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Introduction
Congestive heart failure (CHF), a disease primarily
affecting the elderly, is increasing rapidly as the US
population ages, and presents an enormous burden
on our healthcare system. The incidence of CHF
increases with age; approximately 5% in individuals
aged 60-69, increasing to 10% in individuals 70 years
and older. The primary reasons for this increase are
improved treatment and life expectancy of patients with
coronary artery disease (CAD) and/or hypertension,
and improved pharmacological treatment.l.2

In persons over the age of 65, CHF is the leading
cause of hospital admissions. Once diagnosed, one
year mortality rates have been reported to be as high
as 20-30%, and five year rates are over 50%. Hospital
readmission rates are also high; 2% within two days
of discharge, 20% within 30 days, and 50% within six
months. The economic impact of CHF is immense.
The American Heart Association (AHA) estimates
that in 2007, direct and indirect costs of CHF will
exceed $33 billion. While only 14% of Medicare
beneficiaries have the diagnosis, they account for 43%
of total annual expenditures. 2-7

Congestive heart failure is a complex clinical
syndrome characterized by dyspnea and fatigue that
limits movement and exercise and promotes fluid
retention, which leads to pulmonary and peripheral
edema. The disease is largely managed in the primary
care setting and patients experience significant
variations in processes and outcomes of care.
Uncertainty regarding diagnosis, lack of awareness
of research results and guidelines, worries about
adverse medication effects or noncompliance, and
poor communication between primary and specialty
care providers are leading factors that contribute to
this variability.8-10

Because CHF has such a substantial effect on
morbidity, mortality, and healthcare expenditures,

the American College of Cardiology (ACC) and the

AHA have developed evidence-based guidelines and

therapies that have demonstrated improved patient
outcomes in randomized controlled trials, especially
survival rates. Despite these promising results,
research consistently identifies gaps in applying and
utilizing this evidence in clinical practice. Both ACE
(angiotensin-converting enzyme) Inhibitor or ARB
(angiotensin receptor blocker) and Beta Blocker (beta-
adrenergic blockade) therapy have been shown to
reduce morbidity and mortality but remain underused
in a large percentage of patients.!1-16

Multidisciplinary interventions following hospital
discharge have demonstrated positive results in
improved quality of life, reduced hospitalizations
and cost, and longer survival time. However, these
types of interventions are not typically provided to
patients with CHF in our healthcare system due to
cost constraints and lack of funding, especially with
Medicare beneficiaries. Researchers have suggested
that it is important to monitor and document these
therapeutic interventions to determine their relevance
and influence on clinical outcomes, especially
examining how following, or adhering to, the ACC/
AHA guidelines impact post hospital discharge
outcomes.12,17-20

Methods
Study Setting: The Medicare
Demonstration
Chronic illness is a principle source of disability and
a major factor of healthcare expenditures. Multi-
morbidity, the coexistence of two or more chronic
conditions, is a significant problem among older
patients. It is estimated that over 75% of high-cost
Medicare beneficiaries have one or more chronic
conditions, including heart disease, chronic renal
failure, diabetes, cancer, pulmonary disease, or
senility.2!

It is well documented that our present healthcare
system suffers from deficiencies in providing
appropriate chronic disease care, and the Institute

Coordinated Care
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of Medicine called for vast improvements in chronic
care delivery and coordination. The Centers for
Medicare & Medicaid Services (CMS), through the
fee-for-service (FFS) Medicare program, have initiated
programs that are testing different delivery models
which emphasize the use of evidence-based practice
for selected chronic diseases based on the principles of
case and disease management that the FFS Medicare
program does not provide. One such program is the
Medicare Coordinated Care Demonstration (MCCD).
The CMS selected 15 sites to test whether this type
of care coordination approach, using a prospective,
randomized clinical trial design, could improve patient
outcomes without increasing costs for beneficiaries
with complex medical problems. Carle Foundation
Hospital, Urbana, Illinois, was selected as an MCCD
site and began enrolling patients in April, 2002. The
MCCD study protocol was approved by the Carle IRB
(01-25).22.23

The Carle MCCD targets patients with diagnoses
typically associated with high healthcare costs.
Eligible applicants are Medicare recipients who live
in a 13-county service area (11 Illinois and two
Indiana counties) and have one or more of the
following chronic conditions: atrial fibrillation (Afib),
CHE CAD, chronic obstructive pulmonary disease/
asthma (COPD), or diabetes mellitus (DM). The
purpose of Carle’s MCCD is to evaluate whether a
multidisciplinary, coordinated primary care approach
can improve medical treatment plans, reduce avoidable
hospital admissions, and promote self-care behaviors
and clinical health status outcomes without increasing
program costs. The intervention, based on the core
components of the Chronic Care Model, provides
care and disease management services to patients
from primary care teams comprised of primary care
physicians (PCP), registered nurses, and patients.24-26

A primary focus of the intervention is to develop the
patient’sability toself manage theirchronic condition(s)
with support from a nurse case manager (NCM) via
assessment, planning, education, coordination, and
psychosocial support. Patient, NMC and PCP decision
supports include having access to appropriate blood
tests, trended reports of laboratory test results and
other health measures, and disease specific, evidence-
based medical and nursing guidelines maintained
by a board of MCCD Medical Directors. Electronic
clinical information systems allow for timely access
to individual patient and panel information, and
the tracking of patient contacts and interventions.
On average, each NCM has a caseload of 150-200

patients.

Research Questions:

This study addressed the following research questions:

1. What are the characteristics (demographic, health
and clinical status, service utilization) of MCCD
patients in the intervention group with CHF who
were hospitalized at Carle Foundation Hospital at
least once during the study period?

2. What characteristics (demographic, health and
clinical status, service utilization) are predictive of
hospital readmissions for MCCD patients in the
intervention group with CHF?

3. What characteristics (demographic, health and
clinical status, service utilization) are predictive
of all-cause mortality for MCCD patients in the
intervention group with CHF?

Study Design
A retrospective analysis (medical record review) of a
randomized clinical trial.

Study Sample

The study sample consisted of all patients who
voluntarily enrolled in the Carle MCCD between April
19, 2002, and April 30, 2003, and met the following
criteria: (1) were randomized into the intervention
group; (2) had a verified diagnosis of CHEF, indicated
in their medical record or by their PCP; and (3) were
hospitalized one or more times at Carle Foundation
Hospital between April 19, 2002 through the end of
December, 2005. A total of 191 intervention patients
were hospitalized at least once during the study
period, and 125 were hospitalized at Carle Foundation
Hospital. The study group consisted of 120 (96%) of
these identified patients; two patients had incomplete
utilization information, and three could not be located
in Carle’s electronic medical record (EMR) system.

Data Collection and Measurement

Thedataanalyzed in thisstudy included Medicare claims
and utilization files for hospital admissions, emergency
department (ED) visits, nursing home admissions,
and physician visits; the Medicare common working
file for mortality; patient self-reported conditions and
background information collected at enrollment (age,
gender, name of PCP, marital status, race, educational
attainment, living arrangement, self-rated health,
limitations in activities of daily living, other health
conditions, preventive health behaviors, and number
of daily prescription medications); medical record
review for the verified health conditions necessary for
enrollment; and detailed patient hospital information
(dates of admission and discharge, type of admission,
and disposition status at discharge).
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The three physician co-investigators (SP, NR, NH)
abstracted specific information from the Carle EMR
system for each patient’s first three hospitalizations if
they were hospitalized at Carle Foundation Hospital,
including: documentation of the patient’s weight
at admission and discharge, documentation of the
patient’s ejection fraction (LVEF), documentation that
the patient was taking an ACE Inhibitor and Beta
Blocker at hospital discharge, and documentation that
a physician follow-up appointment was made. They
also recorded the date of the physician follow-up visit
and whether or not their physician changed or adjusted
their medications at the visit.

All study data were entered into a secure, password
protected database for storage, retrieval, and analysis.
Information from Carle’s EMR system was abstracted

between April and June, 2007.

Statistical Analysis
Logistic regression modeling was used to identify
characteristics that predicted hospital readmissions
and Cox proportional hazard modeling to identify
characteristics predictive of all-cause mortality.
Characteristics used to model hospital readmissions
included COPD, age (>80 years at time of first
admission), gender, documentation of taking an ACE
inhibitor and a Beta Blocker at the first hospital
discharge, first hospital discharge was on a weekend
(Friday/Saturday/Sunday), any nursing home admission
during the study period, whether or not the patient had
a physician visit after discharge, and total number of
months enrolled in the MCCD. Characteristics used
to model all-cause mortality included the variables
listed above except the nursing home criteria was an
admission following the first hospitalization.

All analyses were conducted using SPSS software
(V. 14.0) and a P value of .05 (2-sided) was considered
statistically significant.

Results

Research Question 1: What are the characteristics
(demographic, health and clinical status, service
utilization) of MCCD patients in the intervention
group with CHF who were hospitalized at Carle
Foundation Hospital at least once during the study
period?

The baseline characteristics of the 120 intervention
patients with CHF who were hospitalized at least
once at Carle Foundation Hospital are displayed in
Table 1. The average age at first hospitalization was
77 years, 35% were at least 80 years old, and 52%
were female. The average number of verified health
conditions (+ standard deviation) was 2.8 + 1.0 per
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patient; 68% CAD, 39% DM, 29% COPD, and 43%
were hypertensive. Only 24% reported they weighed
themselves on a daily basis, 55% rated their health
as fair or poor, 61% followed a healthy diet, and 44%
exercised on a regular basis. They averaged taking 7.7
+ 2.4 prescription medications a day; 63% were taking
an ACE Inhibitor, 47% were taking a Beta Blocker,
and 21% were not taking either medication.

Table 1. Characteristics of MCCD Intervention Patients
with CHF Who Were Hospitalized One or More Times at
Carle Foundation Hospital During the Study Period

Characteristics Values
N Patients 120
Age, mean + SD 76.6 £9.0
Age 280, N (%) 42 (35.0)
Male, N (%) 8 (48.3)
Lives Alone, N (%) 9 (32.5)
< HS Education, N (%) 22 (18.3)
Verified Health Conditions, N (%):
Afib 3 (44.2)
CAD 81 (67.5)
COPD 5(29.2)
DM 47 (39.2)
Afib & CAD 5(29.2)
Total, mean + SD 2.8 + 1.0
Other Health Conditions, N (%):
Any Cancer (18 3)
Depression 8(23.3)
Stomach/Bowel Problems (30 8)
Stroke 22 (18.3)
Hypertension 5(42.5)
Health Status, N (%):
Obesity (BMI>30) 39 (32.5)
Frailty (BMI<22) 11(9.2)
Fair/Poor Health 66 (55.0)
ADLs, mean + SD 1.3+1.5
Current Smoker 8(6.7)
Preventive Health Behaviors, N (%):
Eat Healthy Diet 73 (60.8)
Regular Exercise 3 (44.2)
Weigh Daily 29 (24.2)
Advance Directives 84 (70.0)
Medications, N (%):
Total, mean + SD 7.7+24

Documented Taking Ace Inhibitor at First Hospital Discharge 75 (62.5)

Documented Taking Beta Blocker at First Hospital Discharge 56 (46.7)
Prior Health Service Ugtilization
(12 Months Before MCCD Enrollment), N (%):

Any Hospitalization 55 (48.7)

>2 Hospitalizations 32(28.3)

Hospitalizations/person, mean + SD 1.0+13

Hospital Days/person, mean + SD 43+79

Any ED Visits 58 (51.3)
ED Visits/person, mean + SD 0.7+1.2
Any Nursing Home Admissions 14 (12.4)
Nursing Home Days/person, mean + SD 2.8+9.1
Any Home Health Visits 31(25.8)
Home Health Visits/person, mean + SD 2.6 £6.0
Physician Visits/person mean + SD 23+35
No Physician Visits 34 (30.1)
>10 Physician Visits 8(7.1)

Notes: N = number; %

= percentage; SD = standard deviation
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These patients had high utilization patterns in the
previous year before enrolling in the MCCDj; 49% had
been hospitalized at least once, 28% had experienced
multiple hospitalizations, 51% had at least one ED
visit, and 12% had at least one admission to a nursing
home. Surprisingly, 30% had not seen a physician in
the past 12 months.

Table 2 displays the overall health service utilization
patterns of the 120 patients during the study period.
Patients were enrolled an average of 30 months.

During this time period 66% (N=79) experienced two
or more hospitalizations with 53% (N=63) hospitalized
at Carle Foundation Hospital. They averaged three
hospitalizations per person for a total of 11 hospital
days. Other utilization measures were also high: 68%
had at least one ED visit for an average of 2.1 visits
per person, and 34% had at least one nursing home
admission. Each patient averaged eight physician visits
during the study period.

Table 2. Health Service Utilization Characteristics of MCCD Intervention
Patients with CHF Who Were Hospitalized One or More Times at Carle
Foundation Hospital During the Study Period
Characteristics Values
Months Enrolled in the Study Period, mean + SD 29.7+13.1
Health Service Utilization, N (%):
=2 Hospitalizations 79 (65.8)
=2 Hospitalizations at CFH 63 (52.5)
Hospitalizations/person, mean = SD 2.7+2.1
Hospital Days/person, mean + SD 11.4+11.2
Any ED Visits 81 (67.5)
ED Visits/person, mean + SD 2.1£29
Any Nursing Home Admissions 41 (34.2)
Nursing Home Days/person, mean + SD 11.7+23.6
Any Home Health Visits 48 (40.0)
Home Health Visits/person, mean + SD 57+11.9
Physician Visits/person, mean + SD 7.9+10.0
Notes: N = number; % = percentage; SD = standard deviation

Table 3 displays the results of the EMR reviews
conducted by the physician co-investigators. Over
50% of admissions came through the ED. The patient’s
weight at either admission or discharge was almost
never documented for any hospitalization, and rarely
was the patient’s ejection fraction documented (about
10% of the time). Documentation was also missing
(over 80% of the time) noting a scheduled physician
follow-up appointment after discharge. However, over
70% of patients had a follow-up visit about 10 days

after hospital discharge. For those individuals who
had a second hospitalization, their average time to
admission was approximately six months, but 22% were
re-hospitalized within 30 days. For those individuals
who had a third hospitalization, their average time
from second hospital discharge to admission was seven
months, but 41% were re-hospitalized within 30 days.
At the follow-up visit after hospital discharge the
patient’s physician seldom adjusted or changed their
medication regime.
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Table 3. Electronic Medical Record Abstraction Results of MCCD Intervention Patients
with CHF Who Were Hospitalized One or More Times at Carle Foundation Hospital During
the Study Period
Characteristics First Second Third
Hospitalization Hospitalization Hospitalization
N Patients 120 63 29
Age at Hospitalization, mean + SD 77.6 £9.0 71.6 £9.2 75.2 £ 8.7
Age 280, N (%) 47 (39.2) 26 (41.3) 9 (31.0)
Urgent Admission, N (%) 95(79.2) 51 (81.0) 23 (79.3)
ED Admission, N (%) 67 (55.8) 36 (57.1) 18 (62.1)
Hospital Days/person, mean + SD 39+3.1 48+4.0 49+45
Discharge Status, N (%):
Home 78 (65.0) 40 (63.5) 18 (62.1)
Inpatient Mortality 3(2.5) 4(6.3) 2(6.9)
Nursing Home 27 (22.5) 13 (20.6) 8 (217.5)
Unknown 10 (8.3) 6(9.5) 1(3.4)
Patient Weight, N (%):
Documented at Admission 2(1.7) 0(0) 0(0)
Documented at Discharge 0(0) 0(0) 1(3.4)
Documentation of Ejection Fraction, N (%): 16 (13.3) 7(11.1) 3(10.3)
Medications, N (%):
Documented Taking ACE Inhibitor at Discharge 75 (62.5) 34 (54.0) 16 (55.2)
Documented Taking Beta Blocker at Discharge 56 (46.7) 29 (46.0) 17 (58.6)
Hospital Discharge on Weekend, N (%) 45 (37.5) 27 (42.9) 17 (58.6)
Physician Follow-up Appointment Documented, N (%) 17 (14.2) 12 (19.0) 3(10.3)
Physician Follow-up Appointment Status, N (%):
Cancelled 1(1.0) 2(3.2) 0(0)
Completed 85 (70.8) 47 (74.6) 20 (69.0)
Deceased (In Hospital or Before Appointment) 6(5.0) 3 (4.8) 3(10.3)
Missed (No Show) 2(1.7) 1(1.6) 0(0)
Never Scheduled 9(7.5) 2(3.2) 1(3.4)
Rehospitalized Before Appointment 15 (12.5) 3 (4.8) 4(13.8)
Days to Visit, mean + SD 11.1 £8.9 10.4 +9.9 9.0+£59
Medications Changed or Adjusted 17 (14.2) 7(11.1) 1(3.4)
Days to Next Hospitalization, mean + SD 182 + 233 221 £ 311
<30 Days From Discharge to Next Hospitalization, N (%) 14 (22.2) 12 (41.4)
Notes: N = number; % = percentage; SD = standard deviation

Research Question 2: What characteristics (demographic,
health and clinical status, service utilization) are
predictive of hospital readmissions for MCCD patients
in the intervention group with CHF?

A total of 63 individuals (53%) were hospitalized two
or more times at Carle Foundation Hospital during
the study period. These patients averaged 3.6 + 2.2
hospitalizations (range 2-11), and 15.3 + 12.6 hospital
days (range 2-70). Results of the logistic regression

model predicting significant characteristics for hospital
readmissions are shown in Table 4. Patients on Beta
Blockers at the time of their first hospital discharge had
a 61% reduction in the likelihood of readmission (odds
ratio [OR], 0.39; 95% confidence interval [CI], 0.15 —
0.98; P = .048), and patients that had a follow-up visit
with their physician after their first hospital discharge
had a 6% reduction in the likelihood of readmission

(OR, 0.94; 95% CI, 0.89 — 0.99; P = .012).
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Table 4. Logistic Regression Results of Characteristics Predictive of Multiple Hospital Admissions of MCCD

Intervention Patients with CHF
Characteristics 0Odds Ratio 95% lﬁ?;f]gf“ce P Value
Age =80 Years at First Hospitalization 0.59 0.24 -1.45 252
Male 0.89 0.41-1.94 7169
COPD 0.84 0.33-2.12 709
Taking ACE Inhibitor at First Hospital Discharge 0.65 0.26 - 1.62 352
Taking Beta Blocker at First Hospital Discharge 0.39 0.15-0.98 .048
First Hospital Discharge on Weekend 1.24 0.54 -2.82 .616
Any Nursing Home Admission 2.21 0.94-5.18 .068
Patient Follow-up Physician Visit After First Hospital Discharge  0.94 0.89 -0.99 012
Total Months Enrolled in the MCCD 1.03 1.00-1.07 .051

Research Question 3: What characteristics (demographic,
health and clinical status, service utilization) are
predictive of all-cause mortality for MCCD patients in
the intervention group with CHF?

A total of 42 individuals (35%) died during the study
period. These patients were enrolled in the MCCD for
an average of 20 months. Results of the Cox proportional
hazard model predicting significant characteristics of all-
cause mortality are shown in Table 5. Patients on ACE
Inhibitors at the time of their first hospital discharge
had a 58% reduction in the likelihood of all-cause
mortality (hazard ratio [HR], 0.42; 95% CI, 0.20 — 0.88;

P = .022), and patients on Beta Blockers at the time of
their first hospital discharge also had a 58% reduction
in the likelihood of all-cause mortality (HR, 0.42; 95%
CI, 0.21 — 0.86; P = .018). Patients that had a follow-
up visit with their physician after their first hospital
discharge had an 8% reduction in the likelihood of
all-cause mortality (HR, 0.92; 95% CI, 0.87 — 0.97;
P = .004), and patients who were discharged to a
nursing home after their first hospitalization had a 98%
increase in the likelihood of all-cause mortality (HR,

1.98; 95% CI, 1.04 — 3.79; P = .039).

Table 5. Cox Proportional Hazard Results of Characteristics Predictive of All-cause Mortality of MCCD

Intervention Patients with CHF
Characteristics Hazard Ratio 95%152);2‘;]6““ P Value
Age 280 Years at First Hospitalization 0.95 0.47-1.93 .896
Male 0.74 0.37-1.47 .389
COPD 0.61 0.27-1.38 231
Taking ACE Inhibitor at First Hospital Discharge 0.42 0.20-0.88 .022
Taking Beta Blocker at First Hospital Discharge 0.42 0.21-0.86 .018
First Hospital Discharge on Weekend 0.78 0.38—1.58 486
Nursing Home Admission at First Hospital Discharge 1.98 1.04 -3.79 .039
Patient Follow-up Physician Visit After First Hospital Discharge  0.92 0.87-0.97 .004

28 - Carle Selected Papers Vol. 52 No. 1 « Characteristics of Congestive Heart Failure Patients Hospitalized
at Carle Foundation Hospital Enrolled in the Carle Medicare Coordinated Care Demonstration



Discussion
This study evaluated the characteristics and health
service utilization patterns of patients with CHF who
were enrolled in the intervention group of the Carle
MCCD and were hospitalized at least once at Carle
Foundation Hospital. We were interested in identifying
patient-related characteristics that were predictive of
multiple hospital admissions and all-cause mortality.
We were also interested in the documentation of
several inpatient performance measures that have
been shown to positively impact clinical outcomes for
discharged patients with CHE

This retrospective study had several significant
findings. The most significant was that medication
therapy, the documentation of taking ACE Inhibitors
and Beta Blockers at the first hospital discharge, reduced
the likelihood of all-cause mortality and subsequent
re-hospitalizations. These findings are consistent
with the medical literature on the pharmacological
management of patients with CHE Patients who had
a follow-up appointment with their physician after
their first hospitalization had a reduced likelihood of
mortality and repeat admissions. 1,3->,7,11,12,14,15

The abstraction of information from the patient’s
EMR by the three physician co-investigators also
revealed several significant findings. During the study
period documentation of the patient’s weight at hospital
admission and discharge was almost always missing,
as was a record of the patient’s ejection fraction.
Documentation of patients on an ACE Inhibitor at
the first hospital discharge was only 63%, but for
those not on an ACE, contraindications were usually
found in the EMR. Once these contraindications were
accounted for, almost all patients were taking an ACE
Inhibitor. Only 47% of patients were on a Beta Blocker
at the first hospital discharge, but this percentage
increased to 59% by the third hospitalization. We
believe that if the patient’s ejection fraction had
been documented (<40%) potentially more patients
would have been prescribed a Beta Blocker at the first
hospital discharge. Also, less than 20% of patients
had a documented physician follow-up appointment,
and for those whose documentation was missing,
almost 50% were discharged on a weekend. Despite
this lack of documentation, over 70% of patients
had a physician follow-up visit. These findings are
consistent with the published literature suggesting that
the documentation process of inpatient quality of care
measures for patients with CHF is variable and quite
often suboptimal.27.28

This study also highlights existing literature on
resource use, through multiple hospital admissions and

ED visits patients with CHF place on the healthcare
system. During the study period 66% of patients
experienced two or more hospitalizations, 24% were
hospitalized at least three times, and 68% had at least
one ED visit. For those patients who experienced a
second hospital admission, 22% were re-hospitalized
within 30 days of their first hospital discharge, and
41% who had a third hospitalization were admitted
within 30 days of the second hospital discharge.

These study findings have implications for NCMs
and other nursing personnel who have responsibilities
for patients with CHF and experience a hospitalization.
Because these patients are at high risk for adverse
outcomes, especially during the transition from hospital
to home, we recommend that the NCMs consider
using the following protocol, described briefly below,
with all their CHF patients.2?

The NCM should visit the patient in the hospital,
if possible, and in their home within 24 to 48
hours following discharge. Before the home visit the
NCM should review the patient’s hospital discharge
summary. During the home visit the NCM should
compare the medications in the discharge instructions
with those in the discharge summary, and if there are
any discrepancies between the two documents contact
the discharge physician. If the discharge physician
does not respond within 48 hours, then the patient’s
PCP should be contacted.

At the home visit the NCM should again review
the patient’s new medication regime, if changed at
discharge and, if necessary, help the patient and
caregiver with strategies to alleviate non-adherence.
If a patient is not taking an ACE Inhibitor and a Beta
Blocker, and there are no contraindications noted, the
patient’s PCP should be contacted immediately. The
NCM should stress the importance of daily weighing
and have the patient record his/her weight. They
should make sure the patient and his/her caregiver(s)
know what to do if there is a weight gain of more than
three or four pounds in a day. Patients should take their
daily weight log with them to every physician visit.

The NCM should review the date of the physician
follow-up appointment with the patient and make
every effort to attend the visit. If the patient has
frequent PCP visits, the NCM should attend as many
of these visits as possible.

This study had several limitations. The study was
limited to only MCCD intervention patients with
CHE and did not include control group patients.
This reduced our overall sample size and analysis
approach, and might have limited our ability to detect
significant characteristics predictive of the major
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study outcomes. A second limitation was that we only
abstracted information from the patient’s EMR, and
did not review paper copies of the clinic or hospital
record. Some of the non-documented, missing patient
information may have been contained in these records.
A third limitation was that we were limited in the
analysis to only those variables that had been collected
as part of the original study or were readily available
from the EMR system. From the EMR we were not
able to identify specific diagnoses or conditions that
might have provided further insight into reasons for
multiple hospital admissions and/or mortality. Finally,
the results may not be generalizable to other patient
populations with CHF in different geographical areas
or patients hospitalized in different hospitals. Other
hospitals may have different forms or types of EMR
systems that are capable of capturing or tracking
different kinds of information.

Conclusion

This retrospective study identified several significant
predictors of multiple hospital admissions and all-cause
mortality in patients with CHE The results suggest
that an evidence-based approach to care, especially
through medication therapy and regular physician
follow-up and continuity, can reduce the likelihood of
repeat hospitalizations and increase survival time. The
findings highlight the opportunities and difficulties
that providers face with patient education, symptom
identification, and treatment plan adherence in an
increasing elderly patient population with CHE
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