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Data are limited about the contemporary association between frailty and the causes and
outcomes of patients admitted with cardiovascular diseases (CVD). Using the US
National Inpatient Sample, CVD admissions of interest (acute myocardial infarction,
ischemic stroke, atrial fibrillation (AF), heart failure, pulmonary embolism, cardiac
arrest, and hemorrhagic stroke) were stratified by Hospital Frailty Risk Score (HFRS).
Logistic regression was used to determine adjusted odds ratios (aORs) and 95% confi-
dence intervals (CIs) of in-hospital mortality among different groups with frailty. The
study included 9,317,398 hospitalizations. Of these, 5,573,033 (59.8%) had a low HFRS
(<5); 3,422,700 (36.7%) had an intermediate HFRS (5 to 15); and 321,665 (3.5%) had a
high HFRS (>15). Ischemic stroke was the most common admission for the groups with
high risk (75.4%), whereas acute myocardial infarction was the most common admission
for the group with low risk (36.9%). Compared with the group with low risk, patients
with high risk had increased mortality across the most CVD admissions, except in
patients admitted for cardiac arrest and hemorrhagic stroke (p <0.001). The strongest
association with all-cause mortality was shown among patients with high risk admitted
for AF (aOR 6.75, 95% CI 6.51 to 7.00, and aOR 17.69, 95% CI 16.08 to 19.45) compared
with their counterparts with low risk. In conclusion, patients with CVD admissions have
varying frailty risk according to cardiovascular cause of admission, with ischemic stroke
being the most common among groups with frailty and high risk. Increased frailty is
associated with all-cause mortality in patients with most CVD admissions, except for car-
diac arrest and hemorrhagic stroke, with the strongest association seen in patients
admitted with AF. © 2023 The Author(s). Published by Elsevier Inc. This is an open
access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)
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Frailty is defined as an impairment of multiple systems
resulting in an increased vulnerability to stress, leading to an
increased risk of adverse outcomes such as hospitalizations
and mortality, and is strongly associated with age.1 With the
growing numbers of the older population, the proportion liv-
ing with frailty in society and across healthcare systems is
increasing.2 Similarly, the numbers of patients living with
cardiovascular (CV) disease (CVD) are increasing,
particularly given an improved survivorship in patients with
acute or chronic CVD.3 The relation between frailty and
CVD is bidirectional.4 CVD is associated with a threefold
increase in frailty, and frailty is independently associated
with an increased mortality from CVD.5,6 A recent meta-
analysis including 31,343 patients with CVD reported that
the prevalence of frailty was 17.9% and was associated with
an increased risk of heart failure (HF).7 Previous studies
have attempted to understand the underlying mechanisms
linking older age and adverse CVD outcomes, with common
mechanisms implicated being inflammation, concomitant
risk factors, and co-morbidity burden.2 However, there are
few data investigating whether CVD admissions vary by
frailty status and whether frailty is associated with in-hospital
outcomes in patients admitted with acute CVD conditions.
Knowledge of the specific causes of CVD admissions and
their outcomes in relation to frailty status is fundamental in
planning healthcare services around the growing needs of the
population living with frailty. Therefore, the aim of this study
was to describe the prevalence, clinical characteristics, and
in-hospital mortality of patients with the CVD admissions of
interest based on their frailty status, as measured by the
Hospital Frailty Risk Score (HFRS).
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Methods

The National Inpatient Sample (NIS) is the largest avail-
able database of US hospitalizations developed for the
Healthcare Cost and Utilization Project sponsored by the
Agency for Healthcare Research and Quality.8 The NIS
contains anonymized data on diagnoses and procedures
from >7 million hospitalizations annually, representing a
20% stratified sample of all discharges from US community
hospitals, excluding rehabilitation and long-term acute care
hospitals.8

The HFRS was developed by Gilbert et al9 to establish
whether older patients at risk of adverse outcomes could be
identified using routinely collected healthcare data. Briefly,
a cohort of older patients (aged >74 years) hospitalized
with diagnoses associated with frailty was identified.9 The
HFRS was then created by grouping the patients identified
according to their International Classification of Diseases
(ICD) Tenth Revision codes into 3 groups: low risk (HFRS
<5), intermediate risk (HFRS 5 to 15), and high risk (HFRS
>15).9 The score was then validated using a local and
national United Kingdom cohort.9 Each component of the
HFRS and the associated weighting is outlined in Supple-
mentary Appendix 1.

Using ICD Tenth Revision codes (Supplementary Table
1), all adult discharge records with a principal diagnosis of
an acute CVD admission between October 2015 and
December 2019 were identified. This sample was further fil-
tered by focusing on the 7 CVD admissions of interest:
acute myocardial infarction (AMI), atrial fibrillation/flutter
(AF), ischemic stroke, HF, pulmonary embolism (PE), car-
diac arrest, and hemorrhagic stroke. The sample was further
stratified according to their frailty status measured by the
HFRS into 3 groups: low risk (HFRS <5), intermediate risk
(HFRS 5 to 15), and high risk (HFRS >15), as defined by
Gilbert et al.9 Cases were excluded owing to missing data
for the following variables: age, gender, elective admission,
in-hospital mortality, primary expected payer, total charges,
and length of stay. These cases accounted for no more than
1.0% of the original dataset. Cases not pertaining to 1 of the
7 diagnoses of interest were also excluded (Supplementary
Figure 1). This observational study was appraised according
to the Strengthening The Reporting of OBservational Stud-
ies in Epidemiology recommendations (Supplementary
Appendix 2).

Continuous variables such as age, length of stay, and
total charges were summarized using median and interquar-
tile range. Categorical variables were compared using the
chi-square test and summarized as percentages (%). Multi-
variable logistic regression was performed to determine the
adjusted odds ratio (aOR) for all-cause mortality. Regres-
sion was adjusted for the following variables: age, gender,
race, weekend admission, primary expected payer, median
household income, bed size of hospital, region of hospital,
location/teaching status of hospital, smoking status, previ-
ous myocardial infarction, previous percutaneous coronary
intervention, previous coronary artery bypass graft, dyslipi-
demia, and Elixhauser co-morbidities (anemias, coagulop-
athy, diabetes mellitus, liver disease, metastatic cancer,
peripheral vascular disorders, and chronic renal failure).
Results were presented as aORs with 95% confidence
intervals (CIs). Results were determined significant at the
level of p <0.05. All statistical analyses were weighted and
performed using SPSS version 27 (IBM Corp, Armonk,
New York).10
Results

A total of 9,317,398 discharges had 1 of the 7 CVD diag-
noses of interest (AMI, ischemic stroke, AF, HF, PE, and
hemorrhagic stroke) (Supplementary Figure 1). Overall,
5,573,033 discharges (59.8%) had an HFRS of <5;
3,422,700 (36.7%) had an HFRS of 5 to 15; and 321,665
(3.5%) had an HFRS of >15 (Table 1).

Patients with an HFRS >15 were more likely to be older
(median age 75 vs 73 years for HFRS 5-to- 15 group and
68 years for HFRS <5 group) and female (54.1% vs 48.7%
for HFRS 5-to-15 group and 43.0% for HFRS <5 group)
and to have a higher prevalence of hypertension, coagulop-
athy, and thrombocytopaenia, in addition to a lower preva-
lence of previous AMI, previous percutaneous coronary
intervention, previous coronary artery bypass graft, HF, and
diabetes, than were patients with an HFRS <5 and HFRS 5
to 15 (p <0.001 for all) (Table 1).

The most common cause of admission was AMI
(28.7%), followed by ischemic stroke (23.8%), AF
(21.0%), HF (16.2%), hemorrhagic stroke (5.9%), PE
(4.0%), and cardiac arrest (0.4%). The cohort admitted with
ischemic stroke had the highest proportion of patients with
an HFRS >15 (10.8%), followed by hemorrhagic stroke
and cardiac arrest (9.1% and 2.5%). Similarly, cohorts
admitted with cardiac arrest had the highest proportion of
patients with an HFRS 5 to 15 (70.4%), followed by ische-
mic stroke and hemorrhagic stroke (66.9% and 54.9%,
respectively). The cohort admitted with AF had the highest
proportion of patients with an HFRS <5, followed by AMI
and PE (80.3% vs 76.7% and 74.1%) (Figure 1, Supplemen-
tary Table 2-8).

The most common cause of CVD admission in the HFRS
<5 cohort was AMI (36.9%), followed by AF (28.2%) and
HF (17.4%). Ischemic stroke was the most common CVD
admission for the HFRS 5-to-15 group (43.3%), followed
by AMI (17.8%) and HF (15.6%). Similarly, ischemic
stroke was the most common CVD admission for the HFRS
of >15 groups (75.4%), followed by hemorrhagic stroke
(15.5%) and AMI (4.3%) (Figure 2).

Patients with HFRS >15 had higher unadjusted rates of
all-cause mortality than did their counterparts with lower
frailty (10.3% vs 7.6 for HFRS 5-to-15 group and 2.2% for
HFRS <5 group, p <0.001). Increased unadjusted rates of
all-cause mortality for patients with high-risk frailty were
also observed in patients admitted with AMI, ischemic
stroke, AF, HF, and PE but not for patients admitted with
cardiac arrest or hemorrhagic stroke (all p <0.001) (Supple-
mentary Figure 2, Table 2).

On adjustment for baseline covariates, increasing frailty
risk was associated with increased odds of all-cause mortal-
ity. Patients with an HFRS of 5 to 15 or HFRS >15 admit-
ted for AF had the highest odds of all-cause mortality (aOR
17.69, 95% CI 16.08 to 19.45 for HFRS >15 group, aOR
6.75, 95% CI 6.51 to 7.00 for HFRS 5-to-15 group).
Increased odds of mortality were observed with worsening
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Table 1

Patient characteristics for all cardiovascular admissions according to HFRS

Characteristics Hospital Frailty Risk Score Overall p Value

Low <5 (59.8%) Intermediate 5−15 (36.7%) High >15 (3.5%)

Number of weighted discharges 5,573,033 3,422,700 321,665 <0.001
Age (years), median (IQR) 68 (58, 78) 73 (62, 82) 75 (63,84) <0.001
Female sex 43.0% 49.7% 54.1% <0.001
Ethnicity <0.001
White 74.8% 70.4% 65.0%

Black 12.3% 15.6% 19.2%

Hispanic 7.6% 8.0% 8.8%

Other 5.3% 6.0% 7.0%

Weekend admission 23.4% 25.3% 26.3% <0.001
Primary expected payer <0.001
Medicare 58.9% 70.5% 72.4%

Medicaid 9.5% 8.7% 9.6%

Private insurance 24.6% 15.4% 13.1%

Self-pay 4.2% 3.1% 3.0%

No charge 0.4% 0.2% 0.2%

Other 2.6% 2.1% 1.8%

Median household income (percentile) <0.001
0-25th 29.8% 31.0% 31.2%

26th−50th 27.1% 26.4% 25.5%

51st-75th 24.0% 23.7% 23.7%

76th−100th 19.1% 18.8% 19.6%

Homelessness 0.5% 0.4% 0.4% <0.001
Comorbidities

Atrial fibrillation 38.1% 32.3% 30.9% <0.001
Dyslipidemia 52.5% 53.7% 54.2% <0.001
Thrombocytopenia 3.4% 5.6% 6.0% <0.001
Smoking 9.6% 8.1% 8.6% <0.001
Previous AMI 10.8% 10.3% 7.4% <0.001
Previous PCI 11.8% 9.7% 6.2% <0.001
Previous CABG 8.5% 8.5% 5.9% <0.001
Anemias 12.7% 22.6% 23.5% <0.001
Congestive heart failure 43.7 43.6% 29.4% <0.001
Valvular disease 7.2% 6.8% 3.9% <0.001
Hypertension 61.7% 61.6% 71.5% <0.001
Peripheral vascular disorders 6.6% 9.1% 8.6% <0.001
Coagulopathy 4.8% 8.2% 9.2% <0.001
Diabetes Mellitus 26.9% 28.4% 21.5% <0.001
Liver disease 2.7% 4.0% 2.9% <0.001
Chronic renal failure 14.8% 32.4% 32.6% <0.001
Bed size of hospital <0.001
Small 19.5% 17.2% 13.0%

Medium 30.0% 28.9% 25.6%

Large 50.5% 53.9% 61.4%

Hospital region <0.001
Northeast 19.2% 17.4% 15.0%

Midwest 22.3% 22.6% 25.4%

South 41.1% 41.3% 40.6%

West 17.4% 18.8% 19.0%

Location/teaching status of hospital <0.001
Rural 10.1% 8.1% 4.5%

Urban non-teaching 24.0% 21.4% 15.5%

Urban teaching 65.9% 70.5% 80.0%

Length of stay (days), median (IQR) 3 (2, 4) 4 (2, 7) 7 (4, 13) <0.001
Total charges (USD), median (IQR) 35,715 (18,233, 71,510) 45,681 (25,231, 91,144) 77,672 (40,321, 162,236) <0.001
All-cause in-hospital mortality 2.2% 7.6% 10.3% <0.001

AMI = acute myocardial infarction; CABG = coronary artery bypass graft; IQR = interquartile range; PCI = percutaneous coronary intervention;

USD = US dollar.

Coronary Artery Disease/Frailty and Cardiovascular Admissions 9



Figure 1. Distribution of each HFRS category within each of the selected cardiovascular admission causes.
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frailty status across a broad range of different CV causes for
admission. The HFRS >15 group was associated with in an
increased odds of mortality for patients admitted with AMI,
ischemic stroke, HF, and PE admission diagnoses (p
<0.001). Interestingly, a decreased odds of mortality in the
HFRS >15 group was observed in patients admitted for car-
diac arrest and hemorrhagic stroke only (aOR 0.46, 95% CI
0.39 to 0.55 for patients with cardiac arrest with an HFRS
>15, aOR 0.86, 95% CI 0.83 to 0.88 for patients with hem-
orrhagic stroke with an HFRS >15) (Figure 3, Table 3).
Discussion

To the best of our knowledge, this is the first study to
examine the prevalence, clinical characteristics, and in-hos-
pital mortality of patients admitted with a broad range of
acute CV presentations on a nationwide scale based on their
frailty status. We report several important findings. Firstly,
we report the most common CVD admissions across frailty
categories, with AMI being the most common in patients
with a low frailty score, and ischemic stroke being the most

www.ajconline.org


Figure 2. Distribution of selected cardiovascular admission causes within each HFRS category.

Table 2

Prevalence of the cardiovascular admission diagnoses and associated in-hospital deaths based on HFRS

Admission diagnosis Hospital Frailty Risk Score Overall P-value

Low <5 (59.8%) Intermediate 5-15 (36.7%) High >15 (3.5%)

Acute myocardial infarction (n = 2,677,890) Prevalence 36.9% 17.8% 4.3% <0.001
In-hospital mortality 2.2% 12.7% 15.4% <0.001

Ischemic stroke (n = 2,217,925) Prevalence 8.9% 43.3% 75.4% <0.001
In-hospital mortality 2.0% 3.8% 8.9% <0.001

Atrial fibrillation/flutter (n = 1,959,699) Prevalence 28.2% 11.1% 2.2% <0.001
In-hospital mortality 0.3% 2.9% 8.0% <0.001

Heart failure (n = 1,511,459) Prevalence 17.4% 15.6% 2.6% <0.001
In-hospital mortality 1.7% 5.4% 12.3% <0.001

Pulmonary embolism (n = 375,940) Prevalence 5.0% 2.8% 0.7% <0.001
In-hospital mortality 1.4% 8.5% 10.6% <0.001

Cardiac arrest (n = 28,790) Prevalence 0.1% 0.6% 0.2% <0.001
In-hospital mortality 71.7% 74.0% 55.2% <0.001

Hemorrhagic stroke (n = 545,695) Prevalence 3.5% 8.8% 15.5% <0.001
In-hospital mortality 17.8% 20.7% 15.0% <0.001

HFRS = Hospital Frailty Risk Score.

Coronary Artery Disease/Frailty and Cardiovascular Admissions 11



Figure 3. Adjusted mortality rates for different frailty risk category and selected cardiovascular admission causes. Reference group is low HFRS score <5 for
each CVD admission diagnosis.

Multivariable logistic regression model adjusted for age, gender, race, weekend admission, elective admission, primary expected payer, median household

income, hospital bed size, region and teaching status, thrombocytopenia, previous PCI, previous AMI, previous CABG, anemia, coagulopathies, liver disease,

metastatic disease, and peripheral vascular disease. CABG = coronary artery bypass graft; PCI = percutaneous coronary intervention.

12 The American Journal of Cardiology (www.ajconline.org)
common in patients with an intermediate and high frailty
score. Secondly, we report important frailty-based differen-
ces in baseline characteristics across patients with different
CVD admission diagnoses. Finally, patients with an inter-
mediate and high frailty score had increased all-cause mor-
tality compared with their counterparts with lower risk
across most CVD admission diagnoses, except in cardiac
arrest and hemorrhagic stroke categories.

The association between frailty and CVD has been
widely explored in the literature.2,4−7 Frailty has been
shown to be a predictor of incident CVD.6,11 CVD is associ-
ated with a threefold increase in prevalent frailty, and frailty

www.ajconline.org


Table 3

Adjusted odds of mortality in different HFRS categories and selected cardiovascular admission diagnoses

Admission diagnosis Hospital Frailty Risk Score

Intermediate 5−15 (36.7%) High >15 (3.5%)

aOR p Value aOR p Value

Acute myocardial infarction (n = 2,677,890) 4.95 [4.86−5.02] <0.001 5.67 [5.39−5.96] <0.001
Ischemic stroke (n = 2,217,925) 1.88 [1.84−1.92] <0.001 4.31 [4.20−4.43] <0.001
Atrial fibrillation/flutter (n = 1,959,699) 6.75 [6.51−7.00] <0.001 17.69 [16.08−19.45] <0.001
Heart failure (n =1,511,459) 3.15 [3.08−3.22] <0.001 7.01 [6.52−7.53] <0.001
Pulmonary embolism (n = 375,940) 5.58 [5.34−5.82] <0.001 7.09 [6.14−8.18] <0.001
Cardiac arrest (n = 28,790) 1.12 [1.05−1.20] <0.001 0.46 [0.39−0.55] <0.001
Hemorrhagic stroke (n = 545,695) 1.21 [1.20−1.23] <0.001 0.86 [0.83−0.88] <0.001

Reference group is low HFRS score <5 for each CVD admission diagnosis. Multivariable logistic regression model adjusted for age, sex, race, weekend

admission, elective admission, primary expected payer, median household income, hospital bed size, region and teaching status, thrombocytopenia, previous

PCI, previous AMI, previous CABG, anemia, coagulopathies, liver disease, metastatic disease, peripheral vascular disease.

aOR = adjusted odds ratio; CI = confidence interval; HFRS = Hospital Frailty Risk Score.
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increases odds of CVD by 35%.6 This relation is believed to
be due to similar underlying biological pathways.6 CVD
and frailty share similar biomarkers such as interleukin 6
and high levels of factor VIII, d-dimer, fibrinogen, and C-
reactive protein.12−14 The pathways in conjunction with
low physical activity and poor nutrition could lead to
decreased physiological reserves and increased susceptibil-
ity to stress, leading to frailty.15 In addition, these factors
can lead to a prothrombotic state and increased levels of
inflammation, leading to increased risk of CV events and
adverse outcomes.12−14

The HFRS was nationally validated using a cohort of
>1 million patients in the United Kingdom, of whom
37.6% had an intermediate risk of frailty and 20% had a
high risk of frailty.9 In our cohort of 9 million US patients
hospitalized with CVD, there was a lower proportion of
patients at intermediate or high risk of frailty. The preva-
lence of frailty among overall patients with CVD was previ-
ously estimated between 15% and 19%,7,15,16 and up to
40.9% in studies using the HFRS.17,18 Variable prevalence
of frailty in the literature could be partially explained by
differences in the cohorts studied but also and importantly
by differences in definitions used and what is considered to
represent frailty, with studies using definitions derived from
Rockwood et al,19 Fried et al,16 and Gill et al.7,9,16,19,20

There is a challenge to defining frailty because there is no
standardized measurement, but the HFRS represents a
potentially advantageous option owing to its dependence on
the widely available ICD coding system.21 The HFRS fol-
lows the deficit model (combining impairments) and has
been validated against the Rockwood and Fried scores;
however, it can be quite challenging for clinicians to calcu-
late because of a lack of automated computation.22 Simi-
larly to other studies, we observed that patients with
increasing frailty are likely to be older and female, and to
have longer hospital stays and total costs.2,5,7,9,18,22

This study found important variations in frailty status
across different CVD admissions. Among patients with inter-
mediate or high frailty risk, the most prevalent CVD admis-
sion was acute ischemic stroke. This may be explained by
the inclusion of the sequelae of stroke in the HFRS, but other
contributors, such as older age, which increases the risk of
both stroke and frailty, with 70% of strokes occurring after
the age of 65, are also important.23 AF has been reported to
be prevalent in 15% of the population with frailty, although
we report an interesting pattern of a decreasing proportion of
AF admission with increasing frailty.24 Again, this could be
mediated by varying definitions of frailty because the previ-
ous study used scores devised by Fried et al16 and Rockwood
et al.19 Studies using the HFRS indicated a similar distribu-
tion of frailty status to this study among patients with AF,
with most patients at low risk of frailty and only a small per-
centage at high risk of frailty.25 This study shows admission
for HF decreases with increasing frailty yet is still common,
with >3 in 10 patients admitted with HF at intermediate or
high risk of frailty. Our findings are supported by other stud-
ies that show intermediate or high risk of frailty is present in
up to 1 in 5 patients hospitalized with HF and is associated
with a longer length of stay and increased total charges.22,26

This could be explained by an increased number of co-mor-
bidities in the population with HF, with a high prevalence of
dyslipidemia, anemia, and hypertension.22 This agrees with
multiple studies that showed patients with increased HFRS
have a higher Charlson co-morbidity score, in line with the
HFRS being based on the total co-morbidity burden of
patients.9,18,22 There are no studies describing the prevalence
of PE, cardiac arrest, and hemorrhagic stroke among patients
with frailty who are hospitalized.

Interestingly, AF was a rare cause of admission in the
high-risk group but was associated with the worst prognosis
in these patients. The association between AF and mortality
has been reported in multiple studies because the preva-
lence of AF increases with age and co-morbidity burden,
and increases the risk of stroke and its associated
complications.27,28 Studies have suggested that patients
with frailty also have a larger left atrial volume, which is
one of the main cardiac abnormalities linked to the develop-
ment of AF and systolic dysfunction.29 Furthermore,
patients with incident AF are commonly on anticoagulant
medications, which increases risk of bleeding and further
complications such as hemorrhage.27 However, studies
report that patients with AF and increasing frailty are less
likely to be treated with oral anticoagulants, which can lead
to increased likelihood of downstream thrombotic events
and poorer outcomes.25,29 We report that HF was indepen-
dently associated with higher odds of mortality with
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increasing frailty, as seen in other studies.22,26 Our findings
of cardiac arrest and hemorrhagic stroke, although different
to the other CVD admissions of interest, could have several
explanations. These conditions have substantial mortality
per se, with little modification by HFRS. This analysis
encompassed only patients who were admitted owing to
cardiac arrest, leading to potential selection bias, so it is
possible that many of the patients with frailty did not sur-
vive to admission, and only those with the most favorable
prognosis survived to admission. It is possible that the poor
outcomes in these patient groups occur independently of
frailty status.30,31

There are important clinical implications of this study.
This study indicates that patients with intermediate-to-high
frailty risk represent a substantial portion of the population
admitted for CVD and raises the importance of frailty
assessment by cardiologists. A co-existence of frailty and
CVD is becoming even more important owing to an aging
population with higher morbidity burden. Patients with
frailty admitted with CVD have higher mortality rates and
burden the healthcare system, and knowledge of the trends
in CVD admission is fundamental to improve the outcomes
of this clinically at-risk population. This study may support
the early identification and management of CVD in patients
with frailty, particular in primary care, although whether
this would affect acute admissions is not known.

This study has several limitations inherent to the use of the
NIS database. Firstly, coded data for the NIS could be subject
to selection bias because of inaccurate coding or missing data.
Secondly, detailed clinical information such as pharmacologi-
cal treatment that can mediate outcomes could not be investi-
gated because it was not available from the NIS. The impact
of differential pharmacological management in the population
with frailty on outcomes may be an area for further research.
Thirdly, because this is an observational study, confounding
bias could not be fully eliminated despite the broad scope of
conditions covered by the NIS, and therefore, causality
between frailty, CVD admission, and mortality cannot be
proved. Finally, the NIS only captures information on in-hos-
pital events, and therefore, a more detailed analysis of longitu-
dinal outcomes could not be assessed.32

In conclusion, the causes of CVD admission vary with
frailty status, with AMI being the most common in patients
with a low risk of frailty, whereas ischemic stroke is the
most common in patients with intermediate or high risk of
frailty. Increasing frailty in patients admitted for AMI,
ischemic stroke, AF, HF, and PE is associated with an
increased all-cause mortality. Future, more granular studies
are necessary to guide care and improve the CVD outcomes
in patients with frailty in an ever-aging population.
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