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ORIGINAL RESEARCH

Impact of Sex- and Gender-Related  
Factors on Length of Stay Following 
Non–ST-Segment–Elevation Myocardial 
Infarction: A Multicountry Analysis
Uri Bender , MSc, MDCM; Colleen M. Norris , MSc, PhD; Rachel P. Dreyer , PhD;  
Harlan M. Krumholz , MD, SM; Valeria Raparelli , MD, PhD; Louise Pilote , MD, MPH, PhD

BACKGROUND: Gender-related factors are psycho-socio-cultural characteristics and are associated with adverse clinical out-
comes in acute myocardial infarction, independent of sex. Whether sex- and gender-related factors contribute to the sub-
stantial heterogeneity in hospital length of stay (LOS) among patients with non–ST-segment–elevation myocardial infarction 
remains unknown.

METHODS AND RESULTS: This observational cohort study combined and analyzed data from the GENESIS-PRAXY (Gender and Sex 
Determinants of Cardiovascular Disease: From Bench to Beyond Premature Acute Coronary Syndrome study), EVA (Endocrine 
Vascular Disease Approach study), and VIRGO (Variation in Recovery: Role of Gender on Outcomes of Young AMI [Acute 
Myocardial Infarction] Patients study) cohorts of adults hospitalized across Canada, the United States, Switzerland, Italy, Spain, 
and Australia for non–ST-segment–elevation myocardial infarction. In total, 5219 participants were assessed for eligibility. Sixty-
three patients were excluded for missing LOS, and 2938 were excluded because of no non–ST-segment–elevation myocardial 
infarction diagnosis. In total, 2218 participants were analyzed (66% women; mean±SD age, 48.5±7.9 years; 67.8% in the United 
States). Individuals with longer LOS (51%) were more likely to be White race, were more likely to have diabetes, hypertension, and a 
lower income, and were less likely to be employed and have completed secondary education. No univariate association between 
sex and LOS was observed. In the adjusted multivariable model, age (0.62 d/10 y; P<0.001), unemployment (0.63 days; P=0.01), 
and some of countries included relative to Canada (Italy, 4.1 days; Spain, 1.7 days; and the United States, −1.0 days; all P<0.001) 
were independently associated with longer LOS. Medical history mediated the effect of employment on LOS. No interaction be-
tween sex and employment was observed. Longer LOS was associated with increased 12-month all-cause mortality.

CONCLUSIONS: Older age, unemployment, and country of hospitalization were independent predictors of LOS, regardless of 
sex. Individuals employed with non–ST-segment–elevation myocardial infarction were more likely to experience shorter LOS. 
Sociocultural factors represent a potential target for improvement in health care expenditure and resource allocation.
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In-hospital length of stay (LOS) has surfaced as an im-
portant cost-sensitive outcome in acute myocardial in-
farction (AMI) as it relates to the severity of illness and 

serves as a target for resource allocation and optimiza-
tion of cost expenditure.1,2 Whether sex differences exist 
in LOS remains uncertain because of varying reports. 
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Overall, longer LOS has been shown in women com-
pared with men, with women being reported to be older 
and to have higher severity of disease.3–5 Participants in 
these studies tend to be older and men, with less in-
clusion of younger adults and women, who tend to be 
underrepresented. Previous studies have also not as-
sessed whether the factors attributed to the psycho-
socio-cultural environment of men and women, referred 
to as gender-related factors, play a role in LOS following 

AMI in conjunction with sex assigned at birth. Current 
evidence has established the impact of gender-related 
factors on outcomes in AMI, increasing their relevance 
in this regard.6

Although the incidence of AMI has considerably de-
creased in both Canada and the United States,7,8 AMI 
remains a leading cause of global morbidity and mor-
tality, with 8.9 million deaths worldwide in 2015 alone, 
whereas Europe reported 6.1 million new cases of car-
diovascular disease (CVD).9 The impact of LOS in AMI 
on health care system expenditure has been quantified 
with number of in-hospital days and related costs.10 
For example, the mean index hospital cost for patients 
receiving percutaneous coronary intervention for AMI 
between 2010 and 2013 in the United States averaged 
$18 931, which comprised $19 327 for ST-segment 
elevation–myocardial infarction and $18 465 for non–
ST-segment–elevation myocardial infarction (NSTEMI), 
with a mean LOS of 3.1 days.10 Although LOS has glob-
ally decreased following the implementation of percu-
taneous coronary intervention and pharmacological 
advances,2 it remains an important cost-sensitive out-
come for health care systems and therefore identify-
ing predictors of LOS is necessary to further increase 
hospital efficiency and decrease health care costs. 
Furthermore, the variability in LOS within the popula-
tion with NSTEMI is higher than in their counterparts 
with ST-segment elevation–myocardial infarction (most 
receive percutaneous coronary intervention immedi-
ately), whereas heterogeneity in case-specific care is 
more frequent. Hence, further research is needed to 
identify determinants of LOS in the population with 
NSTEMI.

Previously identified predictors of prolonged LOS 
in AMI include comorbidity burden, Killip class, timely 
access to percutaneous coronary intervention, and hy-
pertension, diabetes, or stroke.11–15 Yet, both sex- and 
gender-related factors must be explored to potentially 
identify predictors of longer LOS in patients with AMI 
toward sparing resources.

Although sex assigned at birth describes the bio-
logical aspect of men and women, gender refers to 
the psycho-socio-cultural characteristics attributed 
to men and women in society, including 4 distinct di-
mensions: institutionalized gender (ie, the distribution 
of power between sexes in society), roles (ie, the be-
havioral norms applied to men and women in society), 
relations (ie, the experience in interaction with others 
based on sex), and identity (ie, one’s self-perception 
based on sex).16,17

With the harmonization of data from 3 different, 
mostly female, prospective longitudinal cohorts of 
young adults with ischemic heart disease, we exam-
ined the impact of sex- and gender-related factors on 
LOS in individuals with NSTEMI. We hypothesized that 
women would experience longer LOS following an 

CLINICAL PERSPECTIVE

What Is New?
•	 Clinical research has yet to address whether 

sex- and gender-related factors impact length 
of stay (LOS) in non–ST-segment–elevation my-
ocardial infarction.

•	 Prior studies reporting LOS in acute myocardial 
infarction have consisted of largely older male 
participants, whereas our cohort is composed 
of mostly younger women pooled from across 
various countries.

•	 This study performed inclusion and analysis of 
multiple psycho-socio-cultural (gender)–related 
factors, including their prevalence and associ-
ated impact on LOS.

What Are the Clinical Implications?
•	 Identification of comorbidities/risk factors asso-

ciated with longer LOS may improve risk stratifi-
cation in hospital.

•	 Identification of psycho-socio-cultural (gender)–
related factors shown to influence LOS may 
provide targets for upstream social determinant 
of health interventions.

•	 Comparison of the impact of country on LOS 
may provide insight into further avenues of re-
search for optimization.

Nonstandard Abbreviations and Acronyms

EVA	 Endocrine Vascular Disease 
Approach study

GENESIS-PRAXY	 Gender and Sex 
Determinants of 
Cardiovascular Disease: 
From Bench to Beyond 
Premature Acute Coronary 
Syndrome study

VIRGO	 Variation in Recovery: Role 
of Gender on Outcomes of 
Young AMI [Acute 
Myocardial Infarction] 
Patients study
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NSTEMI compared with men, and that this difference 
could be partially explained by a clustering of unfavor-
able gender-related factors.

METHODS
This study received institutional review board approval 
MP-CUSM-GEN-08-018-Biobank. All subjects in-
cluded provided informed consent. The data that sup-
port the findings of this study are available from the 
corresponding author on reasonable request.

Cohort Selection and Data Sources
This observational cohort study comprised 3 inde-
pendent preexisting prospective cohorts whose study 
design has been previously described.6,18,19 Briefly, in 
the GENESIS-PRAXY (Gender and Sex Determinants 
of Cardiovascular Disease: From Bench to Beyond 
Premature Acute Coronary Syndrome study; n=1117), 
young adults (aged 18–55 years) with acute coronary 
syndrome were prospectively recruited across 24 
sites in Canada, 1 site in United States, and 1 site in 
Switzerland, between January 2009 and April 2013.6 In 
the EVA (Endocrine Vascular Disease Approach study; 
n=530), adults (aged >18 years) who were hospitalized 
and underwent cardiac catheterization in Italy for sus-
pected ischemic heart disease were recruited between 
2016 and 2019.19 In the VIRGO (Variation in Recovery: 
Role of Gender on Outcomes of Young AMI Patients 
study; n=3572), young adults (aged 18–55 years) 
with AMI were prospectively recruited between 2008 
and 2012 across 103 hospitals in the United States, 
24 hospitals in Spain, and 3 hospitals in Australia.20 
These cohorts were chosen because of their collec-
tion of gender-related variables that are hypothesized 
to influence CVD outcomes, including LOS. Informed 
consent was acquired from each patient at the time of 
enrollment, and ethics approval was obtained for each 
respective study. Eligibility criteria for inclusion in each 
respective cohort can be found in Table S1.

For inclusion in this study, participants were aged 
>18 years, admitted for an NSTEMI, and had recorded 
LOS. Data harmonization method was applied to en-
sure comparability of variables, achieve reliable com-
bination of data, and reduce any potential sources for 
deviation in measurement across the studies (Data S1 
and Figure S1).

Baseline Clinical and Gender-Related 
Characteristics
Baseline sociodemographic and clinical characteris-
tics included age, self-reported sex, self-reported race, 
country of hospitalization, medical/cardiovascular comor-
bidities (ie, diabetes, hypertension, and dyslipidemia), his-
tory of AMI, family history of CVD, and smoking status. 

Gender-related variables were assembled by the gen-
der domains recognized by the Institute of Gender and 
Health/Canadian Institutes of Health Research. This in-
cluded employment status for gender roles, education 
level and personal income for institutionalized gender, and 
marital status and social support for gender relations.21 
Unemployment was defined as the absence of full-time 
employment of the individual at the time of their NSTEMI. 
Level of education was categorized into 3 distinct groups: 
individuals who never completed high school, those 
who completed high school, or those who completed 
any additional educational training following high school. 
Household income was defined as high, intermediate, or 
low based on the respective countries’ standards.

Finally, low social support was categorized into 2 cate-
gories, including low social support and acceptable social 
support, based on the ENRICHD (Enhancing Recovery 
in Coronary Heart Disease)  Social Support Scale. The 
ENRICHD Social Support Scale is a 7-item self-administered 
questionnaire that was developed for the ENRICHD study 
to evaluate social support variables found to increase mor-
tality risk following AMI. Items identified in the questionnaire 
belong to the following 3 groups: structural (partner), in-
strumental (tangible support), and emotional (caring). The 
choices for response range from 1 (none of the time) to 5 
(all of the time), with item 7 (living with spouse) being given a 
score of 4 for “yes” and 2 for “no.” Scores of <3 on at least 
2 items or an overall score of <18 indicates low social sup-
port.22,23 A table of harmonized variables and associated 
definitions may be found in Table S2.

Outcomes
The primary outcome was LOS, defined as the num-
ber of in-hospital days from admission to discharge or 
occurrence of a fatal event during the in-hospital stay.

Statistical Analysis
Descriptive statistics were calculated for the overall 
population using frequencies for categorical variables 
and means (SDs) or medians (interquartile ranges) for 
continuous and count variables. Descriptive analyses 
included comparing baseline and gender-related char-
acteristics, as well as the outcomes, between patients 
hospitalized for <4 and ≥4 days. An LOS of 4 days in du-
ration was chosen as the cutoff solely for the purpose 
of descriptive statistics as it represented the median 
LOS based on the distribution of the data. A χ2 test 
was performed for comparison of qualitative variables, 
and a 2-tailed t test was performed for comparison of 
quantitative variables. Patients with missing admission 
or discharge dates were excluded (n=63 patients total).

Linear regression models were used to evaluate the 
independent association between sex, gender-related 
factors, and LOS. The final linear regression was cho-
sen for its lowest Akaike Information Criterion using an 

D
ow

nloaded from
 http://ahajournals.org by on July 26, 2023



J Am Heart Assoc. 2023;12:e028553. DOI: 10.1161/JAHA.122.028553� 4

Bender et al� Sex and Gender Factors in NSTEMI Hospitalization

incremental analytic approach, with forward stepwise ad-
dition of available harmonized gender variables grouped 
by gender domains, as listed above. Two-way interaction 
analysis between sex- and gender-related variables sig-
nificantly associated with LOS. Mediation analysis was 
conducted on gender-related variables found to be as-
sociated with LOS together with all the available clinical 
characteristics to identify what might drive the associa-
tion. Statistical significance was defined as P<0.05. All 
analyses were performed using RStudio version 1.2.1335.

RESULTS
In total, 2218 hospitalized participants with NSTEMI 
were included in the present analysis (Figure 1). In the 
overall cohort, the median LOS was 4 days (minimum, 
0 days; maximum, 66 days). The mean LOS within 
the shorter stay group was 2.4 days, compared with 
8.0 days in the longer group.

The distribution of LOS was similar in both sexes 
(Figure 2). Patients in the longer LOS group were sig-
nificantly more likely to be White race (78.9% versus 
74.8%) and had a higher prevalence of diabetes (40.3% 
versus 26.0%) and hypertension (69.2% versus 62.9%) 

(Table  1). Individuals in the longer LOS group were 
less likely to be employed (53.6% versus 65.0%), were 
less likely to have completed education following high 
school (47.3% versus 55.4%), and were more likely to 
have a lower income (41.5% versus 36.0%) (Table 2).

In the multivariable model with the best fit that 
included sex- and gender-related factors, age 
(0.62 d/10 y; P<0.001), being employed (−0.63 days in 
workers; P=0.01), and country (Canada as reference) 
(Italy, 4.1 days; Spain, 1.7 days; and the United States, 
−1.0 days; all P<0.001) were significant independent 
predictors of LOS (Table 3 and Figure 3).

Further explorative analyses revealed that unem-
ployed individuals were more likely to be women (74.1% 
versus 42.0%) and to have diabetes (42.4% versus 
27.0%), hypertension (75.4% versus 59.6%), a history 
of AMI (29.7% versus 16.5%), a family history of CVD 
(58.8% versus 44.9%), and a history of depression/anxi-
ety (58.8% versus 44.9%). Adjustment for these comor-
bidities and history of cardiovascular events in the best 
model decreased the estimate and association for em-
ployment status from −0.63 to −0.38 days (P=0.13).

To further explore if employment had a differ-
ent effect on LOS in men and women, we tested a 

Figure 1.  Flowchart of cohort selection for patients with non–ST-segment–elevation myocardial 
infarction (NSTEMI) and recorded length of stay.
EVA indicates Endocrine Vascular Disease Approach study; GENESIS-PRAXY, Gender and Sex 
Determinants of Cardiovascular Disease: From Bench to Beyond Premature Acute Coronary Syndrome 
study; STEMI, ST-segment–elevation myocardial infarction; and VIRGO, Variation in Recovery: Role of 
Gender on Outcomes of Young AMI [Acute Myocardial Infarction] Patients study.

Assessed for eligibility (n= 5219)

PRAXY (n=1117)
EVA (n=530)

VIRGO (n-3572)

63 patients excluded for missing length-of-stay

5,156 patients with length-of-stay recorded

2218 patients with NSTEMI and length-of-
stay

2938 patients excluded due to diagnosis of STEMI 
or unstable angina 

Final Cohort (n= 2218)

PRAXY (n=413)
EVA (n=100)

VIRGO (n-1705)
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sex-by-employment interaction within the multivariate 
analysis that was not statistically significant (P=0.74).

DISCUSSION
The main finding of this multicountry analysis of adults 
with NSTEMI is that older age, being unemployed, and 
the country where a patient is treated are contribu-
tors to their LOS, regardless of sex assigned at birth. 
In terms of gender-related factors, unemployment was 
the only factor associated with a longer LOS in patients 
hospitalized for NSTEMI. Female sex, diabetes, hy-
pertension, a history of myocardial infarction, a family 
history of CVD, and a history of depression/anxiety ap-
pear to partially mediate the effect of unemployment. 
Furthermore, this relationship persists independently 
of the country where the patient was treated for AMI.

A reduction in LOS following NSTEMI remains a 
focus for health care cost optimization. Several stud-
ies have identified female sex as a predictor of longer 
LOS compared with male sex.24-28 The reasons behind 
such findings have been ascribed mainly to a result 
of delayed presentation, atypical clinical presentation, 
and exceeding established benchmarks of reperfu-
sion strategies. This may be further attributed to an 
elevated prevalence of CVD in women and related in-
creased mortality rate compared with their male coun-
terparts, signifying asymmetric burden of disease.29-31 
These observations are postulated to result from in-
herent pathophysiological differences in coronary 

disease obstruction, as well as lower revascularization 
rates and higher comorbidity burden and presenting 
age in women.25,26,31-33 Nevertheless, other studies33 
have reported no sex differences in LOS. Such con-
flicting results suggest that other patient- or structural-
level features of individuals beyond sex contribute to 
the duration of in-hospital stay among individuals with 
NSTEMI.

Interestingly, in our cohort, the proportion of women 
in the long and short LOS groups was similar. These 
results differ from previous research as they were de-
rived from a younger, international, and mostly female 
cohort, whereas to date most NSTEMI cohorts ana-
lyzed have been composed of older, mostly male par-
ticipants. As such, we are uniquely positioned to offer 
insight into the LOS following NSTEMI in younger age 
groups. Furthermore, the absence of sex differences 
in LOS following an NSTEMI may result from more rig-
orously applied treatment algorithms in these younger 
patients.

A novel finding of the study was that although sex 
was not a predictor of LOS, we found that among the 
gender-related variables included (ie, roles, relations, 
and institutionalized gender), only gender role, cap-
tured by employment status, was associated with LOS 
independent of sex assigned at birth. More specifically, 
in the final multivariate model, being unemployed (a 
surrogate marker of gender roles) was independently 
associated with 0.63-day longer LOS compared with 
their employed counterparts; this difference is not 
negligible and represents a 15% longer LOS based on 

Figure 2.  Distribution of length of stay overall and by sex in patients with non–ST-segment–
elevation myocardial infarction.
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employment status alone. Although unemployment 
status is known to adversely impact the risk for CVD, 
the impact of unemployment on LOS in NSTEMI has 
not been previously reported.34 Albeit, the studies that 
included gender-related measures were limited to so-
cioeconomic status and found longer LOS in patients 
with lower socioeconomic status.35,36

To explore the potential mechanism through 
which unemployment resulted in longer LOS, po-
tential mediators of the effect of unemployment on 
LOS were identified through further subgroup anal-
ysis. Unemployed individuals were more likely to be 
women and have diabetes, hypertension, a history 
of myocardial infarction, a family history of CVD, and/

Table 1.  Baseline Characteristics of Patients With NSTEMI According to LOS

Variables LOS <4 d (N=1094) LOS ≥4 d (N=1124) P value

Age, mean±SD, y 47.3±6.5* 49.8±8.9* <0.0001

Female sex 710 (64.9) 743 (66.1) 0.56

White race 818 (74.8)* 887 (78.9)* 0.02

Country

Canada 168 (15.4) 208 (18.5) 0.054

United States 869 (79.4)* 635 (56.5)* <0.0001

Switzerland 8 (0.7) 19 (1.7) 0.051

Spain 30 (2.7)* 159 (14.1)* <0.0001

Australia 10 (0.9) 12 (1.1) 0.83

Italy 9 (8.2) 91 (8.1) <0.0001

Cardiovascular risk factors

Diabetes 284 (26.0)* 453 (40.3)* <0.0001

Hypertension 688 (62.9)* 778 (69.2)* 0.0017

Dyslipidemia 877 (80.2) 875 (77.8) 0.19

Prior myocardial infarction 223 (20.4) 264 (23.5) 0.081

Family history of cardiovascular 
disease

600 (54.8) 622 (55.3) 0.82

Depression/anxiety 529 (48.4)* 589 (52.4)* 0.02

Currently smoking 350 (32.0) 358 (31.9) 0.97

All data are presented as number (percentage) of participants unless otherwise specified. LOS indicates length of stay; and NSTEMI, non–ST-segment–
elevation myocardial infarction.

*P<0.05.

Table 2.  Presence of Gender-Related Variables in Patients with NSTEMI According to LOS

Variables

LOS <4 d LOS ≥4 d

P value(N=1094) (N=1124)

Employed* 711 (65.0)†

59.8
602 (53.6)†

59.8
<0.0001

More than high school education‡ 606 (55.4)†

64.7
532 (47.3)†

65.4
0.0002

Low income§ 394 (36.0)†

74.9
466 (41.5)†

76.6
0.009

Married¶ 635 (58.0)
60.9

649 (57.7)
63.2

0.90

Low social support|| 214 (19.6)
66.8

239 (21.3)
65.3

0.34

All data are presented as number (percentage) of participants. Percentage female sex is presented under each number. LOS indicates length of stay; and 
NSTEMI, non–ST-segment–elevation myocardial infarction.

*Employed: employment status.
†P<0.05.
‡More than high school education: individuals having completed high school and pursued either trade school or further academia.
§Low income: household income of <$30 000/year if living in the United States, Canada, and Australia, <500 euro/month if living in Italy or Spain, or <2300 

franks/month if living in Switzerland.
¶Married: marital status.
||Low social support: as defined by a score of <3 on at least 2 items or an overall score of <18 on the ENRICHD Social Support Scale.
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or a history of depression/anxiety, which have been 
identified as predictors of prolonged LOS and were 
found to mediate the effect of employment on LOS 
in our cohort.12,13,35,37 One suggested explanation for 
this relationship is that the prolonged LOS observed in 
unemployed individuals, mostly women, is the result of 
the severity of NSTEMI and/or comorbidity burden and 
that being unemployed promotes a social environment 
that increases the likelihood for acquiring these health 
risk factors. Another postulated mechanism may be 
that unemployment delays disposition because of a 
lack of social support, leading to difficult discharge 
planning. Although no sex difference in LOS was ob-
served, unemployed individuals were far more likely to 
be women. Because the social environment of the in-
dividual is known to impact CVD and AMI outcomes, 
our analysis highlights that in addition to sex, the need 
to evaluate the roles of psycho-socio-cultural charac-
teristics on clinical outcomes in patients with NSTEMI 
remains paramount.

Finally, in our analysis, both age and country of 
hospitalization were independently associated with 
LOS in the final multivariate model. The relationship 
between age and longer LOS in AMI has been pre-
viously explored, whereas country-based variations 
present a new avenue for potential improvement of 
LOS in NSTEMI.15 Postulated mechanisms for shorter 
hospitalizations in the United States in contrast with 
longer hospitalizations in Spain and Italy relative to 
Canada include differences in institutional-level pol-
icy, health care organization, and discharge protocol 

among the various locations and institutions included. 
In addition, possible differences in distribution of 
gender-related variables across countries may exist 
and signify an interaction between gender-related 
variables and country of residence. In addition, al-
though our study incorporated measures belonging to 
3 gender dimensions, other gender-related variables 
not recorded in our cohort may contribute to the ob-
served relationship.

Strengths and Limitations
The main strengths of our analysis include the younger 
and mostly female cohort used, the availability of a well-
represented set of gender-related variables to include 
in the analysis, as well as the unprecedented multi-
country representation addressing LOS in NSTEMI.

Several important limitations of the present study 
must be addressed. As this is an observational co-
hort study, variables not recorded or included in the 
analysis may influence the final multivariate model. 
Recruitment for the EVA cohort occurred 6 years 
following completion of the GENESIS-PRAXY and 
VIRGO cohort studies, and although the manage-
ment of acute coronary syndrome has remained sim-
ilar, this represents a potential limitation to our study. 
Furthermore, although appropriate data harmonization 
method was used in the merger of these 3 cohorts, 
variables were often grouped and reduced to include 
data from each respective cohort. As such, valuable 
information may have been lost in the creation of the 

Table 3.  Bivariate and Multivariate Linear Regression Models of Sex- and Gender-Related Factors on LOS

Variables Univariate Model 1 Model 2 Model 3 Model 4

Female sex 0.036 (−0.41 to 0.49) −0.14 (−0.57 to 0.29) −0.19 (−0.64 to 0.26) −0.13 (−0.58 to 0.32) −0.17 (−0.62 to 0.28)

Age, y 0.077 (0.046 to 0.108)‡ 0.068 (0.037 to 0.099)‡ 0.065 (0.034 to 0.096)‡ 0.062 (0.029 to 0.095)‡

Country relative to Canada

United States −0.78 (−1.35 to −0.21)† −1.11 (−1.72 to −0.5)‡ −1.15 (−1.76 to −0.54)† −1.06 (−1.69 to −0.43)‡

Switzerland −0.58 (−2.46 to 1.3) −1.27 (−3.41 to 0.87) −1.36 (−3.50 to 0.78) −1.18 (−3.32 to 0.96)

Spain 1.82 (0.96 to 2.68)‡ 1.53 (0.59 to 2.47)‡ 1.61 (0.67 to 2.55)‡ 1.69 (0.73 to 2.65)‡

Australia 1.07 (−1.01 to 3.15) 1.32 (−0.82 to 3.46) 1.32 (−0.82 to 3.46) 1.45 (−0.69 to 3.59)

Italy 5.84 (4.59 to 7.09)‡ 4.09 (2.72 to 5.46)‡ 3.87 (2.50 to 5.24)‡ 4.14 (2.71 to 5.57)‡

Education level higher 
than high school

−0.037 (−0.39 to 0.31) 0.010 (−0.34 to 0.36) 0.016 (−0.33 to 0.37)

Low income −0.26 (0.51 to 0.01)† −0.092 (−0.36 to 0.18) −0.12 (−0.41 to 0.17)

Being employed −0.74 (−1.21 to −0.27)† −0.63 (−1.12 to −0.14)*

Low social support 0.38 (−0.13 to 0.89)

Being married 0.057 (−0.39 to 0.51)

AIC 13 571 13 256 11 553 11 546 11 290

Coefficient estimates are reported as the first number, followed by 95% CI in parentheses. The final model was chosen for its lowest AIC of 11 290. Model 1: 
adjusted for sex, age, and country. Model 2: model 1 plus institutionalized gender variables. Model 3: model 2 plus gender roles variables. Model 4: model 3 
plus gender relations variables. AIC indicates Akaike Information Criterion; and LOS, length of stay.

*P<0.05.
†P<0.001.
‡P<0.01.
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final harmonized variables, which may have impacted 
the associations observed in the regression models. 
In addition, we recorded employment status as the 
individual’s state of employment at the time of hospi-
talization because of the availability of data; however, 
further categorization of employment trends as well as 
specific types of employment may be more relevant for 
future analysis. Finally, country-specific sample sizes 
varied significantly and may limit the power and gen-
eralizability of association between country of hospi-
talization and LOS in NSTEMI. Variation in health care 
system between countries may limit analysis as well. 
Nevertheless, our findings remain relevant and provide 
a different and unique perspective on the influence of 
gender/the social environment on the trajectory of LOS 
in NSTEMI.

Our cohort did not measure variables pertaining to 
gender identity and only included binary categorization 
of sex assigned at birth. Gender identity concerns the 
individual’s self-perception and is often conflated with 
sex assigned at birth in biomedical research. Further 
studies should aim to collect data on gender identity 
for further stratification.

CONCLUSIONS
Being unemployed, older age, and the country of hospi-
talization were independent predictors of LOS following 
NSTEMI regardless of sex. Individuals employed at the 
time of hospitalization were more likely to experience a 
shorter LOS following an NSTEMI. A history of diabetes, 
hypertension, prior myocardial infarction, and depres-
sion/anxiety, and a family history of CVD, mediated the 
effect of unemployment on LOS. Variation in LOS exists 
across different countries, likely attributable to institutional 
policy, resource allocation, and distribution of gendered 
factors. Occupation represents a modifiable target for 
gender-sensitive intervention to improve screening, risk 
stratification, and discharge planning and therefore war-
rants further research. Our findings offer promising insight 
into the impact that the sociocultural gender may have on 
LOS, as well as highlight a significant target for improve-
ment in health care expenditure and resource allocation.

ARTICLE INFORMATION
Received December 23, 2022; accepted March 30, 2023.

Figure 3.  Forest plot of the multivariate linear regression model, including sex- and gender-
related factors.
All CIs are indicated on the right-hand side with associated P values. Sex is reported as “female sex,” 
age in years, level of education as “education level higher than high school,” income as “low income,” 
employment as “being employed,” low social as “low social support,” married as “being married,” and 
country as “country relative to Canada.” Gender-related factors include level of education, income, 
employed, and married. Sex refers to sex assigned at birth.

D
ow

nloaded from
 http://ahajournals.org by on July 26, 2023



J Am Heart Assoc. 2023;12:e028553. DOI: 10.1161/JAHA.122.028553� 9

Bender et al� Sex and Gender Factors in NSTEMI Hospitalization

Affiliations
Department of Medicine, McGill University and Centre for Outcomes 
Research and Evaluation, Research Institute, McGill University Health Centre, 
Montreal, Quebec, Canada (U.B., L.P.); Faculties of Nursing, Medicine and 
School of Public Health, University of Alberta, Edmonton, Canada (C.M.N.); 
Department of Emergency Medicine, Yale School of Medicine, New Haven, 
CT (R.P.D.); Center for Outcomes Research and Evaluation, Yale New 
Haven Hospital, New Haven, CT (R.P.D.); Department of Biostatistics, Yale 
School of Public Health, New Haven, CT (R.P.D.); Section of Cardiovascular 
Medicine, Department of Internal Medicine, Yale School of Medicine, New 
Haven, CT (R.P.D., H.M.K.); Department of Health Policy and Management, 
Yale School of Public Health, New Haven, CT (R.P.D., H.M.K.); Department 
of Translational Medicine (V.R.), and University Center for Studies on Gender 
Medicine (V.R.), University of Ferrara, Italy.

Sources of Funding
This project was achieved thanks to the funding provided for each individ-
ual cohort, as listed below. For the VIRGO (Variation in Recovery: Role of 
Gender on Outcomes of Young AMI [Acute Myocardial Infarction] Patients 
study) cohort, Dr Krumholz is supported by grant U01 HL105270-05 (Center 
for Cardiovascular Outcomes Research at Yale University) from the National 
Heart, Lung, and Blood Institute. Dr Dreyer is supported by an Early Career 
Fellowship funded by the National Health and Medical Research Council of 
Australia. The content is solely the responsibility of the authors. The EVA 
(Endocrine Vascular Disease Approach study) cohort was funded by the 
Scientific Independence of Young Researchers Program (RBSI14HNVT) by 
the Italian Ministry of Education, University and Research to Dr Raparelli. 
For the GENESIS-PRAXY (Gender and Sex Determinants of Cardiovascular 
Disease: From Bench to Beyond Premature Acute Coronary Syndrome 
study) cohort, Dr Pilote was funded by the Canadian Institutes of Health 
Research and the Heart and Stroke Foundations of Québec, Nova Scotia, 
Alberta, Ontario, Yukon, and British Columbia, Canada.

Disclosures
None.

Supplemental Material
Data S1
Tables S1–S2
Figure S1
References 38–40

REFERENCES
	 1.	 Sharkawi MA, McMahon S, Al Jabri D, Thompson PD. Current perspec-

tives on location of monitoring and length of stay following PPCI for 
ST elevation myocardial infarction. Eur Heart J Acute Cardiovasc Care. 
2019;8:562–570. doi: 10.1177/2048872619860217

	 2.	 Newby LK, Eisenstein EL, Califf RM, Thompson TD, Nelson CL, 
Peterson ED, Armstrong PW, Van de Werf F, White HD, Topol EJ, 
et al. Cost effectiveness of early discharge after uncomplicated acute 
myocardial infarction. N Engl J Med. 2000;342:749–755. doi: 10.1056/
NEJM200003163421101

	 3.	 Rawson NSB, Chu R, Ismaila AS, Terres JAR. The aging Canadian 
population and hospitalizations for acute myocardial infarction: pro-
jection to 2020. BMC Cardiovascular Disorders. 2012;12:25. doi: 
10.1186/1471-2261-12-25

	 4.	 Woods SE, Chandran P, Levin L. Does the patient’s sex influence car-
diovascular outcome after acute myocardial infarction? J Fam Pract. 
2002;51:237–240.

	 5.	 Yang H-Y, Huang J-H, Hsu C-Y, Chen Y-J. Gender differences and 
the trend in the acute myocardial infarction: a 10-year nationwide 
population-based analysis. Sci World J. 2012;2012:184075. doi: 
10.1100/2012/184075

	 6.	 Pelletier R, Khan NA, Cox J, Daskalopoulo SS, Eisenberg MJ, Bacon 
SL, Lavoie KL, Daskupta K, Rabi D, Humphries KH, et al. Sex versus 
gender-related characteristics: which predicts outcome after acute cor-
onary syndrome in the young? J Am Coll Cardiol. 2016;67:127–135. doi: 
10.1016/j.jacc.2015.10.067

	 7.	 Ford ES, Roger VL, Dunlay SM, Go AS, Rosamond WD. Challenges of 
ascertaining national trends in the incidence of coronary heart disease 

in the United States. J Am Heart Assoc. 2014;3:e001097. doi: 10.1161/
JAHA.114.001097

	 8.	 Canada PHAo. Report from the Canadian chronic disease surveillance 
system: heart disease in Canada, 2018. Health Canada. 2018.

	 9.	 Roth GA, Johnson C, Abajobir A, Abd-Allah F, Abera SF, Abyu G, 
Ahmed M, Aksut B, Alam T, Alam K, et al. Global, regional, and national 
burden of cardiovascular diseases for 10 causes, 1990 to 2015. J Am 
Coll Cardiol. 2017;70:1–25. doi: 10.1016/j.jacc.2017.04.052

	10.	 Cowper PA, Knight JD, Davidson-Ray L, Peterson ED, Wang TY, Mark 
DB; TRANSLATE-ACS Investigators. Acute and 1-year hospitalization 
costs for acute myocardial infarction treated with percutaneous cor-
onary intervention: results from the TRANSLATE-ACS registry. J Am 
Heart Assoc. 2019;8:e011322. doi: 10.1161/JAHA.118.011322

	11.	 Matsui K, Goldman L, Johnson PA, Kuntz KM, Cook EF, Lee TH. 
Comorbidity as a correlate of length of stay for hospitalized patients 
with acute chest pain. J gen Intern Med. 1996;11:262–268. doi: 10.1007/
BF02598265

	12.	 Bui QT, Reddy VS, Jacobs JR, Begelman SM, Frederick PD, Miller DP, 
French WJ. Previous myocardial infarction as a risk factor for in-hospital 
cardiovascular outcomes (from the National Registry of Myocardial 
Infarction 4 and 5). Am J Cardiol. 2013;111:1694–1700. doi: 10.1016/j.
amjcard.2013.02.025

	13.	 Vavalle JP, Lopes RD, Chen AY, Newby LK, Wang TY, Shah BR, Ho 
PM, Wiviott ED, Roe MT, Granger CB. Hospital length of stay in pa-
tients with non-ST-segment elevation myocardial infarction. Am J Med. 
2012;125:1085–1094. doi: 10.1016/j.amjmed.2012.04.038

	14.	 Spacek R, Widimsky P, Straka Z, Jiresová E, Dvorák J, Polásek R, Karel 
I, Jirmár R, Lisa L, Budésinsky T, et al. The VINO study. Eur Heart J. 
2002;23:230–238. doi: 10.1053/euhj.2001.2735

	15.	 Magalhaes T, Lopes S, Gomes J, Seixo F. The predictive factors on ex-
tended hospital length of stay in patients with AMI: laboratory and admin-
istrative data. J Med Syst. 2016;40:2. doi: 10.1007/s10916-015-0363-7

	16.	 Velagapudi P, Kolte D, Ather K, Khera S, Gupta T, Gordon PC, Aronow 
HD, Kirtane AJ, Abbott JD. Temporal trends and factors associated 
with prolonged length of stay in patients with ST-elevation myocardial 
infarction undergoing primary percutaneous coronary intervention. Am 
J Cardiol. 2018;122:185–191. doi: 10.1016/j.amjcard.2018.03.365

	17.	 Berger AK, Duval S, Jacobs DR, Barber C, Vazquez G, Lee S, Luepker 
RV. Relation of length of hospital stay in acute myocardial infarction 
to postdischarge mortality. Am J Cardiol. 2008;101:428–434. doi: 
10.1016/j.amjcard.2007.09.090

	18.	 Ristvedt SL. The evolution of gender. JAMA Psychiatry. 2014;71:13–14. 
doi: 10.1001/jamapsychiatry.2013.3199

	19.	 Raparelli V, Proietti M, Lenzi A, Basili S. Sex and gender differences in 
ischemic heart disease: Endocrine Vascular disease Approach (EVA) 
study design. J Cardiovasc Transl Res. 2020;13:14–25. doi: 10.1007/
s12265-018-9846-5

	20.	 Lichtman JH, Lorenze NP, D’Onofrio G, Spertus JA, Lindau ST, Morgan 
TM, Herrin J, Bueno H, Mattera JA, Ridker PM, et al. Variation in re-
covery: role of gender on outcomes of young AMI patients (VIRGO) 
study design. Circ Cardiovasc Qual Outcomes. 2010;3:684–693. doi: 
10.1161/CIRCOUTCOMES.109.928713

	21.	 CIHR. Online Training Modules: Integrating Sex & Gender in Health 
Research. CIHR; 2019.

	22.	 Mitchell PH, Powell L, Blumenthal J, Norten J, Ironson G, Pitula CR, 
Froelicher ES, Czajkowski S, Youngblood M, Huber M, et al. A short 
social support measure for patients recovering from myocardial infarc-
tion: the ENRICHD social support inventory. J Cardiopulm Rehabil. 
2003;23:398–403. doi: 10.1097/00008483-200311000-00001

	23.	 Enhancing recovery in coronary heart disease patients (ENRICHD): 
study design and methods. The ENRICHD investigators. Am Heart J. 
2000;139:1–9. doi: 10.1016/s0002-8703(00)90301-6

	24.	 Schellings DA, Ottervanger JP, van ’t Hof AW, de Boer MJ, Dambrink 
JHE, Hoorntje JC, And MG, Suryapranata H; Zwolle Myocardial 
Infarction Study Group. Predictors and importance of prolonged hospi-
tal stay after primary PCI for ST elevation myocardial infarction. Coron 
Artery Dis. 2011;22:458–462. doi: 10.1097/MCA.0b013e3283495d5f

	25.	 Shah P, Patel K, Vasudev R, Patel H, Thakkar S, Adalja D, Doshi R. Gender 
differences in the revascularization rates and in-hospital outcomes in 
hospitalizations with ST segment elevation myocardial infarction. Irish J 
Med Sci. 2019;189:873–884. doi: 10.1007/s11845-019-02147-9

	26.	 Gupta A, Wang Y, Spertus JA, Geda M, Lorenze N, Nkonde-Price 
C, D’Onofrio G, Lichtman JH, Krumholz HM. Trends in acute myo-
cardial infarction in young patients and differences by sex and race, 

D
ow

nloaded from
 http://ahajournals.org by on July 26, 2023

https://doi.org//10.1177/2048872619860217
https://doi.org//10.1056/NEJM200003163421101
https://doi.org//10.1056/NEJM200003163421101
https://doi.org//10.1186/1471-2261-12-25
https://doi.org//10.1100/2012/184075
https://doi.org//10.1016/j.jacc.2015.10.067
https://doi.org//10.1161/JAHA.114.001097
https://doi.org//10.1161/JAHA.114.001097
https://doi.org//10.1016/j.jacc.2017.04.052
https://doi.org//10.1161/JAHA.118.011322
https://doi.org//10.1007/BF02598265
https://doi.org//10.1007/BF02598265
https://doi.org//10.1016/j.amjcard.2013.02.025
https://doi.org//10.1016/j.amjcard.2013.02.025
https://doi.org//10.1016/j.amjmed.2012.04.038
https://doi.org//10.1053/euhj.2001.2735
https://doi.org//10.1007/s10916-015-0363-7
https://doi.org//10.1016/j.amjcard.2018.03.365
https://doi.org//10.1016/j.amjcard.2007.09.090
https://doi.org//10.1001/jamapsychiatry.2013.3199
https://doi.org//10.1007/s12265-018-9846-5
https://doi.org//10.1007/s12265-018-9846-5
https://doi.org//10.1161/CIRCOUTCOMES.109.928713
https://doi.org//10.1097/00008483-200311000-00001
https://doi.org//10.1016/s0002-8703(00)90301-6
https://doi.org//10.1097/MCA.0b013e3283495d5f
https://doi.org//10.1007/s11845-019-02147-9


J Am Heart Assoc. 2023;12:e028553. DOI: 10.1161/JAHA.122.028553� 10

Bender et al� Sex and Gender Factors in NSTEMI Hospitalization

2001 to 2010. J Am Coll Cardiol. 2014;64:337–345. doi: 10.1016/j.
jacc.2014.04.054

	27.	 Zhang Q, Zhao D, Xie W, Xie X, Guo M, Wang M, Wang W, Liu W, Liu J. 
Recent trends in hospitalization for acute myocardial infarction in Beijing: 
increasing overall burden and a transition from ST-segment elevation to 
non-ST-segment elevation myocardial infarction in a population-based 
study. Medicine. 2016;95:e2677. doi: 10.1097/MD.0000000000002677

	28.	 Claassen M, Sybrandy KC, Appelman YE, Asselbergs FW. Gender 
gap in acute coronary heart disease: myth or reality? World J Cardiol. 
2012;4:36–47. doi: 10.4330/wjc.v4.i2.36

	29.	 Roger VL, Go AS, Lloyd-Jones DM, Adams RJ, Berry JD, Brown TM, 
Carnethon MR, Dai S, de Simone G, Ford ES, et al. American Heart 
Association statistics committee and stroke statistics subcommittee 
heart disease and stroke statistics–2011 update: a report from the 
American Heart Association. Circulation. 2011;123:e18–e209. doi: 
10.1161/CIR.0b013e3182009701

	30.	 Benjamin EJ, Muntner P, Alonso A, Bittencourt MS, Callaway CW, 
Carson AP, Chamberlain AM, Chang AR, Cheng S, Das SR, et al. Heart 
disease and stroke statistics-2019 update: a report from the American 
Heart Association. Circulation. 2019;139:e56–e528. doi: 10.1161/
CIR.0000000000000659

	31.	 Quyyumi AA. Women and ischemic heart disease: pathophysiologic 
implications from the Women’s Ischemia Syndrome Evaluation (WISE) 
study and future research steps. J Am Coll Cardiol. 2006;47:S66–S71. 
doi: 10.1016/j.jacc.2004.11.075

	32.	 Gupta T, Kolte D, Khera S, Agarwal N, Villablanca PA, Goel K, Patel K, 
Aronow WS, Wiley J, Bortnick AE, et al. Contemporary sex-based differ-
ences by age in presenting characteristics, use of an early invasive strat-
egy, and Inhospital mortality in patients with non-ST-segment-elevation 
myocardial infarction in the United States. Circ Cardiovasc Interv. 
2018;11:e005735. doi: 10.1161/CIRCI​NTE​RVE​NTI​ONS.117.005735

	33.	 de-Miguel-Balsa E, Latour-Perez J, Baeza-Roman A, Llamas-Alvarez 
A, Ruiz-Ruiz J, Fuset-Cabanes MP; ARIAM-SEMICYUC group. 
Accessibility to reperfusion therapy among women with acute myocar-
dial infarction: impact on hospital mortality. J Womens Health (Larchmt). 
2015;24:882–888. doi: 10.1089/jwh.2014.5011

	34.	 Dupre ME, George LK, Liu G, Peterson ED. The cumulative effect of 
unemployment on risks for acute myocardial infarction. Arch Inter Med. 
2012;172:1731–1737. doi: 10.1001/2013.jamainternmed.447

	35.	 Shen JJ, Wan TT, Perlin JB. An exploration of the complex relation-
ship of socioecologic factors in the treatment and outcomes of acute 
myocardial infarction in disadvantaged populations. Health Services 
Research. 2001;36:711–732.

	36.	 Torbica A, Maggioni AP, Ghislandi S. The economic crisis and acute 
myocardial infarction: new evidence using hospital-level data. PLoS 
One. 2015;10:e0142810. doi: 10.1371/journal.pone.0142810

	37.	 Tatishvili S, Jorbenadze R, Kavtaradze G. Association of depression 
with hospital length of stay in patients with acute coronary syndrome. 
Georgian Med News. 2016;252;22–26.

	38.	 Fortier I, Raina P, Van den Heuvel ER, Griffith LE, Craig C, Saliba M, 
Doiron D, Stolk RP, Knoppers BM, Ferretti V, et al. Maelstrom re-
search guidelines for rigorous retrospective data harmonization. Int J 
Epidemiol. 2017;46:103–105. doi: 10.1093/ije/dyw075

	39.	 Wolfson M, Wallace SE, Masca N, Rowe G, Sheehan NA, Ferretti V, 
LaFlamme P, Tobin MD, Macleod J, Little J, et al. DataSHIELD: resolv-
ing a conflict in contemporary bioscience–performing a pooled anal-
ysis of individual-level data without sharing the data. Int J Epidemiol. 
2010;39:1372–1382. doi: 10.1093/ije/dyq111

	40.	 Gaye A, Marcon Y, Isaeva J, LaFlamme P, Turner A, Jones EM, Minion J, 
Boyd AW, Newby CJ, Nuotio ML, et al. DataSHIELD: taking the analysis 
to the data, not the data to the analysis. Int J Epidemiol. 2014;43:1929–
1944. doi: 10.1093/ije/dyu188

D
ow

nloaded from
 http://ahajournals.org by on July 26, 2023

https://doi.org//10.1016/j.jacc.2014.04.054
https://doi.org//10.1016/j.jacc.2014.04.054
https://doi.org//10.1097/MD.0000000000002677
https://doi.org//10.4330/wjc.v4.i2.36
https://doi.org//10.1161/CIR.0b013e3182009701
https://doi.org//10.1161/CIR.0000000000000659
https://doi.org//10.1161/CIR.0000000000000659
https://doi.org//10.1016/j.jacc.2004.11.075
https://doi.org//10.1161/CIRCINTERVENTIONS.117.005735
https://doi.org//10.1089/jwh.2014.5011
https://doi.org//10.1001/2013.jamainternmed.447
https://doi.org//10.1371/journal.pone.0142810
https://doi.org//10.1093/ije/dyw075
https://doi.org//10.1093/ije/dyq111
https://doi.org//10.1093/ije/dyu188


 

SUPPLEMENTAL MATERIAL 

 

D
ow

nloaded from
 http://ahajournals.org by on July 26, 2023



Data S1. 

 

Supplemental Methods 

 

Data Harmonization 

 

 Data harmonization methodology was employed in order to facilitate pooling large-data analysis 

across these three independently recruited patient cohorts. The methodology used was based on the 

established framework published by the Maelstrom group at the McGill University Health Centre (39). 

Data harmonization for the present study consisted of the following four steps and is summarized in Figure 

S1: Step 1 (Data Exploration): The presence of the gender-related factors baseline characteristics, and 

clinical variables of interest was assessed across all three cohorts. Step 2 (Variable Definitions): Variable 

definitions within each cohort were evaluated for harmonization potential, as definitions commonly differed 

between cohorts. Step 3 (Creation of Harmonized Variables): Harmonized variable names and definitions 

were merged across the four cohorts using a reductionist approach in order to maximize inclusiveness. 

Missing data was assessed on a case-by-case basis. Step 4 (Extraction Code): An extraction/conversion 

code was created to extract the data from the cohort-specific datasets into the final harmonized dataset 

under the new harmonized variables and variable definitions. Step 5 (Analysis) Retrospective analysis was 

conducted in order to determine the influence of sex assigned at birth and gender-related factors, on length-

of-stay in subjects with NSTEMI. Merging these cohorts allowed for an increased study population size 

with increased statistical power. Benefits resulting from proper data harmonization include processing large 

amounts of data with the elimination of deviations in data measurement, which is a possible risk in meta-

analytical methodology (40, 41). Given our local access to each of the datasets used in this study, data 

harmonization was applied and an analysis on the final harmonized dataset was performed.  
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Table S1. Eligibility Criteria Across Individual Cohorts. 

 GENESIS-PRAXY EVA VIRGO 

Inclusion • 18-55 years   

• Fluent in English 

or French  

• Able to provide 

written consent 

• Admitted to the 

hospital with a 

diagnosis of ACS 

• Patients with 

ischemic heart 

disease (acute or 

chronic) 

undergoing 

percutaneous 

coronary 

intervention (urgent 

or elective) 

• Written informed 

consent 

• Both sexes 

• Age > 18 years  

1. 18-55 years 

 

2. AMI Criteria (must meet both the 

following criteria – 2.1 and 2.2): 

 

2.1 Need at least one of the following 

elevated markers of myocardial 

necrosis: 

• Troponin I or T level greater than 99th 

percentile of upper reference limit 

• CK level > twice the upper reference 

limit with CK-MB activity level > 

10% total 

• CK value on the same draw or CK-

MB mass greater than the 99th 

percentile of upper reference limit 

 

2.2 Supporting evidence of 

myocardial ischemia with at 

least one of the following: 

• Symptoms of ischemia 

• ECG changes indicative of new 

ischemia 

• Other evidence of myocardial necrosis 

(imaging, pathology) 

 

3. Presentation: must meet one of the 

following: 

• Patient initially presented at this 

facility 

• Patient was transferred here from 

another facility within 24h of original 

presentation  

 

 

Exclusion • Did not meet any 

of above 

• Patients with life 

expectancy < 12 

months 

• Active cancer 

• Pregnancy 

• Previously enrolled in VIRGO 

• Non-English/Spanish speaking 

• Inability to provide informed consent 

• Inability to contact for follow-up  

• Acute MI due to chest trauma 

• Currently a prisoner 

Inclusion and exclusion criteria present in each of the three cohorts used in this study: GENESIS-PRAXY, 

EVA, VIRGO. 
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Table S2. Harmonized Variables with Variable Definitions. 

Variable Definition 

Sex Male or female  

Age  Numeric  

Race Black/African American, White/Caucasian, American Indian/Alaska 

Native, Asian/Pacific Islander/East Indian, Other, Don’t know 

Country of Origin  Canada, U.S., Switzerland, Spain, Australia, Italy  

Type of Ischemic Heart Disease STEMI, NSTEMI; only NSTEMI included 

Diabetes Diagnosis of diabetes 

Hypertension Diagnosis of hypertension 

Hyperlipidemia Diagnosis of hyperlipidemia 

Family History of CVD Presence of family history of CVD 

Previous History of CAD Prior personal history of CAD 

Smoking Active smoking status 

Alcohol Consumption Alcohol consumption of more than 2 drinks per day 

Depression  Diagnosis of depression as per DSM IV criteria 

Anxiety  Diagnosis of anxiety as per DSM IV criteria 

Employment Status Employment status at the time of admission to hospital 

Low social support based on the ENRICHD Social Support Scale (ESSI). Scores of less 

than 3 on at least 2 items or an overall score a score of less than 18 

indicate low social support 

Marital status Marital status at the time of admission to hospital 

Education Level  

 

No high school, high school, or more than high school  

Low Personal Income Income of less thank 30,000$/year if living in the U.S., Canada, 

Australia, less than 500 euro/month if Italian or from Spain, or less 

than 2300 franks/month if Swiss 

 

Length of in-hospital stay Numeric; total number of days admitted to hospital 

Variables harmonized across the three included studies for inclusion in the final cohort.  
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Figure S1. Overview of data harmonization methodology employed in the construction of the present 

cohort. 

 

 

 

 

Step 5: ANALYSIS 

Retrospective analysis to determine the influence of gender-related factors and sex 
assigned at birth, on length-of-stay in subjects with NSTEMI 

Creation of extraction/conversion code to extract data from the cohort-specific datasets 
to the final harmonized dataset under the new variables and definitions 

Harmonized variable names and definitions merged across the 4 cohorts 

Variable definitions within each cohort evaluated for harmonization potential 

The presence of the gender-related factors, baseline characteristic, and clinical variables 
of interest assessed across all four cohorts 

Step 2: VARIABLE DEFINITIONS 

Step 3: CREATION OF HARMONIZED VARIABLES 

Step 4: EXTRACTION CODE 

Step 4: EXTRACTION CODE 

Step 1: DATA EXPLORATION 
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