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Abstract
Background/Objectives—Comorbidity is common among patients with heart failure (HF).
Heart failure with preserved left ventricular ejection fraction (HF-P) is increasing in prevalence,
accounting for a substantial proportion of clinical cases of HF but whether patterns of comorbidity
and multiple morbidity differ from those of patients with HF with reduced left ventricular ejection
fraction (HF-R) has not been examined. We examined whether the total burden of comorbidity
and pattern of co-occurring conditions varies in patients with HF-P or HF-R.

Design—Cross sectional cohort study.
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Setting—Four participating health plans within the National Heart, Lung and Blood Institute-
sponsored Cardiovascular Research Network.

Measurements—The sample consisted of all members ≥65 years with HF based on hospital
discharge and ambulatory visit diagnoses. Patients with ejection fraction ≥50%, were classified as
having HF-P. Presence of cardiac and non-cardiac comorbidities was obtained from health plan
administrative databases.

Results—We identified 23,435 patients with HF and EF information; 53% (12,407) had
confirmed HF-P (mean age = 79.6 years; 60% women). More than 3/4 of the sample had 3 or
more co-occurring conditions in addition to HF. One half of the sample had 5 or more co-
occurring conditions. Patients with HF-P had a slightly higher burden of comorbidity than those
with HF-R (mean = 4.5 vs 4.4; p=.002). Patterns of how specific conditions co-occurred did not
vary in patients with preserved or reduced systolic function.

Conclusion—There is a high degree of comorbidity and multiple morbidity in patients with HF.
The burden and pattern of comorbidity in patients with HF varies only slightly in patients with
preserved or reduced systolic function.
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INTRODUCTION
With the aging of the U.S. population, the number of persons with multiple chronic medical
conditions has increased dramatically.1 Multiple morbidity can make clinical decision-
making and disease management challenging, and may increase the risk for adverse
outcomes including unnecessary hospitalizations, adverse drug events, and functional
decline, with overall increases in the costs of medical care.2, 3 A recent report indicated that
the one quarter of patients with multiple chronic conditions account for nearly two thirds of
healthcare spending in the U.S.,4 highlighting the financial impact that this very high risk
population exerts on our healthcare system.

Heart failure (HF) disproportionately affects the elderly and carries a very high burden of
comorbidity.5 Nearly one half of patients with HF have five additional comorbid conditions
present, and the rates of comorbidities in patients with HF have steadily increased over the
past 2 decades.5, 6 Increasing numbers of patients diagnosed with HF have preserved left
ventricular ejection fraction (HF-P).7 Although there are a limited number of studies on HF-
P, HF patients presenting with preserved ejection fraction are typically older and are more
likely to be female than are patients presenting with HF and reduced left ventricular ejection
fraction (HF-R).7–9 Differences in the occurrence of specific comorbidities between patients
with HF and preserved or reduced left ventricular systolic function have been reported. In
general, patients with HF-P tend to have higher rates of hypertension and atrial fibrillation,
and patients with HF-R tend to have higher rates of prior myocardial infarction.7–9 Despite
the high burden of comorbidity among patients with HF, the co-occurrence of multiple
chronic conditions has not been well characterized and has not been compared in patients
with HF-P vs. HF-R.

Although understanding rates of specific conditions that co-occur with HF and preserved or
reduced systolic function is important, with the increasing age of the HF population, it is
becoming more important to also characterize patterns of comorbidity in these patients. The
overall burden and patterns of cardiac and non cardiac comorbidities may influence clinical
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decision-making in these patients, especially when the evidence base around treatment
decisions is limited.

In the present study, we describe the patterns of comorbidity (how multiple conditions co-
occurred) in a large, multi-center, community-based cohort of older adults with heart failure
and assess if patterns differ according to whether HF is with preserved or reduced left
ventricular systolic function and according to age.

METHODS
Source Population

This study is based on data from the NHLBI-sponsored Cardiovascular Research Network’s
(CVRN)10 PRESERVE study. The PRESERVE study is a large, multi-center community
based study of patients with HF that is examining differences in predictors of, and outcomes
associated with, HF-P as compared to HF-R. The source population included patients from 4
health plans who participate in the CVRN. Sites included Kaiser Permanente of Northern
California, Kaiser Permanente Colorado, Kaiser Permanente Northwest (NW Oregon and
SW Washington State) and Fallon Community Health Plan (Central MA). These 4 sites
provide care for an ethnically and socio-demographically diverse population and to
commercially insured individuals as well as patients insured by Medicare, Medicaid, state-
specific gap programs and other financing arrangements. Each of these sites has developed a
Virtual Data Warehouse (VDW) which served as the primary source of data for subject
identification and characterization.11

The institutional review boards at participating sites approved the study and waiver of
consent was obtained due to the nature of the study.

Study Population—The study population included 37,054 patients aged ≥21 years with
diagnosed HF between January 1, 2005 and December 31, 2008. Diagnosis of HF was based
on either having been hospitalized with a primary discharge diagnosis of HF and/or having
≥3 ambulatory visits coded for HF with at least one being with a cardiologist. The following
International Classification of Disease, 9th Edition (ICD-9) codes to identify HF: 398.91,
402.01, 402.11, 402.91, 404.01, 404.03, 404.11, 404.13, 404.91, 404.93, 428.0, 428.1,
428.21, 428.22, 428.23, 428.30, 428.31, 428.32, 428.33, 428.40, 428.41, 428.42, 428.43, and
428.9. Prior studies have shown a positive predictive value of >95% for admissions with a
primary discharge diagnosis of HF based on these codes when compared to chart review and
Framingham clinical criteria.12–14 Our sample included both incident and prevalent cases of
HF. We defined prevalent HF as having any hospitalization or ambulatory HF diagnosis
before the index date.

Assessments of Left Ventricular Systolic Function
Information on quantitative and/or qualitative assessments of left ventricular systolic
function were abstracted from results of echocardiograms, nuclear imaging, and left
ventriculography from health plan databases and complemented by manual review of
electronic health records. We defined preserved ejection fraction as either left ventricular
ejection fraction ≥50% and/or a physician’s qualitative determination of normal or preserved
ejection fraction; reduced ejection fraction was defined as left ventricular ejection fraction
<50%. When multiple studies were available, we used results nearest to the date of diagnosis
of HF during the study period.
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Selection of Comorbidities
Information on coexisting illnesses at the time of HF diagnosis was based on diagnoses and
procedures mapped to relevant ICD-9 codes.15 Following the approach used in previous
work,16–18 we focused on the most common co-existing conditions in the cohort, defined as
those with a prevalence rate of >3%. Conditions included in the present analysis included:
hypertension, dyslipidemia, visual impairment, lung disease, atrial fibrillation/atrial flutter,
aortic valvular disease, cerebrovascular disease (includes ischemic stroke, transient ischemic
attack and cerebrovascular disease), diabetes mellitus, hearing impairment, coronary heart
disease (CHD, includes myocardial infarction and unstable angina), depression, dementia,
peripheral arterial disease, cancer, thromboembolic disorder, gastrointestinal hemorrhage,
ventricular fibrillation/ventricular tachycardia, based on previously described ICD-9 and
CPT procedure codes.15 (See appendix for full list of ICD-9 codes used to identify
comorbidities) Based on laboratory values, we also included the presence of anemia
(hemoglobin <13.0 g/L in men and <12.0 g/L in women).

The Charlson Deyo- Comorbidity index, a weighted sum of medical conditions (scored 0–
37) with higher scores representing more comorbidity, was also calculated.19

Statistical Analysis
The comorbidities were summed to provide a description of the average number of
comorbidities in the entire cohort and stratified by LVEF. We report age and sex adjusted
prevalence rates for comorbidites stratified by preserved and reduced left ventricular systolic
function. We report the most frequently occurring (>10% in overall sample) combinations of
two and three conditions stratified by age and left ventricular systolic function category. We
also compared to observed prevalence of commonly occurring combinations of conditions
with the expected prevalence [calculated as (prevalence of comorbidity A) x (prevalence of
comorbidity B)17]. The interpretation of these descriptive statistics, and their ratio (observed
prevalence/expected prevalence) reflects, in part, how related the conditions are to one
another. We used the ratio of observed to expected prevalence to put the co-occurrence of
conditions into context with respect to how more or less they are occurring than would be
expected. Observed and expected prevalence rates would be equal if the conditions were
independent and occurred as often as expected by chance alone. Observed prevalence is
higher than expected prevalence when there is a physiologic link between the conditions and
the conditions co-occur more often than would be expected by chance.

RESULTS
We identified 23,435 adults ≥65 years with HF between 2005 and 2008 with left ventricular
systolic function data available. The mean age of the sample was 78.9 years (range 65 – 106
years), 48.6% were women and 80% were White. (Table 1) Approximately half of the
sample (12,407; 52.9%) had HF-P.

We examined overall comorbidity burden in two ways: 1.The Charlson-Deyo Comorbidity
Index and 2. a simple count of previously described conditions. Comorbidity burden as
assessed by the Charlson-Deyo Comorbidity Index differed significantly by whether HF was
with preserved or reduced systolic function (mean Charlson score 2.5 vs 2.4; p<0.001).
(Table 1) When we examined comorbidity burden as a count of conditions, we found a high
burden of comorbidity in the cohort. On average, patients with HF had 4.5 additional
comorbidities. Women had a significantly higher burden of comorbidity than men (mean of
4.5 vs. 4.4 additional comorbidities; p<0.001). Patients with HF-P had an average of 4.5
additional comorbidities while patients with HF-R had an average of 4.4 comorbidities
(p=<0.001). The average number of comorbidities did not vary significantly by gender
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among patients with HF-P (women: 4.6, men: 4.5, p=0.11) but women with HF-R had
significantly more comorbidities than men with HF-R (4.4 vs. 4.3, p=0.016).

Less than 2% of older patients with HF had no co-occurring conditions, approximately 15%
had 1–2 additional diseases in addition to HF, one third had 3–4 additional diseases and
approximately one half had five or more additional conditions in addition to HF. (Figure 1)
Using the condition count approach, the degree of comorbidity burden differed significantly
among patients with HF-P vs. HF-R. Specifically, patients with HF-P were significantly less
likely than those with HF-R to have 1–2 co-occurring conditions (11% vs 19%) and 3–4 co-
occurring conditions (30% vs. 34%) but were significantly more likely to have 5 or more co-
occurring conditions (58% vs 45%, all age and sex adjusted p values were <0.001). (Figure
1)

We also examined the age and sex-adjusted occurrence of specific comorbidities.
Hypertension, anemia, dyslipidemia and visual impairments were the most common
comorbidities, experienced by approximately one half of the cohort. Several comorbidities
that are not typically considered in the context of studies of HF patients were present in
>10% of the population including hearing impairment (21.7%), depression (17.5%) and
dementia (13.8%).

In general, most of the comorbidities we examined were significantly more likely to be
present in patients with HF-P than they were in those with HF-R when adjusted for age and
sex. (Table 1) Several cardiac and vascular disease-related conditions were significantly
more likely to be present in patients with HF-P as compared to those with HF-R such as:
atrial fibrillation/atrial flutter (28.2% vs.22.1%), aortic valvular disease (24.1% vs.21.6% all
p’s <0.001). In addition, comorbidities less frequently considered in HF patients were also
more common in patients with HF-P than in those with HF-R including anemia (59.8 vs.
52.1), cancer (8.3% vs.7.4%) and hearing impairment (22.7% vs.20.3%, all p’s<0.05).
Dyslipidemia, CHD, and ventricular fibrillation/ventricular tachycardia were more
commonly present in patients with HF-R than in those with HF-P. (Table 1) The prevalence
of several comorbidities (hypertension, visual impairments, cerebrovascular disease,
diabetes, and peripheral arterial disease) did not differ according to whether left ventricular
systolic function was preserved or reduced.

Prevalence of the most frequently co-occurring comorbidity combinations (those occurring
in >10% of the cohort) are reported for the total sample and also stratified by left ventricular
systolic function, age and sex in Table 2. For a number of the comorbidity pairs, the ratio of
observed to expected prevalence was >1.0 (data not shown), indicating that the
comorbidities examined co-occurred at a rate higher than expected by chance alone. For
example, diabetes and hypertension co-occurred in 14.2% of the cohort, 25% more often
than expected. Hypertension and dyslipidemia occurred in nearly one third of the sample,
21% more often than expected. In most cases, this was not unexpected given that many of
the comorbidities examined are vascular or cardiac-related conditions.

In general, prevalence of comorbidity pairs were similar among patients with preserved and
reduced systolic function. (Table 2) Although the prevalence of a number of comorbidity
pairs increased with age in many cases, this pattern was not evident across all pairs. (Table
2) In a number of cases, prevalence rates of the comorbidity pairs was highest in the
youngest age group, likely reflecting a survivor bias (e.g., 38.7% of those 65–74 years,
compared with 19.5% of those ≥85 years, had atrial fibrillation/atrial flutter and anemia). In
general, the prevalence of comorbidity pairs was higher in women than in men, particularly
when anemia was one of the comorbidities (Table 2). The combinations of comorbidities
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that were higher in prevalence among men than women typically included either
hypertension or diabetes.

There were also several sets of comorbidity triads that occurred in more than 10% of the
sample. (Table 2) For example, hypertension, visual impairment and dyslipidemia occurred
in 17.7% of the cohort, 56% more often than expected; anemia, visual impairment and
dyslipidemia occurred in 12%, 12% more often than expected; and hypertension, diabetes
and dyslipidemia occurred in 17.7% of the cohort, more than 60% as often as expected.

DISCUSSION
We found a slightly higher rate of comorbidity and multi-morbidity among patients with
HF-P, but few differences in the way that groups of conditions clustered together in patients
with HF-P vs. HF-R. These findings add to the growing literature on the complex older
patient, and the often narrow focus on a single medical condition (e.g., HF) that
characterizes specialty care and many disease management programs.1, 2, 16, 20, 21

Increasing attention has been given to the ever growing numbers of older persons with
multiple coexisting chronic medical conditions, and this is now recognized as a critical issue
in the care of older patients, both at the individual and population levels.1 Comorbidity is
especially important in chronic conditions with increasing survival rates, such as HF, where
rates of comorbidity are increasing.6 Comorbidity in patients with HF increases the risk for
hospitalization, polypharmacy and death.6, 22–24 Importantly, both cardiac and non-cardiac
comorbidity is high in patients with HF and both are associated poor
outcomes.22, 23, 25–27The majority of studies of comorbidity in patients with HF have
focused on the group of HF patients as a whole or have stratified comorbidity rates by
age.6, 23, 25, 26 Patterns of the co-occurrence of additional comorbidities have not been
compared in patients with HF with preserved and reduced systolic function.

Characterizing multiple conditions that frequently co-occur in patients HF-P and HF-R may
help explain differences in treatment and inform the design of clinical trials and of clinical
guidelines that are directly relevant to these complex patients. Understanding how chronic
conditions co-occur in patients with HF would also be helpful in the composition and
training of providers in the medical home for HF.28 Complex comorbidity is also associated
with adverse drug events caused by drug-drug interactions.29 Review of medications and
potential for drug-drug or drug-disease interactions are important components of quality
improvement initiatives in patients with multiple co-existing conditions. Since many of the
commonly occurring comorbidity groups identified were non-intuitive (i.e., combination of
cardiovascular and non-cardiovascular comorbidity), potentially important drug-drug and
drug-disease interactions may be overlooked, particularly when prescribed by multiple
providers.

A recent meta-analysis of 31 studies including nearly 42,000 patients found that, compared
to patients with HF-R, patients with HF-P were older, more often female and more likely to
have a history of hypertension and atrial fibrillation and were less likely to have a history of
myocardial infarction and diabetes.30 Non-cardiac comorbidities were not assessed and total
comorbidity burden (presence of multiple comorbidities) was not reported in this meta-
analysis. Because patients with HF-P are, on average, older than those with HF-R, we
hypothesized that patients with preserved EF would have higher comorbidity burden. We
found that there was a slightly higher overall comorbidity burden in patients with HF-P, but
that the occurrence of several non-cardiac comorbidities, such as anemia and hearing
impairment were significantly higher among patients with HF-P after age and sex
adjustment. These results likely reflect the demographics of the group and are similar to the
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findings from a recent study which examined comorbidity in HF stratified by age: older
patients had significantly more non-cardiac comorbidities than younger patients.25

We also examined which comorbidities most commonly co-occurred in the cohort. We
found that the most common pairs of co-occurring conditions included cardiovascular and
non-cardiovascular comorbidities. For instance, hypertension and dyslipidemia co-occurred
in nearly one third of the cohort and hypertension and visual impairment co-occurred in
more than one quarter of the cohort. In general, the comorbidity pairs occurred at rates
higher than would be expected by chance. In general, results were similar in patients with
HF-P and HF-R, but prevalence of comorbidity pairs did not uniformly increase with age.

Our findings suggest a lack of variability in the overall burden of comorbidity and in the co-
occurrence of specific conditions in patients with HF-P vs. HF-R. Factors other than
comorbidity are the likely drivers of clinical differences observed between these two
discrete patient groups, perhaps reflecting pathophysiologic differences between the two
conditions.7, 8, 30

Our results are strengthened by the large, ethnically diverse study sample that included HF
patients cared for in a variety of clinical and geographically diverse practice settings. We
used a standardized data resource with extensive health care utilization information,
including outpatient visits as well as health plan and non health plan hospitalizations.
Although we had extensive standardized electronic diagnosis and procedure data with which
to characterize comorbidity, we do not have data on a few potentially important
comorbidities including obesity and arthritis. In addition, were limited in our ability to
identify comorbidities based on laboratory values and thus have missing data for potentially
important comorbidities defined by lab values, such as renal function. Several of the
comorbidities included in our study were likely under-reported in administrative data, such
as dementia and depression, thus our estimates may be conservative.31, 32 In addition, due to
the large cohort size, some associations may have been statistically, but not clinically,
significant. Although our findings represent four geographically diverse health plans, our
findings may not be generalizable to uninsured populations.

Clinical care of patients with multi-morbidity is complex. These patients are often excluded
from clinical trials, resulting in a lack of information on which to base clinical decision-
making. When guidelines do exist for co-occurring conditions, they are typically focused on
a single additional condition,33 not multiple co-occurring conditions as is frequently the case
in patients with HF.6 In addition, guidelines for treatment of specific co-occurring
conditions may conflict with each other or it may be difficult to implement treatments
simultaneously. Understanding which sets of conditions most commonly co-occur with heart
failure may help identify candidate groups for clinical trials to better understand HF
treatment in the setting of other conditions. Future risk prediction work should consider not
just single comorbidities but also the co-occurrence of multiple comorbidities. Our study
revealed a number of conditions that frequently co-occur in patients, with HF with both
preserved and reduced left ventricular systolic function, representing large and clinically
challenging subgroups of patients with HF, to which future research efforts deserve to be
directed.
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Appendix A

Study Comorbidity Definitions.

Comorbidity Codes Algorithm

Hypertension ICD-9 codes: 401.X, 402.X, 403.X,
404.X, 405.X

>= 2 outpatient diagnoses of hypertension or
>= 1 outpatient diagnosis of
hypertension plus >1 anti-hypertensive drug
prescription fill within one
year of outpatient diagnosis

Dyslipidemia ICD-9 code 272
AHFS Therapeutic Class: 240604,
240605, 240606, 240608, 240692,
562400, 800000, 880800

>=1 prescription for lipid-lowering drug or >=1
outpatient diagnosis of
dyslipidemia

Visual Impairments ICD-9 codes 360–379.99

Lung Disease ICD-9 Codes: 490, 491, 492, 493,
494, 495, 496, 518

inpatient primary discharge or outpatient
diagnosis

Cerebrovascular ICD-9 Codes: 430, 431, 432, 432.0, Based on inpatient (principal discharge) and
ED diagnosis

Disease 432.1, 432.9, 433.X1, 434.X1,
435.X, 436.0, 438.X

Diabetes Mellitus ICD-9 code 250.X Identified based on pharmacy information and/
or inpatient and /or
outpatient diagnosis. Primary inpatient
discharge diagnoses AND/OR >=
2 outpatient diagnoses AND/OR >=1 dispensed
prescription for an antidiabetic drug
Exclusion criteria: Patient diagnosed with
gestational diabetes within 8
months from inpatient or outpatient diagnoses
of DM (ICD-9 codes for
gestational diabetes: 648.80, 648.81, 648.82,
648.83, 648.84, 790.21,
790.22, 790.29) AND/OR Women only
receiving Metformin or
Thiazolidinedione with no inpatient or
outpatient diagnosis of DM within
2 years.

Hearing Impairment ICD-9 codes 387 – 389.99

CHD (AMI/Unstable Angina) ICD-9 codes: 410.X, 411.X, 414.X Principal discharge diagnosis or Principal
discharge diagnosis ICD-9 code
of 411.x, or the combination of a principal
discharge diagnosis ICD-9
code 414.x plus a secondary discharge
diagnosis ICD-9 code 411.x

Dementia ICD-9 Codes 290, 294, 331, 292.2,
292.82

Based only on outpatient diagnosis

Cancer Systemic Cancer from Cancer Registry (all
malignancies other than non-melanoma skin
cancers)

Thromboembolic
Disorder

ICD-9 Codes 440.0, 444.1, 444.21,
444.22, 444.81, 444.89, 557.0,
557.1, 557.9

Identified based on inpatient primary discharge
diagnosis

Gastrointestinal
Hemorrhage

ICD-9 Codes 455.2, 455.5, 455.8,
456.0, 456.20, 530.7, 530.82,
531.00, 531.01, 531.20, 531.21,
531.40, 531.41, 531.60, 531.61 ,
532.00, 532.01, 532.20, 532.21,
532.40, 532.41, 532.60, 532.61,
533.00, 533.01, 533.20, 533.21,
533.40, 533.41, 533.60, 533.61,
534.00, 534.01, 534.20, 534.21,

Identified based on inpatient primary discharge
diagnosis
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Comorbidity Codes Algorithm

534.40, 534.41 , 534.60, 534.61,
535.01, 535.11, 535.21, 535.31,
535.41, 535.51, 535.61, 537.83,
562.02, 562.03, 562.12, 562.13,
568.81, 569.3, 569.85, 578.0, 578.1,
578.9
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Figure 1. Degree of comorbidity and multi-morbidity in patients with heart failure
Legend: Note: EF: Ejection Fraction
aAge and sex adjusted p<0.0001 when compared to Reduced EF
aAdjusted for age and sex p< 0.05 when compared to Reduced EF
bAdjusted for age and sex p<<0.0001 when compared to Reduced EF
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Table 1

Baseline Characteristics (Demographics and Comorbidities) Overall and According to Left Ventricular
Ejection Fraction Category.

Overall Sample
N = 23,435

Preserved Ejection
Fraction

N = 12,407

Reduced
Ejection Fraction

N = 11,028 P Value

Demographic variables

  Age, mean (standard deviation) 73.7±12.4 75.6±11.6 71.8±12.8 <0.001

  Age, n (%)

65 – 74 7,274 (31.0) 3,413 (27.5) 3,861(35.0) <0.001

75 −84+ 10,405 (44.4) 5,584 (45.0) 4,821(43.7)

85+ 5,756 (24.6) 3,410 (27.5) 2,346 (21.3)

  Female gender, n (%) 11,389 (48.6) 7,409 (61.2) 3,980 (36.1) <0.001

  Race, %

    White 18,580 (79.3) 9,925 (80.0) 8,655 (78.4)

    Black 1,404(5.99) 691(5.57) 713(6.47)

    Other 1,264(5.39) 699(5.63) 565(5.12)

    Unknown 2,187(9.33) 1,092(8.8) 1,095(9.93) <0.001

Number of Comorbidities

  Mean (standard deviation) 4.5 (2.2) 4.5 (2.2) 4.4 (2.2) 0.002

  Median (25%, 75%) 4 (3,6) 4 (3,6) 4 (3,6)

Charlson Score (range 0–37)

  Mean (standard deviation) 2.4 (2.1) 2.5 (2.1) 2.4 (2.1) <0.001

  Median (25%, 75%) 2.0 (1,3) 2.0 (1,4) 2.0 (1,4)

Medical History of Comorbidities, (%)a

  Hypertension 58.9 58.5 59.5 0.12

  Anemia 55.8 59.8 52.1 <0.001

  Dyslipidemia 44.6 43.0 46.8 <0.001

  Visual Impairments 43.2 43.0 43.3 0.65

  Lung Diseaseb 30.9 32.6 28.9 <0.001

  Atrial Fibrillation / Atrial Flutter 25.3 28.2 22.1 <0.001

  Aortic Valvular Disease 22.9 24.1 21.6 <0.001

  Cerebrovascular Diseasec 22.8 23.0 22.4 0.28

  Hearing Impairment 21.7 22.7 20.3 <0.001

  Diabetes Mellitus 19.2 19.3 19.1 0.71

  CHD (AMI/Unstable Angina) 18.9 16.1 22.4 <0.001

  Depression 17.5 17.7 17.2 0.32

  Dementia 13.8 13.9 13.4 0.27

  Peripheral Arterial Disease 9.8 9.9 9.5 0.31

  Cancer 7.8 8.3 7.4 0.012

  Thromboembolic Disorderd 6.9 6.8 7.3 0.14

  Gastrointestinal hemorrhage 5.8 6.5 5.0 <0.001

  V. Fibrillation / V. Tachycardia 3.1 1.7 4.3 <0.001
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a
Age and sex adjusted prevalence rates;

b
Based on inpatient primary discharge diagnosis or outpatient diagnosis 490–496; 518

c
Includes ischemic stroke, transient ischemic attack, and cerebrovascular disease;

d
Based on inpatient primary discharge diagnoses: 440.0, 444.1, 444.21, 444.22, 444.81, 444.89, 557.0, 557.1, 557.9
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