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The purpose of this project was to organize the variables associated with the hospital readmission
of patients with heart failure (HF) into a usable framework to inform clinical practice and facilitate
administrative decision making. An integrated, systematic review of the literature was used as the
research approach. A content analysis of the sample (31 research reports from the years 1986-
2004) yielded multiple factors associated with the hospital readmission of HF patients. Factors
and their definitions were extracted, grouped into like categories, and eventually classified into
5 domains—demograpbhic, physiologic, psychosocial, patient functioning, and resource utiliza-
tion. The resulting framework has clinical, research, and administrative implications in the delivery
of care to HF patients. Key words: bospital readmission, integrative literature review, patients

with beart failure

HE care of patients with heart failure
(HF) consumes a large portion of health-
care expenditures, particularly, in later stages
of the disease.! Annual medical expenses in-
volve billions of dollars.2-3 For hospitals, the
expense is estimated to be $23 billion and
for home care $17.8 billion.®” In Medicare
patients alone, HF expenditures exceed the
combined costs of myocardial infarction and
all types of cancer.®
Heart failure is the most common discharge
diagnosis in patients older than 65 years. More
than 11 million office visits and 3.5 million
hospitalizations are attributed to the HE with
one third of hospitalized patients readmitted
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3 to 6 months after discharge.#® Episodes
of hospitalization for the HF patient are fre-
quent, expensive, and, possibly, preventable
in about 40% of the cases.? Although the rates
of other cardiovascular diseases have stabi-
lized or decreased, that of HF continues to
rise. #9-12

The complex, progressive nature of the HF
often results in adverse outcomes; the most
costly being hospital readmission. Long lists
of variables that may or may not be associ-
ated with or predictive of hospital readmis-
sion for HF patients have been generated. The
purpose of this project was to organize the
variables associated with the hospital readmis-
sion of HF patients into a usable framework to
inform clinical practice and facilitate adminis-
trative decision making.

METHODS

Design

An integrated, systematic review of the
literature was conducted. An integrated
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literature review is a nonexperimental de-
sign in which information obtained as a
result of primary research is systematically
categorized. Guidelines mandating the same
rigorous methodology required of the pri-
mary researcher!® were followed. Reviewers
summarized past research by drawing over-
all conclusions from different studies. An in-
tegrated review of the literature presents the
state of knowledge about the topic and high-
lights additional areas for research.'

Sample

A search of the MEDLINE and the CINAHL
databases was conducted using the linked
terms “hospital readmission” and “Heart Fail-
ure.” In addition, the terms “compliance or
adherence,” “prediction,” “risk,” and “self-
care ability” were also searched. Citations re-
trieved had to reflect research findings. A re-
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search article was defined as having a stated

purpose, research question, or hypothesis;
a literature review; description of methods;
presentation of data; analysis of data; and
discussion and conclusions. The article was
included if it defined predictive or descriptive
factors that contributed to readmission in HF
patients. Initially, the searches were limited
to the past 10 years, although this was mod-
ified as the project progressed. The final sam-
ple spanned 15 years (1986-2004). Prescrip-
tive literature, nonresearch-based reports or
discussions, unpublished manuscripts, books,
tapes, electronic media, and editorial articles
were excluded from the sample. Approxi-
mately 41 articles were retrieved, and 31 ar-
ticles comprised the final sample.

Procedure

A content analysis of the retrieved articles
was conducted by a doctorally prepared nurse
and a master’s prepared nurse with a specialty
in the care of HF patients. Each primary re-
search study was treated as a single datum.
Sample articles were reviewed twice by both
the nurses, and the factors associated with the
hospital readmission of HF patients were ex-
_tracted. A factor associated with hospital read-
mission in HF patients was defined as a vari-

able with reported statistical significance or
strong clinical significance. Not all variables
studied were found to be statistically signifi-
cant and therefore did not receive mention in
the various sources contained within the liter-
ature review.

Factors and their definitions as reported in
the literature were written on index cards.
When all factors had been extracted from
the sample articles by the research team,
they were grouped into like categories. The
categories were further refined. This pro-
cess of classification continued until the
research team conceptualized and defined
5 domains—demograpbic, physiologic, psy-
chosocial, patient functioning, and resource
utilization.

Placement of the factors into the domains
was based on the working definitions of the
domains. However, a single factor could logi-
cally have been placed in more than one do-
main. For the sake of clarity, the research team
decided not to duplicate factors in multiple
domains.

Five additional nurses who have expertise
in the care of HF patients reviewed the ini-
tial framework. Refinement and clarification
of the definitions of factors were done. The
outcome, a revised framework, is presented
in Table 1.

FINDINGS: EVIDENCE-BASED
FRAMEWORK

Factors in the demographbic domain such
as age, gender, and marital status are asso-
ciated with the basic identifying factors of
a readmitted patient. Almost all research re-
ports reviewed included such fundamental
data about the subjects in their samples. Statis-
tical significance accompanied these factors.

Factors in the physiologic domain involve
biophysical health exemplified by cardiac
pathologies, comorbidities, and polyphar-
macy. Not surprisingly, presenting symptoms
and biophysical markers associated with the
HF characterized definitions of the factors
in this domain. Atrial fibrillation, an ele-
vated serum sodium level, and an elevated
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Table 1. Hospital readmission factors in heart failure*

Domain and factors Definition
I. Demographic domain: Factors associated with basic identity
Age (older) Chronological, in years
Marital status Primary, legal, partnered, relationship
Widowed Death of spouse
Gender (males) Male or female identity (based on genetics)
Socioeconomic status Relative level of income
Race (African American) Using US Census Bureau categories
Destination Place patient will live after hospital discharge
Living alone Absence of others in primary residence
II. Physiologic domain: Factors associated with biophysical health
Atrial fibrillation Atria beat asynchronously; no discernable P wave on
electocardiogram
Elevated BUN Blood urea nitrogen levels exceed normal threshold of
8-20 mg/dL
Systolic B/P (higher) Sustained systolic pressure in excess of 140 mm Hg
Elevated serum sodium level Blood sodium level exceeds normal threshold of
135-148 mEq/ L
Ischemic (coronary artery Cardiac cell death related to inadequate perfusion because
disease) etiology of clogging, scarring, and/or rigidity of vessels
Serum creatinine level Blood creatinine levels outside normal threshold of
0.7-1.5 mg/dL
Presence of diabetes mellitus Comorbidity of inadequate glucose metabolism
Comorbidities (renal failure and Concurrent diagnoses of deteriorating, inadequate kidney
cardiac myopathy) function, and loss of heart muscle integrity due to a
primary abnormality in the myocardium
Weighted severity of illness; Author-designed scale indicating level of health
diseased severity compromise
Presence of chronic illness Having a diagnosis and/or signs and symptoms of incurable,
progressive disease or disorder
Polypharmacy More than 9 medications taken daily
On an ACE inhibitor or not Inhibits angiotensin-converting enzyme; interferes with
conversion of Angiotensin I to Angiotensin II
Current smoking/alcohol use Use of tobacco during study/consumption of alcohol
during study
III. Psychosocial domain: Factors associated with mental, emotional health, and social
functioning
Absence of patient motivation Lack of patient desire to engage in plan of care
Life Satisfaction Index (given to Standardized measure with range of scores from 0 to 26
patient)
Depression/patient mental status Psychological disorder often characterized by sadness or
detachment, emotional state of patient
Noncompliant or nonadherent Unwilling/incapable of following medication regimen
with medications
Dietary nonadherence Unwilling/incapable of following nutrient regimen
Patient knowledge about disease Level of patient understanding concerning the HF
Patient misperceptions about Misinformation regarding diagnosis, treatment, outcomes
disease
(continues)
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Table 1. Hospital readmission factors in heart failure® ' (Continued)

Domain and factors Definition
IV. Patient functioning domain: Factors associated with daily living
Low self-confidence in self-care Lack of perception by patient that capable of meeting own
needs
Dependent in self-care Requires assistance to meet ADL

Impaired senses (hearing, vision) Vision or hearing at less than ideal levels (regardless of use
of assistive devices)

Functional capacity Ability to meet needs independently as measured by the
Self-Management of HF Questionnaire
Cognitive status Mental acuity as measured by Mini-Mental State
Examination (range 0-21)
Functional ability Ability to care for self before acute HF episode requiring
prehospitalization inpatient care (author-designed tool)
Severity of illness combined with Iliness severity level on NYHA Classification combined with
functional status scores on ADL and instrumental ADL
NYHA Classification Score on 4-level progressive scale related to symptoms and
function
V. Resource utilization domain: Factors associated with personal, community, and healthcare
environments
Absence of strong social support Lack of companionship or meeting of emotional,

psychological, and/or social needs by others
Caregiver capacity and willingness  Ability and desire of others (on whom patient is
dependent) to assist patient in meeting needs

Caregiver stress and depression Psychosocial-spiritual toll on supports for patient/diagnosis

and/or signs and symptoms of depression

Medication supply Lack of access to medication(s) required by regimen

Time frame since hospital Number of days since discharged from last HF-related
discharge : inpatient stay

Previous hospitalization Number of heart-related admissions prior to current one

Total number of hospitalizations in ~ Sum of all hospitalizations in days, in one calendar year
past 12 mo (includes partial stays of 23-h admissions)

Length of most recent Number of days hospitalized in each admission through
hospitalization discharge episode, in the past calendar year

Primary care physician vs Type of physician serving as primary care physician for

‘ cardiologist : patient
Higher the total number of Total number of physicians contributing to planning and/or
‘ physicians during an episode of executing care per episode
care
| Case management Whether or not hospital uses case management and
| discipline(s) of case managers (RN, social worker, etc)
‘ Home care services (none) Whether or not patient received professional healthcare in
discharge to home care residence after discharge
increased chance of readmission :

Lack of multidisciplinary Whether or not an RN directs postdischarge care team
intervention that is nurse made up of providers from 2 or more disciplines
directed

Cardiac education Whether or not patient receives information about the HF

Disease management clinic vs a Postdischarge patient receives care from primary care
primary care physician physician or from HF clinic

*HF indicates heart failure; ADL, activities of daily living; and NYHA, New York Heart Association.
tContact Dr Anderson at MAA928@uic.edu for literature support for domain and factors.
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brain-type natriuretic peptide level were typ-
ical examples found in the current liter-
ature. Experienced clinicians will quickly
recognize the absence of other physiologic in-
dicators common in practice yet lacking in
the research literature on the hospital read-
mission of HF patients. Many diseases, such
as cardiomyopathy, diabetes, and renal fail-
ure, precipitate the HF and are present on
readmission. Concomitantly, a higher sever-
ity of illness measurement is a factor in HF
readmission.

The mental/emotional health and social
functioning of readmitted HF patients define
the psychosocial domain. This domain was
less well delineated when compared with the
physiologic and demographic domains. The
psychosocial domain encompassed such fac-
tors as patient motivation, depression, com-
pliance, and knowledge. In the sample arti-
cles, many of these factors had been elicited
through standardized testing.

Factors associated with general living are in
the patient functioning domain. How well
HF patients were able to manage their lives
within the context of their daily medical reg-
imen was the organizing idea underlying this
domain. Items such as a patient’s self-care abil-
ities, cognitive status, and understanding and
acceptance of the diagnosis characterized the
patient functioning domain. Since the New
York Heart Association (NYHA) Classification
reflects physical functional ability, this factor
was placed in the patient functioning domain.
Measurement of these factors in the sample
articles was generally through the use of stan-
dardized instruments.

Finally, the resource utilization domain in-
cludes factors associated with personal, com-
munity, and healthcare environments such as
presence of a caregiver or hospital case man-
agement services. This was a broad domain,
encompassing the healthcare delivery system
continuum. Issues less directly dependent on
the HF patient such as human, financial, and
social resources were included. Some items in
this domain such as days to readmission, over-
all length of hospital stay, and the total num-
ber of hospitalizations in a 1-year period were

uniformly measured in sample research arti-
cles. Others such as social support and care-
giver capacity were less easily defined.

DISCUSSION

The purpose of this project was to systemat-
ically review and organize the considerable lit-
erature concerning the hospital readmission
of HF patients into a usable framework. The
outcome is a classification of the significant
factors reported in the research literature. Ap-
plication of the framework may inform clin-
ical practice, stimulate further research, and
facilitate administrative applications.

Clinical practice

The practice of nursing, specifically in the
care of HF patients, may be dramatically im-
proved through the application of innova-
tive evidence-based models.!® This evidence-
based framework may be a useful adjunct
to patient assessment at several points in an
episode of care. The framework can provide
early identification of potential problems. On
admission, these factors could be used to ad-
just the clinical pathways to be more sen-
sitive to prevention of hospital readmission.
Nurses can use it to individualize care plan-
ning and identify “red flags” for HF patients.
For example, an elderly male HF patient with
diabetes, who lives alone, and has mild de-
mentia is at greater risk for hospital readmis-
sion. Several factors from the framework are
present in this patient. Interventions appro-
priate for these factors could be implemented
during the inpatient and discharge planning
phases to decrease the risk of subsequent
readmission.

At hospital discharge, factors present in the
patient provide a basis for individualized dis-
charge planning. If the patient lives alone,
extensive community services could be ar-
ranged for inhome care. Home care could
be initiated for patients who require assis-
tance in managing their care regimen; such
interventions are designed to prevent the pa-
tient from making an unplanned return to the
hospital.
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The framework would be useful to nurses
across the continuum of care. Community-
based care delivery services could use the
framework as a risk-assessment tool. Heart
failure patients with literacy, cognition, or
sensory challenges may need specialized in-
terventions to avoid readmission. Clinics or
telephone monitoring services might find the
framework useful in determining how fre-
quently to schedule the patient and, possibly,
the amount and type of teaching that needs
to be done. Use of the framework as the ba-
sis for scripts and algorithms for community-
based providers would allow providers to
make meaningful assessments and implement
effective interventions continuous with care
initiated in the acute care setting.

At any point in the care continuum, the
framework may be used as the basis for de-
velopment of evidence-based practice proto-
cols and measurement of these outcomes. The
framework provides a common language for
providers across the continuum to communi-
cate about their shared patients.

Risk-assessment research

Development of an HF patient’s “risk of hos-
pital readmission” assessment tool is another
important application of the framework. The
assessment tool could be designed in several
ways. Individual factors could be extracted,
weighted, and grouped to provide risk scores.
The 5 domains of the framework could serve
as the categories for general patient assess-
ment. In either scenario, an HF patient could
earn a “score” for potential risk of hospital
readmission. Clinicians could then identify
interventions to reduce the risk of readmis-
sion. With testing and validation, such a risk-
assessment tool could be linked with both the
amount and the type of interventions that are
most effective with a particular level of risk.

To develop this risk-assessment tool, items
in the framework would first need to be pri-
oritized or weighted. Some factors are likely
more important than others and thus need to
have more significance placed on them. Fac-
tors must be weighted so that the actual pre-
dictive influence of each factor is accurately

captured. Furthermore, the essential factors
need to be elicited and stratified in order
of importance. These will be the factors on
which the majority of care is based. There
were no reports of weighting of factors in
the literature. With the addition of a Likert-
type scale of “not very important”to “very im-
portant,” clinicians could be asked to rate the
items in terms of prediction of readmission of
HF patients.

Administrative applications

The framework also has administrative ap-
plications. Certain items could be selected
for quality improvement purposes. These in-
dicators could be used at the unit level or,
in a broader scope, throughout the health-
care system. Furthermore, the framework
could be used to organize resource allocation.
For example, patients with psychosocial do-
main factors such as depression may benefit
from pharmacological and counseling inter-
ventions, potentially improving outcomes for
both the depression and the HE

A weighted risk-assessment tool based on
the framework provides a way of describing
the aggregate risk of patients who are cared
for in the healthcare system and justification
for decisions about major purchases. For ex-
ample, purchasing decisions related to home
vital sign monitors, software programs, clini-
cal pharmacy equipment, or outpatient clinic
services could be supported by data amassed
from the use of such a tool.

Moreover, administrators could use the
framework to organize staff development
including staff education, orientation pro-
grams, and continuing education offerings.
The “dosage of care” feature could assist ad-
ministrators in decisions related to staffing,
mentoring, and resource allocation.

FUTURE PERSPECTIVES

The basic function of the framework will
continue to be a foundation for healthcare
professionals in various work environments to
assess and care for HF patients. This frame-
work will need to be refined as new factors
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emerge and updated to keep pace with ad-
vances in the technology and understanding
of treatment for the HE There are several ar-
eas of current speculation about the contri-
bution of specific factors to hospital read-
mission of HF patients. For example, patient
literacy and the design and delivery of HF pa-
tient education need further evaluation. The
roles of B-type and atrial-type natriuretic pep-
tides as predictors of outcomes are contin-
ually evolving. Dysrhythmias and electrolyte
imbalances, individually and in concert, must
be weighted accurately in this framework.
Bioimpedence testing; ejection fraction mea-
sured by echocardiogram, radionuclide ven-
triculogram, or isotope ventriculogram; and
abnormal chest xray radiographs may also
provide predictive clues. The impact of be-
ing newly diagnosed versus in a chronic state
may affect motivation, depression, compli-
ance, and knowledge. The way these articles
are coded for retrieval in large databases can
have an effect on the information to which the
practitioners have access.

One domain should not be viewed artifi-
cially in isolation from the other domains.
A demographic factor (advanced age) with a
physiologic factor (comorbidities) may both
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