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Abstract

Background—Return to work following acute myocardial infarction (AMI) is an important 

outcome and is particularly relevant to young patients. Women may be at a greater risk for not 

returning to work given evidence of their worse recovery after AMI than similarly aged men. 

However, sex differences in return to work after AMI has not been studied extensively in a young 

population (≤55 years).

Methods and Results—We analyzed data from 1680 AMI patients aged 18–55 years (57% 

women) participating in the VIRGO study (Variation in Recovery: Role of Gender on Outcomes of 

Young AMI patients) who were working full time (≥35 hours) prior to the event. Data were 

obtained by medical record abstraction and patient interviews. We conducted multivariable 

regression analyses to examine sex differences in return to work at 12 months after AMI, and the 

association of patient characteristics with return to work. Compared to young men, young women 

were less likely to return to work (89% vs. 85%, P=0.018); however this sex difference was not 

significant after adjusting for patient socio-demographic characteristics, psychosocial factors, and 

health measures. Being married, engaging in a professional or clerical type of work, having more 

favorable physical health, and having no prior coronary disease or hypertension were significantly 

associated with a higher likelihood of return to work at 12 months.

Conclusion—Among a young population, women are less likely to return to work after AMI 

than men. This disadvantage is explained by differences in demographic, occupational and health 

characteristics.
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Return to work following acute myocardial infarction (AMI) represents an important 

indicator of recovery from illness and return to a degree of ‘normality’.1 Return to work also 

has important economic significance and implications for subsequent health.1 Employment 

is reflective of superior health and wellbeing,2 whereas being out of work often has negative 

consequences on physical and mental health.3 Unemployed individuals have higher rates of 

premature death, a greater risk of coronary heart disease, high rates of depression/anxiety, as 

well as loss of income and financial hardship.2, 4

Return to work may be particularly important for young patients who are likely to be 

employed at the time of their AMI and who may not have contemplated and/or are not 

prepared for loss of employment. Young women may be especially vulnerable for leaving 

the workforce given that they tend to have worse health outcomes following AMI than their 

male counterparts.5 Previous studies that have examined return to work post-AMI in young 

and middle aged adults only included sex as a covariate rather than explicitly addressing sex 

differences as a primary objective.6, 7 Moreover, they were mostly based on outdated data, 

limited by small sample sizes,1, 8–10 and focused only on conventional clinical factors 
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without detailed patient-reported health and psychosocial measures. As the social context for 

women has changed dramatically over the past few decades in terms of women’s 

participation in the labor force,11 a comprehensive assessment of sex differences in return to 

work after AMI using recent data is warranted.

To address this gap in knowledge, we utilized data from the VIRGO study (Variation in 

Recovery: Role of Gender on Outcomes of Young Acute Myocardial Infarction Patients), the 

largest sample of young working-age patients with AMI,12 to examine sex differences in the 

likelihood of return to work at 12 months after an AMI, and to identify other patient 

characteristics that may help explain any observed sex difference in return to work.

Understanding return to work in male and female patients, including the contribution of 

detailed patient characteristics may help to develop tailored interventions for young female 

and male patients after an AMI.

METHODS

Study Design and Sample

Our study utilizes data gathered from the VIRGO study.12 Between August 2008 and 

January 2012, 3,572 patients hospitalized with AMI were enrolled from 103 United States 

(US), 24 Spanish, and 3 Australian hospitals. The VIRGO study was designed to investigate 

factors associated with higher mortality in young women with AMI,12 and used a 2:1 female 

to male enrollment ratio to enrich the study’s inclusion of young women. The VIRGO 

methodology and design have been previously described.12 In brief, participants were 18–55 

years old, and AMI was confirmed by increased cardiac biomarkers within 24 hours of 

admission, and at least either additional evidence of myocardial ischemia or 

electrocardiographic changes. Included patients presented directly to the enrolling site or 

were transferred within the first 24 hours of presentation to ensure that primary clinical 

decision making occurred at the enrolling site. Exclusion criteria included (a) non-English or 

non-Spanish speaking patients’, (b) inability to provide informed consent or be contacted for 

follow-up, (c) incarceration, and (d) those patients who developed elevated cardiac markers 

because of elective coronary revascularization, or had an AMI as the result of physical 

trauma.

We collected patients’ baseline characteristics from medical chart abstraction and 

standardized in-person interviews administered by trained personnel during the index AMI 

admission. Patient interviews were also conducted by telephone at 12 months post-AMI.12 

Institutional Review Board approval was obtained at each participating institution, and 

patients provided informed consent for their study participation. Our analysis included 1680 

subjects (962 women, 719 men) who were working for pay full time (defined as working for 

pay and working at least 35 hours per week) at baseline (i.e. prior to their AMI). This was 

determined based on each patient’s response to questions whether they “currently work for 

pay” and if so, how many hours per week they usually worked.
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Measures

Return to Work—Return to work was defined as a dichotomous measure indicating 

whether a patient was currently working for pay at 12 months after AMI, regardless of hours 

worked. We did not distinguish part-time versus full-time working at the 12 month time 

period as few patients who returned to work had less than 35 work hours per week (i.e. 3.9% 

at 12 months).

Socio-demographic Characteristics and Health Measures—Socio-demographic 

variables collected at the baseline hospitalization for AMI included information on age, race, 

marital status, number of children living in the household (0, 1–2, >3), education, and 

insurance status. Baseline health measures included hypertension, diabetes, dyslipidemia, 

Short-form 12 (SF-12)13 physical component summary (PCS) score, smoking status, prior 

coronary artery disease (CAD, including AMI, percutaneous coronary intervention [PCI], 

coronary artery bypass grafting [CABG]), obesity (body mass index [BMI] ≥30kg/m2), ST-

elevation myocardial infarction (STEMI), ejection fraction <40%, and length of stay for 

baseline admission. The SF-12 PCS score ranges from 0–100, with higher scores indicating 

greater functioning. A score of 50 represents the US population average, with a standard 

deviation of 10 points.14, 15 In addition, the VIRGO study also collects information on 

whether patients received cardiac rehabilitation during the 12 months after AMI.

Occupational Characteristics—For patients who indicated “currently work for pay”, 

the VIRGO study asked their detailed employment status including whether the patient had 

changed jobs in the past year, working hours per week and type of their primary/main job 

(professional, business, clerical, skilled labor, general labor, self-employed, homemaker, 

farmer, police/military, receiving disability/social security, health profession and other). We 

used these variables to measure patients’ baseline occupational characteristics. Similar to 

previous studies,8, 16 we classified these occupations into one of four categories: (1) manual 

worker (general labor), (2) professional and clerical (professional, business, clerical, health 

profession), (3) Semi-skilled professional (policy/military, farmer, skilled labor), and (4) 

other ( self-employed, homemaker, other).8, 16 In regards to the homemaker category, these 

were patients who identified as currently working for pay and working at least 35 hours a 

week, but indicated their primary/main job as “homemakers”. The VIRGO study also 

ascertains reasons why patients stopped working at 12 months, including: (1) fired/lost job, 

(2) prefer not to work, and (3) no longer able to work.

Psychosocial Factors—Measures of psychosocial factors included depression, social 

support, stress and financial strain measured at baseline. Depression was assessed using the 

Patient Health Questionnaire-9 (PHQ-9),17 a standardized and validated instrument that has 

been widely used among cardiac populations.18 The PHQ quantifies the frequency of 

depressive symptoms experienced in the past 2 weeks based on the 9 Diagnostic and 

Statistical Manual of Mental Disorders (4th edition) criteria for a major depressive 

disorder.19 A PHQ-9 score ≥10 was used as indicating depression.20 Perceived social 

support was measured using the ENRICHD Social Support Inventory (ESSI).21 This scale is 

a reliable and valid assessment of social support in cardiac populations22 and has been used 

Dreyer et al. Page 4

Circ Cardiovasc Qual Outcomes. Author manuscript; available in PMC 2017 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



by several studies to evaluate social support after AMI.23 For this study, social support was 

defined as low versus high social support.

Perceived stress was measured using the 14-item Perceived Stress Scale (PSS-14),24 which 

has been previously used in AMI populations.24, 25 This item enquires about patients 

feelings over the past month, with examples such as “In the last month, how often have you 
been upset because of something that happened unexpectedly.” Each items was scored as 0 

for never and 4 for very often, with the overall score ranging from 0 to 56. Higher scores 

refer to greater stress levels. Stress in this study was coded as low, medium and high based 

on tertiles of the overall score. Financial strain was defined as having “just enough to make 
ends meet” or “not enough to make ends meet” (versus having some money left over) based 

on patients’ response to question “in general, how do your finances usually work out at the 
end of the month? Do you usually end up with: some money left over, just enough to make 
ends meet, not enough to make ends meet.”

Statistical Analysis

Bivariate analyses were used to compare differences in baseline characteristics between 

women and men. In addition, we compared patient characteristics between those who 

returned to work at 12 months post-AMI and those who did not. Statistical differences 

between groups were determined using chi-squared test or Fisher’s exact test for categorical 

variables and student’s t-test or Wilcoxon Rank Sum test for continuous variables. In 

addition to the 12 month interview, the VIRGO study also asked whether a patient returned 

to work within 1 week, 2 weeks, 1 month, 3 months or 6 months after discharge. Drawing on 

this information, we also plotted the percentage of patients who returned to work at these 

various time points over the 12 months follow up period by sex.

We developed a multivariable logistic regression model to assess sex difference in the 

likelihood of return to work at 12 months post-AMI, while adjusting for other patient socio-

demographic characteristics, psychosocial factors, and health status.10 These covariates were 

selected based on consideration of their clinical relevance. As there was no evidence for 

significant interaction effect between sex and country, we included country as a control 

variable in the model. As a sensitivity analysis, we estimated an additional multivariable 

logistic regression model only including covariates that achieved statistical significance in 

univariate testing.

We also compared characteristics of patients who had missing data on the outcome variable 

(i.e., status of return to work at 12 month post-AMI) (n=258 patients had missing data at 12 

months) with those who had complete data (Supplemental Table 1). Due to observed 

differences in patient characteristics between these patients, we conducted a sensitivity 

analysis using multiple imputation method to address the missing data. As the results from 

analysis with multiple imputation were similar to those using complete case analysis, we 

reported results from the complete case analysis. In addition, intra-hospital correlation was 

minimal with a between hospital variation of 0.04, therefore, we did not adjust for site 

clustering. For all analyses, a p-value less than 0.05 was considered statistically significant. 

All analyses were conducted using SAS 9.3 (SAS Institute Inc., Cary, NC) and VIRGO data 

version 1.0.
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RESULTS

Baseline Characteristics

Baseline characteristics of the sample by sex are shown in Table 1 (see country-stratified 

data in Supplemental Tables 2–3). Women and men were of a similar age. However, 

compared with men, women were more likely to be black, to be unmarried, to have more 

than a high school education, and had fewer and/or no children living in the household. In 

terms of occupational characteristics, women worked fewer hours per week, and were more 

likely to work in professional or clerical roles. Women were also more likely to have 

diabetes and poorer physical health, but were less likely to have STEMI and had a lower 

ejection fraction than men. Regarding psychosocial factors, women were more likely than 

men to be depressed, perceive greater stress, and experience greater financial strain at 

baseline (Table 1).

Return to Work at 12 Months

At 12 months follow-up, 86% of patients returned to work. However, women were slightly 

less likely to return to work, in comparison to men (85% women vs. 89% men, p=0.02). 

Figure 1 is a descriptive representation of the proportion of women and men who returned to 

work at various time points after AMI. For example, the rate of return to work at 1 month 

was 92% and deceased to 86% at 12 months post AMI.

Table 2 compares the baseline characteristics of AMI patients between those who returned to 

work and those who did not return to work at 12 months. Patients who returned to work at 

12 months were more likely to be married, to have more than a high school education, have 

private insurance, were less likely to have changed jobs in the past year, worked more hours, 

reported being in more professional/clerical roles, had fewer risk factors and had less 

depression, less stress, more social support and less financial strain (Table 2).

Among patients who did not return to work at 12 months post-AMI (N=193), women and 

men cited reasons for not returning that were not significantly different (P=0.90) (Table 3). 

Six percent of women and 3% of men preferred not to work, whereas 32% of women and 

33% of men reported that they were fired and/or lost their job. The rest reported no longer 

able to work.

Adjusted Sex Difference in Return to Work at 12 months

To assess the independent association of sex with return to work at 12 months post-AMI 

after adjusting for potential confounders, multivariable logistic regression analysis was 

undertaken. The unadjusted and adjusted associations between sex and return to work are 

presented in Table 4.

Before adjusting for other patient characteristics, women had lower likelihood of return to 

work compared with men (unadjusted odds ratio [OR] = 0.68, 95% confidence interval [CI]: 

0.50, 0.94). However, following adjustment for all factors shown in Table 4 (i.e. including 

patient socio-demographics, health status and psychosocial factors), there was no 

statistically significant difference between women and men in their likelihood of return to 

Dreyer et al. Page 6

Circ Cardiovasc Qual Outcomes. Author manuscript; available in PMC 2017 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



work (OR= 0.53, 95% CI: 0.27, 1.05). Several factors were associated with increased rates 

of return to work at 12 months, such as being married (OR= 2.79, 95% CI: 1.51, 5.16), 

engaging in professional or clerical type of work (versus manual work) (OR 5.22, 95% CI: 

2.31, 11.82), having more favorable physical health (OR 1.04, 95% CI: 1.01, 1.07), and no 

prior CAD (OR=2.25, 95% CI: 1.04, 4.90). In addition, patients with no history of 

hypertension (OR=0.38, 95% CI: 0.20, 0.69) had decreased odds of returning to work (Table 

4).

In the sensitivity analysis of only including covariates that achieved statistical significance in 

univariate testing (p<0.05), we found that the adjusted OR for sex was 0.72 (95% CI: 0.47, 

1.09). Covariates showing statistical significance in univariate testing included marital 

status, country, education, insurance status, changed jobs in the last year, weekly working 

hours, depression, perceived stress, financial strain, physical health, diabetes, smoking, prior 

CAD, EF <40%, cardiac rehabilitation, and length of stay.

DISCUSSION

We observed that, in a young population (≤55 years), women were less likely to return to 

work than men. We also found that their increased risk was largely explained by socio-

demographic, occupational, and health factors. Further, our study demonstrates that several 

patient level and occupational characteristics are significantly associated with a patient’s 

likelihood of returning to work. As 14% of our population did not return to work following 

an AMI, these factors may provide worthwhile targets for future interventions to improving 

AMI patients’ resumption to work and may promote effective communication between 

physicians and patients. For example, more support may be required for patients in manual 

or semi-skilled labor roles (which may require intense physical activity)26, 27 and/or these 

patients may not have the education or training to seek alterative work in clerical or 

professional roles.28 In addition, cardiac rehabilitation or home healthcare which seeks to 

improve the quality of life of patients, including providing more social supports, may be 

worthwhile targets for intervention as 63% of those not retuning to work following AMI 

reported that they were no longer able to work, perhaps due to deteriorating health.1

Our study extends the literature in several important ways. First, this is the largest and most 

contemporary study to investigate factors associated with work-related outcomes in young 

patients, particularly young women, following AMI. Younger women are an important 

subgroup to investigate as they have been shown to experience more adverse outcomes 

following AMI compared with young men.5 Second, we were able to include detailed 

clinical and patient psychosocial measures (e.g., depression) in our study,1, 29–33 which were 

mostly not included in previous sex-based research but have been shown to be more 

prominent in young women following AMI.34–36

Our study also enriches the literature by demonstrating a relatively high rate of return to 

work following AMI in this unique younger patient population. Previous estimates of return 

to work after an AMI varied widely across studies, ranging from 37% to 85% at 12 months, 

however these studies did not focus on younger patients.1, 37, 38 Our study showed that 85% 

women and 89% men returned to work at 12 months, which is consistent with the upper 
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range reported in previous studies. The relatively high rates in our sample may be due to the 

younger age group and improvements in cardiac management over the past decade, as prior 

studies tended to have older patients and were based on data from the 1970–90’s.1, 9, 39 It is 

also likely that some of the discrepancies in resumption rates observed in our study, relative 

to other studies, may be due to differences in study design (i.e. enrollment selection, follow 

up duration after AMI, age of patient population, and definition of return to work), and 

contextual differences between countries (e.g., differences in society and patients attitudes, 

insurance support for workers, social welfare systems, sickness benefits, and employment 

protection laws).

Moreover, we found a sex difference in crude return to work rates at 12 months after AMI, 

which were explained by other patient characteristics between women and men. After 

adjusting for these characteristics, the difference in likelihood of return to work between 

women and men was no longer significant. Based on our prior work, we hypothesize that 

women may be less likely to return to work due to a mixture of unfavorable psychosocial 

risk profiles than men, which may hinder their recovery over the full year. For example, 

women may have a higher burden of stress, poorer health status and/or quality of life, more 

depression, and fewer social supports following AMI.34–36 In addition, women have more 

caregiving demands (i.e. caring for children and elderly parents), as well as a greater burden 

of household duties than men, which may impact on their likelihood of resuming work 

following AMI.40, 41 These factors may explain the loss of statistical significance in sex 

difference after our model adjusted for a comprehensive set of patient demographic, health 

and psychosocial characteristics.

Although previous research generally demonstrated no sex differences in the rates of return 

to work in patients following AMI,8, 9, 429, 43–45 some studies found a lower rate of return to 

work in women.6, 7, 45, 46 By using more up-to-date data and larger sample sizes, our study 

provided additional evidence supporting a small crude sex difference in rates of returning to 

work in younger patients after AMI, which was accounted for by a range of patient level and 

occupational factors. Women and men, however, differed in some key characteristics. For 

example, being married was strongly associated with a patient’s likelihood of return to work 

at 12 months, and having a professional/clerical job was associated higher likelihood of 

return to work at 12 months. As a larger proportion of women were not married whereas a 

higher proportion of men held non-professional or non-clerical jobs, efforts to promote 

return to work for women and men may be tailored to target different populations - which 

may be at particularly higher risk. It is also important to note that similar to other young 

AMI patients,47 over 50% of our sample smoked and 48% were obese. These high-risk 

populations may provide future targets for intervention; since we demonstrated that current 

smokers were less likely to return to work and obesity has been shown in other studies as 

negatively affect recovery after AMI.48 This study should be interpreted in the context of 

several limitations. First, we lacked detailed information on psychosocial aspects of the 

work environment (i.e. workplace stress, workplace social support, job satisfaction, 

motivation to resume work), which are critical issues in understanding the duration of 

sickness absence and health risks associated with return to work.49 Second, the finding that 

psychosocial factors were not associated with return to work in our study was surprising, as 

they were shown to be more important than conventional clinical factors in previous 
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studies.1 This difference in findings may be due to the fact that we used baseline 

psychosocial factors to predict 1-year outcomes. As patients’ psychosocial status may 

change substantially over the 12 month period, future research assessing the influence of 

these factors as time-varying variables may provide additional insights. Third, we had 

missing data on return to work at 12 months; however, this limitation does not seem to have 

biased our results as patients with missing data were similar to those without missing data in 

regards to socio-demographics, psychosocial factors and health measures at each time point 

(Supplemental Table 1). In general, our VIRGO sample is directly comparable to similarly 

aged AMI patients observed in several other contemporary studies,50 supporting the 

generalizability of our study findings. Fourth, among patients who did not return to work at 

12 months, 64% men and 63% women indicated that they were “no longer able to work”, yet 

we lacked more detailed information regarding the exact reasons they were not able to work. 

Such information would be useful for guiding future design of intervention and warrants 

close attention in subsequent research. In addition, we also lacked details regarding the exact 

reasons why a low proportion of young AMI patients did not attend cardiac rehabilitation 

programs (i.e. 40–42% of women and men in our sample), which can be essential for 

informing ways to improve cardiac rehabilitation in younger patients post AMI..

CONCLUSION

In conclusion, we have demonstrated that in a young population of patients (18–55 years), 

women are less likely to return to work 12 months following AMI compared with similarly 

aged men. We show that women’s increased risk is largely explained by adjustment for 

patient demographic, occupational, psychosocial and health factors. In addition, our results 

also suggest several patient characteristics that were significantly associated with a patient’s 

likelihood of return to work. Interventions targeting these factors may be particularly helpful 

in improving AMI patients’ resumption to work.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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WHAT IS KNOWN

• Return to work following acute myocardial infarction (AMI) represents 

an important indicator of recovery from illness and is particularly 

relevant to young patients (18–55 years) who are likely to be employed 

at the time of their AMI.

• Younger women in particular, may be at greater risk for not returning to 

work given evidence of their worse recovery after AMI than similarly 

aged men.

WHAT THE STUDY ADDS

• This is the largest and most contemporary study to investigate factors 

associated with work-related outcomes in young patients, particularly 

young women, following AMI.

• We demonstrate that young women are less likely to return to work 12 

months following AMI compared with similarly aged men. This 

increased risk is explained by differences in demographic, occupational 

and health characteristics.

• In addition to understanding sex differences, this study has identified 

several patient level and occupational characteristics that are 

significantly associated with a patient’s likelihood of returning to work. 

These factors may provide worthwhile targets for future interventions 

to improving AMI patients’ resumption to work and may promote 

effective communication between physicians and patients.
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Figure 1. 
Percentage of patients (%) who returned to work in months (red=women, blue=men).
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Table 1

Comparison of baseline characteristics of AMI patients between men and women.

Men (N=718) Women (N=962) P Value*

Socio-demographics (%)

Age (Median, IQR) 48.0 (8.0) 48.0 (8.0) 0.070

Country 0.153

 US 82.5 85.6

 Spain 15.4 13.2

 Australia 2.1 1.2

Race <0.001

 White 85.4 78.7

 Black 7.9 14.7

 Other 6.7 6.7

Married 67.6 49.9 <0.001

Number of children living in household <0.001

 0 4.9 6.8

 1–2 77.0 78.2

 ≥ 3 18.1 15.0

Education 0.027

 Less than high school 3.1 4.1

 Some high school 36.5 30.4

 More than high school 60.4 65.5

Insurance status 88.3 90.0 0.277

Changed jobs in last year 11.6 11.2 0.766

Work hours (Mean, SD) 48.7 (11.3) 43.9 (8.6) <0.001

Work classification/type of work <0.001

 Manual worker 12.0 10.1

 Professional/clerical 42.1 65.9

 Semi-skilled 26.6 8.2

 Other 19.4 15.8

Health measures (%)

Hypertension 57.9 57.6 0.886

Diabetes 16.4 26.3 <0.001

Dyslipidemia 70.6 62.4 <0.001

Current smoking 54.6 53.9 0.756

Prior CAD 16.3 12.9 0.049

Obesity (BMI ≥30kg/m2 ) 44.6 48.1 0.154

Physical health (SF-12 PCS) (Mean, SD) 48.9 (9.6) 47.4 (10.2) 0.004

STEMI 61.4 50.6 <0.001

EF <40% 11.1 8.0 0.035

Cardiac rehabilitation 42.2 41.3 0.743
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Men (N=718) Women (N=962) P Value*

LOS during admission (Mean, SD) 4.1 (3.4) 4.4 (3.9) 0.177

Psychosocial factors

Depression (PHQ-9) 16.6 27.7 <0.001

Stress (PSS-14) <0.001

 Low stress level 40.4 29.6

 Median stress level 34.4 33.4

 High stress level 25.3 37.0

 Low Social support (ESSI) 18.8 17.0 0.330

 Financial strain† (%) 48.5 60.8 <0.001

*
Student’s t-test for continuous variables that were normally distributed and Wilcoxon Rank-Sum test for continuous variable that were not 

normally distributed. Chi-Square or Fisher’s exact Test for categorical variables.

†
Financial strain defined as composite of ‘just enough to make ends meet’ and ‘not enough to make ends meet’.

Abbreviations: AMI= acute myocardial infarction, CAD= coronary artery disease, STEMI= ST-elevation myocardial infarction, EF= ejection 
fraction, LOS=length of stay, PHQ-9= Patient Health Questionnaire-9, PSS-14= 14-item Perceived Stress Scale, ESSI= ENRICHD Social Support 
Inventory.
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Table 3

Reasons for not returning to work at 12 months

12 Month

No Return (N=193)

Overall sample (N=193) Men (N=66) Women (N=127) P Value

No longer able to work (%) 62.9 63.9 62.5

Fired/lost job (%) 32.4 33.3 31.9 0.90

Prefer not to work (%) 4.7 2.8 5.6
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