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ABSTRACT
Background: Severe mental illness (SMI) is associated with increased
cardiovascular mortality. We sought to examine the prevalence,
clinical outcomes, and management strategy of patients with SMI
presenting with acute myocardial infarction (AMI).
Methods: All AMI hospitalizations from the National Inpatient Sample
were included, stratified by mental health status into 5 groups: no SMI,
schizophrenia, other non-organic psychoses (ONOP), bipolar disorder,
and major depression. Regression analyses were performed to assess
the association (adjusted odds ratios [ORs], P � 0.001 for all out-
comes) between SMI subtypes and clinical outcomes.

Cardiovascular disease (CVD) is a major cause of morbidity
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R�ESUM�E
Contexte : Le trouble mental grave (TMG) est associ�e à une
augmentation de la mortalit�e cardiovasculaire. Nous avons �etudi�e la
pr�evalence des patients atteints d’un TMG qui avaient subi un infarctus
aigu du myocarde (IAM) ainsi que les r�esultats cliniques et les
strat�egies de prise en charge chez ces patients.
M�ethodologie : Toutes les hospitalisations pour un IAM r�epertori�ees
dans la base de donn�ees National Inpatient Sample ont �et�e incluses et
stratifi�ees en 5 groupes selon l’�etat de sant�e mentale du patient :
absence de TMG, schizophr�enie, autres troubles psychotiques non
organiques (ATPNO), trouble bipolaire et d�epression majeure. Des
and mortality in patients with severe mental illness (SMI), more than 10.4 million adults (4.2% of all adults) have SMI

including schizophrenia, bipolar disorder major depression,
and psychosis and delusional disorders.1-4 It is estimated that

in the United States, with a similar worldwide prevalence of
up to 6.8%.5,6

Patients with SMI are reported to have a 2- to 3-fold
increased risk of mortality from cardiovascular disorders
compared with the general population, a risk that has
increased over the past 2 decades.7 Acute myocardial infarc-
tion (AMI) is the most common manifestation of CVD, but
there is limited literature on the prevalence, treatment stra-
tegies, and clinical outcomes of patients with SMI who are
ll rights reserved.
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Results: Of 6,968,777 AMI hospitalizations between 2004 and 2014,
439,544 patients (6.5%) had an SMI diagnosis. Although patients with
schizophrenia and ONOP experienced higher crude rates of in-hospital
mortality and stroke compared with those without SMI, only schizo-
phrenic patients were at increased odds of mortality (OR, 1.10; 95%
confidence interval [CI], 1.04-1.16), whereas ONOP was the only group
at increased odds of stroke (OR, 1.53; 95% CI, 1.42-1.65) after
multivariate adjustment. Patients with ONOP were the only group
associated with increased odds of in-hospital bleeding compared with
those without SMI (OR, 1.11; 95% CI, 1.04-1.17). All those with SMI
subtypes were less likely to receive coronary angiography and percu-
taneous coronary intervention, with the schizophrenia group being at
least odds of either procedure (OR, 0.46; 95% CI, 0.45-0.48 and OR,
0.57; 95% CI, 0.55-0.59, respectively).
Conclusion: Schizophrenia and ONOP are the only SMI subtypes
associated with adverse clinical outcomes after AMI. However, all pa-
tients with SMI were less likely to receive invasive management for
AMI, with female gender and schizophrenia diagnosis being the
strongest predictors of conservative management. A multidisciplinary
approach between psychiatrists and cardiologists could improve the
outcomes of this high-risk population.

analyses de r�egression ont �et�e effectu�ees pour �evaluer l’association
(rapports de cotes [RC] ajust�es, p � 0,001 pour tous les r�esultats)
entre les sous-types de TMG et les r�esultats cliniques.
R�esultats : Sur un total de 6 968 777 hospitalisations pour un IAM
entre 2004 et 2014, 439 544 patients (6,5 %) avaient reçu un diag-
nostic de TMG. Même si les patients atteints de schizophr�enie et
d’ATPNO affichaient des taux bruts de mortalit�e hospitalière et d’ac-
cident vasculaire c�er�ebral (AVC) plus �elev�es que ceux sans TMG, seuls
les patients schizophrènes pr�esentaient une probabilit�e de mortalit�e
plus �elev�ee (RC : 1,10; intervalle de confiance [IC] à 95 % : de 1,04 à
1,16), tandis que ceux du groupe ATPNO �etaient les seuls à avoir une
probabilit�e d’AVC plus �elev�ee (RC : 1,53; IC à 95 % : de 1,42 à 1,65)
après ajustement multivari�e. Les patients de la cat�egorie ATPNO
�etaient les seuls à pr�esenter une probabilit�e d’h�emorragie pendant
l’hospitalisation plus �elev�ee que ceux sans TMG (RC : 1,11; IC à 95 % :
de 1,04 à 1,17). Les patients atteints d’un TMG, quel que soit son sous-
type, �etaient tous moins susceptibles de subir une angiographie cor-
onarienne ou une intervention coronarienne percutan�ee, et la proba-
bilit�e de subir l’une ou l’autre de ces interventions �etait la plus faible
dans le groupe des patients atteints de schizophr�enie (RC : 0,46, IC à
95 % : de 0,45 à 0,48; et RC : 0,57, IC à 95 % : de 0,55 à 0,59,
respectivement).
Conclusions : La schizophr�enie et les ATPNO sont les seuls sous-types
de TMG associ�es à des r�esultats cliniques d�efavorables après un IAM.
Toutefois, les patients pr�esentant un TMG �etaient tous moins suscep-
tibles de faire l’objet d’une prise en charge invasive de l’IAM et le sexe
f�eminin et le diagnostic de schizophr�enie �etaient les pr�edicteurs les
plus robustes d’une prise en charge conservatrice. Une approche
interdisciplinaire où psychiatres et cardiologues travailleraient en
concertation pourrait am�eliorer les r�esultats dans cette population à
risque �elev�e.
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often excluded from clinical trials because of concerns about
their adherence to cardiovascular medications and follow-up.8

A nationwide analysis in patients with schizophrenia and
bipolar disorder presenting with ST-elevation myocardial
infarction (STEMI) demonstrated an increased mortality in
patients with schizophrenia and reduced odds of revasculari-
zation in both subgroups.9 Conversely, an analysis of elderly
patients (> 65 years) presenting with AMI showed that
patients with mental health disorders (schizophrenia, affective
disorders, and substance abuse disorder) were not at increased
risk of 30-day mortality, although they were also less likely to
undergo coronary revascularization.10

Although previous studies have looked at the clinical out-
comes of SMI in the context of AMI, they have demonstrated
conflicting results and were subject to limitations such as
analysis of selected cohorts (single acute coronary syndrome
[ACS] subtype, eg, STEMI)9 or a single geographical region
(eg, State of Florida),11 inclusion of selected outcomes
(eg, only mortality),12 exclusion of patients with previous
myocardial infarction,12 or the analysis of a small sample that
may not be representative of the population of interest.13

Furthermore, patients with SMI are a heterogeneous popu-
lation with differences in their underlying pathophysiology
and pharmacotherapy according to their diagnosis subtype
that may lead to divergent effects on their clinical outcomes in
the context of AMI. The majority of studies have investigated
the overall effect of all-cause SMI11,14,15 or analyzed indi-
vidual mental health subtypes without a comparison of the
relative risks of clinical outcomes according to SMI subtype.10

Finally, although some studies have looked at gender differ-
ences in reperfusion therapy,11,12,16 there have been no
reports on differences in the clinical outcomes of patients with
SMI after AMI according to gender.

The current study used a national cohort drawn from the
National Inpatient Sample over an 11-year period (2004-
2014) to define the prevalence of patients with SMI
presenting with AMI and examine their clinical characteristics,
in-hospital outcomes, and provision of care, stratified by
subtype of SMI and further stratified by gender.
Methods

Data source

The National Inpatient Sample (NIS) is the largest pub-
licly available all-payer database of hospitalized patients in the
United States and is sponsored by the Agency for Healthcare
Research and Quality as a part of the Healthcare Cost and
Utilization Project.17 Further information about the design of
NIS and its previous validation is available in Supplemental
Appendix S1.

Study design and population

A retrospective observational analysis of all AMI hospital-
izations between 2004 and 2014 from the NIS database was



Figure 1. Prevalence of severe mental illness (SMI) from 2004 to 2014 according to subtype.
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performed. Diagnoses and procedure variables were extracted
using the relevant International Classification of Diseases, 9th
Revision, Clinical Modification codes. The cohort was strat-
ified into 5 groups: no SMI, schizophrenia, bipolar disorder,
other non-organic psychoses (ONOP), and major depression.
Further information on the methods used to identify patient
characteristics and procedural data and to exclude missing
cases is available in Supplemental Appendix S2 and
Supplemental Table S1.

Outcomes

The primary outcome measures were to define the prev-
alence of SMI in AMI and examine the clinical characteristics,
comorbidity burden, and in-hospital rates of major acute
cardiovascular and cerebrovascular events (MACCE) (com-
posite of mortality, acute stroke/transient ischemic attack
[TIA], and cardiac complications) and all-cause bleeding.
Cardiac complications included any pericardiocentesis, car-
diac tamponade, hemopericardium, and coronary dissection
during hospitalization, whereas bleeding was defined as any
postprocedural hemorrhage or hematoma, or bleeding
requiring transfusion.

The secondary outcome was the evaluation of the receipt of
coronary angiography and revascularization (percutaneous
coronary intervention [PCI] and coronary artery bypass
grafting).

Statistical analysis

For detailed statistical analysis methods and a list of
the covariates adjusted for, please refer to Supplemental
Appendix S3.
Results
A total of 6,738,757 patients were included in the final

analysis (Supplemental Fig. S1). Patients with a diagnosis of
SMI comprised 6.5% (n ¼ 439,544) of the study cohort.
The patient characteristics of the study population are pre-
sented in Supplemental Table S2 according to the presence or
absence of SMI and SMI subtype: schizophrenia (0.4%,
n ¼ 23,582), bipolar disorder (0.3%, n ¼ 41,362), ONOP
(0.6%, n ¼ 22,359), and major depression (5.3%, n ¼
352,241), the latter being the most common subtype. The
prevalence of SMI among the population with ACS doubled
over the study period (from 4.5% in 2004 to 9.5% in 2014),
primarily because of an increase in major depression and
bipolar disorder diagnoses (Fig. 1), whereas the prevalence of
ONOP and schizophrenia disorders has not changed. Several
key differences in patient demographics are seen across the
study groups (Supplemental Table S1, Supplemental
Appendix S4).

Use of invasive management

There was a notable increase in the rates of both coronary
angiography and PCI in all the groups over the study period
(Supplemental Fig. S2). However, in comparison with pa-
tients without SMI, the rates of coronary angiography and
PCI were persistently lower in all SMI subtypes except those
with bipolar disorder, who overall were more likely to be
offered coronary angiography (67.1% vs 64.4%, P < 0.001)
(Fig. 2, Supplemental Table S4). In multivariate analysis, all
SMI subtypes were associated with reduced odds of coronary
angiography and PCI, with schizophrenic patients being the
least likely to undergo either of the procedures (Fig. 3,
Supplemental Table S6).



Figure 2. Receipt of coronary angiography and percutaneous coronary intervention (PCI). CA, coronary angiography; ONOP, other non-organic
psychoses; SMI, severe mental illness.
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The rates of coronary angiography and PCI were also lower
among women across all study groups, including patients
without an SMI diagnosis (Fig. 4), a finding that persisted in
multivariate analysis (Supplemental Table S7). However, the
odds of receipt of coronary angiography between genders were
not significant in the schizophrenia and major depression
groups.

In-hospital MACCE, mortality, and stroke

Patients with ONOP and schizophrenia experienced the
highest rates of in-hospital MACCE (Fig. 5), primarily driven
by higher rates of mortality (6.4% and 7.5%) and stroke
(4.0% and 2.2%) compared with other SMI subtypes and
patients without SMI (P < 0.001 for both). The lowest rates
of MACCE, mortality, and stroke were observed in patients
with bipolar disorder (Table 1).

In multivariate analysis, patients with ONOP and major
depression were associated with significantly reduced odds of
MACCE (odds ratio [OR], 0.86; 95% confidence interval
[CI], 0.82-0.90 and OR, 0.86; 95% CI, 0.85-0.88, respec-
tively) (Fig. 3, Supplemental Table S6). However, both
groups demonstrated a polar effect on stroke; patients with
ONOP had a 53% increased odds of stroke, and patients with
major depression had a 16% reduced odds of stroke. There
was no difference in either outcome (MACCE and stroke) in
patients with schizophrenia and bipolar disorder. Schizo-
phrenia was the only subtype associated with increased odds of
mortality (OR, 1.10; 95% CI, 1.04-1.16), whereas all other
SMI subtypes were associated with a significantly reduced
odds of mortality.

In subgroup gender analysis, the rates of in-hospital
MACCE, mortality, and stroke were consistently higher in
women than in men, except the rates of stroke in ONOP,
which were higher in men (Fig. 6, Supplemental Table S4). In
multivariable analysis, the odds of MACCE were increased in
women without SMI and those with bipolar disorder and
major depression, primarily driven by increased odds of acute
stroke in these groups (Supplemental Table S7). In contrast to
the other groups, women with ONOP were associated with
reduced odds of MACCE and stroke compared with men
(Supplemental Table S7). Furthermore, women without SMI
and those with ONOP and major depression were at reduced
odds of mortality compared with men, whereas there was no
difference in mortality between genders in the schizophrenia
and bipolar disorder groups.

A temporal analysis of outcomes demonstrates an overall
decline in the rates of MACCE, mortality, and acute stroke/
TIA in all the study groups except the ONOP and bipolar
disorder groups, whose rates of MACCE and acute stroke/TIA
have increased or remained the same (Supplemental
Table S5). However, the pattern of differences in rates of
MACCE, mortality, and stroke between groups remained the
same throughout the study period.

In-hospital bleeding

In comparison with patients without SMI, only the
ONOP group experienced higher rates of bleeding, whereas
all other SMI subtypes experienced lower rates of bleeding
(Fig. 5). Subgroup gender analysis demonstrated higher rates
of bleeding among women in those without SMI and those
with schizophrenia and lower rates of bleeding among women
in those with bipolar disorder and ONOP (Fig. 6). There was
no difference in crude rates of bleeding between both genders
in patients with major depression.

In multivariate analysis, only patients with ONOP were
associated with an increased odds of bleeding (OR, 1.11; 95%
CI, 1.04-1.17; P ¼ 0.001), whereas all other SMI subtypes
were at a significantly reduced odds of bleeding (schizo-
phrenia: OR, 0.70; 95% CI, 0.65-0.75; bipolar disorder: OR,
0.85; 95% CI, 0.81-0.90; major depression: OR, 0.97; 95%
CI, 0.95-0.98; P < 0.001 for all outcomes) (Fig. 3,
Supplemental Table S6).



Figure 3. Odds ratio (OR) (95% CI) of adverse outcomes according to SMI subtype. *Reference group is no SMI. xNonsignificant (P � 0.05). yP <

0.001. aOR, adjusted odds ratio; CA, coronary angiography; CI, confidence interval; MACCE, major acute cardiovascular and cerebrovascular
events; ONOP, other non-organic psychoses; PCI, percutaneous coronary intervention; SMI, severe mental illness.
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A multivariate analysis according to gender revealed
increased odds of bleeding in women without SMI and in
those with schizophrenia and major depression (Supplemental
Table S7). In contrast, no difference in bleeding was found
between genders in patients with ONOP, and women with
bipolar disorder were at reduced odds of bleeding.

The rate of all-cause bleeding increased in all groups over
the study period but remained higher in SMI groups
compared with patients without SMI, with the exception of
the ONOP group, whose rates of bleeding were higher than in
patients without SMI (Supplemental Table S5).
Sensitivity analysis

A sensitivity analysis according to AMI type (STEMI vs
non-STEMI) was performed to exclude examine differences in
outcomes between both AMI presentations. Overall, the
findings in the STEMI and non-STEMI groups were gener-
ally similar to those found in the total cohort (Supplemental
Table S6). However, certain differences were observed
within AMI subgroups. In the non-STEMI subgroup, pa-
tients with bipolar disorder were associated with reduced odds
of MACCE compared with those without SMI, whereas there



Figure 4. Receipt of coronary angiography and PCI according to SMI subtype and gender. CA, coronary angiography; ONOP, other non-organic
psychoses; PCI, percutaneous coronary intervention; SMI, severe mental illness.
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was no difference in MACCE and all-cause bleeding between
patients without SMI and those with ONOP. In the STEMI
subgroup, there was no difference in mortality and all-cause
bleeding between patients with bipolar disorder and those
without SMI, as was the case in all-cause bleeding between
patients with major depression and those without SMI.
Discussion
Our findings in the present study, drawn from a national

cohort of ACS hospitalizations in the United States, show a
significant increase in the prevalence of patients with SMI
presenting with AMI over the study period. We observe that
patients with SMI represent a multi-morbid cohort with a
higher cardiovascular risk and a more significant burden of
comorbidities than those without SMI. Our results demon-
strate significant disparities in the clinical outcomes and use of
Figure 5. In-hospital adverse events according to SMI subtype. MACCE, m
non-organic psychoses; SMI, severe mental illness.
invasive strategies among patients with SMIs, including bipolar
disorder, ONOP, schizophrenia, and major depression.
Furthermore, we report lower rates of invasive management
(coronary angiography and PCI) in patients with SMI, who
experience higher crude rates of adverse outcomes, including
MACCE, mortality, bleeding, and stroke, compared with those
without an SMI diagnosis. However, after adjustment for
confounders, patients with schizophrenia were associated with
increased odds of in-hospital mortality among all SMI sub-
types, whereas patients with ONOP were the only SMI group
at increased odds of stroke and bleeding complications after
AMI. Finally, our analysis highlights a gender gap in clinical
outcomes and invasive management strategy, with women
being less likely to be offered early invasive strategies (coronary
angiography and PCI) despite their higher risk of mortality.

Patients with SMI are a heterogeneous group with a
multitude of pathological and socioeconomic risk factors for
ajor acute cardiovascular and cerebrovascular events; ONOP, other



Figure 6. In-hospital adverse events according to gender. MACCE, major acute cardiovascular and cerebrovascular events; ONOP, other non-organic
psychoses; SMI, severe mental illness.
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CVD, depending on the subtype of SMI, and have been
shown to have a higher burden of risk factors, such as dia-
betes, smoking, obesity, and chronic kidney disease.18-23

Furthermore, their use of psychotropic medications, such as
antipsychotics and selective serotonin reuptake inhibitors
(SSRIs), places them at a higher risk of adverse outcomes,
including stroke, cardiovascular mortality, and bleeding.24-27

Antipsychotics and antidepressants such as SSRIs have been
shown to increase the risk of metabolic syndrome because of
their interaction with target 5-hydroxytryptamine neuro-
receptors that modulate weight control and glucose meta-
bolism, which increases the risk of myocardial infarction.28-30

Furthermore, the use of antipsychotics (typical and atypical)
has been associated with an increased risk of cerebrovascular
events, especially in elderly patients, although the underlying
mechanism remains unknown,31,32 whereas SSRIs are
thought to increase the uptake of serotonin into platelets
leading to increased bleeding tendency.33 In this national
analysis of all hospitalizations with AMI in the United States,
we show that only more complex SMI subtypes such as
schizophrenia were at increased odds of in-hospital mortality.
A previous national analysis of the Swedish Web-System for
Enhancement and Development of Evidence-Based Care in
Heart Disease Evaluated According to Recommended Ther-
apies (SWEDEHEART) registry also demonstrated higher
mortality in patients with schizophrenia both at 30-day (OR,
2.58; 95% CI, 1.88-3.54) and 1-year (OR, 2.97; 95% CI,
2.39-3.69) follow-ups in patients admitted after AMI.12

However, in contrast to our findings, patients with bipolar
disorder (n ¼ 442) were also shown to be at greater odds of
mortality in their analysis, albeit only significant at 1-year
follow-up (OR, 1.62; 95% CI, 1.20-2.20). In contrast, an
analysis of approximately 800 veterans with SMI showed
lower crude rates of 30-day mortality (4.6% vs 6.2%) and
higher 1-year mortality (15.3% vs 13.2%) in patients with
SMI compared with those without any mental illness.14

Although their findings did not reach statistical significance,
the marked difference in results between studies highlights the
limitations of analyzing small and combined cohorts of all
SMI. More important, not all the SMI subtypes are associated
with increased mortality hazard in our analysis, with certain
SMI subtypes such as bipolar disorder and major depression
being at lower odds of in-hospital mortality compared with
those without SMI.



Table 1. In-hospital clinical outcomes and quality indicators according to subtype of SMI

No SMI Schizophrenia ONOP Bipolar disorder Major depression Total P value

MACCE, % 8.0 9.6 10.6 5.6 6.7 7.9 < 0.001
Cardiac complications, % 0.7 0.4 0.6 0.8 0.6 0.7 < 0.001
Acute stroke/TIA, % 1.7 2.2 4.0 1.5 1.8 1.7 < 0.001
Mortality, % 6.0 7.5 6.4 3.4 4.6 5.9 < 0.001
All-cause bleeding, % 5.3 3.8 6.3 4.4 5.1 5.2 < 0.001
Use of assist device or IABP, % 5.0 4.0 4.9 3.9 3.3 4.9 < 0.001
Shock, % 5.0 6.1 5.4 4.0 3.6 4.9 < 0.001
Receipt of coronary angiography, % 64.4 46.8 42.9 67.1 59.5 64.0 < 0.001
Receipt of PCI, % 42.9 27.2 23.0 42.4 36.9 42.5 < 0.001
Receipt of CABG, % 8.5 5.4 10.9 7.0 6.9 8.4 < 0.001
Discharge against medical advice (%) 0.8 2.5 1.5 2.7 0.8 0.8 < 0.001

CABG, coronary artery bypass grafting; IABP, intra-aortic balloon pump; MACCE, major adverse cardiovascular and cerebrovascular events (composite of
mortality, acute stroke/transient, and cardiac complications); ONOP, other non-organic psychoses; PCI, percutaneous coronary intervention; SMI, severe mental
illness; TIA, transient ischemic attack.
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To the best of our knowledge, no previous study has
examined stroke and bleeding outcomes in patients with SMI
after AMI. Our findings show that only patients with ONOP
were at increased odds of bleeding and stroke, whereas all
other SMI subtypes (bipolar disorder, schizophrenia, and
major depression) were at lower odds of both outcomes
compared with no SMI. A plausible explanation could be the
greater use of psychotropic medications in patients with psy-
chosis, which is known to be associated with increased odds of
adverse cardiovascular events, especially in elderly patients,
although the underlying mechanism remains unknown.31,32

Likewise, the use of SSRIs is known to promote the uptake
of serotonin into platelets, leading to an increase in bleeding
tendency.33 The lower frequency of stroke and bleeding in
SMI subtypes other than ONOP could be explained by the
low rates of invasive coronary management in these patients.
Although we have adjusted for the differences in patient
demographics and receipt of revascularization, there could be
residual unmeasured confoundment that accounts for these
findings.

Our gender subgroup analysis highlights persistent differ-
ences in invasive management strategies and in clinical out-
comes of patients with and without SMI. We found women
in all study groups to be associated with lower or insignificant
odds of mortality compared with men, but also at increased
odds of acute stoke/TIA, except in those with ONOP, in
whom there was no difference between genders. Women with
schizophrenia were also associated with the highest odds of
bleeding complications compared with men. However,
women of all subgroups were less likely to undergo invasive
management compared with men, especially women with
bipolar disorder, who were 15% and 34% less likely to receive
coronary angiography and PCI, respectively. Despite the lack
of evidence on gender outcomes in this population, a possible
explanation for our findings is the higher prevalence of
comorbidities predisposing to bleeding and stroke among
women, as seen in our patients’ demographics. However, the
disparities in clinical outcomes according to gender highlight
the need for prospective studies to explore the underlying
pathophysiological mechanisms that may lead to these
differences in patients with SMI.

The present study is the first to examine the prevalence of
SMI in the AMI population and shows an increase in the
prevalence of SMI over an 11-year horizon, primarily due to
increasing rates of major depression and bipolar disorder
diagnoses. Although these findings are in keeping with pre-
vious reports of trends in the general population,34-36 it is
possible that that these diagnoses have been coded more
frequently in later years because of physicians’ awareness of
their implications in the context of AMI hospitalizations.

The lower rates of invasive management (coronary angi-
ography and PCI) in patients with SMI may be due to several
reasons. It is possible that patients with SMI lack the ability to
engage in the discussions required for informed consent for
such procedures. Furthermore, their lack of recognition and
diagnostic overshadowing in emergency services lead to
delayed presentations of their AMI. Patients undergoing PCI
are committed to a minimum duration of dual antiplatelet
therapy, as well as other secondary prevention pharmaco-
therapy, regular follow-up, and access to cardiac rehabilitation,
to optimize their response to pharmacotherapy and success of
their coronary intervention.37,38 However, patients with SMI
are previously reported to have poor compliance with diet
advice, cardiac medications, and rehabilitation, which often
leads to physicians’ reluctance to offer them coronary inter-
vention.4,10,15 Consequently, patients with SMI who do not
undergo in-hospital invasive management are at an even
greater risk of adverse clinical outcomes after AMI, including
higher rates of mortality and future reinfarction.37-39 How-
ever, few studies have compared these management strategies
across different SMI subtypes, whereas the majority have
examined the association of all-cause SMI with odds of
reperfusion therapy.10,11,15 For example, Campi et al.11

reported reduced odds of reperfusion therapy (PCI, throm-
bolysis, or coronary artery bypass grafting; OR, 0.70; 95% CI,
0.60-0.80) in patients with charted mental illnesses (com-
posite of schizophrenia, bipolar, and depressive disorders;
n ¼ 1036) presenting with AMI across the state of Florida.
Although these findings were significant, they did not inform
of SMI subgroups with the least odds of receiving invasive
coronary management. We show that patients with SMI of all
subtypes were consistently less likely to be offered an invasive
management strategy (coronary angiography and PCI) over
the study decade.40,41 The lowest odds of invasive manage-
ment (coronary angiography and PCI) were in patients with
schizophrenia, although they were at the greatest risk of
mortality in our study. An individualized patient-based
approach is required to assess these complex patients to
improve the use of guideline-recommended therapy in this
high-risk group.
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Limitations

There are several limitations to the present study. First, the
NIS is an administrative dataset that is susceptible to coding.
Although the identification of ACS and SMI diagnoses and
comorbidities was based on the use of administrative codes,
International Classification of Diseases, 9th Revision codes
have been validated for the purposes of cardiovascular
research.42,43 Second, the ischemic benefits of an invasive
strategy over a conservative management of AMI have been
primarily shown in studies reporting at least 30-day follow
up.39,44,45 Therefore, it is possible that patients with SMI
experience worse clinical outcomes in the long term than
those reported in the present study, which only captures in-
hospital outcomes. Third, because the NIS dataset does not
capture pharmacotherapy, we were unable to determine dif-
ferences in the use of antithrombotic therapy between the
study groups. Finally, we have not been able to assess the
severity of the mental illness or the overlap of mental health
diagnoses, which remain as potential residual confounders.
Nevertheless, we believe that our findings provide insight into
the real-world, in-hospital clinical outcomes of a large and
unselected ACS cohort with SMI.
Conclusion
Our analysis of a national cohort of ACS hospitalizations

shows a disparity of clinical outcomes among patients with
SMI and identifies patients with schizophrenia and ONOP as
those with the poorest outcomes, namely, higher in-hospital
mortality and in-hospital stroke, respectively. Furthermore,
we conclude that patients with SMI are less likely to be offered
an invasive management strategy, with women with all SMI
subtypes and patients with schizophrenia being the most
disadvantaged groups.
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