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Abstract

Background—Younger age and female sex are both associated with greater mental stress in the 

general population, but limited data exist on status of perceived stress in young and middle-aged 

patients presenting with acute myocardial infarction (AMI).
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Methods and Results—We examined sex difference in stress, contributing factors to such 

difference, and whether this difference helps explain sex-based disparities in 1-month recovery 

using data from 3,572 AMI patients (2,397 women and 1,175 men) 18–55 years of age. The 

average score of 14-item Perceived Stress Scale (PSS-14) at baseline was 23.4 for men and 27.0 

for women (p<0.001). Higher stress in women was largely explained by sex differences in 

comorbidities, physical and mental health status, intra-family conflict, care-giving demand, and 

financial hardship. After adjustment for demographic and clinical characteristics, women had 

worse recovery than men at 1-month post-AMI, with mean differences in improvement score 

ranging from −0.04 for Euro-Qol utility index to −3.96 for angina-related quality of life (p<0.05 

for all). Further adjustment for baseline stress reduced these sex-based differences in recovery to 

−0.03 to −3.63, which however remained statistically significant (p<0.05 for all). High stress at 

baseline was associated with significantly worse recovery in angina-specific and overall quality of 

life, as well as mental health status. The effect of baseline stress on recovery did not vary between 

men and women.

Conclusions—Among young and middle-aged patients, higher stress at baseline is associated 

with worse recovery in multiple health outcomes after AMI. Women perceive greater 

psychological stress than men at baseline, which partially explains women’s worse recovery.
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Psychosocial factors have been increasingly recognized as risk factors for coronary events 

and poor cardiovascular outcomes after acute myocardial infarction (AMI).1–6 Mental stress, 

in particular, can induce myocardial ischemia and promote atherogenesis and is associated 

with behavioral factors that may adversely affect health outcomes such as treatment non-

compliance.7, 8 Prior studies have linked several psychosocial stressors (e.g., job strain and 

financial hardship) to increased incidence of coronary heart disease and AMI.4, 5, 9 

However, few studies have examined status of perceived stress in patients presenting with 

AMI.

Importantly, women tend to report greater stress and more stressful life events than men, 

potentially because of their different roles in family life and work, as compared with 

men.10–12 This differential level of stress between men and women may be an important 

reason for sex-based differences in post-AMI recovery that have been observed in previous 

studies.3, 13, 14 Psychological stress may be particularly pertinent to younger patients. Data 

from a 2009 national survey showed that self-perceived stress was inversely associated with 

advancing age, with the level of stress particularly high in people younger than 55 years of 

age.15 However, we know little about sex difference in stress in younger patients with AMI.

The purpose of this study was to characterize sex difference in perceived stress in young and 

middle-aged patients presenting with AMI and to evaluate which factors may contribute to 

the difference. We also examined the association of baseline stress with one-month recovery 

and whether sex difference in baseline stress helps explain differential post-AMI recovery 

between men and women. Findings from this study will enhance our understanding of 
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psychosocial characteristics of young and middle-aged patients with AMI and their potential 

contribution to sex-based differences in health outcomes.

METHODS

Data Source

We used data from the Variation in Recovery: Role of Gender on Outcomes of Young AMI 

Patients (VIRGO) study, the largest prospective observational study of young and middle-

aged women and men with AMI. Details about the design of the VIRGO study are reported 

elsewhere.16 In brief, VIRGO was a prospective, observational study of AMI patients 18–55 

years old from a large, diverse, network of 103 hospitals in the U.S., 24 in Spain, and 3 in 

Australia enrolled from August 2008 through January 2012. Younger women with AMI 

differ from men and older women with this condition in etiology and outcomes.16–18 

However, low enrollment of young and middle-aged women in major registries and clinical 

trials remained an important barrier to our understanding of their risk-factor profiles and 

treatment patterns, as well as factors that may contribute to the poorer outcomes among 

women than men.16, 19 The VIRGO study was designed to address these research questions 

and hence targeted young and middle-aged patients with AMI and oversampled women than 

men (2:1 ratio). The Yale University Human Investigation Committee approved VIRGO 

study and all participants gave informed consent.

Eligible participants must have: 1) a rise of cardiac biomarkers (generally troponin) with at 

least one value above the 99th percentile of the upper reference limit within 24 hours of 

admission, and 2) evidence of acute myocardial ischemia including symptoms of ischemia, 

ECG changes indicative of new ischemia in the ECG (new ST-T changes), new or 

presumably new left bundle-branch block, development of pathological Q waves), or other 

evidence of myocardial necrosis (imaging, pathology). In addition, the participants must 

either present at or were transferred within the first 24 hours to an enrolling institution to 

ensure that the primary clinical decision-making was conducted at the enrolling site. Patients 

were excluded if any of the following was true: 1) previous enrollment in VIRGO, 2) neither 

English nor Spanish-speaking, 3) unable to provide informed consent, 4) unable to be 

contacted for follow-up (e.g., no access to phone, not planning on living in the country of 

enrollment), 5) AMI caused by physical trauma, or 6) currently a prisoner.

Baseline data were collected by site coordinators during the index hospitalization for AMI 

via patient interviews, medical record review, physical measurements, and analysis of blood 

specimens. Early recovery was assessed at one month after hospital discharge based on 

patient interviews. One-month interviews were administered by the Yale Follow-Up Center 

in the US, a dedicated contract research organization in Spain and site coordinators in 

Australia. All staff involved in the project received specific training to ensure consistency in 

data collection, abstraction and interview administration. Because one of our study aims was 

to characterize sex difference in perceived stress in patients presenting with AMI, our 

analytic sample included all patients available at baseline.
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Perceived Stress at Baseline

We measured each patient’s self-perceived psychological stress at baseline using the 14-item 

Perceived Stress Scale (PSS-14).20 PSS-14 is a global measure of perceived stress, asking 

respondents about the degree to which their life situations during the last month were 

unpredictable, uncontrollable, and overloaded.21 For example, “In the last month, how often 

have you been upset because of something that happened unexpectedly?” Response to each 

item was scored as never (0), almost never (1), sometimes (2), fairly often (3), and very 

often (4). Negatively stated items primarily reflect perceived distress, while positively stated 

items mostly reflect coping ability.21, 22 The overall PSS-14 score was calculated by 

reversely coding positive items such that the total score ranged from 0 to 56 with a higher 

score indicating greater stress. In order to compare the stress level of young and middle-aged 

AMI patients with that of the general U.S. population, which was only available from a 2009 

national survey based on PSS-10,15 we also calculated each patient’s PSS-10 score. PSS-10 

was calculated similarly as PSS-14 except that only 10 of the items were included, resulting 

in a total PSS-10 score ranging from 0 to 40.

Recovery Outcomes at One Month

We measured each patient’s recovery based on changes in their angina-specific and overall 

health status (symptoms, function and quality of life) between baseline and one month after 

AMI. Angina frequency, angina-related physical limitation, and angina-related quality of life 

were assessed using the Seattle Angina Questionnaire (SAQ).23 General health status was 

measured using the 12-item short-form health survey (SF-12) physical component summary 

(PCS) and mental component summary (MCS) scores.24 Health-related quality of life was 

assessed by the Euro-Qol (EQ-5D) utility index and visual analog scale.25 The EQ-5D utility 

index generates scores between 0 and 1, while all other scales are scored between 0 and 100. 

On all measures, higher value indicated better symptoms, function, or quality of life. We 

calculated change in each measure between baseline and one-month follow-up. A positive 

change score indicates improvements in symptoms, function, or quality of life, while a 

negative score indicates deterioration in symptoms, function, or quality of life.

Explanatory Variables

Our primary explanatory variable was sex (female versus male). We also measured patient 

sociodemographic and health characteristics at baseline, psychosocial stressors and support 

at baseline, AMI clinical characteristics indicative of disease severity at the time of index 

admission and treatment received during the index hospitalization, and country of residence. 

Baseline sociodemographic and health characteristics included age (18–34 years, 35–44 

years, versus 45–55 years), race/ethnicity, education, marital status, smoking history, body 

mass index, comorbid conditions (e.g., diabetes mellitus, hypertension, depression), cardiac 

history (e.g., prior AMI, prior coronary artery bypass graft (CABG), prior percutaneous 

coronary intervention (PCI)). Measures of psychosocial stressors and support included 

adverse life events (based on individual items of the INTERHEART Stressful Life Events 

(SLE) scale, except for “other major stress” which represents a highly mixed group of 

events),5, 26 care-giving demand (number of children, grandchildren, and parents living in 

household), financial hardship (not having enough money to make ends meet, just enough to 
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make ends meet, versus having some money left over at the end of the month), work-related 

strain (number of jobs; not working for pay, work part-time, work full-time with extended 

hours, versus work full-time without extended hours), and social support (assessed using the 

ENRICHD Social Support Inventory (ESSI)).27, 28 AMI clinical characteristics included ST-

elevation myocardial infarction (STEMI) or non–ST-segment elevation myocardial 

infarction (NSTEMI), Killip Class at arrival, peak troponin, left ventricular ejection fraction, 

Global Registry of Acute Coronary Events (GRACE) risk score,29 hemodynamic instability, 

pre-hospital delay in presentation, receipt of PCI or CABG procedures, length of hospital 

stay, and quality of care received during index hospitalization. We assessed quality of care 

using the hospital AMI Core Measure Set endorsed by the Joint Commission and the 

Centers for Medicare & Medicaid Services,30 including aspirin at arrival, aspirin at 

discharge, ACE inhibitor or ARB for Left Ventricular Systolic Dysfunction (LVSD) at 

discharge, smoking cessation instructions, Beta Blocker at arrival, Beta Blocker at 

discharge, timely diagnostic cardiac catheterization, timely reperfusion for STEMI/LBBB, 

and Statin at discharge. Similar to prior research,7 we constructed a composite measure for 

the percentage of eligible AMI core measures each patient received.

Statistical Analysis

Descriptive statistics of patient characteristics were calculated. We compared total PSS-14 

score, as well as sub-scales of positive and negative items, between men and women using 

Student’s t test. Bivariate analyses and multivariable linear regression analysis were 

conducted to identify factors that differed between men and women and might explain sex 

difference in baseline stress. The regression model used baseline PSS-14 score as the 

dependent variable, and patient demographic characteristics, baseline health status, baseline 

psychosocial stressors and support, and country of residence as explanatory variables.

We also conducted multivariable linear regression analyses to assess the relationship 

between sex, baseline perceived stress, and one-month recovery. Recovery outcomes 

(angina frequency, angina-related physical limitation, angina-related quality of life, SF-12 

PCS score, SF-12 MCS scores, EQ-5D utility index, and EQ-5D visual analog scale) served 

as dependent variables in these models. Explanatory variables included patient sex and 

baseline stress, as well as other demographic characteristics, baseline health status and 

psychosocial stressors and support, AMI severity and treatment factors, and country of 

residence. As there were no established cutoffs for the PSS-14, we categorized a patient’s 

baseline stress level as low, moderate, or high based on tertiles of the total score (with 21 

and 30 being the cut-offs). We estimated the models with and without adjustment for 

baseline stress to assess whether controlling for this factor reduced estimated sex differences 

in recovery. Statistical significance of interaction terms between sex and baseline stress 

levels were also examined in these models to test potential interaction effects. All data 

analyses were performed using SAS 9.3 (SAS Institute Inc., Cary, NC).
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RESULTS

Sample Characteristics

There were 3,572 AMI patients in VIRGO (1,175 men and 2,397 women) (Table 1; 

Supplemental Table 1). Of them, 3,275 (91.7%) completed both baseline and one-month 

interviews, and 30 (0.8%) died before one-month follow-up. Median age of VIRGO 

participants was 48 years for both sexes. Sixty percent of men and 48.2% of women 

presented with STEMI (p<0.001). Clinical severity of AMI presentation was similar 

between men and women: 7.9% of men and 8.9% of women had a GRACE risk score 

greater than 99 (p=0.3), while 11.1% of men and 10.5% of women had an ejection fraction 

less than 40% (p=0.6). Women were more likely than men to present more than 6 hours after 

symptom onset (44.8% versus 36.3%, p<0.001). Median peak troponin was 9.6 ng/mL 

among men (interquartile range [IQR]: 2.0 – 37.5) versus 5.8 ng/mL among women (IQR: 

1.4 – 23.1) (p<0.001).

Perceived Stress at Baseline

At baseline, young and middle-aged patients presenting with AMI had an average PSS-14 

score of 25.8 (standard deviation [SD] = 9.7). When evaluated using PSS-10, the mean score 

was 18.5 (SD=8.1) for the overall sample; and 20.1, 18.9, and 18.3 for patients age 18–34, 

35–44, and 45–55 years, respectively. For reference and based on prior literature, the 

PSS-10 is 16.4 and 16.9, respectively, for individuals age 35–44 and 45–54 years old in the 

general U.S. population.15

Sex Difference in Perceived Stress at Baseline

The overall PSS-14 score averaged 23.4 for men (SD=9.0), compared with 27.0 for women 

(SD=9.9) (p<0.001, Figure 1; Supplemental Table 2). In general, women perceived greater 

stress across all 14 items (Supplemental Table 3). They perceived negatively stated items 

(primarily reflecting perceived distress) more often than men and positively stated items 

(primarily reflecting coping ability) less often than men.21, 22

Women differed from men in many important characteristics. Compared with men, women 

had significantly higher rates of diabetes, chronic lung disease, chronic renal dysfunction, 

depression, and cancer, as well as previous PCI, congestive heart failure, and stroke (p<0.01 

for all) (Table 1). They also had worse PCS (median=44.0 for women versus 49.1 for men, 

p<0.001) and MCS scores (median=45.3 for women versus 50.8 for men, p<0.001). With 

respect to psychosocial stressors, women were more likely than men to report stressful life 

events during the past year, such as major intra-family conflict (33.1% versus 20.8%, 

p<0.001), major personal injury or illness (22.4% versus 16.6%, p<0.001), and death/major 

illness of a close family member (36.6% versus 27.8%, p<0.001). In contrast, a higher 

proportion of men reported loss of crop/business failure (7.4% versus 3.5%, p<0.001). 

Women were also more likely than men to have children or grandchildren living in their 

household, while experiencing greater financial strain (Table 1). In terms of work-related 

strain, women were more likely than men to not work for pay (43.9% versus 27.3%) or work 

part-time (15.5% versus 9.2%) (p<0.001 for overall comparison of employment status).
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Adjustment for patient sociodemographic, health, and psychosocial characteristics in 

multivariable linear regression model substantially reduced sex difference in baseline 

PSS-14 score from 3.29 (95% confidence interval [CI]: 2.54 to 4.04) to 0.72 (95% CI: 0.13 

to 1.30), but it remained statistically significant (p=0.02) (Table 2; Supplemental Table 4). 

In particular, younger age, higher education, baseline depression, worse PCS and MCS 

scores, low social support, marital separation/divorce/break-up of long-term relationship, 

major intra-family conflict, greater child care responsibility, financial hardship, and working 

full-time were all associated with a significantly higher PSS-14 score at baseline.

Further analyses suggested significant interaction effect of sex with financial hardship. Not 

having enough to make ends meet was associated with a higher PSS-14 score for men than 

for women. Coefficient estimate on interaction term between “not enough to make ends 

meet” and female sex was −1.96 (95% CI: −3.36 to −0.57, p=0.006).

Sex, Perceived Stress and One-Month Recovery

At one-month post-AMI, patients’ general and angina-specific health status improved on 

average (except for SF-12 PCS) (Table 3). However, multivariable linear regression 

analyses showed significant difference in recovery between men and women after 

adjustment for sociodemographic and clinical characteristics (Table 3; Supplemental Tables 

5–11). Table 3 presents the adjusted mean difference between women and men in 

improvement scores, which indicated statistically significant worse recovery for women on 

nearly all outcome measures. Sex difference in improvement scores ranged from −0.04 

(95% CI: −0.05 to −0.02) for EQ-5D utility index to −3.96 (95% CI: −5.97 to −1.96) for 

angina-related quality of life (p<0.05 for all except for angina frequency). As shown in 

Table 3, these differences are large when compared with sample mean improvement scores 

over this time.

Further adjustment for baseline psychological stress attenuated these sex differences, but 

they remained statistically significant (Table 3). Compared with patients with low stress, 

those with moderate or high stress had significantly worse recovery in angina frequency, 

angina-related quality of life, SF-12 MCS score, EQ-5D utility index, and EQ-5D visual 

analog scale (Table 3). Interaction terms between sex and baseline stress (high, moderate, 

versus low) were not statistically significant in any of the models for one-month recovery, 

indicating that the effect of baseline stress did not vary between men and women.

DISCUSSION

Among young and middle-aged AMI patients, higher stress at baseline was associated with 

worse recovery in multiple health outcomes after AMI. Women perceived greater 

psychological stress than men at baseline, which partially explained their worse recovery. 

However, the effect of baseline stress on recovery did not vary between men and women. 

Higher stress in women was largely explained by sex differences in comorbidities, physical 

and mental health status, intra-family conflict, care-giving demand, and financial hardship.

This study extends prior literature in three important ways. First, it demonstrates a negative 

association between baseline psychological stress and AMI recovery among patients 18–55 
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years old. As self-perceived stress is inversely associated with advancing age, it is 

particularly important to understand the role of stress in influencing AMI-recovery in 

younger patients. Arnold and colleagues7 recently showed that moderate and high perceived 

stress at baseline is linked to an increased 2-year mortality rate and poorer 1-year outcomes 

in older AMI patients. However, the study examined the broad AMI patient population with 

a mean age of 59 years. How mental stress is associated with AMI recovery in younger 

patients remained a major gap in literature. Our results corroborate findings from Arnold et 

al.,7 and suggest that stress is significantly associated one-month recovery among younger 

patients as well. Helping patients develop positive attitudes and coping skills for stressful 

situations may not only improve their psychological well-being, but also help recovery after 

AMI. Pilot studies testing stress reduction interventions as a hypothesized secondary 

prevention strategy will be informative and further research assessing the independent 

(versus mediating) role of stress in influencing outcomes would inform the design of such 

interventions. In addition, given our finding that physical, mental, and psychosocial factors 

were all associated with a patient’s stress level, stress management interventions may need 

to take interdisciplinary approaches (e.g., targeting physical functioning, mental health, and 

social support).

Second, our study suggests that difference in baseline mental stress between men and 

women partially explains sex disparities in recovery after AMI. Earlier studies in older 

patients documented worse post-AMI outcomes in angina, physical functioning, quality of 

life, rehospitalization, and mortality in women than in men.3, 13 Here we found significant 

sex differences in improvement in physical functioning, mental health status, and quality of 

life at one-month post-AMI in young and middle-aged patients. This gap was partially 

attenuated after we adjusted for differential levels of baseline stress between men and 

women. While mental stress is not likely a dominant cause for sex disparities in recovery, 

our findings offer another opportunity for narrowing this gap and enhancing care for women 

with AMI. If the relationship between mental stress and one-month recovery is causal, stress 

management interventions may help decrease sex-based differences in outcomes. Even if the 

association does not involve a causal relationship, the strong linkage suggests that baseline 

stress may be a useful prognostic marker for predicting health outcomes in young and 

middle-aged AMI patients. As psychological stress can influence both extrinsic (autonomic 

tone, hypothalamic-pituitary-adrenal axis function and platelet reactivity) and intrinsic 

(atherosclerotic plaque, endothelial function, inflammation and vasomotor tone) vascular 

processes,8, 31 further mechanistic studies of the exact pathophysiological pathways 

responsible for the post-AMI recovery outcomes and potential sex differences may help 

identify novel therapeutic interventions.8

Third, our findings show that male and female patients are burdened by different stressors 

and that some stressors exert different effect on men versus women. For instance, compared 

with men, women had worse physical and mental health status and were more likely to 

report major intra-family conflict or have children living in their household. In contrast, men 

were more likely than women to work full-time or over time and report loss of crop/business 

failure, and financial hardship was more distressing for men versus women. This is 

consistent with the traditional role expectations of “men as breadwinner” and “women as 

caregiver.” Moreover, changes in social context, such as increased labor force participation 
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among women and higher rates of divorce and single parenthood, significantly influence 

social roles of women in the younger generation, which can become important stressors.32 

Hence, stress management interventions that recognize and address different sources of 

stress for men and women would be beneficial.

This study has several limitations. First, because VIRGO was composed of patients who 

voluntarily enrolled in the study and survived the initial hospitalization, our sample may not 

be representative of the overall young and middle-aged AMI patient population in the three 

study countries. However, many key clinical characteristics (e.g., STEMI versus NSTEMI, 

prior AMI, history of heart failure, systolic blood pressure, heart rate, and smoking status) of 

American and Spanish patients in our sample were comparable to those reported in other 

studies of young and middle-aged adults hospitalized for AMI in the U.S.18, 33, 34 and 

Span.35 We recognize that our sample size for Australia is relatively small, which may limit 

generalizability of our data to the broader Australian patient population. Second, baseline 

stress was measured during the AMI hospitalization. Although the PSS instrument assessed 

patients’ experience over the past month, their responses might be disproportionately 

influenced by the AMI event and thus the PSS scores should be interpreted as reflecting 

patient experience surrounding AMI event, rather than prior to AMI. Third, due to 

longitudinal nature of the study, some patients were lost to follow-up at one-month after 

AMI. If they were less healthy than the remaining patients and were disproportionately 

distributed between men and women, our estimated sex difference in recovery may be 

biased. However, our data suggest that rates of lost to follow-up were comparable between 

men (8.3%) and women (8.3%), and baseline sociodemographic and clinical attributes were 

generally similar between those who were lost to follow-up and those remained in the 

sample. Fourth, our measure of work-related strain was crude and did not reflect detailed job 

nature such as psychological demand and decision latitude at work as hypothesize in the job 

demand-control model.36 Nonetheless, this would only affect our ability to identify factors 

contributing to perceived stress, and should not affect our estimated sex difference in 

perceived stress (which was measured by PSS-14) and its relationship with one-month 

recovery. Finally, our study was limited to recoveries during the first month after AMI. 

Further research analyzing longer-term outcomes will provide additional insights regarding 

the role of mental stress in influencing recovery in young and middle-aged AMI patients. 

However, examining early recovery at one-month post-AMI still provides important data 

expanding our understanding of sex differences in recovery as the association between sex 

and outcomes may vary during the course of recovery.37

Although 35,000 women under 65 years of age experience myocardial infarction each year 

in the U.S.,38 there is very limited data on baseline psychosocial characteristics and recovery 

outcomes of young and middle-aged women with AMI. 16 In this study, we demonstrated a 

significantly higher level of mental stress in women 18–55 years old with AMI, compared to 

their male counterparts. Baseline stress was an important risk factor for poor recovery in 

young and middle-aged AMI patients and adjustment for baseline mental stress partially 

attenuated the observed sex gap in early recovery. However, the effect of baseline stress on 

recovery did not vary between men and women and significant sex differences in recovery 

remained even after adjustment for baseline perceived stress. Continued effort is needed to 

understand the physiological pathways underlying the relationships among sex, perceived 
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stress and post-AMI recovery and to identify additional risk factors that may account for the 

excess adverse outcomes in women and determine reasons for their disproportionate burden 

of mental stress.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Sex differences in perceived stress scale (PSS-14). Overall PSS-14 score, score of negative 

items (primarily reflecting perceived distress), and score of positive items (primarily 

reflecting coping ability) were all statistically different between men and women (all p 

values <0.001).
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Table 1

Baseline sample characteristics

Sample Characteristics Men (N=1,175) Women (N=2,397) P-value

Sociodemographic characteristics

Age, median (IQR) (range) 48 (IQR: 43 – 52) (range: 23 
– 55)

48 (IQR: 44 – 52) (range: 18 – 
55)

0.221

Age, % 0.041

 18–34 years 42 (3.6%) 123 (5.1%)

 35–44 years 314 (26.7%) 578 (24.1%)

 45–55 years 819 (69.7%) 1696 (70.8%)

Race <.001

 White 980 (83.5%) 1820 (76.1%)

 Black 114 (9.7%) 440 (18.4%)

 Other 79 (6.7%) 133 (5.6%)

Education 0.085

 Less than high school 47 (4.1%) 138 (5.9%)

 High school 489 (42.6%) 970 (41.2%)

 More than high school 612 (53.3%) 1248 (53.0%)

Married/living with a partner as if married 754 (64.6%) 1315 (55.0%) <.001

Baseline health status

Diabetes mellitus 317 (27.0%) 929 (38.8%) <.001

Hypertension 730 (62.1%) 1530 (63.8%) 0.322

Hypercholesterolemia 1080 (91.9%) 1982 (82.7%) <.001

Chronic lung disease 65 (5.5%) 298 (12.4%) <.001

Chronic renal dysfunction 91 (7.8%) 276 (11.6%) 0.001

Depression 245 (21.6%) 886 (38.7%) <.001

History of cancer 23 (2.0%) 96 (4.0%) 0.001

History of cardiovascular condition

 Prior acute myocardial infarction (AMI) 200 (17.0%) 353 (14.7%) 0.075

 Prior coronary artery bypass graft 39 (3.3%) 81 (3.4%) 0.938

 Prior percutaneous coronary intervention 195 (16.7%) 321 (13.4%) 0.010

 Prior peripheral artery disease 23 (2.0%) 57 (2.4%) 0.427

 Prior angina pectoris 307 (26.2%) 659 (27.5%) 0.400

 History of congestive heart failure 24 (2.0%) 117 (4.9%) <.001

 Prior stroke 27 (2.3%) 120 (5.0%) 0.001

 Prior valve surgery 4 (0.3%) 19 (0.8%) 0.112

SF-12 physical component summary (PCS) score, median (IQR) 49.1 (39.0 – 55.1) 44.0 (33.4 – 53.1) <.001

SF-12 mental component summary (MCS) score, median (IQR) 50.8 (41.1 – 57.3) 45.3 (34.7 – 54.3) <.001

History of smoking 0.002

 Never smoked 244 (20.9%) 574 (24.0%)

 Current smoker 657 (56.2%) 1377 (57.5%)

 Past smoker (>1month and <1year) 51 (4.4%) 112 (4.7%)

 Past smoker (>1year) 217 (18.6%) 333 (13.9%)
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Sample Characteristics Men (N=1,175) Women (N=2,397) P-value

Body mass index, median (IQR) 29.4 (26.5 – 33.1) 30.1 (25.5 – 35.7) 0.017

Baseline psychosocial stressors and support

Stressful life events during past year

 Marital separation/Divorce/Break-up of long-term 
relationship

125 (10.8%) 291 (12.3%) 0.191

 Loss of job (fired)/Forced retirement 211 (18.2%) 409 (17.2%) 0.467

 Loss of crop/Business failure 86 (7.4%) 82 (3.5%) <.001

 Violence/Victim of a crime 62 (5.3%) 131 (5.5%) 0.807

 Major intra-family conflict 242 (20.8%) 784 (33.1%) <.001

 Major personal injury or illness (other than your heart 
problem)

193 (16.6%) 532 (22.4%) <.001

 Death/Major illness of a close family member 323 (27.8%) 866 (36.6%) <.001

 Death of a spouse 6 (0.5%) 24 (1.0%) 0.131

Number of children living in household 0.014

 0 567 (48.6%) 1051 (44.0%)

 1–2 479 (41.0%) 1102 (46.2%)

 ≥ 3 121 (10.4%) 233 (9.8%)

Number of grandchildren living in household <.001

 0 1138 (97.7%) 2196 (92.5%)

 ≥ 1 27 (2.3%) 177 (7.5%)

Number of parents living in household 0.744

 0 1078 (92.5%) 2203 (92.8%)

 1–2 87 (7.5%) 170 (7.2%)

Finance at the end of the month <.001

 Some money left over 442 (38.1%) 623 (26.4%)

 Just enough to make ends meet 433 (37.4%) 884 (37.4%)

 Not enough to make ends meet 284 (24.5%) 856 (36.2%)

Number of jobs 0.215

 0–1 1080 (93.2%) 2244 (94.2%)

 ≥2 79 (6.8%) 137 (5.8%)

Employment status <.001

 Not working for pay 309 (27.3%) 1038 (43.9%)

 Working part-time (<35 hours/week) 104 (9.2%) 366 (15.5%)

 Working full-time (35–55 hours/week) 564 (49.8%) 872 (36.9%)

 Working full-time with extended hours (>55 hours/week) 156 (13.8%) 90 (3.8%)

Low social support 158 (13.8%) 326 (13.9%) 0.915

AMI presentation

 STEMI 705 (60.0%) 1155 (48.2%) <.001

 Cardiogenic shock upon hospital admission 5 (0.4%) 16 (0.7%) 0.374

 Peak troponin during index hospital stay 9.6 (2.0 – 37.5) 5.8 (1.4 – 23.1) <.001

 Ejection fraction <40% 127 (11.1%) 243 (10.5%) 0.568

 GRACE risk score >99 91 (7.9%) 208 (8.9%) 0.305

 Hemodynamic instability 97 (8.3%) 212 (8.8%) 0.556
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Sample Characteristics Men (N=1,175) Women (N=2,397) P-value

 Length of hospital stay, median (range) 3 (0 – 42) 3 (0 – 61) 0.006

 First heart rate measured, median (IQR) 80.0 (68.0 – 92.5) 82.0 (70.0 – 95.0) 0.001

 First systolic blood pressure, median (IQR) 143.0 (125.0 – 161.0) 141.0 (122.0 – 161.0) 0.012

 Present more than 6 hours after symptom onset 425 (36.3%) 1070 (44.8%) <.001

Country 0.817

 US 976 (83.1%) 2009 (83.8%)

 Spain 176 (15.0%) 340 (14.2%)

 Australia 23 (2.0%) 48 (2.0%)

Statistics are reported as n (%) unless otherwise specified. GRACE = Global Registry of Acute Coronary Events; IQR = interquartile range; 
STEMI = ST-elevation myocardial infarction.
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Table 2

Patient characteristics associated with baseline perceived stress scale (PSS-14) score

Baseline characteristics

Unadjusted Adjusted*

Coefficient 95% CI Coefficient 95% CI

 Women (versus men) 3.29 (2.54, 4.04) 0.72 (0.13, 1.30)

Age

 18–34 years 2.14 (0.91, 3.37)

 35–44 years 0.67 (0.06, 1.27)

 45–55 years Reference category

Education

 Less than high school Reference category

 High school 1.57 (0.31, 2.84)

 More than high school 1.61 (0.33, 2.89)

Not married (versus Married/living with a partner as if married) −1.07 (−1.64, −0.50)

Depression 3.98 (3.31, 4.66)

SF-12 physical component summary (PCS) score −0.08 (−0.11, −0.06)

SF-12 mental component summary (MCS) score −0.36 (−0.39, −0.34)

Low social support 1.80 (1.03, 2.57)

Stressful life events during past year

 Marital separation/Divorce/Break-up of long-term relationship 1.09 (0.27, 1.91)

 Loss of job (fired)/Forced retirement 0.12 (−0.58, 0.82)

 Loss of crop/Business failure 1.19 (−0.04, 2.41)

 Violence/Victim of a crime −0.01 (−1.17, 1.15)

 Major intra-family conflict 1.92 (1.33, 2.51)

 Major personal injury or illness (other than your heart problem) 0.04 (−0.63, 0.71)

 Death/Major illness of a close family member 0.09 (−0.45, 0.63)

 Death of a spouse 0.18 (−2.37, 2.72)

Number of children living in household

 0 Reference category

 1–2 0.89 (0.33, 1.44)

 ≥ 3 1.16 (0.26, 2.05)

Finance at the end of the month

 Some money left over Reference category

 Just enough to make ends meet 1.56 (0.92, 2.19)

 Not enough to make ends meet 3.25 (2.50, 4.00)

Employment status

 Not working for pay −1.25 (−1.93, −0.57)

 Working part-time (<35 hours/week) −0.49 (−1.29, 0.31)

 Working full-time (35–55 hours/week) Reference category

 Working full-time with extended hours (>55 hours/week) 0.91 (−0.12, 1.94)

CI = confidence interval.
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*
Table only reports patient characteristics that were statistically significant in the regression model. Model also adjusted for race/ethnicity, 

smoking status, body mass index, other baseline conditions, number of grandchildren living in household, number of parents living in household, 
number of jobs, and country of residence.
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4.

48
, −

0.
93

)
−5

.3
9 

(−
7.

54
, −

3.
24

)

SD
 =

 s
ta

nd
ar

d 
de

vi
at

io
n;

 P
C

S 
=

 p
hy

si
ca

l c
om

po
ne

nt
 s

um
m

ar
y;

 M
C

S 
=

 m
en

ta
l c

om
po

ne
nt

 s
um

m
ar

y;
 E

Q
-5

D
 =

 E
ur

o-
Q

ol
.

* R
ec

ov
er

y 
w

as
 a

ss
es

se
d 

as
 c

ha
ng

e 
in

 e
ac

h 
m

ea
su

re
 b

et
w

ee
n 

ba
se

lin
e 

an
d 

on
e-

m
on

th
 f

ol
lo

w
-u

p.
 A

 p
os

iti
ve

 c
ha

ng
e 

sc
or

e 
in

di
ca

te
s 

im
pr

ov
em

en
t i

n 
sy

m
pt

om
s,

 f
un

ct
io

n,
 o

r 
qu

al
ity

 o
f 

lif
e,

 w
hi

le
 a

 n
eg

at
iv

e 
sc

or
e 

in
di

ca
te

s 
de

te
ri

or
at

io
n 

in
 s

ym
pt

om
s,

 f
un

ct
io

n,
 o

r 
qu

al
ity

 o
f 

lif
e.

† Sa
m

pl
e 

av
er

ag
e 

re
co

ve
ry

 r
ef

le
ct

s 
th

e 
m

ea
n 

(S
D

) 
of

 th
e 

ch
an

ge
 s

co
re

 in
 e

ac
h 

m
ea

su
re

 b
et

w
ee

n 
ba

se
lin

e 
an

d 
on

e-
m

on
th

 f
ol

lo
w

-u
p 

fo
r 

al
l p

ar
tic

ip
an

ts
 in

 th
e 

sa
m

pl
e.

‡ M
od

el
 a

ls
o 

ad
ju

st
ed

 f
or

 p
at

ie
nt

 s
oc

io
de

m
og

ra
ph

ic
 c

ha
ra

ct
er

is
tic

s 
(a

ge
, r

ac
e/

et
hn

ic
ity

, e
du

ca
tio

n,
 m

ar
ita

l s
ta

tu
s)

, s
m

ok
in

g 
st

at
us

, s
oc

ia
l s

up
po

rt
, b

as
el

in
e 

he
al

th
 c

on
di

tio
n,

 s
ev

er
ity

 o
f 

ac
ut

e 
m

yo
ca

rd
ia

l 
in

fa
rc

tio
n,

 p
re

-h
os

pi
ta

l d
el

ay
 in

 p
re

se
nt

at
io

n,
 p

ro
ce

du
re

 a
nd

 q
ua

ilt
y 

of
 c

ar
e 

re
ce

iv
ed

 d
ur

in
g 

in
de

x 
ho

sp
ita

liz
at

io
n,

 c
ou

nt
ry

, a
nd

 th
e 

co
rr

es
po

nd
in

g 
ba

se
lin

e 
va

lu
e 

of
 th

e 
ou

tc
om

e 
va

ri
ab

le
. R

es
ul

ts
 a

re
 r

ep
or

te
d 

as
 c

oe
ff

ic
ie

nt
 e

st
im

at
e 

(9
5%

 c
on

fi
de

nc
e 

in
te

rv
al

).
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