability, dementia and senility, major psychiatric disorders (includes 

schizophrenia, major depressive, bipolar and paranoid disorders and reactive and unspecified 

psychosis), drug and alcohol abuse) (Model 3). The fourth model included socio-

demographics, cardiovascular risk factors/conditions/procedures, other co-morbidities, and 

length of stay (Model 4). The fifth model included socio-demographics, cardiovascular risk 

factors/conditions/procedures, other co-morbidities, length of stay, and discharge disposition 

(Model 5). In the final model we tested an interaction between age and sex on 30-day 

readmission, with age modeled as a continuous variable. For all statistical analyses, the 

significance level was 2-sided with a P-value <0.05. All analyses were conducted using SAS 

9.2 (SAS Institute Inc., Cary, NC) and STATA/SE 12.0 (Stata Corp, College Station, TX).

RESULTS

Risk Factors at Presentation

The 42,518 index admissions included in the study cohort, were from 40,851 patients; of 

whom 39,422 (96.5%) had only one admission and 1,429 (3.5%) had more than one 

admission. Of the index admissions 11,215 (26.4%) were among women (Table 1). Women, 

as compared with men, were older (55±8 vs. 54±8 years) and more likely to be African 

American or Hispanic and to have Medicare or Medicaid as their primary health insurance. 

Women also had a substantively higher frequency of unfavorable cardiovascular risk factors 

and co-morbidities as compared with men, such as heart failure, diabetes, stroke, 
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pneumonia, asthma, cancer, COPD, renal failure, vascular/circulatory disease, arrhythmia, 

acute coronary syndrome, hemiplegia/paralysis/functional disability, infection, dementia, 

valvular/rheumatic heart disease, iron deficiency, angina pectoris and major psychiatric 

disorders (p <0.0001 for all). Women also had a longer length of stay in hospital than men, 

and were more likely to be transferred to a skilled nursing/immediate care facility and/or 

receive home health care.

30-Day Readmission Rate

There were a total of 4,775 30-day all-cause readmissions, of which 1,736 were women. The 

crude readmission rate for women was 15.5%, compared with 9.7% for men (P<0.001) 

(Figure 1A). Among all sub-groups of age, women had higher rates of 30-day readmissions 

compared with similarly aged men: women aged 18–49 (14.9% vs. 8.7%), aged 50–54 

(14.2% vs. 9.6%), aged 55–59 (15.7% vs. 10.0%), and aged 60–64 (16.5% vs. 10.5%) 

(P<0.0001 for all) (Figure 1B). When examining subgroups by race and payer status, 

younger women also had higher rates of 30-day readmission compared with younger men 

(P<0.0001 for all) (Figures 1C–D).

Timing and Readmission Diagnosis

The daily percentages of all readmissions were highest between days 2–4 after discharge, 

with a peak at day 2 and a gradual decline thereafter for both sexes. In both women and men, 

the first week following AMI accounted for 42% of all hospital readmissions (Figure 2).

The most frequent readmission diagnoses, by modified condition categories, for women and 

men are presented in Table 2. Overall, in comparison to men, women were more likely to 

present with non-cardiac causes (44.4% vs. 40.6%, P=0.01). Largely, the percentages of all 

readmissions were similarly distributed across diagnostic categories with a few exceptions. 

Specifically, women were more likely to present with COPD (2.4% vs. 0.9%, P<0.0001) and 

urinary tract disorders (1.7% vs. 0.5%, P<0.0001), whereas men were more likely to present 

with syncope (1.3% vs. 0.3%, P=0.001), chronic angina/coronary artery disease (8.5% vs. 

6.9%, P<0.05) and chest pain (13.9% vs. 11.9%, P<0.05). On readmission, younger women 

were also less likely to receive cardiac catheterization (8.9% vs. 12.2%; P<0.0001) and 

percutaneous coronary intervention than men (5.0% vs. 7.7%; P<0.0001). However, rates of 

receiving coronary artery bypass grafting were similar between sexes (0.6% vs. 1.1%; 

P=0.06).

Independent Association of Sex on Readmission

No violation on the proportional-hazards assumption was found, the proportional-hazard 

survival models are appropriate for the evaluation on the sex differences on readmission. 

Figure 3 shows the association of sex with readmission, sequentially adjusting for important 

confounders. In the unadjusted model, women were more likely to have a higher rate of 

readmission than men (HR=1.65, 95% CI 1.55, 1.75). After sequentially adjusting for socio-

demographics (HR=1.40, 95% CI 1.32, 1.49), both socio-demographics and cardiovascular 

risk factors (HR=1.28, 95% CI 1.20, 1.36), socio-demographics, cardiovascular risk factors 

and other co-morbidities (HR=1.21, 95% CI 1.14, 1.29), socio-demographics, cardiovascular 

risk factors, other co-morbidities, and length of stay (HR=1.22, 95% CI 1.15, 1.30), as well 
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as socio-demographics, cardiovascular risk factors, other co-morbidities, length of stay, and 

discharge disposition (HR=1.22, 95% CI 1.15, 1.30), women still had a 22% higher risk of 

readmission compared with similarly aged men. When assessing the interaction between age 

and sex on readmission in the final model (age as a continuous variable), this was not 

statistically significant, suggesting that this association with readmission is not modified by 

age (P=0.53). To directly assess whether a secondary diagnosis of heart failure explained the 

higher readmission rate in women (23% women vs. 17% men, P<0.001), we further adjusted 

for this in the final step of our Cox regression model. Despite this adjustment we found that 

women still had a 22% higher risk of 30-day readmission compared with men (HR=1.22, 

95% CI 1.15, 1.30). In addition, to test whether participants with multiple admissions 

produced bias by underestimating the standard errors, we repeated the Cox regression model 

by adding the index admissions clustering with the patients and found a similar result. This 

is likely due to the fact that few patients appeared more than once (N=1,429 total).

DISCUSSION

We found that younger women (<65 years) have nearly a two-fold higher crude 30-day 

readmission rate following AMI compared with younger men, an association that persists 

following extensive adjustment for confounders, and is consistent across all strata of age. We 

also observed a higher crude rate of readmission in younger women across race and 

insurance status sub-groups. Despite the higher magnitude, the timing of readmission within 

30-days was similar in women compared with men. In both sexes, more than two-fifths of 

readmissions were due to causes unrelated to their initial AMI, with women having a higher 

proportion of non-cardiac admissions.

This is the first comprehensive assessment of sex differences in 30-day readmissions after 

AMI in younger women, systematically characterizing the timing and causes of these 

readmissions. Younger women with AMI are at greater risk of adverse outcomes,2–4 and 

represent a population who have not been specifically investigated.19–21 Previous studies 

examining sex differences in readmissions after AMI have focused solely on older 

populations. They suggest that older women (aged ≥65 years) have a 20–60% greater risk 

for readmission compared with men.22–25 However, these studies looked only at longer time 

periods (6 months to 1-year), which include risk that may not be related to the initial 

hospitalization.23–25 The 30-day period following hospitalization is a crucial interval, as it 

accounts for over a third of the annual hospitalizations after medical conditions and is the 

focus of national improvement efforts.10 Therefore, identifying patients at a higher risk for 

re-hospitalization during this period provides opportunities to develop interventions to 

reduce readmissions that are appropriate for an individual’s risk of readmission.

We found nearly twice as many readmissions in younger women as compared with younger 

men, and this was observed among all age sub-groups. In the sequential model, a large 

proportion of the association of sex on readmission was explained by socio-demographic 

differences. Younger women with AMI were more likely African-American and dependent 

on federal insurance. Further, we noted that women had a much higher comorbidity burden, 

which added to their vulnerability for readmission. However, even in the final model after 

adjusting for all covariates, women remained at a 22% higher risk for readmission. These 
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findings suggest that there are other factors at play that predispose younger women to 

readmission. Mechanistic features underlying this risk may include differences in co-

morbidities and/or consequences of the AMI, as well as social and/or psychosocial factors. 

Nevertheless, after an AMI, younger women bear a much greater burden of risk of an acute 

event requiring a hospitalization than younger men. There are several possible reasons why 

readmission rates are higher for younger women than younger men. Firstly, younger women 

are prone to more complications after a hospitalization for AMI, such as longer lengths of 

stay and bleeding events.2–4 In addition, we hypothesize that women may be more 

susceptible to the disruption of the hospitalization itself and have more stressful and difficult 

experiences than men, and this excess allostatic load may lead to a greater vulnerability after 

discharge.

Moreover, readmission has multifaceted elements, and previous studies examining sex 

differences have indicated that psychosocial factors such as depression may also have 

negative consequences for readmission.25 Indeed, our analyses did not account for potential 

important psychosocial influences such as health status (symptoms, functioning, quality of 

life),26, 27 social support and the role of stress.28, 29 Further, it has previously been shown 

that work/home roles, including providing care to their children and family, play an 

important prognostic role in women post AMI;30, 31 since they have additional caregiving 

responsibilities,32 we hypothesize that women may be less likely to focus on their own 

recovery following AMI, and this may act as a potential social explanation for the sex based 

differences in readmission. Providing care for family members may be a burden, but also 

raises the possibility that women may be less likely to have caregivers themselves after an 

AMI.33, 34 In fact, having a caregiver following a cardiac hospitalization has been shown to 

be a predictor of re-hospitalization and/or adverse outcomes.32, 35–37 The influence of these 

factors on readmission should be further investigated in regards to sex differences.

Although younger women had a higher rate of readmission compared with similarly aged 

men, the pattern of readmission timing was generally similar. Specifically, the risk for 

readmission was greatest between days two and four (peaking at day two) with a large 

proportion of readmissions occurring in the first week, and this pattern did not vary by sex. 

Similar to previous research,13 the timing of 30-day readmissions in our study highlights 

that the immediate few days following discharge represent an extremely high-risk period, 

particularly after AMI. This is an intense period of recovery and adjustment for the patient 

and they are not likely to be seeing a physician or other health care professional during this 

period,38, 39 especially for this young population, as a large majority are discharged home. 

Reducing readmissions during this period may necessitate in-hospital interventions and 

better discharge planning practices, including incorporating early ambulatory interventions.

There were a variety of causes for readmission, and a large proportion of readmission 

diagnoses in both sexes were due to reasons unrelated to the primary reason for 

hospitalization10, 13 and women were shown to have a higher proportion of non-cardiac 

admissions compared with men, although this was only a modest difference. Further, it is 

important to point out that in absolute rates, the rate of both cardiac (8.6%) and non-cardiac 

hospitalizations were higher in women than in men (5.8% and 3.9%), and thus this should 

not be interpreted as a lower likelihood that a readmission be cardiac instead of non-cardiac 

Dreyer et al. Page 7

Circulation. Author manuscript; available in PMC 2017 February 23.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



among women, to be confused with lower rates of cardiac hospitalizations. This period of 

acquired vulnerability to readmission for a broad range of diagnoses following 

hospitalization- a phenomenon called the post-hospital syndrome12, 13- has been shown 

across a variety of conditions, and we found that both sexes were similarly susceptible. Even 

in the first week following hospital discharge, a sizeable proportion of readmissions were for 

non-cardiovascular causes. Although the mechanism for the post-hospital syndrome is 

currently unclear, it may be a result of allostatic stress during the hospital stay (i.e. loss of 

strength and mobility40 difficulty performing daily activities,41–43 nutritional/sleep 

deprivation,44, 45 and delirium,46 and/or a complex interplay between community level and 

patient related factors). Overall, women were more likely to have non-cardiac diagnoses 

compared with men, but the difference was small. The reasons why women are more 

vulnerable for unrelated causes for readmission is unclear and warrants further study.

Study Implications

This study highlights, that younger women of all age groups <65 years, are at higher risk for 

readmission than similarly aged men. Moving forward, healthcare providers should be made 

aware of this disparity, and research efforts be directed toward identifying risk factors or 

opportunities in care that differ between groups and that may mediate the observed 

disparities in the risk of readmission, which may inform effective interventions. Given the 

high risk for early readmission after AMI, there may need to be continued focus on safe 

discharge planning and early ambulatory interventions following hospital discharge. More 

specifically, there is an opportunity to focus on young women, a high-risk group, who are 

inherently more unaware of the prevalence of coronary artery disease.

Limitations

Our study has several limitations. First, our analysis is based on administrative claims data, 

which lack information on potential explanatory factors, for example health status and the 

severity of the initial AMI, which may explain the sex disparities observed. Second, our data 

may not be nationally representative, as we analyzed only the state of California. However, 

California is the most populous state, representing 12% of the US population. Third, as there 

is no denominator file for California we have only reported the rates of re-hospitalization 

within California, and thus there is a possibility that some patients would be hospitalized 

outside of California, however we expect that to be rare and to not have biased our results. 

Fourth, we lacked information regarding treatment, including the use of fibrinolytic therapy, 

guideline medications (i.e. aspirin, statins, beta blockers), as well as rates of filling these 

medications post discharge. Fifth, the readmission causes included in this study were by 

primary discharge diagnosis and not via presentation/admission reason for re-hospitalization. 

Lastly, due to unavailability of mortality data we were unable to account for the competing 

risk of mortality on the risk of readmission. However, as we know from prior studies that 

younger women have a higher mortality than younger men, accounting for the competing 

risk of mortality may only make the differences in risk for readmission more pronounced.
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CONCLUSION

We observed nearly a 2-fold greater risk of readmission in younger women with AMI as 

compared with younger men. Importantly, the association of sex persists even following 

extensive adjustment for covariates, and does not vary by age. The timing of readmission 

was broadly similar between sexes, and both sexes were vulnerable for a wide range of 

unrelated causes for readmission, a pattern consistent with a ‘post-hospital syndrome.’ The 

key finding is that the pattern was similar in women and men, but the rate was substantially 

higher in women.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Readmission rates stratified by sex and specified groups in younger patients with AMI (1A: 

overall readmission rate, 1B: age groups, 1C: race groups and 1D: payer status groups). P-

values for all <0.001.
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Figure 2. 
Timing of readmissions per day (0–30) post AMI for younger women (red) and men (blue). 

Non-significant for women vs. men.

Dreyer et al. Page 14

Circulation. Author manuscript; available in PMC 2017 February 23.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 3. 
Forest Plot showing the independent association of sex on readmission (unadjusted and 

adjusted) (Hazard ratios & 95% Confidence intervals). P-values for each model <0.001.
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Table 1

Risk Factors at Presentation Stratified by Sex in Younger Patients with AMI.*

Total Sample
(N=42518)

Men
(N=31303, 74%)

Women
(N=11215, 26%)

P-value

Socio-demographics (%)

Age: Mean±SD 53.9±7.6 53.6±7.6 54.6±7.5 <.001

Race (%)

 White 23848 (56.1) 17902 (57.2) 5946 (53.0)

 Black 3475 (8.2) 2025 (6.5) 1450 (12.9) <.001

 Hispanic 8536 (20.1) 6206 (19.8) 2330 (20.8)

 Other 6659 (15.7) 5170 (16.5) 1489 (13.3)

Insurance Status (%)

 Medicare 5247 (12.3) 3413 (10.9) 1834 (16.4)

 Medicaid 6009 (14.1) 3678 (11.8) 2331 (20.8) <.001

 Private insurance 23550 (55.4) 18173 (58.1) 5377 (47.9)

 Other 7712 (18.1) 6039 (19.3) 1673 (14.9)

CV Risk Factors (%)

Acute coronary syndrome 3196 (7.5) 2036 (6.5) 1160 (10.3) <.001

Congestive Heart failure 3214 (7.6) 1855 (5.9) 1359 (12.1) <.001

Diabetes and Complications 15092 (35.5) 10117 (32.3) 4975 (44.4) <.001

Cerebrovascular Disease 847 (1.9) 479 (1.5) 368 (3.3) <.001

Stroke 338 (0.8) 193 (0.6) 145 (1.3) <.001

Anterior Myocardial Infarction 7024 16.5) 5652 (18.1) 1372 (12.2) <.001

Other Location of AMI 10126 23.8) 8081 (25.8) 2045 (18.2) <.001

Angina pectoris/old AMI 6488 (15.3) 4635 (14.8) 1853 (16.5) <.001

Coronary atherosclerosis 34970 (82.3) 26427 (84.4) 8543(76.2) <.001

Valvular/Rheumatic Heart Disease 2841 (6.7) 1754 (5.6) 1087 (9.7) <.001

Arrhythmias 2015 (4.7) 1303 (4.2) 712 (6.4) <.001

Procedures (%)

Percutaneous Coronary Angioplasty 6242 (14.7) 4714 (15.1) 1528 (13.6) <.001

Coronary Artery Bypass Graft Surgery 1963 (4.6) 1427 (4.6) 536 (4.8) .34

Co-morbidities (%)

Chronic Obstructive Pulmonary Disease 5172 (12.2) 3306 (10.6) 1866 (16.6) <.001

Pneumonia 2781 (6.5) 1741(5.6) 1040 (9.3) <.001

Asthma 2088 (4.9) 1111(3.6) 977 (8.7) <.001

Renal Failure 2998 (7.1) 1739 (5.6) 1259 (11.2) <.001

End-stage renal disease or dialysis 1068 (2.5) 581 (1.9) 487 (4.3) <.001

Vascular or Circulatory Disease 2373 (5.6) 1387 (4.4) 986 (8.8) <.001

Other urinary tract disorders 2120 (4.9) 1554 (4.9) 566 (5.1) .73

Disorders of fluid/electrolyte/acid-base 3887 (9.1) 2263 (7.2) 1624 (14.5) <.001

History of infection 1607(3.8) 913 (2.9) 694 (6.2) <.001
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Total Sample
(N=42518)

Men
(N=31303, 74%)

Women
(N=11215, 26%)

P-value

Metastatic Cancer and Acute Leukemia 253 (0.6) 132 (0.4) 121 (1.1) <.001

Cancer 964 (2.3) 599 (1.9) 365 (3.3) <.001

Iron deficiency and/or Anemia 8603 (20.2) 5240 (16.7) 3363 (29.9) <.001

Decubitus ulcer or chronic skin ulcer 921 (2.2) 526 (1.67) 395 (3.5) <.001

Protein-Calorie Malnutrition 745 (1.8) 446 (1.4) 299 (2.7) <.001

Hemiplegia, Paralysis, Disability 1098 (2.6) 700 (2.2) 398 (3.6) <.001

Dementia and Senility 343 (0.8) 197 (0.6) 146 (1.3) <.001

Major psychiatric disorders 1583 (3.7) 913 (2.9) 670 (5.9) <.001

Drug and alcohol abuse 1663 (3.9) 1274 (4.1) 389 (3.5) .01

LOS/Primary Discharge Disposition

LOS, Mean ± SD 4.53±5.8 4.4±6.0 4.9±6.4 <.001

LOS, Median (Q1, Q3) 2 (5) 2 (5) 2 (5) <.001

Routine (home) 38088 (89.6) 28293 (90.3) 9795 (87.3)

Transfer other including SNF/ICF 1642 (3.8) 1074 (3.4) 568 (5.0) <.001

HHC 2694 (6.3) 1870 (5.9) 824 (7.3)

Alive but place unknown 93 (0.2) 65 (0.2) 28 (0.3)

CV= cardiovascular, AMI= acute myocardial infarction, SNF= skilled nursing facility, ICF= intermediate care facility, HHC= home health care, 
LOS= length of stay

*
The information about the patient’s cardiovascular risk factors and comorbidities were captured from the diagnosis codes in the hospitalization 

within one-year prior to the secondary diagnosis codes in the current hospitalization. Potential complications in the current hospitalization were 
excluded.
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Table 2

Principal Diagnosis at Readmission within 30 Days Post AMI Stratified by Sex and by Cardiac vs. Non-

cardiac Causes.

Characteristics Total
(N=4,775)

Men
(N=3,039)

Women
(N=1,736)

P-value

Readmission for cardiac diagnosis*(%) 2770 (58.0) 1805 (59.4) 965 (55.6) .01

Heart Failure 614 (12.9) 372 (12.2) 242 (13.9) .09

Acute Myocardial Infarction 457 (9.6) 303 (9.9) 154 (8.9) .21

UA and Other Acute Ischemic HD 174 (3.6) 105 (3.5) 69 (3.9) .36

Chronic Angina and CAD 376 (7.9) 257 (8.5) 119 (6.6) .05

Valvular/rheumatic Heart Disease 8 (0.2) 6 (0.2) 2 (0.1) .50

Other Congenital Heart/Hypertensive Disease 86 (1.8) 52 (1.7) 34 (1.9) .54

Arrhythmias and Conduction Disorders 120 (2.5) 82 (2.7) 38 (2.2) .28

Chest Pain 628 (13.2) 422 (13.9) 206 (11.9) .04

Syncope 45 (0.9) 39 (1.3) 6 (0.4) .01

Acute stroke/TIA 101 (2.1) 64 (2.1) 37 (2.1) .95

Pulmonary Embolism/DVT 61 (1.3) 37 (1.2) 24 (1.4) .63

Other Peripheral Vascular Disease 100 (2.1) 66 (2.2) 34 (1.9) .62

Readmission for non-cardiac diagnosis*(%) 2005 (42.0) 1234 (40.6) 771 (44.4) .01

Pleural Effusion/Pneumothorax 46 (0.9) 35 (1.2) 11 (0.6) .08

Cardio-Respiratory Failure 86 (1.8) 54 (1.8) 32 (1.8) .87

COPD 69 (1.5) 27 (0.9) 42 (2.4) <.001

Pneumonia 125 (2.6) 77 (2.5) 48 (2.8) .63

Septicemia/Shock 130 (2.7) 80 (2.6) 50 (2.9) .61

UTI and Urinary System 43 (0.9) 14 (0.5) 29 (1.7) <.001

Cellulitis 33 (0.7) 22 (0.7) 11 (0.6) .72

Clostridium Difficile Infection 14 (0.2) 9 (0.3) 5 (0.3) .96

Renal Disorders (Renal Failure) 174 (3.6) 104 (3.4) 70 (4.0) .28

Anemia 27 (0.6) 15 (0.5) 12 (0.7) .38

Gastrointestinal Hemorrhage 75 (1.6) 51 (1.7) 24 (1.4) .43

Diabetes and its Complications 84 (1.8) 49 (1.6) 35 (2.0) .31

Fibrosis of Lung & Other Disorders 8 (0.2) 5 (0.2) 3 (0.2) .95

Hip Fracture 4 (0.1) 2 (0.1) 2 (0.1) .57

Complications of Care 391 (8.2) 259 (8.5) 132 (7.6) .26

Other Lung Disorders* 22 (0.5) 13 (0.4) 9 (0.5) .66

Primary Cancer† 11 (0.2) 6 (0.2) 5 (0.3) .53

Other 663 (13.9) 412 (13.6) 251 (14.5) .39

UA=unstable angina, HD=heart disease, CAD=coronary artery disease, TIA=transient ischemic attack, DVT=deep vein thrombosis, 
COPD=chronic obstructive pulmonary disease, UTI=urinary tract infection.

*
Readmission diagnosis grouped into cardiac vs. non-cardiac diagnoses based on criteria indicated in Supplemental Table 2.

†
Includes Acute, Congenital, and Unspecified Lung Abnormalities.
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‡
Includes cancer of the Trachea, Bronchus, Lung, and Pleura.
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