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Abstract
Title of Dissertation: Biopsychosocial Predictors of Perception of Discharge
Readiness and Its Association to 30-day Readmission
in Chronic Heart Failure Patients
Eunice M. Fuchs, Doctor of Philosophy, 2013

Dissertation Directed by: Dr. Robin Newhouse
Background: Of 1 million U.S. patients discharged from hospitals with a diagnosis of
heart failure (HF) annually, 24% will be readmitted to the hospital within 30 days. Since
some readmissions are preventable, the identification of risk factors is critical to improve
discharge processes. Lower readiness for hospital discharge (RHD) is a new risk factor
that has been associated with re-hospitalization.
Purpose: The purpose of this study was to: 1) establish the psychometric properties of
the readiness for hospital discharge scale short form (RHDS-SF); 2) identify predictors of
RHDS-SF scores; and 3) examine the association between patient assessment of
readiness for hospital discharge and 7-day post discharge self-care of heart failure
(SCHF) scores, and 30-day hospital readmission risk for HF patients discharged from
acute care hospitals.
Methods: A cross-sectional secondary data analysis of data from the Improving Heart
Failure Outcomes (IHO) study was conducted. IHO was a prospective study examining
nursing care of HF patients admitted to acute care hospitals.
Subjects and Setting: Subjects included 487 HF patients from a national sample of 36
hospitals.
Results: In this sample, 21% were readmitted within 30 days. The intra-class correlation
coefficient for 30 day readmission was 19%. Cronbach’s alpha estimates for the 3-item
RHDS-SF, was acceptable (α= 0.74) [vs the 4-item RHDS-SF (α= 0.37)]. Multi-level
modeling (MLM) methods with data nested within hospitals were used to test
associations. Patient characteristics associated with RHD were: Beck Depression
Inventory scores (t= -2.60, p=0.01), baseline SCHF confidence (t=2.90, p≤0.005), pre
discharge Dutch HF knowledge (t=2.50, p= 0.01), age (t=-2.26, p=0.02), and New York
Heart Association class (t=2.31, p=0.02). Predictors of HF self-care practices 7-days post
hospital discharge were: nurse 3 item RHDS scores (t= 3.59, p≤0.05), baseline SCHF
maintenance (t= 3.18, p≤0.005), and baseline SCHF confidence (t= 2.13, p=0.04). No
significant association was found between readiness for hospital discharge and 30-day
readmission.
Conclusions: The psychometric estimates for the RHDS-SF 3-item scale are acceptable.
Patient and nurse RHDS scores were significantly associated with SCHF scores 7 days
post discharge. Lack of statistical power precluded adequate modeling of associations
with 30-day readmission.
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CHAPTER 1
Introduction
The National Health and Nutrition Examination Survey (NHANES) data
estimated over 5 million US Americans older than 20 years had a diagnosis of heart
failure (HF) from 2005 to 2008. Projections of crude prevalence showed that
approximately 6.6 million American adults had HF in 2010 (Roger et al., 2012). It is
estimated that 3 million additional U.S. adults will have HF by 2030 (Roger et al., 2012),
a 25% increase in the prevalence of HF in the U.S. (Roger et al., 2012). The increase in
chronic HF prevalence is correlated to advances in the treatment of coronary heart
disease, stroke, and hypertension (Fang, Mensah, Croft, & Keenan, 2008). Advances in
cardiovascular treatments have led to reductions in mortality, while increasing HF
morbidity. Concurrently, there has been a steady increase in the rate of HF
hospitalizations in the past decades (Fang et al., 2008).
Approximately 1 million patients are hospitalized with a diagnosis of HF annually
(Roger et al., 2012). Recent data estimated that hospitalizations were common after HF
diagnosis. Hospitalization rates with a primary or secondary diagnosis of HF tripled from
1979 to 2004. Heart failure hospitalizations increase with age (Fang et al., 2008). Up to
83% of patients diagnosed with HF are readmitted once, and 43% are re-admitted several
times during a lifetime (Roger et al., 2012). Fifty percent of discharged HF patients are
1

re-hospitalized within 6 months (Butler & Kalogeropoulos, 2008). According to
American Heart Association (AHA) statistics, from 2005 to 2008, the median riskstandardized 30-day HF readmission rate in Medicare patients was 24.4%. Variability
across hospitals ranged from 22.3% to 27% (Roger et al., 2012; Roger et al., 2012). Other
reports described a 30-day risk standardized hospital readmission rate of 22.9% to 24.5%
in the years of 2004 to 2009 (Bernheim et al., 2010; Ross et al., 2010). Experts argue that
many HF hospitalizations are preventable if patients are given early access to high quality
health care (Will, Valderrama, & Yoon, 2012) . Data from the National Hospital
Discharge Survey represents 1% of hospital discharges, but it is designed to provide
national estimates. The National Hospital Discharge Survey estimated that a total of
121,000 HF hospital admissions between years 1995 to 2009 were preventable (Will et
al., 2012). The crude estimate translated into a weighed number of 15 million potentially
preventable HF hospitalizations in the U.S. during the same 15 year time period (Will et
al., 2012).
Background
Since many HF hospitalizations are believed to preventable, the identification of
risk factors and risk prediction models for HF hospital readmission is important to the
development of targeted interventions. In addition to the arguments for better patient
care, there is now a strong financial incentive as well. The Patient Care and Affordable
Care Act (PPACA) Section 3025 Readmission Payment Reduction Program, permits
hospitals to lose up to 3% of reimbursement fees for preventable 30-day HF readmissions
(Office of the Legislative Counsel). Although probabilistic rather than deterministic for
individual outcome prediction, risk prediction models facilitate population outcomes

2

management (Aaronson & Cowger, 2012). Knowledge gained through risk prediction is
applicable to the design of targeted interventions to reduce their impact on disease
trajectory and outcomes (Aaronson & Cowger, 2012).
Several risk factors and prediction models have been developed for 30-day
hospital readmission in the HF population (Amarasingham, 2010; Keenan et al., 2008).
Table 1.1 summarizes the models tested to predict 30-day hospital readmission.

3

Table 1.1: Summary of patient characteristics found to predict 30-day hospital
readmission in prediction models
Author

Data Source

Sample Size

Keenan et al.,
2008

-Medicare
Standard
Analytic Files.

Medicare
claims data:

-National
Heart Failure
Project
clinical data.

In 2003
n= 561,763
In 2004
n= 567, 447
NHF
n= 64,329

4

Outcome
Variable
30 day all
cause
readmission

Predictor Variable
Age
Male
Coronary artery bypass
grafting‡
Chronic HF†
Acute oronary syndrome†
Arrythmia†
Cardiorespiratory failure/
shock†
Valvular/rheumatic heart
disease†
Vascular/circulatory
disease†
Chronic atherosclerosis†
Other unspecified heart
disease†
Hemiplegia, paraplegia,
paralysis, functional
disability†
Stroke
Renal failure†
Chronic obstructive
pulmonary disease†
Diabetes mellitus†
Fluid/electrolyte/ acidbase disorders†
Urinary tract disorders†
Decubiti ulcer/chronic skin
ulcer†
Gastrointestinal disorder†
Peptic ulcer disease or
hemorrhagic GI disorder†
Severe hematologic
disorder†
Nephrosis†
Dementia/ senility
Metastatic cancer, acute
leukemia†
Non metastatic cancer
Liver/biliary disease†
End stage renal disease/
hemodialysis†
Asthma†
Iron deficiency anemia†
Pneumonia†
Substance abuse†
Psychiatric disorder
Depression
Other psychiatric
disorder†
Fibrosis of the lung or

Table 1.1: Summary of patient characteristics found to predict 30-day hospital
readmission in prediction models (Cont.)
Author

Amarasingham
R, 2010

Data Source

Patients
admitted to
Parkland
Memorial
Hospital from
January 2007
until August
2008

Sample Size

n= 1,372
Index
admissions

Outcome
Variable

30-day
readmission

Predictor Variable
chronic lung disorder†
Protein/calorie
malnutrition†
Tabak Mortality Score†
Depression or Anxiety
Not married†
Male†
Low socioeconomic status
No. of home address
changes†
Medicare beneficiary†
History of cocaine use†
History of missed clinic
visits
Used a health systems’
pharmacy
No. prior inpatient
admissions†
Emergency department
admission between the
hours 6am to 6 pm†

† Significantly predicts the odds of readmission; ‡ Significantly decreases the odds of readmission

A systematic review of predictive models for 30-day readmission risk in HF found these
models have modest discriminatory power with an average C-statistic of 0.60-0.72 (Ross,
2008). Patient characteristics are reported to mediate and moderate outcomes associated
with chronic HF (Giamouzis G, 2011). Table 1.2 summarizes evidence on a previously
conducted literature review (unpublished) on patient characteristics associated with 30day hospital readmission.
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Table 1.2: Summary of evidence on patient characteristics associated with 30-day
hospital readmission
Author,
Year

Aims

Methods

Variables

Dungan,
Osei,
Nagaraja,
Schuster, &
Binkley,
2010

Determine
relationship
between
inpatient
glycemic
control and
hospital
readmission
in patients
with chronic
HF

Design:
secondary data
analysis.

Total Time
Weighted Mean
Glucose
(TWMG).

Sampling
Strategy:
Convenience,
sequential.
Setting: Ohio
State
University
Information
Warehouse.
Population:
Patients with a
primary
admission
diagnosis of
CHF.
Sample
size/characteri
stics:
N =978
patients/
N=9,236
glucose
measurements
.

Glucose Liability
Index (GLI)
Hypoglyce
mia

Outcome
variables &
results
30-day CHF
related
readmission
(7.4%)
90-day CHF
related
readmission
(4.7%)

HgbA1C

Results:

Admission
diagnosis of CHF

TWMG not
significantly
associated with
30 or 90 day
readmission.

Demographics
Significant comorbidities
(using top 3
diagnosis
codes).
Assessment of
LV ejection
fraction (EF).

Statistical
Methods Used:
stepwise
multiple
logistic
regression.

No other
significant
univariate
associations for
30- day
readmission.
African
American Race
significantly
associated with
90-day
readmission
(p≤0.06).
History of renal
disease
significantly
associated with
90-day
readmission
(p≤0.05)

6

Bias/Limitatio
ns/ Risk of
Bias
Selection
bias:
-convenience
sample.
-the database
merges
automated
data from
multiple
sources,
which were
not
described.
Reporting
bias:
-C.I not
reported,
only OR.

Risk of Bias:
HIGH

Quality
Grading
LOW

Table 1.2: Summary of evidence on patient characteristics associated with 30-day
hospital readmission (cont.)
Author,
Year

Aims

Methods

Variables

Outcome
variables &
results

Bias/Limitatio
ns/ Risk of
Bias

Quality
Grading

Giamouzis
G, 2011

Comparative
literature
review on
individual
predictors
and multimarker risk
models
related CHF
rehospitalized.

Design:
systemic
review
Sampling
Strategy:
readmission
for CHF
presented as
primary or
secondary
outcome
Setting: N/A
Population:
hospitalized
patients with
CHF
Sample
size/characteri
stics: Studies
with ≥ 100
patients
Studies from
1999-2008
Measurement
tools:
Statistical
Methods Used:
Confidence
interval

Factors:
-socio
demographic
-clinical
-blood tests
-cardiovascular
co-morbidity
burden
-noncardiovascular
co-morbidity
burden
-quality of
life/psychosocial
-disease
management
-risk prediction

Outcomes:
-readmission of
patients
hospitalized for
CHF
* Variable
readmission
timetables and
cause for the
readmission.
Documented
risk factors
associated with
CHF related
readmission:
-Advanced age
-Non-white race
-Socioeconomic
status
-Insurance
status
-Employment
status
-Living alone
-Smoking
-Current or past
alcohol use.
-Low systolic
blood pressure
-Higher NYHA
class
-Previous CHF
related hospital
admission.
-Long LOS
-Physical signs
of volume
overload
-Signs of poor
tissue perfusion.
-High objective
clinical disease
severity score
during index
admission.

Unclear

Unclear
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Table 1.2: Summary of evidence on patient characteristics associated with 30-day
hospital readmission (cont.)
Author,
Year

Aims

Methods

Variables

8

Outcome
variables &
results
-Lower
admission Hgb
level.
-Increased
neutrophil
count.
-Hyponatremia
-Increased
HgbA1C
-Serum
creatinine levels
-BUN
-Uric acid-BNP ≥
200
-Cardiac
troponin level
-C-reactive
protein
-Higher
apoliprotein A-I
levels.
-Cystatin C level
-Prolongued
QRS duration on
electrocardio
gram.
-Increased
cardiothoracic
ratio on Xray.
-Echocardio
graphy
determined PA
pressure.
-Documented
antihypertension
treatment.
-Angina
-myocardial
infarction
-Atrial
fibrillation
-Valvular
disease.
-Diabetes

Bias/Limitatio
ns/ Risk of
Bias

Quality
Grading

Table 1.2: Summary of evidence on patient characteristics associated with 30-day
hospital readmission (cont.)
Author,
Year

Aims

Methods

Variables

Outcome
variables &
results
mellitus
-Anemia (Hgb
≤12)
-History of renal
insufficiency.
-Worsening
renal function
during
hospitalization.
-Cerebro
vascular disease
-COPD
-OSA
-PE
-Depression
-High Deyo and
Charlston
comorbidity
scores.
-Perceived poor
quality of life.
-Absence of
emotional
support or social
network.
-Poor follow up
Interventions
documented to
reduce risk of
readmission:
-Targeted
formal CHF
education
reduces
readmission.
-Multidisciplin
ary team
interventions
reduce
readmission
rates.
- Scheduled
follow up
appointment
with provider

9

Bias/Limitatio
ns/ Risk of
Bias

Quality
Grading

Table 1.2: Summary of evidence on patient characteristics associated with 30-day
hospital readmission (cont.)
Author,
Year

Gooneward
ena et al.,
2008

Aims

Compare
hand-carried
us of IVC with
BNP to
identify
patients with
ADHF

Methods

Design:
prospective
cohort
Sampling
Strategy:
convenience
Setting:
University of
Chicago
Population:
Patient
admitted with
diagnosis of
acute
decompensate
d heart failure.
Sample
size/characteri
stics:
75
Measurement
tools:
Routine clinical
evaluation
BNP
Hand carried
ultrasound of
the IVC.
Statistical
Methods Used:
percentages,
average
(standard
deviation), ttest, logistical
regression
(binary).

Variables

- Inferior vena
cava
collapsibility
index
-Inferior vena
cave maximum
diameter.
-Vital signs
-CHF symptoms
-cardiac
medications
-serum
chemistries
-dietary
compliance
-medication
compliance
-pro-BNP

Outcome
variables &
results
prior to
discharge from
hospital.
-Care provided
by CHF
specialist.
-Home based
telemanage
ment program.
Outcome:
-30 day
readmission
and/ or ED visits
(41%)
*Outcomes
pooled
together.
Result Findings:
-80% of patients
had low LV
ejection
fraction.
-many variables
were significant
different from
one another in
the re-admitted
groups.
-Significant
predictors of
readmission:
sodium level,
log transformed
BNP, IVC max,
IVC
collapsibility.
Symptom relief
was achieved
despite IVC max
elevated (HF
symptom relief
≠ euvolemic
state.
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Bias/Limitatio
ns/ Risk of
Bias

Quality
Grading

Selection
bias:
-convenience
sample.
Performance
& Detection

LOW

Bias:
-Different
providers
performed
HCU
evaluation on
admission
and
discharge.
-Physicians
who used
HCUs were
not
extensively
trained
-Outcomes
pooled
together
suggests lack
of power.
-Physician in
charge of
clinical
management
was blinded
to hand
carried
ultrasound
results

Table 1.2: Summary of evidence on patient characteristics associated with 30-day
hospital readmission (cont.)
Author,
Year

Aims

Methods

Variables

Outcome
variables &
results

Hallerbach
M, 2008

Determine
specific
characteristic
s common to
CHF patients
readmitted
within 30
days from
teaching
hospital
discharge.

Design:
retrospective
case control.
Sampling
Strategy:
convenience
Setting:
teaching
hospital
Population:
readmitted
patients within
30 days of
hospital with a
diagnosis of
CHF
exacerbation.
Sample
size/characteri
stics:
N=74
readmissions
with primary
diagnosis of
CHF, but only
N=31 had the
clinical
diagnosis of
CHF.
Measurement
tools:
Charlston
comorbidity
index; medical
record and
administrative
data review.

-LOS
-Length of
rehospitalizatio
n stay
-Time interval
between
hospital and
readmission
-Gender
-Age
-Race
-# of
comorbidities
-employment
status
-living
arrangements
-presence of
PCP
-documented
follow up with
PCP
-complete
discharge
documentation
- medication
regimen
-drug allergies
-documented EF
by
echocardiogram

Outcome
variable:
-30 day
readmission
*Only 51% of
admissions with
primary
diagnosis of CHF
accurate.
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Main Results:
-Only 51%
readmission
primary
diagnosis
accurately
coded.
-No way of
telling if
differences
found were
statistically
significant.
-Results
descriptive,
unable to assess
if statistically
significant or
clinically
relevant.

Bias/Limitatio
ns/ Risk of
Bias
-Log
transformed
BNP level (to
address
skewed data)
Risk of bias:
HIGH
Selection
bias:
-convenience
sample.
Detection
bias:
-Primary
diagnosis of
CHF based on
administrativ
e data (this
data type is
not precise or
accurate at
times).
- Statistical
analyses were
descriptive,
not analytic in
nature.
Risk of Bias:
HIGH

Quality
Grading

LOW

Table 1.2: Summary of evidence on patient characteristics associated with 30-day
hospital readmission (cont.)
Author,
Year

Patel et al.,
2010

Aims

Examine
associations
between
worsening
renal function
(WRF) and
30-day
readmission,
mortality,
cost of
medicare,
beneficiaries
hospitalized
with CHF

Methods

Variables

Statistical
Methods Used:
descriptive
stats.
Design:
secondary
Data analysis.
Sampling
Strategy:
convenience
Setting: N/A
Population:
Medicare
beneficiaries.
Sample
size/characteri
stics:
N=20,063
from232
hospitals.
OPTIMIZE
heart failure
registry in
which a
Medicare link
for inpatient
claims could be
ascertain.

-smoking status

-Admission
creatinine level
-Impaired renal
function
(1.5-1.9
creatinine level
& ≥ 2 creatinine
level)
-Difference
between
discharge/
admission
creatinine.
-WRF
(creatinine
change ≥ 0.3)

Statistical
Methods Used:
means & SD,
median &
interquartile
ranges, chisquare, Kruskal
Wallis test,
Gray tests, logrank tests,
Kaplan-Meier
curves, GLM
with log link
and Poisson
distribution,
Cox
proportional
hazards,
generalized
estimating
equation
methods

Outcome
variables &
results

Bias/Limitatio
ns/ Risk of
Bias

Quality
Grading

Outcome
variables:
-30 day
readmission
-30 day
mortality rate
-Inpatient cost
st
-Time to 1
readmission

Selection
bias:
-Baseline
clinical and
demographic
characteristic
s existed in
patients with
WRF.
-Analyses
were
reported in
adjusted and
non-adjusted
terms.

LOW

Main Results
Findings:
-frequency of
WRF was
significantly
higher in the
preserved EF
cohort.
-WRF predictor
of higher
incidence of all
cause
readmission and
mortality (after
adjusting for
confounders).
-HR for
readmission was
10% higher for
patients with
WRF.
-Costs were
similar for WRF
and non-WRF
patients.
-Readmission
and mortality
were highest
among patients
with a change in
serum
creatinine ≥0.5
mg/dl.
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Performance
bias:
-Likely given
that care was
provided in
different
settings.
Risk of Bias:
HIGH

Table 1.2: Summary of evidence on patient characteristics associated with 30-day
hospital readmission (cont.)
Author,
Year

Aims

Methods

Variables

.

Shenkman,
Zareba, &
Bisognano,
2007

Uthamaling
am S, 2011

Examine if
NT- pro-BNP
is a better
prognostic
marker than
BUN in
patients
hospitalized
with HF.

Examine the
relationship
between
delirium and
acute
decompensat
ed heart
failure
(ADHF).

Population:
CHF patients
admitted for
an
exacerbation.
Sample
size/characteri
stics:
N=257
Statistical
Methods Used:
mean & SD, ttest, MannWhitney test,
chi-square,
logistic
regression,

NT-pro-BNP
level
-Age
-Gender
-Race
-LV ejection
fraction
-Ischemic
cardiomypathy
-Admission SBP
-BUN
-Creatinine

Design:
“retrospective
analysis”
Sampling
Strategy:
convenience.
Setting: New
England Heart
Institute at
Catholic
Medical
Center.

-Hodgkin son
Abbreviated
Mental Test
score
-Confusion
Assessment
Method score
-Activities of
daily living.
-Instrumental
activities of
daily living.
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Outcome
variables &
results
-WRF was a
weaker
predictor
readmission risk
than admission
serum
creatinine level.
Outcomes:
-30-day hospital
readmission
(28%)
-30-day
mortality (11%)

Results:
-BUN is a better
predictor of 30day readmission
than NT-proBNP -On
multivariate
regression NTpro BNP and
BUN have
similar
predictive value.
-On univariate
analysis, LOS,
NT-proBNP,
BUN were
significantly
higher for those
patients
readmitted.
Outcome
variables:
-30-day
readmission for
ADHF
-90-day
readmission
ADHF
-90 day all cause
mortality

Bias/Limitatio
ns/ Risk of
Bias

Quality
Grading

Selection
bias:
-Likely,
convenience
sample.

LOW

-External
vailidity
threats due to
only one
center
included in
analyses.
Risk of bias:
HIGH

Selection
bias:
-convenience
sample.
-Significant
clinical
differences
between
patients with
and without
delirium.

LOW

Table 1.2: Summary of evidence on patient characteristics associated with 30-day
hospital readmission (cont.)
Author,
Year

Aims

Methods

Variables

Outcome
variables &
results

Bias/Limitatio
ns/ Risk of
Bias

Assessment
of
relationship
between
hospital
readmission
and left
ventricular
ejection
fraction ≥
40% and ≤
40%

Population:
Adults
admitted with
ADHF ≥ 65 y/o.

-Age
-Gender
-Cardiac risk
factors
-LV ejection
fraction
-atrial
fibrillation
-coronary artery
disease
-NY heart
association
classes III & IV
-ACE-I or ARBs
-Beta blockers
-Charlson
comorbidity

-New nursing
home
placement
-Cardiovascular
related death
-Noncardiovascular
related death

External
validity
threats:
-only one site.

Sample
size/characteri
stics:
N=883
Measurement
tools:
Hodgkin son
Abbreviated
Mental test;
Confusion
Assessment
Method
(CAM);
Charlson
Comorbidity
Index
Statistical
Methods Used:
t-test, Kaplan
Meier curve,
Cox
proportional
hazards,
univariate and
multivariate,
adjusted and
unadjusted
hazard ratios,
univariate and
multivariate
logistical
regression.

Quality
Grading

Risk of Bias:
HIGH

Main results
findings:
-Delirium was
independent
predictor of 30
& 90 day
readmission.
-Delirium was
an independent
predictor of new
nursing home
placement.
-After adjusting
for confounders,
delirium was
independent
predictor of 90day all cause
mortality.
-In patients with
both LVEF ≤
40% and ≥ 40% ,
delirium was
independent
predictor of 30
& 90-day
readmission
risk.

Individual patient risk factors identified in association with 30-day readmission include:
systolic dysfunction, age ≥ 80 years, male gender, ischemia related HF, prior
hospitalization for any cause, previous diagnosis of HF, higher New York Heart
Association (NYHA) functional class, serum BUN level on admission, serum creatinine
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level, worsening renal function during hospital admission, anemia, hypertension, renal
insufficiency, chronic obstructive pulmonary disease (COPD), readiness for discharge,
documented follow up plan, inferior vena cava (IVC) maximum diameter, reduced IVC
collapsibility, and acute delirium during hospital admission (Giamouzis, 2011;
Goonewardena et al., 2008; Patel et al., 2010; Shenkman, Zareba, & Bisognano, 2007;
Uthamalingam, 2011). These risk factors were not consistent across multiple studies.
Non-physiologic factors not commonly measured or incorporated in these risk
prediction models may play a significant role in hospital readmission rates among HF
patients (Giamouzis , 2011). Psychosocial risk factors documented in the literature to be
associated with HF readmission risk include: perception of quality of life (QOL) and
health status (Heidenreich et al., 2006; Kosiborod, Soto, Jones, Krumholz, Weintraub,
Deedwania, & Spertus, 2007), self-care practices (Ditewig, 2010; Jovicic, Holroyd
Leduc, & Straus, 2006; McAlister, Stewart, Ferrua, & McMurray, 2004; Chriss, Sheposh,
Carlson, & Riegel, 2004; Heo, Moser, Lennie, Riegel, & Chung, 2008; Riegel, Vaughan
Dickson, Goldberg, & Deatrick, 2007), level of social support (Chung, Lennie, Dekker,
Wu, & Moser, 2011; Tsuchihashi Makaya, Kato, Chishaki, Takeshita, & Tsutsui, 2009),
and level of health literacy or HF knowledge (Artinian, Magnan, Christian, & Lange,
2002; Chen et al., 2011; Chen, Yehle, Plake, Murawski, & Mason, 2011; Dennison et al.,
2011; Dewalt, Berkman, Sheridan, Lohr, & Pignone, 2004; Kollipara et al., 2008;
Kommuri, Johnson, & Koelling, 2012; Macabasco O'Connell et al., 2011; Murray et al.,
2009; Peterson et al., 2011). Although shown to be relevant to the readmission risk of
chronic HF patients, these psychosocial risk factors are not systematically assessed as
part of the standard care or hospital discharge process for chronic HF patients.
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Readiness for hospital discharge (RHD) is a construct that describes an estimate
of a patient and/or family’s perceived ability to leave an acute care facility and assume
self-care responsibilities, while still undergoing a recovery transition (Weiss &
Piacentine, 2006). The concept has typically been assessed from a healthcare provider
perspective (e.g. whether or not the providers deem the patient ready for discharge).
Concepts or attributes of readiness for discharge include: physical stability, functional
ability, preparedness, and competence to manage self-care at home (Weiss & Piacentine,
2006). Additional attributes include: psychosocial factors, such as coping skills, patient
education and knowledge, information on what to expect following discharge, availability
of social support, and access to healthcare and community resources (Weiss &
Piacentine, 2010). Even though assessing a patient or family’s readiness for discharge is
of clinical importance, and while it may be informally assessed by healthcare providers, a
patient or family’s perception of their readiness for discharge has rarely been studied.
Weiss and colleagues (2006) developed the Readiness for Hospital Discharge Scale
(RHDS) to measure this construct and its attributes. Psychosocial attributes measured by
the tool include: (1) perception of personal status, (2) disease related knowledge, (3)
coping or self-care abilities, and (4) expected social support upon discharge. Chapter two
describes and references the literature evidence on how these psychosocial factors are
independently found in association with HF hospital readmission risk. The assessment of
perception of RHD as an indicator of readmission risk is an area of research not
previously conducted in the chronic HF population.
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Purpose and Aims
The purpose of this study was to conduct a secondary data analysis from a sample
of prospectively enrolled HF patients admitted to acute care hospitals with a diagnosis of
HF who participated in the Improving Heart Failure Outcomes (IHO) study. The primary
aim of the study was to examine the association between assessment of readiness for
hospital discharge and 30-day hospital readmission in the chronic HF patient population,
and to evaluate if nurse assessment of readiness for discharge had a stronger association
with 30-day readmission than the patient self-assessment. Secondary aims included: (1)
to test the psychometric properties of the RHDS/SF as a measure of perception of
readiness for hospital discharge in chronic HF; (2) to describe the biopsychosocial patient
characteristics associated with patient RHDS/SF scores; (3) to test moderating effects of
depression symptoms on 30-day hospital readmission; and (4) to determine if higher
readiness for discharge predicts better self-care practices, measured as Self Care of Heart
Failure (SCHF) maintenance, management, and confidence scores.
Conceptual Framework
Figure 1 depicts the conceptual framework developed for the IHO study, which
integrated three conceptual models previously developed and published (Mitchell,
Ferketich, & Jennings, 1998; Thomas et al., 2008; Weiss & Piacentine, 2010).
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Figure 1: Readiness for Hospital Discharge Conceptual Model
Readiness for Hospital Discharge and 30-day Readmission
Conceptual Model
Age
Gender

Biology

Ethnicity
Race

NYHA Class

Dutch HF Know ledge
SCHFI

SCHFI

Patient
Characteristics
Psychocognitive
RHDS

Beck Depression
Inventory

Social

30-day Hospital
Readmission

Highest Level of Education

The Quality Health Outcomes Model was developed to guide the development of
databases for quality improvement and outcomes management, to suggest variables in
interventional research, and to provide a framework for outcomes research and outcomes
management (Mitchell et al., 1998). The model is characterized by a dynamic feedback
between interventions and outcomes that occur within the context of systems and are
affected by patient or client characteristics (Mitchell et al., 1998). In this model, there is
no direct connection linking interventions and outcomes. Outcomes are mediated and
moderated through the client and system characteristics in which the intervention takes
place.
Weiss and colleagues adapted Meleis’ middle range theory, Transitions Theory.
Transitions theory proposes that the nature of transition, transition conditions, and
nursing therapeutic practices will affect a patients’ pattern of response during a transition.
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Weiss and colleagues (2010) operationalized the middle range theory into a conceptual
model which defined hospital discharge as a transitional process in three sequential
phases: (1) hospitalization phase in which discharge preparation occurs, (2) the discharge
when short-term outcomes of the preparatory process can be measured, and (3) the postdischarge period when patients’ perceptions of their ability to cope with care demands,
their need for family and friends’ support, as well as their need for health services
assistance become an outcome indicator of the discharge process (Weiss , 2010).
Assessment of RHD is an indicator of the quality of discharge process, particularly the
patient teaching aspect (Weiss, 2010; Weiss & Piacentine, 2006; Weiss et al., 2007;
Weiss et al., 2008). Hospital discharge readiness is determined by the baseline conditions
of the transition (i.e. patient characteristics), the context of the transition (i.e.
hospital/hospitalization factors), and the nursing interventions (e.g. patient discharge
teaching) directed at optimizing the discharge readiness. Assessment of readiness for
hospital discharge becomes an indicator of post-discharge patient utilization of support
and services, such as 30-day hospital readmission (Weiss, 2010).
The biopsychosocial model of cardiovascular health arose out of the need to
further explain contributors to health and disease apart from the biomedical model
(Borrell-Carrio, Suchman, & Epstein, 2004). The rise in chronic disease within modern
societies generated questions regarding the applicability of the biomedical model to guide
disease management and pursuit of health among chronically ill patients (Havelka,
Lucanin, & Lucanin, 2009). The biopsychosocial model of cardiovascular health
describes the dynamic relationship between the core concepts: biophysical,
psychocognitive, and social inputs that influence cardiovascular health (Thomas et al.,
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2008). It is also useful to conceptualize the core concepts that constitute an individual’s
health endowment or characteristics that mediate or moderate their health outcomes
(Lindau, Laumann, Levinson, & Waite, 2003).
As shown in Figure 2, the conceptual model developed for this study postulates
that within the context of the hospital to home transition several determinants interact to
influence patient readiness for discharge.
Figure 2: Biopsychosocial predictors of perception of discharge readiness and its
association to 30-day readmission and self care of heart failure after discharge
in chronic heart failure patients.
Readiness for Hospital Discharge Framework
Patient
Characteristics
Transition Conditions
Patient C haracteristics
(age, ethnicity, race gender, NYHA class,
education level, SC HI, BDI, Dutch HF
Knowledge )
SCHF I

Interv ention

Nursing Therapeutics
Patient Discharge Teaching
(treatment fidelity)

RHDS
Patient & Nurse

30- day Hospital
Readmission

Nature of Transition
Hospital/Hospitalization Factors
(length of stay, HF core measures
compliance, nursing skill mix, staff
voluntary turnover rates)

Sy stem
Characteristics

Demographic characteristics, HF functional class, level of HF knowledge, the presence of
depression symptoms, and baseline self-care practices are hypothesized to have a
mediating or moderating effect on the patient’s readiness for discharge. Patient or client
characteristics modify RHD by influencing the patient’s perception of their personal
status, knowledge, self-care/coping capabilities, and expected social support resources.
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Readiness for hospital discharge, as an indicator of readmission risk, reflects the quality
of the patient teaching and the hospital discharge process, which in turn is associated with
post-discharge self-care practices, and 30-day hospital readmission outcomes. The focus
for the proposed study is on the relationship between perception of RHD and 30-day
hospital readmission. Nonetheless, patient characteristics associated with perception of
RHD, as well as the association between RHD and post discharge self-care practices are
tested.
Study Significance
While the concept of patient perception of readiness for hospital discharge may be
informally assessed within clinical practice, it is rarely measured in research studies.
Clinically relevant analyses have been published in peer-reviewed journals (Bobay,
Jerofke, Weiss, & Yakusheva, 2010; Weiss & Piacentine, 2010; Weiss & Piacentine,
2006; Weiss et al., 2007; Weiss et al., 2008; Weiss & Lokken, 2009; Weiss, Yakusheva,
& Bobay, 2011). Weiss and colleagues have tested the tool (i.e., original 21-item and 8item short forms) in several populations, such as, adult medical-surgical patients, postpartum mothers, parents of pediatric patients, and elderly patients. To date, readiness for
hospital discharge has not been tested on a disease specific patient population (e.g.,
chronic HF). Concepts measured by the RHDS/SF tool found in the literature are
sensitive indicators of readmission risk in chronic HF patients. A synthesis of the
literature detailing RHDS/SF measured concepts associated with readmission risk in
chronic HF is found in Chapter 2. There is no published evidence on the association of
perception of RHD in chronic HF and 30-day readmission.
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The RHDS/SF4 tool used in the IHO study is a 4-item short form of the original
21-item scale. These 4-items explained 85% of the variance in the original 21-item tool
(M. Weiss, personal communication, June 3, 2012). The 4-items used for the RHDS/SF
encompassed most of the discriminatory power of the 21-item scale. Items with the
highest item to subscale scores were selected for the short form version (M. Weiss,
personal communication, April 7th, 2013). Nonetheless, the RHDS/SF4 has not been
validated in the chronic HF population. Therefore, it is of clinical significance to test and
describe the psychometric properties of the RHDS/SF4 using the IHO patient sample.
The validity and reliability of the RHDS/SF4 as a measure of perceived RHD in the HF
population would be a relevant contribution to this area of research.
Identification of biopsychosocial characteristics that predict chronic HF patients’
RHD is a relevant area of research in this population. Predictors, mediators, or
moderators of RHD are important to understand its influence on HF 30-day hospital
readmission. Care transitions have been identified as an area of vulnerability for
hospitalized patients. To design interventions that target these episodes within the
continuum of care, more evidence is needed to identify and understand risk factors
associated with chronic HF care transitions that may be sensitive to nursing interventions.
The proposed study also tests the association of RHDS/SF4 scores as a risk indicator of
30-day readmission. The proposed study will also evaluate if there are differences in the
strength of association between nurse and patient perception of readiness for discharge,
and 30-day readmission.
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Assumptions
Several assumptions underlined the formulation of research questions for this
study. These assumptions are based on previous research conducted by Weiss and
colleagues (Bobay et al., 2010; Weiss, 2010; Weiss & Piacentine, 2006; Weiss et al.,
2007; Weiss et al., 2008; Weiss & Lokken, 2009; Weiss et al., 2011).


RHDS/SF4 is an indicator of inpatient quality of patient education and the
quality of the discharge process.



There is a positive relationship between quality of patient education, quality of
the discharge process, patient HF knowledge, and readmission outcomes.

Summary of Chapter 1
Chronic HF is a prevalent condition treated within acute healthcare settings.
Efforts to improve the quality of care, outcomes, and reductions in cost for this
population are a priority to many stakeholders. Risk stratification and prognostication is a
key element of outcomes management. Population specific risk factors inform the design
of targeted interventions to optimize the outcomes of chronic HF patients. Patient
characteristics, such as perception of RHD, have been found to predict the odds of 30-day
hospital readmission in several patient populations. The perception of RHD in
hospitalized chronic HF patients may serve as a risk indicator of 30-day readmission.
Concepts measured by the RHD construct have been found to predict, moderate and/or
mediate the outcomes of chronic HF patients. These concepts closely reflect identifiable
and actionable patient characteristics that influence perception of RHD, which may be
sensitive to nursing interventions. Based on previously published research by Weiss and
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colleagues, it is known that RHD is a sensitive indicator of the quality of discharge
teaching and an indicator of the quality of the discharge process. To date, RHD has not
been tested as an indicator of 30-day hospital readmission risk in the chronic HF
population.
A secondary data analysis of a prospective cohort of chronic HF patients enrolled
in the IHO study is proposed. The proposed study aims to establish the psychometric
properties of the RHDS/SF4 as a measure of perception of RHD in the HF population.
Patient characteristics associated with RHD are tested. The relationship between RHD
and 30-day hospital readmission, as well as the relationship between RHD and SCHF
maintenance, management, and confidence scores are evaluated. Depression moderator
effects between RHD and 30-day readmission are examined. Readiness for hospital
discharge has not been tested in a chronic disease-specific population yet. Therefore, the
association between RHDS/SF4 scores and 30-day hospital readmission would add to the
growing literature on patient perception of RHD. Findings may demonstrate clinical
utility to the design and implementation of nurse sensitive discharge practices, which
optimize discharge readiness.
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CHAPTER 2
Literature Review
The following literature review describes the scientific evidence relevant to
construct of perception of RHD. A synthesis of studies on the psychometric properties of
the RHDS is discussed. The four concepts measured by the RHDS/SF are described. A
review of the literature is detailed to illustrate the associations between predictors of
health status report, knowledge, self-care, and social support, and HF outcomes. The
effects of depression on concepts measured by the RHDS/SF are specified in order to
highlight the relationship between these concepts, depression, and chronic HF outcomes,
in particular 30-day hospital readmission. Furthermore, the studies are qualified
according to the quality of the evidence presented. Quality assessments for all studies
were performed taking into account study design and specific bias assessment criteria
described in the Cochrane Handbook (Higgins & Green, 2008). The STrengthening the
Reporting of OBservational studies in Epidemiology (STROBE) statement criteria was
applied to observational study reports (Von Elm et al., 2007). Studies were rated of low,
medium, or high quality as a function of all three considerations.
Readiness for hospital discharge- overview and background.
The RHDS is an instrument developed to measure patients’ perception of their
readiness for hospital discharge. The multidimensional RHD construct is defined as a
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judgment or perception regarding the patients’ immediate state and perceived abilities
that relate to managing care needs in the home environment (Weiss & Piacentine, 2006).
The development of the RHDS is an extension from previous empirical work on the
Perceived Readiness for Discharge After Birth Scale (PRDBS) developed by Weiss
(Weiss, Ryan, Lokken, & Nelson, 2004). The PRDBS was a modification from a scale
developed by Green (1991) for use with adult surgical patients (Green, 1991). Green’s
scale was developed based on dimensions of RHD identified by Schaefer and colleagues
in their work with elderly post-surgical patients (Schaefer, Anderson, & Simms, 1990).
Weiss and colleagues (2006) identified four attributes of readiness for discharge
based on an extensive literature review and previous instrument development work by
Weiss (2004) and Green (1991). Personal status, Knowledge, Coping Ability, and
Expected Support are concepts measured by the RHDS. Personal status is defined as the
physical-emotional state of the patient immediately prior to discharge. Knowledge is the
perceived adequacy of information needed to respond to common concerns and problems
in the post-hospitalization period. Coping ability is defined as the perceived ability of the
patient to self-manage personal and health care needs after discharge. Expected support
refers to emotional and instrumental assistance expected to be available following
hospital discharge (Weiss & Piacentine, 2006).
Reliability and validity of the RHDS
Readiness for discharge has been assessed from the perspective of the healthcare
provider (i.e. nurse), patient, and caregiver (i.e. parents of hospitalized children) (Weiss
& Piacentine, 2006). The RHDS measure has been validated in several patient
populations, such asadult medical-surgical patients, post-partum mother, parents of

26

hospitalized pediatric patients, and elderly medical-surgical patients (Bobay et al., 2010;
Weiss et al., 2004; Weiss et al., 2007; Weiss et al., 2008; Weiss & Lokken, 2009). The
original 21-item scale has a Cronbach’s alpha of 0.83-0.93 in these patient populations.
Cronbach’s alpha for all measured subscales was ≥0.85. Construct validity for the scale
was demonstrated using contrasted group comparisons. Predictive validity was
established by significant associations between higher RHDS scores and less coping
difficulties after hospital discharge and less utilization of post-discharge support and
services (Weiss & Piacentine, 2006).
Literature synthesis on RHDS
Greater than 75% of patients in all studies measuring the RHDS score reported
moderate to high levels of RHD scores (i.e. score ≥ 7 ) (Bobay et al., 2010; Weiss et al., ;
Weiss et al., 2004; Weiss et al., 2007; Weiss et al., 2008; Weiss & Lokken, 2009). In
general, patients reported feeling ready for hospital discharges within four hours of actual
discharge. Quality of discharge teaching, care coordination, and not living alone has been
reported to predict higher RHDS scores (Weiss & Piacentine, 2006; Weiss et al., 2007).
Readiness for discharge is measured as a predictor of post-discharge outcomes in these
studies. RHDS score is associated with post-discharge utilization outcomes, including
readmission in the adult medical-surgical patient population. Outcomes of low RHDS
scores are not consistently associated with unplanned readmission in all cohorts
examined. Nonetheless, higher RHDS scores are consistently associated with lower levels
of coping difficulties after discharge (Weiss et al., 2007). Predictors of post-discharge
services utilization, including unplanned readmission, varied and included patient
characteristics, type of procedures, diagnoses, insurance coverage, post-discharge coping
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difficulty, as well as their readiness for discharge scores in some cohorts. Bobay and
colleagues found that RHDS scores had a positive predictive value as age increased
(Bobay et al., 2010).
Interestingly, Weiss and colleagues identified that RN-RHDS scores had a
moderate correlation (r2=.15-32) with PT-RHDS scores (Weiss M, 2010). Nurse RHDS
scores had an inverse relationship with post-discharge service utilization, including
unplanned readmission (Weiss et al., 2007). In these predictor models, patient
characteristics were also independently and significantly associated with the likelihood of
post-discharge service utilization. Additional analyses conducted to assess how nurse
staffing influenced RHD found that higher non-overtime nurse staffing was significantly
associated with lower hospital readmissions, emergency department visits, and higher
quality of discharge teaching (Weiss et al., 2011). Since not all indicators of quality of
inpatient care were measured in these studies, conclusions on the association between
RHDS score and overall quality of inpatient care cannot be made.
Readiness for hospital discharge has not been measured in the chronic HF
population. There is evidence on the association between several psychosocial risk
factors measured by the RHDS scores and the chronic HF population. A description of
the empirical evidence on predictors associated with health status report, knowledge, selfcare, and social support is included. In addition, the associations between these concepts
and HF outcomes are detailed in the following pages. The impact of depression on
concepts measured by the RHDS and HF outcomes is also described.
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Concepts measured by RHDS
Personal/Health Status
Personal status is defined as the physical-emotional state of the patient
immediately prior to discharge (Weiss & Piacentine, 2006). In the HF population, the
concept of personal status has been studied as the concept health status. Suwanno and
colleagues (2009) defined health status in the HF population as an all-encompasing
concept relating to the physio-psychosocio-emotional dimensions, functional status, and
health-related quality of life in patients with HF (Suwanno, Petpichetchian, Riegel, &
Issaramalai, 2009). Health status has been measured using different tools in the HF
population. One of the most commonly used is the Kansas City Cardiomyopathy
Questionnaire (KCCQ) (Green, Porter, Bresnahan, & Spertus, 2000).
Predictors of health status
Predictors of health status in HF patients were described in one study. This
prediction model identified characteristics associated with direct and indirect effects on
health status. Increasing age was found to have direct negative effects on health status,
and indirect negative effects through self-management ability, severity of illness, and comorbid diseases. Severity of illness and co-morbidities had a direct negative effect on
health status. Self-management abilities and education were reported to have direct
positive effects on health status report. In contrast, gender, low income level, and
increasing severity of illness were found to have indirect negative effects on health status
mediated by severity of illness and self-management abilities. Duration of illness had an
indirect positive effect on health status report mediated through self-management abilities
(Suwanno et al., 2009).
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The study is a cross-sectional design, which implies a large risk of bias. In
addition, only one study was found to describe predictors of health status in HF patients.
A generalization of study findings is limited as the study was conducted in Thai patients
with HF.
Health status and outcomes
The impact of health status report on HF outcomes has been described in the
literature (Chan et al., 2009; Heidenreich et al., 2006; Kosiborod, Soto, Jones, Krumholz,
Weintraub, Deedwania, & Spertus, 2007; Soto, Jones, Weintraub, Krumholz, & Spertus,
2004; Subramanian, Hopp, Mitchinson, & Lowery, 2008). Table 2.1 summarizes five
studies identified to correlate patient reported health status and HF outcomes.
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Table 2.1: Evidence Summary on Health Status Report and HF Outcomes
Author

Design

Sample

Soto, Jones,
Weintraub,
Krumholz,
& Spertus,
2004

Nested
cohort

N=1516 patients with
HF participating in the
Eplerenone Post–Acute
Myocardial Infarction
Heart Failure Efficacy
and Survival Study
(EPHESUS) Quality of
Life sub study.

Variables &
Measures
Predictor:
-Health Status
Outcome:
Event free survival
All cause mortality
*Follow up 16
months
Measures:
-Kansas City
Cardiomyopathy
Questionnaire
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Results
-Patients with a KCCQscore ≥75 (ie, the low-risk
group) had a 84% 1-year
event-free survival
compared with 59% for the
high-risk group having a
score ≤25 (P=0.001).
-Patients with a KCCQscore ≥75 had a 94% 1year survival compared
with 81% for those with a
score ≤25 (P=0.001).
- Patients with scores
between 25 and 50 (the
moderate to high-risk
group) had a 2-fold-higher
risk of an event (HR= 2.01;
95% CI, 1.53 to 2.64;
P=0.001), and those with a
KCCQ-score of ≤25 had a
≥3-fold-higher risk of an
event (HR= 3.26; 95% CI,
2.14 to 4.97; P=0.001).
- Patients with a score of
50 to 74 (low- to moderaterisk group) had a 27%
higher risk of an event than
those with a score of ≥75.
-In a multivariate model,
KCCQ-score remained an
independent predictor of
cardiovascular events
(HR= 1.37; 95% CI, 1.00
to 1.87 for KCCQ-score
between 25 and 50; and
HR= 2.02; 95% CI, 1.24 to
3.27 for KCCQ-score ≤25;
overall P_0.021; c statistic
for combined model, 0.70).

Table 2.1: Evidence Summary on Health Status Report and HF Outcomes (cont.)
Author

Design

Sample

Heidenreich
et al., 2006

Cohort

N=505 outpatient HF
patients

Variables &
Measures
Predictor:
Health status
Outcomes:
Survival free of HF
readmission
HF related
readmission
All cause mortality
*Follow up 1 yr
Measures:
Kansas City
Cardiomyopathy
Questionnaire
Predictor:
-Serial health status
assessments

Kosiborod et
al., 2007

Nested
cohort

N=1358 participants in
the Eplenerone
Neurohormonal Efficacy
and Survival Study
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Outcomes:
-All cause mortality
-Cardiovascular
mortality
-Readmission

Results
-One-year mortality was
four-fold greater in those
with a KCCQ score ≤25
compared with those with a
score of 75
or greater (20% vs. 5%)
(p=.01).
- Patients with a KCCQ
score ≤25 were five times
as likely to be hospitalized
for HF during the next year
(37% vs. 7%).
-In multivariate adjusted
models, KCCQ score
predicted event-free
survival (HR=2.06-2.77,
95% CI 1.13-5.82) for
those with score ≥ 75.

-In unadjusted analyses,
lower 1-month KCCQscore were linearly
associated with higher allcause mortality (HR for
each 5-point decrease in 1month KCCQ-score, 1.05;
95% CI, 1.00 to 1.11) and
higher combined
cardiovascular mortality or
hospitalization (HR for
each 5-point decrease in 1month KCCQ-score, 1.09;
95% CI, 1.06 to 1.13).

Table 2.1: Evidence Summary on Health Status Report and HF Outcomes (cont.)
Author

Design

Sample
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Variables &
Measures

Results

Measures:
Kansas City
Cardiomyopathy
Questionnaire

- 2-year all-cause mortality
among patients with 1month KCCQ scores of
≤25, 25 to 50, 50 to 75, and
75 to 100 was 28%, 17%,
20%, and 12.5%,
respectively (P=0.01).
death or hospitalization
among patients with 1month KCCQ-os scores of
- Combined 2-year
cardiovascular
≤25, 25 to 50, 50 to 75, and
75 to
100 was 49%, 32%, 33%,
and 21.5%, respectively
(P=0.001).
- After adjustment for 1month KCCQ score and
multiple other
demographic, clinical,
disease severity,
laboratory, and treatment
factors, linear relationships
between ΔKCCQ-score
and both all cause
mortality and the combined
end point of cardiovascular
Death and hospitalization
persisted (for each 5-point
decrease in Δ KCCQscore: HR, 1.09; 95% CI,
1.00 to 1.18; and HR,
1.11;95% CI, 1.05 to 1.17,
respectively).
-There were no interactions
between 1-month KCCQ
score and ΔKCCQ-score.

Table 2.1: Evidence Summary on Health Status Report and HF Outcomes (cont.)
Author

Design

Sample
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Variables &
Measures

Results

Measures:
Kansas City
Cardiomyopathy
Questionnaire

- 2-year all-cause mortality
among patients with 1month KCCQ scores of
≤25, 25 to 50, 50 to 75, and
75 to 100 was 28%, 17%,
20%, and 12.5%,
respectively (P=0.01).
death or hospitalization
among patients with 1month KCCQ-os scores of
- Combined 2-year
cardiovascular
≤25, 25 to 50, 50 to 75, and
75 to
100 was 49%, 32%, 33%,
and 21.5%, respectively
(P=0.001).
- After adjustment for 1month KCCQ score and
multiple other
demographic, clinical,
disease severity,
laboratory, and treatment
factors, linear relationships
between ΔKCCQ-score
and both all cause
mortality and the combined
end point of cardiovascular
Death and hospitalization
persisted (for each 5-point
decrease in Δ KCCQscore: HR, 1.09; 95% CI,
1.00 to 1.18; and HR,
1.11;95% CI, 1.05 to 1.17,
respectively).
-There were no interactions
between 1-month KCCQ
score and ΔKCCQ-score.

Table 2.1: Evidence Summary on Health Status Report and HF Outcomes (cont.)
Author

Design

Sample

Subramania
n, Hopp,
Mitchinson,
& Lowery,
2008

Crosssection
al

N=259 HF patients from
2 VA Medical hospitals
in 2003

Variables &
Measures
Predictor:
General Health
Status
HF related Health
Status
Self-management
education
Self-efficacy
Outcomes:
Adherence to HF
self-management
regimens
Measures:
Kansas City
Cardiomyopathy
Questionnaire

Chan et al.,
2009

Nested
cohort

N=1516 outpatient HF
patients participating in
the Quality of Life Sub
study of Eplenerone
Post-Myocardial
Infarction HF Efficacy
Study

Predictor:
Health Status
assessment
Outcomes:
Cost of resource
utilization
Measures:
Kansas City
Cardiomyopathy
Questionnaire
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Results
-Self-management
education was provided
most often for salt
restriction (87%) followed
by exercise (78%).
- In multivariable
regression analyses,
education about salt
restriction (P=.01), weight
reduction (P=.0004), selfefficacy (P=.03), and
health status (P=.003) were
significantly associated
with patient-reported
adherence to salt
restriction.
- In a similar model, selfefficacy (P=.006) and
health status (P≤.0001), but
not exercise education,
were significantly
associated with patientreported exercise
adherence.
-Of the initial 1516 patients
in the study cohort, 685
(45.2%) had good health
status (KCCQ score, 75 to
100), 510 (33.6%) had fair
health status (KCCQ score,
50 to 75), 262 (17.3%) had
poor health status (KCCQ
score, 25 to 50), and 59
(3.9%) had the worst
health status (KCCQ, 0 to
25) 1 month after
hospitalization.
- Kaplan-Meier survival
curves showed that an
inverse graded relationship
existed between the KCCQ

Table 2.1: Evidence Summary on Health Status Report and HF Outcomes (cont.)
Author

Design

Sample

Variables &
Measures

Results
score and
mortality from all causes
(P=0.001).
- After adjustment for
country, enrollment site,
and all clinical covariates
except NYHA class, an
inverse graded relationship
was found between KCCQ
scores and 1-year
costs (P=0.0001).
- Patients with fair health
status (KCCQ, 50 to 74)
incurred incremental
1-year costs of $1520 (cost
ratio, 1.23; 95% CI, 1.05 to
1.43).
- Patients with poor
(KCCQ, 25 to 49) and the
worst (KCCQ ≤25) health
status incurred incremental
1-year costs of $4265 (cost
ratio, 1.63; 95% CI, 1.34 to
1.99) and $8999 (cost ratio,
2.34; 95% CI, 1.62 to
3.38), respectively.
-When the KCCQ was
examined as a continuous
variable, in the full model
adjusted for all covariates
and
NYHA class, each 5-pointlower baseline 1-month
KCCQ score was
associated with a 4.0%
increase in 1-year costs
(95% CI, 2.2% to 5.9%;
P=0.0001).

Outcomes evaluated in these studies included all-cause mortality, cardiovascular related
mortality, HF related readmission, event free survival, adherence to HF self-care
regimen, and resource utilization cost. In summary, 4 studies found significant
associations between health status and all cause mortality (Chan et al., 2009; Heidenreich
et al., 2006; Kosiborod, Soto, Jones, Krumholz, Weintraub, Deedwania, & Spertus, 2007;
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Soto et al., 2004). A total of 2 studies found significant associations between health status
and all-cause readmission, cardiovascular related readmission, or HF specific
readmission (Heidenreich et al., 2006; Kosiborod, Soto, Jones, Krumholz, Weintraub,
Deedwania, & Spertus, 2007). Two studies described patients with higher health status
reports to predict event free survival (Heidenreich et al., 2006; Soto et al., 2004). Events
were defined as mortality or hospitalization. One study found that poor health status
report is associated with a significant 4% increase in annual cost (Chan et al., 2009).
Another study reported an association between good health status and increased
adherence to salt and exercise recommendations for patients with HF (Subramanian et al.,
2008).
The quality rating of studies on health status and HF outcomes is mixed. Table 2.2
summarizes the quality grade given to these articles.
Table 2.2: Quality Grading of Health Status and HF Outcomes Studies
Authors
Soto et al., 2004

Selection
Bias
-

Performance
Bias
-

Attrition
Bias
+

Detection
Bias
-

Reporting
Bias
-

Quality
Grade
High

Heidenreich et al., 2006

+

+

+

-

-

Low

Kosiborod et al., 2007

-

-

+

+

-

Medium

Subramanian et al., 2008

+

+

-

-

-

Low

Chan et al., 2009

-

-

+

-

-

High

There were a total of 4 prospective cohort and 1 cross-sectional design studies. Two of
the nested cohort studies were deemed of high quality, another cohort study was rated of
medium quality, and an additional cohort and a cross-sectional study were deemed of low
quality. However, health status was consistently found in association with mortality and
readmission rates.
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Knowledge
Knowledge, the second concept measured by the RHDS, is the perceived
adequacy of information needed to respond to common concerns and problems in the
post-hospitalization period (Weiss & Piacentine, 2006). Evidence on the influence of HF
knowledge on outcomes is limited. Most of information available on HF knowledge is
based on symptom recognition knowledge, HF management knowledge, and HF
medication knowledge (Agrd, Hermern, & Herlitz, 2004; Artinian, Magnan, Christian et
al., 2002; Martnez-Sells et al., 2004; Rogers, Addington Hall, McCoy, Edmonds, Abery,
Coats, & Gibbs, 2002). The overall quality of these studies is low due to the descriptive
nature of their methodology.
Heart Failure knowledge
The specific prevalence of low HF knowledge prior to hospital discharge has been
identified (Artinian, Magnan, Christian et al., 2002). Identified knowledge deficits
include: HF definition, HF self-care actions that prevent readmission, HF medications,
and weight monitoring (Artinian, Magnan, Sloan, & Lange, 2002). Despite receiving HF
related literature from their healthcare providers, up to 40% of HF patients report
inadequate HF knowledge (Ni et al., 1999). A qualitative study of HF patients noted that
despite reporting satisfaction with the information received, their sample of patients had
limited knowledge of HF definition, HF related symptoms, underlying pathology or
etiology (Agrd et al., 2004). Inadequate HF medication knowledge level, poly-pharmacy,
and frequent use of over-the-counter or homeopathic remedies among HF patients with
systolic dysfunction were also identified as knowledge limitations (Martnez-Sells et al.,
2004). Limitations in the understanding of the HF medications prescribed to address HF
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symptoms were also found. Patients had difficulty differentiating between commonly
experienced HF symptoms (e.g., fatigue, depression, and anxiety) and HF medication
side effects, which led patients to delay seeking treatment (Rogers, Addington Hall,
McCoy, Edmonds, Abery, Coats, & Gibbs, 2002).
Health literacy
Health literacy has been defined as the degree to which individuals have the
capacity to obtain, process, and understand basic health information and services needed
to make appropriate health decisions (Evangelista et al., 2010). Despite the fact that
knowledge and health literacy are two different constructs, level of health literacy has
been shown to correlate with HF knowledge level and patient outcomes (Dennison et al.,
2011; Dewalt et al., 2004; Macabasco O'Connell et al., 2011). Studies have found that
low levels of health literacy correlated with low levels of HF knowledge (Dennison et al.,
2011). Low health literacy is specifically associated with low HF and dietary salt
knowledge (Kollipara et al., 2008; Macabasco O'Connell et al., 2011).
Level of health literacy has been assessed in HF patients. These studies suggest a
pattern of low health literacy among chronic HF patients (Chen et al., 2011; Dennison et
al., 2011; Dewalt et al., 2004; DeWalt, 2006; Evangelista et al., 2010; Kollipara et al.,
2008; Kommuri et al., 2012; Laramee, 2007; Morrow et al., 2006; Murray et al., 2009).
Up to 77% of diabetic patients with HF have limited health literacy skills in comparison
to diabetic patients without concurrent HF (Laramee, 2007). After adjusting for
demographic, marital status, and insurance type, those patients with HF were still found
to have significantly lower levels of health literacy (Laramee, 2007). The level of health
literacy appeared to be related to the education level in this cohort (Laramee, 2007). A
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variety of studies reported 17% to 61% of research participants had inadequate health
literacy (Chen et al., 2011; Dennison et al., 2011; Dewalt et al., 2004; Kollipara et al.,
2008; Murray et al., 2009; Peterson et al., 2011). Determinants of low health literacy
reported by Morrow and colleagues included: being older, male, African American, being
less educated, having more co-morbidities, scoring lower on cognitive abilities and
speech discrimination scales (Morrow et al., 2006). After adjusting for demographic
characteristics, education and level of cognitive functioning predicted the level of health
literacy in this cohort of HF patients (Morrow et al., 2006).
Health knowledge, literacy and outcomes
Patient knowledge of HF and health literacy has been studied as predictors of
mortality, self-care behaviors, and hospital readmissions. Table 2.3 summarizes studies in
which HF knowledge or health literacy was evaluated as predictors of patient outcomes.
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Table 2.3: Evidence Summary on Heart Failure Knowledge and Health Literacy as
Predictors of HF Outcomes
Author

Design

Sample

Variables &
Measures

Results

Artinian et
al., 2002

Crosssectional;
Descriptive,
correlational

N=110
participants
with a
primary or
secondary
diagnosis of
HF with
systolic
dysfunction
(EF ≤ 40%)

-Basic Conditioning
Factors (age, gender,
marital status, health
state, level of
education, household
income, and living
arrangements).
-Revised HF SelfCare Behavior Scale
-HF Knowledge Test

-Top self-care behaviors
described included
taking medications,
keeping doctor
appointments, believing
that an individual can
live a happy life, even
after a HF diagnosis.
-Infrequently performed
self-care behaviors
included symptom
monitoring, and
symptom management.
-Younger patients were
less likely to contact
their doctors when
anxious about worsening
HF symptoms or
nauseous.
-Older patients were
more consistent in
keeping doctor
appointments and take
their prescribed
medications, taking
medications as
prescribed, refilling
prescriptions on time,
getting influenza shot
annually.
-Individuals living with
someone else had higher
self-care behavior
scores.
-Unmarried individuals
had higher self-care
behavior scores.
-Average HF Knowledge
Score was low in this
sample.
-There was a significant
association between HF
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Table 2.3: Evidence Summary on Heart Failure Knowledge and Health Literacy as
Predictors of HF Outcomes (cont.)
Author

Design

Sample

Variables &
Measures

Results

Dewalt,
Berkman,
Sheridan,
Lohr, &
Pignone,
2004

Randomized
controlled
trial

N=123
patients (59
intervention/
64 control)
with HF and
on
Furosemide.

Intervention: HF
self-management
program for patients
with low literacy
skills versus usual
care.

knowledge and selfcare behavior scores.
-The control group had
more patients with
systolic dysfunction on
beta blocker
medications.
-Adjusted Incidence
Rate Ratio (IRR) for
all-cause readmission
and mortality in the
intervention group 0.53
(95% CI 0.33, 0.89).
-Adjusted IRR for
cardiac readmission
0.85 (95% CI 0.44,
1.7).
-There were no
difference in HF
related QOL between
groups.
- HF knowledge, selfefficacy, and self-care
behaviors improved in
the intervention group.
-24% of participants in
both groups had
inadequate health
literacy scores.
-Among participants
with high and low
literacy, no significant
difference in QOL
scores noted.
-The intervention had a
greater effect on allcause readmission and
mortality among low
literacy participants
(adjusted IRR= 0.39,
95% CI 0.16, 0.91).
-41% participants had
low dietary sodium
knowledge according
to the Parkland Dietary

Outcomes:
-Mortality at 12
months
-All cause
readmission at 12
months
-HF related quality
of life (QOL)
Measures:
-Minnesota Living
with HF
questionnaire
-Short Test of
Functional Health
Literacy in Adults
-A self-efficacy
scale
-HF Knowledge
Scale

Kollipara
et al., 2008

Crosssectional;
Descriptive,
correlational

N=97 patients
with
presumed HF
≤ 48hrs prior
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Predictor variables:
-Deficiencies in
dietary sodium
knowledge

Table 2.3: Evidence Summary on Heart Failure Knowledge and Health Literacy as
Predictors of HF Outcomes (cont.)
Author

Murray et
al., 2009

Design

Nested cohort
within an
RCT

Sample

Variables &
Measures

to discharge.

-Health Literacy
-Socioeconomic
status
-Education status
-Self-reported
substance abuse
-Smoking
-History of
psychiatric disorders

Results

Sodium Knowledge
Test.
- Low dietary sodium
predicts 90-day
readmissions in
multivariate models
(OR 3.9-6, 95% CI 1.2,
23).
-29% had low health
literacy scores
Outcome Variable:
-There is a significant
-90 day
association between
Readmission
low dietary sodium
knowledge and health
Measures:
literacy (p=0.01).
-Parkland Dietary
-Other psychosocial
Sodium Knowledge and demographic
Test
variables were not
-Test of Functional
significantly correlated
Health Literacy in
with dietary sodium
Adults
knowledge.
Predictor Variables: -Participants with HF
-demographic
related readmission
factors
were more likely to be
-socioeconomic
female, low education
status
level, African
-perceived income
American, single, live
adequacy
alone, have poorer
-health insurance
functional status,
-cardiac
Medicaid insured,
performance
lower EF, higher BNP
-functional status
levels, have concurrent
-Laboratory values
diabetes, depression
-Co-morbidities
and atrial fibrillation,
-Cognitive
lower medication
performance
adherence, receive
-Health related
digoxin or loop
quality of life
diuretic treatment.
-Treatment
-Participants took only
adherence
2/3 of prescribed
-Health literacy
medications.
-Readmitted patients
Outcomes:
had significantly lower
-All cause
treatment adherence.
readmission
-Treatment and

N=192
patients
enrolled in a
RCT at a
universityaffiliated
ambulatory
care practice.
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Table 2.3: Evidence Summary on Heart Failure Knowledge and Health Literacy as
Predictors of HF Outcomes (cont.)
Author

Design

Sample

Variables &
Measures

Results

-All cause
emergency room
visits
-HF related
readmission
-HF related
emergency room
visits

medication refill
adherence was lower
for participants who
experienced more HF
related readmission,
than participants who
experienced all-cause
readmissions.
-Factors associated
with heart failure–
specific
emergency department
visits were prescription
label reading score,
perceived income
adequacy, NYHA
class, Medicaid
insurance, serum
potassium level, and
the functional status
score from the KCCQ.
-The incidence rate
ratio for heart failure–
specific emergency
visits
was 64% lower among
those who could
accurately read and
interpret prescription
labels relative
to those who had an
error in label
interpretation (IRR=
0.36; 95% CI 0.19–
0.69).
-Factors associated
with heart failure–
specific hospitalization
included depression,
perceived income
adequacy, NYHA
class, health literacy as
measured using the
STOFHLA, and
cognitive speed of

Measures:
-NYHA class
-Kansas City
Cardiomyopathy
Scale (functional
status).
-Test of Functional
Health Literacy in
Adults (health
literacy)
-Medication Event
Monitoring Systems
(treatment
adherence)
-Chronic HF
Questionnaire
-Geriatric
Depression Rating
Scale
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Table 2.3: Evidence Summary on Heart Failure Knowledge and Health Literacy as
Predictors of HF Outcomes (cont.)
Author

Design

Sample

Variables &
Measures

Results

processing.
-Participants with
adequate health
literacy had 64% fewer
hospital admissions for
heart failure
(IRR=0.34; 95% CI,
0.15–0.76).
-For heart failure–
specific utilization, the
relationship between
healthcare
utilization and refill
adherence was variable
for emergency
department visits, but
the annual rate of
hospitalization for
heart failure was
threefold higher in
those with a refill
adherence of <40%
than in those with
adequate supplies of
their medications, i.e.,
≥80% (P =0.002).
-For heart failure–
specific utilization of
emergency or hospital
services, participants
who accurately
interpreted the entire
prescription label
(scored all correct
responses) had 6-fold
fewer emergency visits
(P < 0.001) and 11fold fewer
hospitalizations for
heart failure than those
who were unable to
interpret a prescription
label (P < 0.001).
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Table 2.3: Evidence Summary on Heart Failure Knowledge and Health Literacy as
Predictors of HF Outcomes (cont.)
Author

Design

Sample

Variables &
Measures

Chen,
Yehle,
Plake,
Murawski,
& Mason,
2011

Crosssectional;
Descriptive,
correlational

N=49 HF
patients.

Predictor variable:
Health Literacy

Dennison
et al., 2011

Crosssectional;
Descriptive,
comparative

N= 95
hospitalized
patients with a
primary
diagnosis of
HF.
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Results

-28% participants had
marginal or inadequate
health literacy.
Outcome Variable:
-Higher education
-Self-care
status significantly
maintenance
associated with higher
-Self-care
health literacy scores.
management
-Participants who
-Self-care
reported exercising had
confidence
higher health literacy
scores.
Measures:
-Health literacy had a
- Short form Test of positive correlation
Functional Health
with self-care
Literacy in Adults
maintenance (p=.006).
-Self-Care of Heart
-Health literacy had a
Failure Index
negative correlation
with self-care
management (p=.001).
-No significant
association between
health literacy and selfcare confidence was
found.
Predictor Variables: -61% of participants
-demographic
had marginal or
characteristics
inadequate health
-health literacy
literacy.
-HF self-care
-Bivariate analysis
behaviors
showed that
-HF knowledge
level of health literacy
was significantly
Outcome Variables: correlated with age (r =
-30- day HF
j0.352, P G .001),
readmission
education level (r =
0.245, P = .017), and
Measures:
HF knowledge (r =
- Short form Test of 0.465, P G .001).
Functional Health
-Participants with at
Literacy in Adults
least high school
-Self-Care of Heart
education had higher
Failure Index
health literacy (Χ2=
-Dutch HF
8.99,P = .011).
Knowledge Scale
-HF Knowledge was
significantly higher in

Table 2.3: Evidence Summary on Heart Failure Knowledge and Health Literacy as
Predictors of HF Outcomes (cont.)
Author

Design

Sample

Variables &
Measures

Results

patients with adequate
health literacy
(p≤.005).
-Self-care confidence
was highest in those
with adequate health
literacy (p=.005).
-Participants with
marginal health
literacy also had the
highest 30-day
readmission rate,
although this trend was
not statistically
significant (P = .116).
Macabasco CrossO'Connell sectional
et al., 2011

N=605
patients with
primary
diagnosis of
HF.

Predictor Variables:
-demographic and
socioeconomic
factors.
-Health Literacy
Outcome Variables:
-HF quality of life
-HF Knowledge
-Self-care behaviors
-Self-Efficacy
Measures:
- Short form Test of
Functional Health
Literacy in Adults
-Improving Chronic
Illness Care
Evaluation (ICICE)
Heart Failure
Symptom Scale
(HFSS)
-Improving Chronic
Illness Care
Evaluation (ICICE)
telephone survey.
-Self-efficacy scale
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-Compared to those
with adequate literacy,
those with low literacy
tended to be: older,
ethnic minorities, male,
speak Spanish, less
likely to have
completed high school,
and have annual
household incomes
under $15,000.
-Patients with adequate
literacy had higher
general HF knowledge
(mean score 6.2 vs.
5.5, adjusted ifference
0.63 [CI 0.97, 0.29]).
-Salt knowledge scores
were higher for those
with adequate literacy
(8.2 vs. 7.5, adjusted
difference 0.54 [CI
0.85, 0.23]).
-Participants with
adequate literacy had
higher overall selfefficacy (5.0 vs. 4.1,
adjusted difference
0.99 [CI 1.55, 0.43]).

Table 2.3: Evidence Summary on Heart Failure Knowledge and Health Literacy as
Predictors of HF Outcomes (cont.)
Author

Peterson et
al., 2011

Design

Retrospective
cohort

Sample

Variables &
Measures

Results

-Participants with
adequate literacy
reported higher
behavior scores than
those with low literacy
(mean score 5.3 vs.
4.2, adjusted difference
0.59 [CI 0.96, 0.22]).
-Low literacy was
associated with poorer
HF- specific
(standardized
coefficient -0.25, p =
0.003) and salt
knowledge (−0.22, p =
0.003), lower selfefficacy (−0.143, p =
0.003) and worse
HFQOL (−0.16, p =
0.003), although it did
not have a direct effect
on self-care (−0.08, p =
0.09).
-The effect of low
literacy on self care is
completely mediated
by general knowledge,
salt knowledge, and
self-efficacy.
N=1494
Predictor Variables: -The Cronbach for the
outpatients
-Health literacy
summed health literacy
with primary
-socio-demographic questions score was
or secondary
covariates
0.75.
diagnosis of
-17.5%) had low health
HF subscribed Outcome variables: literacy.
to Keiser
-all-cause mortality -The unadjusted rate of
Permanente
-all-cause
mortality was
Colorado
hospitalization
higher among those
integrated
Measures:
with low health
Managed Care -Health literacy was literacy (unadjusted
Organization. assessed using 3
HR=
brief screening
2.96 [95% CI, 2.05questions with
4.25]).
established validity
-The unadjusted rate of
for identifying
hospitalization was
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Table 2.3: Evidence Summary on Heart Failure Knowledge and Health Literacy as
Predictors of HF Outcomes (cont.)
Author

Kommuri,
Johnson,
&
Koelling,
2012

Design

Randomized
controlled
trial

Sample

N=227
patients with
diagnosis of
HF and
systolic
dysfunction
(EF ≤40%).

Variables &
Measures

Results

patients with limited
and marginal health
literacy skills13-16:
(1) How often do
you have someone
help you read
hospital materials?
(2) How often do
you have problems
learning about your
medical condition
because of difficulty
reading hospital
materials? And (3)
How confident are
you filling out forms
by yourself?

higher among those
with low health
literacy (unadjusted
HR= 1.45 [95% CI,
1.13-1.86]).
-After adjusting for
covariates, low health
literacy remained
independently
associated with an
increased risk of
mortality (17.6% vs
6.3%; HR, 1.97 [95%
CI, 1.3-2.97];P=.001).
-In adjusted models,
low health literacy was
not significantly
associated with allcause hospitalization
(30.5% vs 23.2%; HR,
1.05 [95% CI, 0.81.37]; P=.73).
-Patients in the
education group
demonstrated a
significant
improvement in their
disease management
knowledge (<0.001),
as well as in the total
score (<0.001) during
follow up.
-Neither the control
group nor the
education group
demonstrated
improvements in their
dietary sodium
knowledge during the
study.
-Patients randomized
to education had
significantly higher
total HFKQ score
increases at 3 months

Intervention:
-Face to face 1-on-1
HF education at the
time of discharge.

Outcome Variables:
-clinical events
(death of rehospitalization at 6
months postdischarge.
-HF Knowledge
-Self-care practices
Measures:
-HF Knowledge
Questionnaire
(HFKQ)
-Self-care practices
Questionnaire
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Table 2.3: Evidence Summary on Heart Failure Knowledge and Health Literacy as
Predictors of HF Outcomes (cont.)
Author

Design

Sample

Variables &
Measures

Results

compared to patients
receiving standard
discharge information
(1, 0 to 4 vs 0, 2 to 2, p
= 0.007).
-Multivariate linear
regression showed that
patient group
assignment to nurse
education (β=0.871,
OR 2.39, 95% CI
1.33–4.31, p = 0.004)
and duration of heart
failure less than 3
months (β= 1.045, OR
2.84, 95% CI 1.41–
5.73, p = 0.003) were
found to be
independent predictors
of improved heart
failure knowledge
scores.
-The total HFKQ score
at 3 months was
inversely associated
with clinical events,
where β= 0.110, OR
0.896 (95% CI 0.827–
0.970), p = 0.007.
-Patients experiencing
a clinical event were
found to have a
significantly lower
total HFKQ scores (10,
7 to 12 vs 11, 8 to 13, p
= 0.002) and disease
management (Murray
et al., 2009)(Murray et
al., 2009)knowledge
scores (4, 3 to 5.5 vs 5,
3 to 7, p = 0.001) at the
3 month follow-up
examination.
-Patients reporting
adherence to
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Table 2.3: Evidence Summary on Heart Failure Knowledge and Health Literacy as
Predictors of HF Outcomes (cont.)
Author

Design

Sample

Variables &
Measures

Results

recommendations for
daily weight
monitoring, following
a specific dietary
sodium restriction and
fluid restriction, and
reporting a plan for
what to do if their
symptoms worsened
demonstrated
significantly higher
scores on HFKQ
testing.

A total of nine studies were identified to specifically measure health literacy or HF
knowledge as predictors of mortality, readmissions, or self-care behaviors (Artinian,
Magnan, Christian et al., 2002; Chen et al., 2011; Dennison et al., 2011; Kollipara et al.,
2008; Kommuri et al., 2012; Macabasco O'Connell et al., 2011; Murray et al., 2009;
Peterson et al., 2011). Several commonalities were identified in these studies. Significant
associations between low health literacy and low HF knowledge were demonstrated
(Dennison et al., 2011; Kollipara et al., 2008; Macabasco O'Connell et al., 2011). HF
knowledge or health literacy was significantly associated or predicted self-care behaviors
in three studies (Artinian, Magnan, Sloan et al., 2002; Chen et al., 2011; Dennison et al.,
2011; Macabasco O'Connell et al., 2011). HF knowledge or health literacy were found to
be significant predictors of mortality in three additional studies (Dewalt et al., 2004;
Kommuri et al., 2012; Peterson et al., 2011). HF knowledge or health literacy was found
to be significant predictors of all-cause or HF related readmission as well (Dewalt et al.,
2004; Kollipara et al., 2008; Kommuri et al., 2012; Murray et al., 2009).
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Most studies evaluated were of low quality (5 studies) due to selection and
performance bias, which the authors did not control for (Table 2.4).
Table 2.4: Quality grading of studies on HF knowledge, health literacy, and patient
outcomes
Authors
Selection Performance Attrition Detection Reporting
Quality
Bias
Bias
Bias
Bias
Bias
Assessment
Artinian et +
+
+
Low
al., 2002
DeWalt,
2006

-

-

+

-

-

High

Kollipara et +
al., 2008

+

+

-

-

Low

Murray et
al., 2009
Chen et al.,
2011
Dennison et
al., 2011
Macabasco
O'Connell
et al., 2011

-

-

-

-

-

High

+

+

-

-

-

Low

+

+

-

-

-

Low

+

-

-

-

-

Low

Peterson et
al., 2011

+

+

+

-

-

Low

Kommuri
et al., 2012

-

-

+

-

-

High

Three studies had a randomized control trial (RCT) design or were nested cross-sectional
studies within a RCT design. One of the studies had a cohort design, while an additional
5 studies were cross-sectional. Three of the RCT designs were of high quality and found
significant associations between HF knowledge, mortality, and hospital readmissions
(Dewalt et al., 2004; Kommuri et al., 2012; Murray et al., 2009). One RCT and one crosssectional study found significant relationships between HF knowledge and quality of life,
52

self-care behaviors, and self-efficacy (Kommuri et al., 2012; Macabasco O'Connell et al.,
2011). Most poor quality studies found associations between HF knowledge or health
literacy and reductions in readmission rates (Chen et al., 2011; Dennison et al., 2011;
Kollipara et al., 2008; Peterson et al., 2011). In conclusion, HF knowledge and health
literacy were strongly correlated in multiple studies. Good quality studies supported the
notion that HF knowledge is significantly associated with readmission, quality of life, self
care behaviors and self care efficacy.
Coping abilities
The third concept in the RHDS, coping ability, relates to the perceived ability of
the patient to self-manage personal and health care needs after discharge (Weiss &
Piacentine, 2006). Coping ability is operationally defined as self-care ability in patients
with chronic HF. The American Heart Association (AHA) defined self-care as the
naturalistic decision-making process that patients use in the choice of behaviors that
maintain physiological stability (symptom monitoring and treatment adherence), and the
response to symptoms when they occur. Naturalistic decision-making refers to the way
individuals make decisions in real-world settings. Naturalistic decision making is process
rather than outcome focused. Contextual influences and information available at the time
determines the decision making. In their state of the science review on promoting self
care in persons with HF, the AHA identified behaviors associated with self care practices,
which include: medication adherence, symptom monitoring, dietary adherence, fluid and
alcohol restriction, weight loss in the setting of BMI ≥ 40 kg/m2, exercise routine,
smoking cessation, use of non-prescription medications, and engagement in preventive
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behaviors (e.g. hand washing and influenza vaccination) (Riegel, Lee, Dickson, &
Carlson, 2009).
Predictors of self-care
Several factors have been identified as predictors of self-care behaviors. Table 2.5
summarizes the design, sample, predictor variables, outcome measures, and results for
these studies.
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Increasing age, male gender, less co-morbidities, and mastery of self-care behaviors at
baseline predicted self-care maintenance activities (Chriss et al., 2004). In addition, less
daytime sleepiness, less likelihood of sleep breathing disorders, normal body weight,
ability to describe symptoms, ability to articulate understanding of HF treatments and
medication regimen, higher family functioning, and engaged social support correlated
with individuals who were good or experts in HF self-care (Riegel et al., 2007). Greater
perceived self-care confidence and control over HF symptoms, increasing age, and
knowledge of HF management is associated with more self-care behaviors (Heo et al.,
2008). Perceived control over HF symptoms and knowledge of HF management played a
more predictive role in males, while higher HF self-care confidence and poor functioning
abilities played a more predictive role in women (Heo et al., 2008).
All studies describing predictors of self-care were cross-sectional and of low
quality. Table 2.6 summarizes the bias identified in the studies.
Table 2.6: Evidence Summary on Predictors of HF Self-Care
Authors
Selection Performance Attrition Detection Reporting
Quality
Bias
Bias
Bias
Bias
Bias
Assessment
Chriss et
+
+
+
+
Low
al., 2004
Riegel et
al., 2007

+

+

-

-

-

Low

Heo et al.,
2008

+

+

+

-

+

Low

There is heterogeneity of findings. Given the lack of consistency of findings across
studies, no conclusions could be drawn.
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Self-care and outcomes
Three systematic reviews of RCTs were evaluated (Ditewig, 2010; Jovicic et al.,
2006; McAlister et al., 2004). Summary of findings were described in Table 2.7.
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Table 2.7: Evidence Summary on Self-Care Behaviors and Heart Failure Outcomes
Author

Design

Sample

Variables & Measures

Results

McAlister,
Stewart,
Ferrua, &
McMurray,
2004

Systematic
review of
randomized
controlled
trials
(RCT)

N= 5, 039
HF
patients

Intervention groups:
-Multidisciplinary follow
up in HF clinic
- Multidisciplinary follows
up in non-clinic setting.
-Telephone or telemonitoring follows up.
-Educational programs
designed to enhance
patient self-care activities

-Multidisciplinary follow up
in HF clinic or
multidisciplinary follows up
in non-clinic setting reduced
risk of mortality (RR= 0.75,
95% CI, 0.59-0.96), HF
readmission (RR0.74, 95%
CI, 0.63-0.87), and all cause
readmission (RR 0.81, 95%
CI, 0.71-0.92) .
-Telephone or telemonitoring follows up
reduced HF hospitalizations
(RR 0.75, 95% CI, 0.570.99).
-Educational programs
designed to enhance patient
self-care activities reduced
HF readmissions (RR 0.66,
95% CI, 0.52-83), and allcause readmission (RR 0.73,
95% CI, 0.57-0.93) but had
no effect on mortality.
-No pooling possible due to
heterogeneity.
-Results for primary
outcomes were pooled and
OR calculated;
-Results for secondary
outcomes were not pooled.

29 RCTs

Outcomes:
-all cause readmission
-HF related readmission
-mortality

Jovicic et
al., 2006

Systematic
review of
RCTs

N= 857
HF
patients

Trials testing the
effectiveness of selfmanagement interventions.

6 RCTs

Primary outcomes:
-all-cause HF readmission
-HF readmission
-Mortality
Secondary Outcomes:
-compliance with treatment
-quality of life scores

Self-management
interventions typically
involved education and
limited follow up.
Self-management reduced
all cause (OR 0.59, 95% CI,
0.44-0.80) and HF related
readmissions (OR 0.44,
95% CI, 0.27-0.71). There
were no significant effects
on mortality.
Intervention arms reported
an increase in adherence to
medical advice, but no
changes were noted on
symptom status, functional
status, or quality of life
scores.
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Table 2.7: Evidence Summary on Self-Care Behaviors and Heart Failure Outcomes
(cont.)
Author

Design

Sample

Variables & Measures

Results

Ditewig,
2010

Systematic
review of
RCTs

N= 3,672
HF
patients

Trials testing effectiveness
of self-management
interventions compared to
standard of care.

Data was not statistically
pooled due to heterogeneity
of interventions, duration of
follow- up and outcomes
assessed.
-Mortality:
9 studies assessed mortality
as
an outcome. Only 1 study
found a significant
reduction in mortality in the
intervention group.

19 RCTs
Outcomes:
-mortality
-all cause readmission
-HF related readmission
-quality of life (QOL)

-All cause readmission:
8 studies assessed all cause
mortality with a mean
follow up period of 308
days post-discharge; only 2
studies found a significant
reduction in all-cause
readmission in the
intervention group.
HF related readmission:
-4 studies assessed HF
readmission as an outcome;
only 2 studies found
significant reductions in HF
related readmission in the
intervention group.
QOL:
-mean follow up time 362
days
-14 studies assessed QOL as
an outcome; 7 studies found
significant improvements in
the QOL within the
intervention group.

The results of these reviews suggested that self-care behaviors are significantly
associated with mortality in some studies and not in others. The most consistent
associations across studies revealed associations between self-care and readmission
outcomes. Significant correlations were found between self-care or self-management
behaviors and a reduction in all-cause and HF related hospital readmission. Variability of
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the follow-up timeframe for the readmission outcome is a limitation identified in the
reviews and the analyzed RCTs. . Evidence on the effects of self-care a behavior on 30day hospital readmission is limited (Riegel et al., 2009). Outcomes across studies refer to
readmission in general. There is heterogeneity of findings with regards to time frames
from discharge to readmission in most studies. Only one of the reviews included a trial
that evaluated a 30-day readmission outcome (Jovicic et al., 2006). Additional limitations
include inconsistent standardized self-care assessment in the trials analyzed by the
systematic reviews. The typical self-care promoting interventions described across the
RCTs involved patient education.
All three systematic reviews of RCTs were found to be of high quality. Table 2.8
summarizes the bias assessment for all studies.
Table 2.8: Summary quality assessment on self-care behaviors and HF outcomes
Authors
Selection Performance Attrition Detection Reporting
Quality
Bias
Bias
Bias
Bias
Bias
Assessment
(McAlister High
et al., 2004)
(Jovicic et
High
al., 2006)
(Ditewig,
High
2010)

Heterogeneity of designs, outcomes, and variables did not permit quantitative pooling of
results. In general, the relationship between self-care behaviors and readmission
outcomes is consistent across multiple studies.
Expected support
Expected support, the fourth concept measured by the RHDS, refers to the
emotional and instrumental assistance expected to be available following hospital
discharge (Weiss & Piacentine, 2006). Social support has been shown to positively
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influence self-care and self-management behaviors in chronic illness (Gallant, 2003).
Successful self-care practices are associated with improved physical and psychological
functioning and health outcomes (Gallant, 2003). In a literature review on psychological
risk factors for HF patients, two studies tested the relationship between social support and
HF outcomes (MacMahon & Lip, 2002). Lack of social support was associated with an
increased risk of fatal and non-fatal cardiovascular events in one study (MacMahon &
Lip, 2002). A systematic review on the impact of social support on outcomes, such as
mortality, readmission, health related QOL, and depression found social support to be
significantly associated with readmission among patients with HF (Luttik, Jaarsma,
Moser, Sanderman, & van Veldhuisen, 2005). The readmission timeframe extended from
60-365 days (Luttik et al., 2005). No studies were found to correlate social support with
30-day readmission. Nonetheless, social support, particularly marital status, was found to
predict mortality (Luttik et al., 2005). Social support also mediates and moderates the
impact of depression on HF patients (Luttik et al., 2005).
An aspect of social support is family functioning and its influence on HF
outcomes. A review summarizing the role of family influence on HF self-care and
outcomes concluded that marital status and quality of marital relationship influenced
medication adherence and mortality in HF patients, particularly for female HF patients
(Dunbar, Clark, Quinn, Gary, & Kaslow, 2008). Although not sustained in the long-term,
the family intervention study was found to significantly reduce dietary sodium intake in
HF patients (Dunbar et al., 2008). Another mixed methods study, in which factors
thought to promote HF self-care expertise were measured, patients with poor HF self-care
practices were found to have poorer family functioning (Riegel et al., 2007). Greater
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family engagement differentiated patients that were good in HF self-care from those who
were experts (Riegel et al., 2007).
Social support and outcomes
Five additional studies on social support and HF outcomes were evaluated and
summarized in Table 2.9.
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Table 2.9: Evidence Summary on Level of Social Support and Heart Failure Outcomes
Author

Design

Sample

Variables &
Measures

Results

Murberg
& Bru,
2001

Cohort

N=119 stable
outpatient
chronic HF
patients.

Predictor:
-Social relationships
defined as perceived
social support and
perceived social
isolation.

-Twenty deaths documented
within 24 month follow- up
period.
-Social isolation was a
significant predictor of
mortality (relative risk, 1.50,
95% CI, 1.00 to 2.19; P < .038),
controlling for depressive
symptoms, heart failure
severity, and functional status
and age.
-Perceived social support was
not significantly associated
with mortality.

Outcome:
-Risk of mortality
*Follow up for 24
months

Friedman
n et al.,
2006

Nested
cohort

N-153
patients
enrolled in
the Sudden
Cardiac
Death in HF
Trial

Measures:
-scales for this study
were constructed &
validated by
investigation team.
Predictor:
-Depression
-Anxiety
-Social
Support/isolation
-Life stress
-Perceived functional
status
-Pet ownership
Outcomes:
-All- cause mortality
*Follow up for at least
1 yr.
Measures:
-Beck Depression
Inventory
-State Trait Anxiety
Inventory
-Social Support
Questionnaire
-Social Readjustment
Rating Scale
-Minnesota Living with
HF Scale
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-Perceived impairment in
functional status was
correlated with depression
[r(138) = 0.438, P = .001] and
state anxiety [r(131) = 0.421,
P = .001] but not social
support amount [r(144) =
.039, P = .60].
- In Cox regression controlling
for treatment, depression,
anxiety, and social isolation
separately predicted
mortality; perceived HFspecific functional status did
not.
- Atrial fibrillation/flutter and
NYHA
class were significant
independent predictors of
mortality.
- Depression [n = 136, HR
2.25, CI 1.047-4.728, P = .04)
and social
isolation (n = 145, HR 0.55, CI
0.418-0.949, P = .036) were
significant independent
predictors of mortality;
anxiety (n = 149, HR 1.03, CI
0.989-1.072, P = .12) and
MLWHF (n = 135, HR 1.02, CI
0.990-1.041, P = .16) were
not.

Table 2.9: Evidence Summary on Level of Social Support and Heart Failure Outcomes
(cont.)
Author

Design

Sample

Variables &
Measures

Results

Alvarez
Rocha et
al., 2009

Nested
casecontrol

N= 56 HF
patients
participants
in a HF
program.
14= cases; 42
controls.

Predictors:
-demographic
characteristic
-co-morbidities
-Literacy
-Alcoholism
-ADLs
-Satisfaction with care
-Smoking
-Education
-Family support
-Ability to live
independently
-Functional capacity

-Living alone was associated
with greater likelihood of
dropping out from HF
programs (OR 12.5, 95% CI
1.35, 11.6; p= .03).

Outcomes:
-Drop out from a
multi-disciplinary HF
program.

Tsuchihas
hi
Makaya,
Kato,
Chishaki,
Takeshita,
& Tsutsui,
2009

Cohort

N=139 HF
patients with
prior history
of admission
for HF.

Measures:
-Hamilton Test
-Lawton Brody Scale
-CAGE scale
-Charlston
Comorbidity Index
-NYHA Class
Predictor:
-demographic and
clinical characteristics
-Perceived social
support
-Depression
-Anxiety

Outcomes:
-HF related
readmission
*1 yr follow up
Measures:
-Perceived Social
Support Scale
-State Trait Anxiety
Scale
-Beck Depression
Inventory
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-The BDI and STAI scores each
inversely correlated with the
PSSS score (r=–.423 and r=–
0.466, respectively<0.01).
- Independent determinants
of depression were male
gender(β=–0.36, P=0.01),
social ties (β=0.22, P=0.04)
and low social support (β=–
0.39, P<0.01).
- Independent determinants
of anxiety included alcohol
drinking (β=0.22, P=0.04), BNP
≥200 pg/dl (β=0.35, p<0.01),
and low social support (β=–
0.28, P=0.01).
- Compared with patients
without events, patients with
HF-related re-admission were
older and had a higher
prevalence of cerebrovascular

Table 2.9: Evidence Summary on Level of Social Support and Heart Failure Outcomes
(cont.)
Author

Chung,
Lennie,
Dekker,
Wu, &
Moser,
2011

Design

Nested
Cohort

Sample

N=220 HF
patients
enrolled in 3
different
prospective
cohort
studies.

Variables &
Measures

Predictors:
-Depression
-Perceived Social
Support
Outcomes:
-Event Free Survival
(Death or rehospitalization)
*4 yr follow up
Measures:
-Beck Depression
Inventory
-Multidimensional
Perceived Social
Support Scale
-NYHA Class
-Duke Activity Status
Index
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Results
disease and atrial fibrillation.
-Patients with higher anxiety
scores and lower perceived
social support scores
experienced more
readmissions.
- Controlling for demographic,
medical, and socioenvironmental variables in the
multivariate Cox regression
model, anxiety was the most
powerful independent
predictor of HF-related readmission, but low perceived
social support, BNP ≥ 200,
atrial fibrillation, and prior
stroke were still significantly
associated with readmission.
- Depressive symptoms
were negatively correlated
with PSS; higher depressive
symptom levels were
associated with low PSS levels
(r= -.309, P < .001).
- Patients with depressive
symptoms had shorter eventfree survival than patients
without depressive
symptoms (P= .008).
- Patients with depressive
symptoms had a 73% higher
risk of events than patients
without depressive symptoms
(HR= 1.73; 95% CI, 1.15-2.61).
- Patients with high PSS had
longer event-free survival
than patients with low PSS (P=
.046).
- Patients with depressive
symptoms and low PSS
experienced the shortest
event-free survival among all
groups (P= .04).

Outcomes analyzed included mortality, event-free survival, readmission, and drop-out
rates from a HF management program (Alvarez Rocha et al., 2009; Chung et al., 2011;
Friedmann et al., 2006; Murberg & Bru, 2001; Tsuchihashi Makaya et al., 2009). Patients
with high level of perceived social support also experienced longer event-free survival
than those with low perceived social support (Chung et al., 2011). There are contradictory
findings on the relationship between social support and readmission. Low perceived level
of social support predicted HF related readmission one study (Tsuchihashi Makaya et al.,
2009). In contrast, Murberg (2001) found that perceived social support did not predict
readmission (Murberg & Bru, 2001). Two studies concluded that social isolation
predicted mortality (Friedmann et al., 2006; Murberg & Bru, 2001). It was also found that
drop-out from multi-disciplinary HF management intervention program was predicted by
living alone status (Alvarez Rocha et al., 2009).
There is a mix of quality grades among reports documenting relationships
between social support and HF outcomes (Table 2.10).
Table 2.10: Summary of bias assessment on level of social support and HF outcomes
Authors
Selection Performance Attrition Detection Reporting
Quality
Bias
Bias
Bias
Bias
Bias
Assessment
Murberg &
Bru, 2001

+

+

+

-

-

Low

Friedmann
et al., 2006

-

-

+

-

-

High

Alvarez
Rocha et al.,
2009

+

+

Unclear

-

+

Low

Tsuchihashi
Makaya et
al., 2009

+

+

-

-

-

Medium

Chung et
al., 2011

+

+

-

-

-

Medium
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A total of 4 cohort and 1 case-control studies were found. Three studies found significant
associations between poor social support and increased mortality (Chung et al., 2011;
Friedmann et al., 2006; Murberg & Bru, 2001). Two cohort studies found a significant
relationship between poor social support and readmission (Chung et al., 2011;
Tsuchihashi Makaya et al., 2009).
Depression and Heart Failure
Diagnostic criteria
Depression is a common co-morbidity in patients with chronic HF (Delville &
McDougall, 2008; Freedland, Carney, & Rich, 2011; Johansson, Dahlstrm, & Brostrm,
2006; Johnson et al., 2012; Thomas et al., 2008). To date, it is unknown if depression is a
causal risk factor or simply a risk marker in chronic HF (Freedland et al., 2011).
Nonetheless, depression is a relevant co-morbidity to the outcomes of HF patients.
According the Diagnostic and Statistical Manual of Mental Disorders, fourth edition, the
essential diagnostic criteria for the diagnosis of depression is 2 weeks of depressed mood
and/or loss of interest in pleasurable activities (Thomas et al., 2008). The diagnosis of
depression in chronic HF patients is challenging due to overlapping symptoms in both comorbid states (Thomas et al., 2008). Some of depression symptoms are directly
associated with the underlying pathophysiologic processes of chronic HF (Thomas et al.,
2008). Studies have shown that there is an association between increasing NYHA class
(a marker of disease progression) and depression symptoms (Delville & McDougall,
2008). Depression screening is necessary in order to identify depression symptoms. Two
common formats used to identify and diagnose depressed patients include: structured
diagnostic interviews and self-report symptom inventories (Thomas et al., 2008). HF
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diagnosis is more reliable in the outpatient setting given that symptoms of HF
exacerbation present in hospital settings closely resemble depression symptoms (Thomas
et al., 2008). Nonetheless, inpatient screening may be valuable to identify those at risk for
referral purposes, followed by a diagnostic interview with a qualified practitioner once
symptoms of decompensated HF have abated.
Prevalence and risk factors
According to the National Mental Health Institute (NMHI), the 12-month
prevalence of depression in the American general population is reported to be 6.5% and a
lifetime prevalence of 16.5%. The prevalence of depression among chronic HF patients
has been reported to be 13-77.5% (Delville & McDougall, 2008; Thomas et al., 2008).
The prevalence varies according to the tool used to screen and diagnose or the timing of
assessment (Thomas et al., 2008). In comparison to diagnostic interviews (14-39%), the
use of screening instruments yield higher depression symptom incidence (21-60%)
(Delville & McDougall, 2008). Predisposing factors for depression in the chronic HF
population studied include: younger age, impaired capacity for activities of daily living,
impaired 6-minute walk test, and increasing NYHA class (Johansson et al., 2006). Other
predisposing factors include: presence and severity of sleep breathing disorders (e.g.
obstructive sleep apnea), previous history of depression, history of alcohol abuse,
negative coping attitudes, low perceived self-efficacy and health status, living alone,
perceived low social support or quality of social support (Johansson et al., 2006).
Depression and outcomes
The impact of depression on health and outcomes is reported in the literature
(Friedmann et al., 2006; Johansson et al., 2006; Johnson et al., 2012). Depression has
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been associated with an overestimated impact of HF symptoms, decreased physical and
social functioning, and diminished QOL (Johansson et al., 2006). Depression has been
identified as a strong predictor of medication non-adherence, physical inactivity,
smoking, and ineffective self-care (Freedland et al., 2011). Two studies have reported the
independent effect of depression on mortality (Freedland et al., 2011; Johansson et al.,
2006). The mortality risk among depressed chronic HF patients increases with the
severity of the disease across time (Freedland et al., 2011). Although attenuated, the
mortality risk persists despite antidepressant use (Freedland et al., 2011). Recently, the
Heart Failure Adherence and Retention Trial, a RCT on behavioral interventions, such as
patient self-management skills and education, found an independent association between
depression and repeated hospital readmissions (Johnson et al., 2012). The incident rate
ratio (IRR= 1.45; P = .006) for depressed patients was higher than for non-depressed
patients after adjusting for physician adherence to evidence-based medication use, patient
adherence to HF drug therapy, patient adherence to salt restriction, illness severity, HF
severity (6-minute walk <620 feet), and socioeconomic factors (Johnson et al., 2012).
It can be concluded that depression plays a role on HF mortality and morbidity.
Depression directly impacts or has a synergistic relationship with concepts measured by
the RHDS scale on outcomes. A brief summary on the associations between depression,
health status, self-care, and social support in the chronic HF population is discussed.
Depression and health status
The role of depression on health status was studied in 3 separate studies (Morgan
et al., 2006; Rumsfeld et al., 2003; Sullivan, Levy, Russo, & Spertus, 2004). In a
multicenter prospective cohort, depressive symptoms were found to be the strongest
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predictor of declines in health status report, as measured by the KCCQ (Rumsfeld et al.,
2003). After adjusting for demographic and clinical characteristics, the presence of
depression had a significant association with poorer health status (Sullivan et al., 2004;
Morgan et al., 2006). Patients with reported poor health status are also found to have
difficulties with medication adherence. This association was explained by the presence of
depression symptoms (Morgan et al., 2006).
Depression and self-care
Depression has an impact on self-care practices (Cameron, Worrall Carter, Riegel,
Lo, & Stewart, 2009; Holzapfel et al., 2009; Riegel et al., 2007; Riegel et al., 2009). In
their state of the science statement on self-care in HF patients, the AHA (2009) identified
depression as a significant barrier to HF self-care (Riegel et al., 2009). In a cohort of
hospitalized patients, a model of determinants of self-care in patients with HF found
depression to explained 34% of the variance in self-care management (p=0.04) (Cameron
et al., 2009). Higher depression rates were found among patients considered to be good or
experts in HF self-care (Riegel et al., 2007). Even HF patients with minor depression
appear to have lower levels of self-care (Holzapfel et al., 2009). Patients with minor
depression reported lower levels of self-care than patient without depression and those
with major depression (Holzapfel et al., 2009). It is hypothesized that depression’s
influence on self-care behaviors is mediated by impairment in cognitive functions;
impaired physical functioning, which limits capacity to respond to changes in HF
symptoms; and social support inhibition (Riegel et al., 2007).
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Depression and social support
Several studies have evaluated the impact of social support on depression and HF
outcomes (Chung et al., 2011; Friedmann et al., 2006; Luttik et al., 2005; Maeda, Shen,
Schwarz, Farrell, & Mallon, 2012; Tsuchihashi Makaya et al., 2009). Lack of social
support was a predictor of depression in 3 different studies (Luttik et al., 2005). Adequate
social support was also a predictor of faster depression remission (Luttik et al., 2005).
Another study reported significant associations between depression, social ties, and low
social support (Tsuchihashi Makaya et al., 2009). In the Psychosocial Factors Outcomes
Study, depression and social isolation predicted mortality independent of demographic,
clinical, or treatment arm in HF patients (Friedmann et al., 2006). Depression and low
social support appear to have a synergistic influence on event-free survival, defined as all
cause hospitalization and/or death (Chung et al., 2011). Depressed HF patients with low
levels of social support had twice the risk of events than depressed patients with high
levels social support (Chung et al., 2011). Depression, social support, and self-efficacy
have been reported to predict HF treatment adherence as well (Maeda et al., 2012).
Lower depression scores and higher levels of social support predicted HF treatment
adherence and self-efficacy (Maeda et al., 2012). Self-efficacy was found to directly
mediate the path between depression and social support on treatment adherence (Maeda
et al., 2012).
Summary of Chapter 2
The impact of psychosocial risk factors related to concepts measured in RHDS on
HF outcomes was outlined. Personal health status was found to predict all-cause
mortality, cardiovascular related mortality, HF related readmission, and event free
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survival. Levels of HF knowledge and health literacy predict readmission rates across
multiple studies. Self-care abilities are not consistently associated with mortality, but
predicted all-cause and HF related hospital readmission across studies. Level of social
support predicts depression symptoms. High levels of perceived social support predicted
longer event-free survival. Most studies identified a significant relationship between poor
social support and mortality. Low social support was found to predict HF related
readmission in two studies.
Depression has a direct impact on HF mortality, event free survival, readmission,
and treatment adherence. In addition, the relationships between health status, self-care
abilities, social support, and HF outcomes are influenced by the presence of depression.
Depression independently predicts poor health status. Depressed patients exhibit lower
levels of self-care. Low social support predicts depression incidence. Presence of
depression in lieu of poor social support affects HF regimen adherence and is associated
with increased mortality and readmission rates.
Associations found in the literature regarding concepts measured by the RHDS,
HF, and outcomes, infer that RHDS may be a sensitive indicator of HF outcomes after
hospital discharge, 30-day readmission, and self-care practices in particular. Furthermore,
the relationship of depression to RHDS is of relevance to describe how it is potentially
associated with these HF outcomes. The evidence described supports the necessity to test
the hypothesized relationships in the chronic HF population.
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CHAPTER 3
Methods
Chapter 3 describes the proposed methodology to test the psychometric properties
of the RHDS/SF4 tool, test the patient characteristics associated with RHDS/SF4 scores,
and the relationship between RHDS/SF4 scores, 30-day hospital readmission, and 7-day
post discharge self-care practices in the sampled chronic HF population. A research plan
is presented to test the moderating effects of depression on the hypothesized
relationships. The strength and limitations of the proposed study are also discussed.
Study aims
A secondary analysis of data collected for the IHO study was conducted. The
aims were organized in chronological sequence in which they were tested:
Aims
3.2.1 Test the psychometric properties of the RHDS/SF4, as a measure of
perception of readiness for hospital discharge in patients hospitalized with HF;
3.2.2 Describe the biopsychosocial patient characteristics associated with patient
RHDS/SF4 scores;
3.2.3 Determine if higher readiness for discharge predicts self-care practices.
3.2.4 Examine the association between assessment of RHD and 30-day hospital
readmission in the chronic HF patient population;
3.2.5 To quantify the strength of the association between RN-RHDS/SF4 and PTRHDS/SF4 score and 30-day readmission; and
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3.2.6 Test moderating effects of depression symptoms between RHD and 30-day
hospital readmission;
Design
The proposed study used data from the IHO study, a prospective cohort study
examining nursing care of HF patients admitted to Magnet hospitals. To address the aims
of the proposed study, a cross-sectional approach is used.
Research questions
3.4.1 What are the psychometric properties of the RHDS/SF4 as a measure of
perceived RHD?
3.4.2 What patient characteristics are associated with higher patient perception of
RHD?
3.4.3 Are higher patient RHDS/SF scores associated with higher post-discharge selfcare practices?
3.4.4 Are PT-RHDS/SF4 and RN-RHDS/SF4 scores associated with 30-day
readmission?
3.4.5 Does depression moderate the relationship between RHDS/SF scores and 30day all-cause readmission?
Research hypotheses
It is hypothesized that the psychometrics properties of the RHDS/SF is a valid
measure of perception of RHD. Also, BDI score, baseline SCHF scores, pre discharge
Dutch HF knowledge scores, age, gender, highest level of education achieved, NYHA
class, are related to PT-RHDS/SF4 and RN-RHDS/SF4 scores. Higher RHDS/SF4 scores
predicted higher post-discharge SCHF scores. It is hypothesized that both PT-RHDS/SF4
and RN-RHDS/SF4 scores are significantly associated with 30-day readmission. In
addition, the BDI scores, a measure of depression symptoms, moderates the relationship
between PT-RHDS/SF4, RN-RHDS/SF4 scores, and readmission.
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Sample and setting
Selection criteria
The secondary analysis sample is drawn from the IHO study. Analyzed hospitals
participate in the American Nurses Credentialing Center (ANCC) Magnet certification
program. Hospitals enrolled in the IHO study selected a unit within their hospital into
which HF patients are admitted. The inclusion and exclusion criteria for the IHO study
sampled patients with chronic HF. Inclusion criteria for IHO patients included: primary
diagnosis of HF, age ≥ 18 years of old, cognitively intact and able to consent to the study,
expected to be discharged home following hospitalization, and English speaking. Patients
were excluded if they were enrolled in another study which tests interventions to improve
HF knowledge, self-management, or reduce admission within 30-days post-discharge. If
the following occurred after consent, patients were excluded: undergoing a procedure
during hospitalization, discharged to an assisted living or skilled nursing facility, or
transferred to another unit or hospital.
The secondary data analysis selected cases based on data completeness within
instruments and based on the necessary cluster size to conduct multi-level analyses.
Patients who died, underwent a procedure, withdrew from the study, were discharged
early, were transferred to another unit or hospital following enrollment are not included
in analyses. Hospital sites with ≤ 3 enrolled patients were also excluded from analyses.
These include: 3 or more of the RHDS/SF items were completed, equal or greater than 5
SCHF maintenance subscale items completed. Only patients reporting reported trouble
breathing and/or ankle swelling on the SCHF management subscale, at least 2 out of the 4
items measuring SCHF management completed, equal or greater than 3 items in the
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SCHF confidence subscale completed, and equal or greater than 17 BDI items completed.
Hospital units with ≤ 3 cases were excluded from analyses. Groups with ≥ 3 cases are
common in family and education research (Maas & Hox, 2004).
Effective sample size calculation and power analysis
For the proposed analyses, the level of probability of making a type I error was set
at α=0.05 and the probability of making a type II error β= 0.20. A priori sampling
formula developed by Snijder and Bosker (1999) for desired sample size in a 2 level
model was used to calculate the effective sample size for the proposed study. The
desired sample size formula for a two stage sample is: Nts= Nsrs + Nsrs (n-1) ρI, where
Nts refers to the total desired sample size when using a two stage sample, Nsrs refers to
the desired sample size if one had used a simple random sample, n refers to the
number of cases per cluster, and ρI refers to the ICC coefficient. The simple random
sample size (Nsrs) is derived from formula: Neffective= Nn/ design effect, where N refers
to the number of clusters, n refers to the number of cases per cluster. Design effect,
indicator of how much the sample size in the denominator is to be adjusted because of
the sampling design used, is calculated from the formula: Design effect= 1 + (n-1) ρI
(Snijder & Booker, 1999). A priori power analyses with an estimated unconditional
ICC coefficient of 0% in the 30-day readmission outcome and a 2 level sampling
design yield a desired sample size of 310.
The IHO study sampled patients within the sample of Magnet hospitals. Thus, the
IHO sampling design was included in conducting a priori power analyses for the
proposed study. A convenience sampling strategy was used. Level 1 sampling unit
included the patients enrolled in the IHO study, which numbered 487 cases. Level 2
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sampling unit referred to the hospital units in which these patients were clustered. The
sample size tested included a total of 36 hospitals met inclusion criteria. Imputed data
models testing associations with PT-RHDS/SF4, RN-RHDS/SF4, and 7 day post
discharge SCHF maintenance, management, and confidence scores analyzed a total of
401 cases each. In original data estimates, models testing associations with 30-day
hospital readmission tested 252 cases.
Measures
Table 3.1 and Figure 3 summarizes the measures, definitions, collection times,
and data sources used in the analyses.
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Table 3.1: Measures, Definitions, Collection Times, and Data Sources*
Measures
Definition
Collection Time
Data Source
Dutch HF
15-item knowledge
At baseline & prior
Patient
Knowledge Scale scale concerning HF
to hospital discharge.
in general, treatment,
symptoms, and
symptom recognition.
Beck Depression
Inventory
(BDI)

21-item self-report
instrument for
measuring the
severity of depression
symptoms in adults
and adolescents aged
13 years and older.

At baseline

Patient

Self-Care of Heart
Failure Index
(SCHF)

Naturalistic decision
At baseline & 7-days
making process
post-discharge.
involving the choice
of behaviors that
maintain physiologic
stability
(maintenance) and the
response to symptoms
when they occur
(management).

Patient

Readiness for
Hospital
Discharge
(RHDS)

Represents an
estimate of patients’
and family members’
ability to leave an
acute care facility; it
is a perception or
judgment of being
prepared or not
prepared for hospital
discharge.

At discharge

Patient and Nurse

30-day hospital
readmission

Incidence of all-cause
hospital readmission
30-days postdischarge.

30-days postdischarge.

Medical record

*Bio-demographic also collected include: age, ethnicity, race, gender, highest level of education attained, New York Heart
Association (NYHA) Class.

80

Figure 3: Data Collection Schedule

3.7.1 Main predictor variables to test the association between psychosocial
characteristics and PT-RHDS/SF4 scores included: patient age, gender, highest level
of education, NYHA class, BDI scores, baseline SCHF management, maintenance,
and confidence scores; and baseline patient HF knowledge scores.
3.7.2 Main predictor variables to test the association between PT-RHDS/SF4 scores
and 7-day post discharge SCHF maintenance, management, and confidence scores
included: patient age, gender, highest level of education, NYHA class, BDI score,
change in Dutch HF knowledge score, baseline SCHF maintenance, management,
and confidence scores; and PT-RHDS/SF4 score.
3.7.3 Main predictor variables to test the association between PT-RHDS/SF4 scores
and 30-day readmission included: patient age, NYHA functional class, and change
in SCHF management, maintenance, and confidence scores, BDI scores, change in
Dutch HF knowledge score, PT-RHDS/SF4, and RN-RHDS/SF4 scores.
3.7.4 Potential confounding variable hypothesized as a moderator of the
relationship between PT-RHDS/SF4 scores and 30-day hospital readmission is
depression symptoms, measured with BDI.
3.7.5 The outcome variables of interest for the models proposed were: 30-day all
cause readmission, PT-RHDS/SF4, RN-RHDS/SF4, and 7-day post discharge SCHF
maintenance, management, and confidence scores.
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Data screening and cleaning
Data were screened for adequacy of sample size and cleaned for identification and
labeling of missing data. Item non-response was the most common type of non-response
pattern (Schafer & Graham, 2002). The overall summary of missing values showed a
total of 320 out of 487 cases (65.71%) containing incomplete data. A total of 4,246
(11.47%) missing values in the raw data sample were identified. Figure 4 depicts the
missing values pattern found.
Figure 4: Missing Values Analysis and Patterns
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The missing values graph showed a mostly monotone pattern consistent with wave nonresponse or attrition (Schafer & Graham, 2002). The Little’s Χ2 MCAR test calculated
missing values distribution using expectation maximization (EM) statistics [Χ2 (7988) =
8075.24, p=0.24]. The Little’s Χ2 test confirmed that values were missing completely at
random (MCAR).
Missing values management and research file development
Multiple imputation (MI) technique was used to generate an imputed raw data set
in order to avoid the loss of statistical power associated with listwise deletions. The
Mersenne Twister active random number generator was set at a starting point of
20070525. Raw item scores were imputed using the MI technique. Composite scores
were then calculated using imputed raw data. All predictor variables were centered prior
to analyses to minimize the influence of predictor interactions or multi-collinearity
between predictor variables. Grand-mean centered composite scores were tested in
analyzes. Scores for BDI, PT-RHDS/SF3, and Dutch HF Knowledge were found to be
significantly skewed. Therefore, square root and cube transformations were conducted to
normalize their distribution patterns. The change between baseline and subsequent
SCHF maintenance, management, confidence score, and Dutch HF Knowledge
measurements was calculated, grand mean centered, and tested for fixed effects as well.
Change scores were used in order to control for auto-correlation of scores and multicollinearity management. The split function compared original, imputed, and pooled
estimates.
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Data analysis and modeling strategy
Analyses were conducted using IBM SPSS version 21. Mixed linear and mixed
generalized linear modeling techniques were used to test the study aims. Models with a
continuous-level outcome (i.e. PT-RHDS/SF4, RN-RHDS/SF4 scores and 7-day SCHF
maintenance, management, and confidence scores) were analyzed using the SPSS mixed
linear models technique, full Maximum Likelihood (ML) estimation. Model estimation
for the 30-day readmission outcome was generated using the default estimation method,
active set method (ASM) with Newton-Raphson estimation (Heck, 2012).
Data were clustered within hospital units (SID) to evaluate random intercept
parameters, while individual cases (PID) were analyzed for fixed effects. Fixed and
random parameter estimates were obtained using full ML estimation procedures. The full
ML estimation approach was preferred for comparison of model fit indices. Both full
ML and restricted ML model estimates were compared. No significant differences in
estimation parameters were found between both estimation techniques. Test of fixed
effects for the mixed generalized linear models assumed model based covariance and the
Satterthwaite approximation was applied for estimate calculations (Bickel, 2007; Heck,
Thomas, & Tabata, 2012).
Descriptive statistics were obtained to assess sample frequencies, proportions,
means, medians, minimum values, maximum values, skewness, and kurtosis. Boxplots
and Z-scores of the composite scores were used to identify percentiles and univariate
outliers. Outliers were assessed to determine if they were a product of incorrect data
entry, if the score did not represent the sample population of interest, or if the outlier
represents the natural distribution of the population for that variable. A priori
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assumptions testing were limited to the assessment of multivariate normality of predictor
variables and linearity of multivariate relationships. Pearson correlations between
hypothesized predictors and outcomes were analyzed.
Null models for each of the tested outcome models were generated. Predictors
were added one at a time. The modeling strategy used for tests of fixed effects focused on
identifying the best fitting -2 log likelihood and Akaike indices. Model fit indices that
were progressively reduced indicated better model fit to the observed data (Bickel, 2007;
Heck et al., 2012; Heck, Thomas, & Tabata, 2010). The random effects tested were
limited to random intercepts only. Measurement of random slopes often yielded nonconvergence warnings. The between- and within-group variance not measured by the best
fitting models was estimated. Conditional ICC coefficients were calculated to evaluate
the reduction in within-group variance homogeneity by the best fitting conditional model.
An alternative R2 was calculated (R12) in order to assess the proportional reduction in
prediction error by the best fitting conditional model (Bickel, 2007).
Aim 1 Test the psychometric properties of the RHDS/SF index, as a valid and
reliable tool to measure perception of readiness for hospital discharge.


Reliability statistics included Pearson r2 to assess the strength of association
between PT-RHDS/SF4 and RN-RHDS/SF4 scores. Cronbach α statistic was
calculated to assess for internal consistency of the RHDS/SF4 items.



Convergent validity between PT-RHDS/SF4 composite scores and scales that
measure concepts measured by the PT-RHDS/SF4 was evaluated by assessing the
strength of the relationship between the scores. The Pearson r2 coefficients were
calculated to assess the strength of the relationship between PT-RHDS/SF4
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composite scores, SCHF maintenance, management, and confidence score; and
Dutch HF Knowledge composite scores.
Aim 2 Describe the psychosocial patient characteristics which predict PTRHDS/SF4 and RN-RHDS/SF4 scores.


Level 1 sampling unit refers to the patient level observations. Level 2 sampling
unit refers to the hospitals in which the patient observations were nested. The
predictor variables included those biopsychosocial patient characteristics, which
were hypothesized to influence PT-RHDS/SF4 and RN-RHDS/SF4 scores.
Predictors included in the multi-level model included: patient age, gender, highest
level of education, NYHA class, BDI scores, baseline SCHF management,
maintenance, and confidence scores; and pre discharge Dutch HF knowledge
scores.

Aim3 Evaluate if higher readiness for discharge predicts better self-care practices.


The models tested if higher PT-RHDS/SF4 score predicted a higher SCHF
maintenance, management, and confidence scores at 7-days post hospital
discharge. Predictors tested in this model included: patient age, gender, highest
level of education, NYHA class, BDI score, baseline SCHF maintenance,
management, and confidence scores; pre-discharge Dutch HF knowledge, change
in Dutch HF knowledge scores, PT-RHDS/SF4, and RN-RHDS/SF4 score.



The estimates obtained from this model were considered exploratory. The
outcome variable for the models consists of 3 correlated sub-scales that may not
be composited into a grand SCHF scale, as per instrument developer. This fact
calls for the application of latent variable analysis to the multi-level approach (i.e.
structural equation multi-level modeling technique). Upon testing the three
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subscales as a latent variable, the results always yielded non-convergence
warnings. The non-convergence warning suggested a model complexity beyond
the variance present in the observed data. Therefore, the three correlated subscales were tested separately. The absence of standard errors correction to account
for the autocorrelation of subscale scores may lead to Type I error. Findings were
meant to suggest possible future research direction.
Aim 4 Examine the association between assessment of readiness for hospital
discharge and 30-day hospital readmission in the chronic HF patient population; to
quantify the strength of the association between nurse and patient assessment of
readiness for discharge and 30-day readmission, and to determine which one is
more strongly associated with hospital readmission.


The predictor variables included in the model tested patient and nurse RHDS/SF
scores and patient characteristics which have been previously documented in the
literature to influence 30-day hospital readmission. These predictor variables are:
patient age, gender, education, patient NYHA functional class, changes in SCHF
management, maintenance, and confidence scores, BDI scores, change in Dutch
HF knowledge score, PT-RHDS/SF4, and RN-RHDS/SF4 scores.

Aim5 Test moderating and mediating effects of depression symptoms between
readiness for discharge and 30-day hospital readmission.


The model will test moderator effects via analysis of interactions between BDI,
PT-RHDS/SF4, or RN-RHDS/SF4 scores on 30-day all cause readmission.
Strengths and limitations
The application of the MLM technique to study perception of readiness for

hospital discharge has not been previously performed. From a statistical standpoint,
MLM is the standard of practice when analyzing clustered data. Despite the inherent
hierarchical nature of health services data, until recently it is not widely used in this field
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of research. The technique controls for autocorrelation of scores bias due to dependence
of observations. Controlling for autocorrelation of scores yield more precise standard
errors and reduces the possibility of Type I error. While MLM controls the risk of type I
error, it also decreases the probability of type II error, through reductions in unexplained
residual variance. The technique is reliable in the face of significant missing data, without
listwise deletion of cases, through the use of multiple imputations of raw scores.
From an external validity perspective, the study sample is composed of a national
multi-hospital chronic HF population. Despite the fact that Magnet certified hospitals
may not represent the majority of acute care settings in the USA, the IHO study was
conducted with a naturalistic methodology. Sites were permitted to implement evidencebased nursing care practices taking into account local characteristics and delivery
conditions. Therefore, results can be construed to represent an accurate reflection of
characteristic health services delivery within Magnet certified institutions.
Given the secondary data analysis nature of the proposed analyses, one of the
limitations of the study relate to data not collected during the conduction of the IHO
study. Variables of significance to the content area of readiness for hospital discharge not
collected during the course of the IHO study include the following:


Patient social support variables, such as marital status or living alone status,
not collected.



Patient’s perception of the quality of the teaching received and quality of the
discharge processes was not collected.



Delivery of patient case management, care coordination, or discharge
coordination services was not documented.
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Length of hospital stay for patients was not collected.



Number of medications prescribed at discharge.



Severity of illness.



Number of co-morbidities



History of previous readmissions, and/or readmission frequency.

These variables have been previously tested in RHD regression models in
association 30-day hospital readmission. The absence of relevant data previously shown
in association with 30-day readmission raises the problem of model specification. The
MLM technique is sensitive to the adequacy of model specification in order to explain
observed variance (Bickel, 2007). The MLM technique allows for the examination of
between-group variance typically assumed being a reflection of contextual effects
(Bickel, 2007). Random variance at the cluster level could be furthered explained by
organizational level variables. Unfortunately, the available data does not contain
extensive information on organizational or care coordination level information. For
example, if patients were connected to outpatient chronic HF care settings or specialists
for care maintenance. The organizational level predictors collected for the IHO study
may not contain enough variance to explain random intercepts and slopes. In the case of
HF core measures, ceiling effects are commonly found in Magnet certified hospitals.
Detailed examination of these organizational level predictors is beyond the scope of these
analyses. Therefore, the analysis of contextual characteristics that influence patient level
outcomes is limited in this study.
Additional statistical limitations include the unbalanced cluster design, which may
bias ICC coefficients and model estimates, psychometric characteristics of the
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RHDS/SF4, and missing data management. There are limitations associated with the
RHDS/SF4 within the context of missing data. The 4-item index represents only 1 item
for each of the concepts measured in the RHDS. The items were selected on the basis of
higher item to sub-scale scores and explained 85% variance (M. Weiss, personal
communication, April 7th, 2013). Therefore, it is difficult to impute values if ≥ 1 item is
missing. The maximum likelihood method of multiple imputation can correct some of the
bias associated with the index nature of the RHDS/SF4. Based on the construction of the
index, the internal consistency of the measure is likely poor (Cronbach-α ≤ 0.70). The
analysis of the RHDS/SF4 reliability is limited.
An additional limitation concerns the outcome variable 30-day hospital
readmission. The outcome reflects all cause readmission to the same hospital. Recent
evidence has surfaced in the literature, which argued the same hospital 30-day
readmission not to be an accurate reflection of true readmission rates. Studies have found
patients to be readmitted to a different hospital than the one they were discharged from
(Nasir et al., 2010). Furthermore, the 30-day heart related readmission outcome collected
in IHO is not HF readmission specific, a weakness found in many studies on chronic HF
and 30-day readmission.
It has been argued that readmission rates among HF patients are a function of
disease progression, questioning the notion that 30-day readmission is an appropriate
indicator of quality of hospital care in this population. Will and colleagues (2012) defined
a preventable hospital readmission as an indicator of inadequate access or utilization of
outpatient healthcare services. From an accountability point of view, the issue of outcome
attribution continues to be a concern in a still largely fragmented healthcare system. It
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remains unclear if 30-day readmission is a product of inpatient care failure or inadequate
access or follow-up by outpatient healthcare services.
The IHO study did not collect time to event data. Time to event analyses could be
conducted using that information. The data can be used to test alternative measures of
success for the HF population, particularly patients with advanced HF disease states.
Reductions in time to readmission could translate into meaningful quality of life
improvements for advanced HF patients with recurrent admissions. Interventions targeted
at reductions in time-to-readmission potentially translate into fewer annual readmissions
and cost savings to the overall system.
Human subjects and ethical considerations
The study was covered under the current active IRB approved protocol for the
IHO study (Appendix A). The proposed analyses were conducted using de-identified
data. Based on the IHO privacy protection protocol, patient consents and partial HIPPA
waivers were obtained prior to any data collection. In addition, no patient or nurse
identifiers were reported to the research team or coordinating site. Patient and nurse data
collection tools were numbered. Links between patients, nurses and participant identifiers
were maintained at the sites in which the data was collected. The de-identified written
data collection forms of patient and nurse data are kept secured in a locked office.
Databases with de-identified digital data are password protected. The primary
investigator conducting the proposed analyses is included in the list of approved research
team members by the University of Maryland IRB.
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Summary of chapter 3
A secondary analysis of data collected for the IHO study was conducted. Study
aims tested, included: (1) Test the psychometric properties of the RHDS/SF4 index, as a
valid and reliable measure of perception of RHD; (2) Describe the biopsychosocial
patient characteristics associated with PT-RHDS/SF4 and RN-RHDS/SF4 scores; (3)
Determine if higher RHDS/SF4 score is associated with 7-day post discharge SCHF
maintenance, management, and confidence scores, (4) Examine the association between
assessment of RHD and 30-day hospital readmission in the chronic HF patient
population; to quantify the strength of the association between RN-RHDS/SF4 and PTRHDS/SF4 scores and 30-day readmission, and to determine which one is more strongly
associated with hospital readmission; (5)Test moderating effects of depression symptoms
between RHD and 30-day readmission;
The sample is drawn from the IHO study. The inclusion and exclusion criteria for
the IHO study was intended to sample chronic HF patients admitted to Magnet hospitals.
Multi-level modeling technique to test the association between PT-RHDS/SF4, RNRHDS/SF4 scores, and 30-day readmission was utilized. Two sampling units of analysis
were included in the study. Level 1 sampling unit includes the patients enrolled in the
IHO study, which numbered 487. Level 2 sampling unit refers to the hospital units in
which these patients are clustered, which numbered 36. Reliability statistical tests were
conducted to test the psychometric properties of the PT- and RN-RHDS/SF4 scores.
Readiness for hospital discharge has not been studied in chronic HF. The sample
represents a national cohort of multiple Magnet certified hospitals. Limitations associated
with the proposed study include: secondary nature of analyzed data, model specification
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limitations, an unbalanced cluster design and bias in ICC coefficient estimates, missing
data management, limitations to RHDS/SF4 reliability testing; and definitions and
assumptions of the readmission outcome itself. The study is covered under the current
active IRB approved protocol for the IHO study. Proposed analyses are conducted with
de-identified data. The primary investigator conducting the proposed analyses was
included in the list of approved research team members by the University of Maryland
IRB.
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CHAPTER 4
Results
Sample Characteristics
Table 4.1 summarizes the characteristics of patients analyzed. A total of 21.6% of
patients were readmitted within 30- days to the same hospital from which they were
discharged.
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Table 4.1: Sample characteristics (n=487)
Frequency
All cause hospital readmission:
Readmitted within 30 days
95
Not Readmitted within 30 days
344
Age:
18-35 years old
17
36-50 years old
46
51-65 years old
123
66 years old or older
264
Ethnicity:
Hispanic
14
Not-Hispanic or Latino
426
Race:
Caucasian
312
African American
132
Gender:
Male
231
Female
202
Highest Level of Education:
Less than high school
55
High School
198
College
179
NYHA Class:
I No symptom and no limitation
40
in ordinary physical activity.
II Mild symptoms (mild shortness 197
of breath and/or angina).
III Marked limitation in activity
148
due to symptoms even during less
than ordinary activity.
IV Severe limitation. Experiences 20
symptoms even while at rest. Mostly
bedbound patients.

Valid Percent %
21.6
78.4
3.8
10.2
27.3
58.7
2.9
87.5
64.1
27.1
47.4
41.5
12.7
45.8
41.4
9.9
48.6
36.5

4.9

The vast majority of participants were ≥ 66 years old (58.7%). Up to 64.1% had a
Caucasian racial profile. Most participants did not report Hispanic ethnic background
(87.5%). The sample was approximately evenly split between males (47.4%) and females
(41.5%). The sample affirmed high school level education, and beyond (87.2%). The
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sample represented mostly NYHA classification disease stages II (48.6%) and III
(36.5%).
Descriptive Statistics
Table 4.2 summarizes the valid sample statistics for predictors and outcomes
included in the tested models.
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Average PT-RHDS/SF4 was 7.16 (SD 1.41). Patients deemed their perception for
discharge to be adequate (≥ 7.0) compared to RN-RHDS/SF4 scores [6.90 (SD 1.43)].
Average BDI score was 10.75 (SD 8.35). None of the baseline SCHF scores represented
adequate HF self-care. Adequate SCHF score is defined as a SCHF score ≥70. Baseline
Dutch HF knowledge scores reflected a competency level of 76% [11.44 (SD2.15)]. Predischarge Dutch HF knowledge scores showed a slight improvement in knowledge scores
[12.62 (SD 1.85)]. Seven day post discharge SCHF maintenance scores were reported as
adequate [77.26 (SD 14.63)]. Nonetheless, SCHF management [61.58 (SD 19.43)] and
confidence scores [67.21 (SD 19.46)] 7 days following discharge scored below adequacy
level (≤70) (Riegel et al., 2009).
Results according to study aims
Aim 1 Psychometric properties of the RHDS/SF
The descriptive statistics for the PT/RHDS/SF and RN-RHDS/SF items are
summarized in Table 4.3.
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Table 4.3: Psychometric Descriptive Statistics
Minimu

Maxi

m

mum

Mean

Std.

Varia

Devia

nce

Skewness

tion
Statistic

Statis

Statis

Std.

Statis

Statist

Statis

Std.

tic

tic

Error

tic

ic

tic

Error

PT-RHDS/SF4

3.25

10.00

7.16

.07

1.41

2.00

-.09

.12

Item 1 How would

0

10.00

6.12

.10

2.12

4.50

-.25

.12

0

10.00

7.98

.09

1.86

3.47

-1.22

.12

0

10.00

8.72

.09

1.88

3.52

-1.70

.12

0

10.00

5.86

.19

3.87

14.95

-.40

.12

RN-RHDS/SF4

2.25

10.00

6.90

.07

1.43

2.05

-.12

.12

Item 1 How would

1.00

10.00

6.40

.09

1.95

3.79

-.35

.12

1.00

10.00

7.45

.09

1.80

3.22

-.79

.12

0

10.00

8.15

.09

1.95

3.80

-1.23

.12

you describe your
energy today
Item 2 How much
do you know about
problems to watch
for after you go
home
Item 3 How well
will you be able to
perform your
personal care
Item 4 How much
help will you have
with your personal
care after you go
home

you describe your
patients energy
today
Item 2 How much
does your patient
know about
problems to watch
for after going
home
Item 3How well
will your patient
be able to perform
his/her personal
care
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Table 4.3: Psychometric Descriptive Statistics (cont.)
Minimu

Maxi

m

mum

Mean

Std.

Varia

Skew

Deviat

nce

ness

ion
Statistic
Item 4 How much

0

Statis

Statis

Std.

Statis

Statist

Statis

Std.

tic

tic

Error

tic

ic

tic

Error

10.00

5.67

.17

3.53

12.46

-.33

.12

help will your
patient have with
his/her personal
care after going
home

Nurses scored their patients lower than patients scored themselves for all RHDS items.
Items 2 and 3 distributions were significantly skewed. Nonetheless, PT- and RNRHDS/SF4 scores were normally distributed. Patient RHDS/SF3score was severely
skewed. A cube transformation was calculated in order to normalize its distribution. The
bivariate correlations between PT- and RN-RHDS/SF scores are reported in Table 4.4.
Table 4.4: Patient and Nurse RHDS/SF Correlations
Patient RHDS
r
1.00
PT-RHDS/SF
Sig. (2-tailed)
r
.47**
RN-RHDS/SF
Sig. (2-tailed)
.00

RN RHDS
.47**
.00
1.00

**. Correlation is significant at the 0.01 level (2-tailed)

Both scores were significantly correlated to one another (r= 0.47, p=≤0.005). All Pearson
correlations for RN- and PT-RHDS/SF individual item scores were found to be
significantly and strongly associated as well (r≥ 0.40, p ≤0.005) [Table 4.5].
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Table 4.5: Patient and Nurse Readiness for Hospital Discharge Scale Item Correlations
Patient Item 1: How
Nurse Item 1: How
RHDS Item 1 Correlations
would you describe
would you describe your
your energy today?
patient’s energy today?
Patient Item 1: How
r
1.00
.47**
would you describe your
Sig.
.00
energy today?
Nurse Item 1: How would r
1.00
.47**
you describe your
Sig.
.00
patient’s energy today?
Patient Item 2: How
Nurse Item 2: How
much do you know
much does your patient
RHDS Item 2 Correlations
about problems to
know about problems to
watch for after you go
watch for after going
home?
home?
Patient Item 2: How much
r
1.00
.40**
do you know about
Sig. (2problems to watch for
.00
tailed)
after you go home?
Nurse Item 2: How much
r
1.00
.40**
does your patient know
Sig. (2about problems to watch
.00
tailed)
for after going home?
Patient Item 3: How
Nurse Item 3: How well
well will you be able to
will your patient be able
RHDS Item 3 Correlations
perform your personal
to perform his/her
care
personal care
Patient Item 3: How well
r
1.00
.62**
will you be able to
Sig. (2perform your personal
.00
tailed)
care
r
1.00
.62**
Patient Item 3: How well
will your patient be able to Sig. (2perform his/her personal
tailed)
.00
care
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Table 4.5: Patient and Nurse Readiness for Hospital Discharge Scale Item Correlations
(cont.)
Patient Item 4: How
Nurse Item 4: How much
much help will you
help will your patient
RHDS Item 4
have with your
have with his/her
personal care after you
personal care after going
go home
home
Patient Item 4: How much
r
1.00
.49**
help will you have with
Sig. (2your personal care after
.00
tailed)
you go home?
Nurse Item 4: How much
r
1.00
.49**
help will your patient have
Sig. (2with his/her personal care
.00
tailed)
after going home?
**. Correlation is significant at the 0.01 level (2-tailed)

The strength of these associations is moderate to strong.
Reliability statistics were calculated for PT- and RN-RHDS/SF scores. Table 4.6
describes the Cronbach alpha statistics for the RHDS/SF4 scores, and RHDS/SF3 scores.
Table 4.6: Patient and Nurse RHDS Score Cronbach Alpha Statistics
PT-RHDS/SF4
Cronbach's
Cronbach's Alpha Based on
Alpha
Standardized Items
.22
.37
PT-RHDS/SF3
Cronbach's
Cronbach's Alpha Based on
Alpha
Standardized Items
.54
.54
RN-RHDS/SF4
Cronbach's
Cronbach's Alpha Based on
Alpha
Standardized Items
.35
.52
RN-RHDS/SF3
Cronbach's
Cronbach's Alpha Based on
Alpha
Standardized Items
.74
.74
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N of
Items
4.00
N of
Items
3.00
N of
Items
4.00
N of
Items
3.00

Patient RHDS/SF4 scores’ Cronbach alpha (α= 0.37) was less consistent than RNRHDS/SF4 scores’ Cronbach statistic (α= 0.52). Supplemental appendix B, Table 1
summarizes PT- and RN-RHDS inter-item correlations and the item total statistics. A
dramatic improvement in reliability statistics was noted when RHDS item 4 (measuring
social support) was not included in the composite score. Cronbach alpha for RNRHDS/SF3 scores increased to 0.74, while PT- RHDS/SF3 Cronbach statistics increased
to 0.54.
Convergent validity of PT- and RN-RHDS/SF scores was tested with measures
that represent similar concepts assessed by the RHDS. Pearson correlations between
RHDS items 2 and 3, Dutch HF knowledge, and SCHF maintenance, management, and
confidence scores were calculated. Patient and RN-RHDS/SF item 2 scores (measuring
knowledge) were found moderately correlated with Dutch HF knowledge scores (Table
4.7).
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Table 4.7: Convergent Validity: Patient and Nurse RHDS and Dutch HF Knowledge
Scores Bivariate Correlations

**. Correlation is significant at the 0.01 level (2-tailed)

However, PT-RHDS item 3 scores (measuring self-care) did not significantly correlate
with baseline SCHF maintenance and management scores (Table 4.8).
Table 4.8: Convergent Validity-- Patient and Nurse RHDS Bivariate Correlations with
Baseline and 7-day post discharge SCHF scores

**. Correlation is significant at the 0.01 level (2-tailed)
*. Correlation is significant at the 0.05 level (2-tailed)

Patient RHDS item 3 scores showed small to moderate associations with 7 day post
discharge SCHF maintenance, management, and confidence scores. There were small to
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moderate associations between RN-RHDS item 3 scores and all SCHF scores (baseline
and 7 day post discharge scores).
Aim 2 Biopsychosocial characteristics associated with patient and nurse RHDS/SF
scores.
Pearson correlations between hypothesized predictors, PT-RHDS/SF, and RNRHDS/SF scores were conducted. Table 4.9 summarizes the correlations.
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Table 4.9: Pearson correlations between predictors, PT-RHDS/SF3 and RN-RHDS/SF3
scores
Pearson
Sig. N
correlations
PT-RHDS/SF3
PT-RHDS/SF3

1.00

426.00

Baseline Dutch HF Knowledge

.15

.00

426.00

BDI

-.19

.00

423.00

Baseline SCHF maintenance
scores

.15

.00

426.00

Baseline SCHF management
scores

.17

.00

426.00

Baseline SCHF confidence
scores

.29

.00

426.00

Pre discharge Dutch HF
Knowledge

.19

.00

422.00

7 days post discharge SCHF
maintenance scores

.23

.00

333.00

7 days post discharge SCHF
management scores

.17

.00

331.00

7 days post discharge SCHF
confidence scores

.29

.00

426.00

RN-RHDS/SF3
RN-RHDS/SF3

1.00

Baseline Dutch HF Knowledge

.27

.00

433.00

BDI

-.13

.01

430.00

Baseline SCHF maintenance
scores

.19

.00

433.00
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433.00

Table 4.9: Pearson correlations between predictors, PT-RHDS/SF3 and RN-RHDS/SF3
Scores (cont.)
Baseline SCHF management
.18
.00
432.00
scores
Baseline SCHF confidence
scores

.16

.00

432.00

Pre discharge Dutch HF
Knowledge

.27

.00

418.00

7 days post discharge SCHF
maintenance scores

.27

.00

335.00

7 days post discharge SCHF
management scores

.20

.00

333.00

7 days post discharge SCHF
confidence scores

.16

.00

432.00

PT-RHDS/SF4
PT-RHDS/SF4

1.00

Baseline Dutch HF Knowledge

.11

.03

426.00

BDI

-.17

.00

423.00

Baseline SCHF maintenance
scores

.12

.02

426.00

Baseline SCHF management
scores

.21

.00

426.00

Baseline SCHF confidence
scores

.28

.00

426.00

Pre discharge Dutch HF
Knowledge

.16

.00

422.00

7 days post discharge SCHF
maintenance scores

.18

.00

333.00

7 days post discharge SCHF
management scores

.18

.00

331.00
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Table 4.9: Pearson correlations between predictors, PT-RHDS/SF3 and RN-RHDS/SF3
Scores (cont.)
7 days post discharge SCHF
.24
.00
329.00
confidence scores
RN-RHDS/SF4
RN-RHDS/SF4

1.00

433.00

Baseline Dutch HF Knowledge

.22

.00

433.00

BDI

-.16

.00

430.00

Baseline SCHF maintenance
scores

.18

.00

433.00

Baseline SCHF management
scores

.18

.00

432.00

Baseline SCHF confidence
scores

.16

.00

432.00

Pre discharge Dutch HF
Knowledge

.24

.00

418.00

7 days post discharge SCHF
maintenance scores

.26

.00

335.00

7 days post discharge SCHF
management scores

.24

.00

333.00

7 days post discharge SCHF
confidence scores

.27

.00

331.00

Patient and RN-RHDS/SF scores were found significantly correlated to Dutch HF
Knowledge Scores, BDI scores, and SCHF maintenance, management, and confidence
scores (p≤0.005). The strength of associations was small to moderate. The unconditional
ICC coefficient for the PT-RHDS/SF3 model is 0.10. In contrast, the ICC coefficient for
RN-RHDS/SF3 model is 0.03.

108

Predictors of PT- and RN-RHDS/SF scores were modeled separately (Table 4.10).
Table 4.10 Estimates of fixed and random variance components, pseudo R2, and
goodness of fit statistics for PT/RHDS/SF3 and RN-RHDS/SF3 models
PTPTFixed Effects

RHDS/SF3

RN-RHDS/SF3

RN-RHDS/SF3

Conditional

Null Model

Conditional Model

6.89***

7.35***

RHDS/SF 3
Null Model
Model

Intercept

7.16***

7.59***

Variance Components
-0.15**

-0.12

0.0003

0.01***

0.005

0.001

0.01**

0.003

0.0002**

0.0003***

Age

-0.20*

-0.23*

Gender

-0.25

-0.19

Education

0.12

0.23*

NYHA Class

-0.22*

-0.22*

1.55***

1.88***

BDI
Baseline SCHF
maintenance
Baseline SCHF
management
Baseline SCHF
confidence
Pre discharge Dutch HF
Knowledge

Random Effects
Residual
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Table 4.10 Estimates of fixed and random variance components, pseudo R2, and
goodness of fit statistics for PT/RHDS/SF3 and RN-RHDS/SF3 models (cont.)
PTPTFixed Effects

RHDS/SF3

RN-RHDS/SF3

RN-RHDS/SF3

Conditional

Null Model

Conditional Model

RHDS/SF 3
Null Model
Model

Intercept
0.08

0.03

0.23

0.22

(Hospital ID)
Pseudo R2
Goodness of Fit
-2 Log Likelihood

1736.31

1328.43

1801.64

1394.58

Deviance

407.88

407.06

N (hospitals)

35

35

n (patients)

401

401

Note. All predictors centered. *p≤ 0.05; **p ≤0.01; ***p≤0.001

Patient and RN-RHDS.SF3 scores were tested as 2 separate outcomes tested. Model fit
indices using RHDS/SF4 scores versus RDHS/SF3 composite scores were compared.
Deviance statistics between null and conditional models for the PT-RHDS and RNRHDS/SF3 scores demonstrated a better fit to the observed data. For comparison
purposes, averaged -2 log likelihood indices were reported for all 5 imputed data
estimates. The deviance statistic between null and conditional patient 3 item RHDS
model was 407.88. The deviance statistic between null and conditional models for
predictors of RN-RHDS/SF3 model was 407.06.
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Estimate of fixed effects for the conditional models are illustrated in Table 4.10.
In the best fit model, predictors found to be associated with PT-RHDS/SF3 scores
included: BDI scores (t= -2.60, p=0.01), baseline SCHF confidence scores (t=2.90,
p≤0.005), pre discharge Dutch HF knowledge scores (t=2.50, p= 0.01), age (t=-2.26,
p=0.02), NYHA class (t=2.31, p=0.02). However, the rate in unit change for baseline
SCHF confidence scores and pre discharge Dutch HF knowledge was small. The best
conditional model predictors of RN-RHDS/SF3 scores were depicted in Table 4.10.
Estimate of fixed effects for RN-RHDS/SF3 scores were similar to PT-RHDS/SF3
estimate of fixed effects, except for BDI scores. Beck Depression Inventory scores were
not found to be significant at a 0.05 alpha level (t=-2.00, p=0.05). In addition, nurses
considered patient education level (t= 2.19, p=0.03) when assessing RHDS/SF scores.
Baseline SCHF maintenance (t= 2.97, p≤0.005) and pre discharge Dutch HF knowledge
(t= 3.70, p≤0.005) had small unit change rates. Age (t= -2.42, p=0.02) and NYHA class
(t= -2.15, p=0.03) were also found to be significantly associated with RN –RHDS/SF3
scores.
Random effects were tested for the intercept only. Testing of random slopes for
predictors of PT- and RN-RHDS/SF3 scores resulted in non-convergence warnings. The
software was unable to calculate random slope estimates. Tests of random intercepts are
described in Table 4.10. Significant within group variance remained unexplained by the
specified model in the PT-RHDS/SF estimates (Wald Z= 12.29, p≤0.05) and RNRHDS/SF3 (Wald Z= 12.32, p≤0.05) estimates of covariance parameters. Nonetheless,
between hospitals variance was explained by the fixed effects tested in PT-RHDS/SF3
(Wald Z= 1.27, p=0.21) and RN-RHDS/SF3 (Wald Z= 0.55, p=0.58) models. The
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conditional model ICC coefficient was reduced to 0.05. No further level 2 modeling to
explain between group variance was warranted. Table 4.10 summarizes the R12 statistics
for all conditional models tested. The proportion of reduction in prediction error by the
conditional model for PT-RHDS/SF3 was 23%, while the reduction in prediction error by
the -RN-RHDS/SF3 conditional model was 22%.

Aim 3 Relationship between RHDS/SF scores as predictors of 7 day post discharge
SCHF scores.
Pearson correlations for 7 days post discharge SCHF scores and predictors are
summarized in Table 4.11.
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Table 4.11: Pearson correlations for predictors of 7 days post discharge SCHF scores
r

Sig.

N

7 days post discharge SCHF maintenance
7 days post discharge SCHF maintenance

1

347

BDI

-.201

.00

345

Baseline SCHF maintenance

.316

.00

347

Baseline SCHF management

.194

.00

347

Baseline SCHF confidence

.274

.00

347

Pre discharge Dutch HF knowledge

.152

.00

331

Age

.047

.39

338

Gender

-.059

.29

327

Highest level of education

.104

.06

328

NYHA Classification

-.179

.00

307

RN 3 item RHDS

.269

.00

335

7 days post discharge SCHF management
7 day post discharge SCHF management

1

345

BDI

-.150

.00

343

Baseline SCHF maintenance

.189

.00

345

Baseline SCHF management

.425

.00

345

Baseline SCHF confidence

.202

.00

345

Pre discharge Dutch HF knowledge

.198

.00

329

Age

-.162

.00

336

Gender

-.006

.92

325

Highest level of education

.094

.09

326

7 days post discharge SCHF confidence
7 days post discharge SCHF confidence

1.00

BDI

-.14

.00

479.00

Baseline SCHF maintenance

.23

.00

482.00

Baseline SCHF management

.35

.00

482.00

Change in Dutch HF Knowledge

-.08

.09

425.00

Age

-.15

.00

449.00

Gender

-.04

.47

432.00

Highest level of education

.08

.09

431.00

NYHA Classification

-.16

.00

404.00

Patient 4 item RHDS

.28

.00

426.00

113

482.00

The unconditional ICC coefficients for 7-days post discharge SCHF maintenance scores
is 0.09. Post discharge SCHF management ICC coefficient is 0.10 and 0.21 for SCHF
confidence scores. Model fit indices for the 7 days post discharge SCHF maintenance,
management, and confidence scores are described in Table 4.12.
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The model fit indices between null and best fit conditional SCHF maintenance models
depicted a deviance statistic of 79.48. Tests of fixed effects for original and imputed data
estimates are summarized in Table 4.12. Estimates of fixed effects found significant
associations between 7 days post discharge SCHF maintenance and baseline SCHF
maintenance scores (t= 3.18, p≤0.005), baseline SCHF confidence scores (t= 2.13,
p=0.04), and RN-RHDS/SF3 scores (t= 3.59, p≤0.05) [Table 4.12]. Both baseline SCHF
maintenance and confidence scores had small rates of unit change. Estimates of
covariance parameters for 7 day post discharge SCHF maintenance scores only tested
random intercepts, as tests of random slopes always yielded non- convergence warnings.
Table 4.12 also illustrates the 7 days post discharge SCHF maintenance estimate of
covariance parameters. Within group variance remained significant (Wald Z= 10.91,
p≤0.005). Between group variance became non-significant once fixed effects were
controlled for (Wald Z= 0.40, p=0.69). Conditional ICC coefficient for the model was
reduced to 0.01. No further level 2 modeling to explain between group variance was
warranted. The proportion of reduction in prediction error by the conditional model was
19% (Table 4.12).
Associations between predictors of 7 days post discharge SCHF management
scores were tested and portrayed in Table 4.12. Model fit indices between null and best
fitting conditional models were described in Table 4.12. The deviance statistic for the
models was 111.77. Tests of fixed effects for original and imputed data were summarized
in Table 4.12. Estimates of fixed effects for the best fitting conditional model found
significant associations with 7 days post discharge SCHF management scores (Table
4.12). Beck Depression Inventory (t= -2.37, p=0.02), baseline SCHF management (t=
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6.31, p≤ 0.005), and RN–RHDS/SF4 scores (t= 3.48, p≤ 0.005) predicted SCHF
management scores. Estimates of covariance parameters for the model suggested that
significant within group variance remained to be explained (Wald Z=10.92, p≤0.005)
[Table 4.12]. Nonetheless, no significant between group variance remained to be
explained once patient level predictor variance was measured and controlled for (Wald
Z= 1.02, p=0.31). Therefore, no additional level 2 modeling to explain between group
variance is warranted. The conditional ICC coefficient for the model was reduced to 0.03.
The proportion of reduction in prediction error by the conditional model was 27% (Table
4.12).
Fixed and random effects predicting SCHF confidence scores 7 days post
discharge are modeled. Table 4.12 illustrates the model fit indices which compared null
and best fit conditional models tested. The deviance statistic for the 7 days post discharge
SCHF confidence scores was 110.38. Test of fixed effects for original and imputed data
sources were included in Appendix G, Table 4.33. Estimates of fixed effects for SCHF
confidence scores are depicted in Table 4.20. Beck Depression Inventory scores were
found to be significantly associated with SCHF confidence scores (t= -4.26, p≤0.005).
Baseline SCHF management scores (t= 5.17, p≤0.005), and PT-RHDS/SF4 (t= 3.62,
p≤0.005) were also found to be significantly associated with the outcome. Baseline SCHF
confidence scores were not included in the model as they worsened model fit indices.
Estimates of covariance parameters described remaining within group variance not
explained by the tested model (Table 4.21). Once patient level predictors were controlled,
no residual between group variance remained unexplained. No level 2 modeling to
explain between groups needed. Conditional ICC coefficient for this model was reduced
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to 0.01. The proportion of reduction in prediction error by the conditional model was
68% (Table 4.12).
Aims 4 and 5 Associations between patient, nurse RHDS/SF scores and 30-day
hospital readmission, and depression’s moderator effects on the relationship.
The relationship between RHDS scores and 30-day readmission, as well as the
moderating effects of depression, was tested and summarized using original data (Table
4.12). Multiple imputations estimates were conducted. Nonetheless, the IBM SPSS
software was not able to provide averaged pooled data estimates. The estimates provided
added all original and imputation scores without pooling and averaging them. Manual
calculation of pooled estimates was attempted. Selection and calculation of estimations
for each imputation was attempted. The conduction of those tests led to non-convergence
warnings. The lack of convergence suggested model complexity and inadequacy of the
sample data to meet the computational demands of multilevel model estimation with a
categorical outcome (Heck et al., 2012). In addition, MLM technique is sensitive to
misspecification of the model (Bickel, 2007; Heck et al., 2012).
The results of the original data estimates to predict 30-day readmission suggested
a lack of power to detect associations. Due to the loss of cases from listwise deletions, the
final model with original data scores processed a total of 252 cases. The model fit indices
suggested an improvement in fit by the conditional model compared to the null model
(Table 4.12). The best model fit was found for RN 3 item RHDS/SF scores, rather than
PT RHDS/SF scores. The model more accurately predicted patients not readmitted within
30 days (Appendix B, Table 18). An estimate of fixed effects for the intercept was
significantly different than zero in the specified model (t= -2.22, p= 0.03). No other
associations with 30-day readmission were detected. No moderator effects for BDI scores
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were tested. Between groups variance was not significant across groups (Z= 0.27,
p=0.79).
Post Hoc Power Analyses
Post hoc power analyses were conducted with conditional ICC coefficients derived
from the best fitting conditional models. Based on post hoc sample calculations with a
two stage sampling design, a total of ≥ 350 cases per model were sufficient to ensure 0.80
power. All models tested had enough power to detect true significant associations, except
for the 30-day readmission outcome model.
Summary of Chapter 4
A total of 21.6% of patients were readmitted within 30- days to the same hospital
from which they were discharged. The vast majority of participants were ≥ 66 years old
(58.7%). Up to 64.1% had a Caucasian racial profile. Most participants did not report
Hispanic ethnic background (87.5%). The sample was approximately evenly split
between males (47.4%) and females (41.5%). The sample affirmed high school level
education, and beyond (87.2%). The sample represented mostly NYHA classification
disease stages II (48.6%) and III (36.5%).
All Pearson correlations for nurse and patient RHDS composite and individual
item scores were found to be significantly and strongly associated (r2≥ 0.40, p ≤0.005).
Patient RHDS-SF4 scores were less consistent than RN-RHDS/SF 4 scores. Once item 4
of RHDS/SF was deleted, Cronbach alpha for RN-RHDS/SF3 scores increased to 0.74,
while PT-RHDS/SF3 Cronbach statistics increased to 0.54. Convergence validity of PTRHDS and RN-RHDS item 2 scores (measuring knowledge) were found moderately
correlated with Dutch HF knowledge scores. Patient RHDS item 3 scores (measuring
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self-care) did not significantly correlate with baseline SCHF maintenance and
management scores. Patient RHDS item 3 scores showed small to moderate associations
with 7 day post discharge SCHF maintenance, management, and confidence scores.
Nurse RHDS item 3 scores had small to moderate associations with all SCHF scores
(baseline and 7 day post discharge scores).
In the best fit model, predictors found to be associated with PT-RHDS/SF3 scores
included: BDI scores (t= -2.60, p=0.01), baseline SCHF confidence scores (t=2.90,
p≤0.005), pre discharge Dutch HF knowledge scores (t=2.50, p= 0.01), age (t=-2.26,
p=0.02), NYHA class (t=2.31, p=0.02). Age (t= -2.42, p=0.02) and NYHA class (t= 2.15, p=0.03) were also found to be significantly associated with RN-RHDS/SF3 scores.
Estimate of fixed effects for RN-RHDS/SF3 scores were similar to PT-RHDS/SF3
estimate of fixed effects, except for BDI scores. Nurses considered patient education
level (t= 2.19, p=0.03) to be a predictor of RHD. Significant within group variance
remained unexplained by the specified model in the PT-RHDS/SF3 estimates (Wald Z=
12.29, p≤0.05) and RN-RHDS/SF3 (Wald Z= 12.32, p≤0.05) estimates of covariance
parameters. Nonetheless, between hospitals variance was explained by the fixed effects
tested in PT-RHDS/SF3 (Wald Z= 1.27, p=0.21) and RN-RHDS/SF (Wald Z= 0.55,
p=0.58) models.
Estimates of fixed effects found significant associations between 7 days post
discharge SCHF maintenance and baseline SCHF maintenance scores (t= 3.18, p≤0.005),
baseline SCHF confidence scores (t= 2.13, p=0.04), and RN-RHDS/SF3 scores (t= 3.59,
p≤0.05). Estimates of covariance parameters for 7 day post discharge SCHF maintenance
scores only tested random intercepts, as tests of random slopes always yielded non-
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convergence warnings. Within group variance remained significant (Wald Z= 10.91,
p≤0.005). Between group variance became non-significant once fixed effects were
controlled for (Wald Z= 0.40, p=0.69). Estimates of fixed effects found significant
associations with 7 days post discharge SCHF management scores. Beck Depression
Inventory (t= -2.37, p=0.02), baseline SCHF management (t= 6.31, p≤ 0.005), and RNRHDS/SF4 scores (t= 3.48, p≤ 0.005) predicted SCHF management scores. Estimates of
covariance parameters for the model suggested that significant within group variance
remained to be explained (Wald Z=10.92, p≤0.005). Nonetheless, no significant between
group variance remained to be explained once patient level predictor variance was
measured and controlled for (Wald Z= 1.02, p=0.31). Fixed and random effects
predicting SCHF confidence scores 7 days post discharge are modeled. Beck Depression
Inventory scores were found to be significantly associated with SCHF confidence scores
(t= -4.26, p≤0.005). Baseline SCHF management scores (t= 5.17, p≤0.005), and PTRHDS/SF4 (t= 3.62, p≤0.005) were also found to be significantly associated with the
outcome. Baseline SCHF confidence scores were not included in the model as they
worsened model fit indices. Estimates of covariance parameters described remaining
within group variance not explained by the tested model. Once patient level predictors
were controlled, no residual between group variance remained unexplained. The results
of the original data estimates to predict 30-day readmission suggested a lack of power to
detect associations. Due to the loss of cases from list-wise deletions, the final model with
original data scores processed a total of 252 cases. The best model fit was found for
RNRHDS/SF3 scores, rather than PT-RHDS/SF4 scores. The model more accurately
predicted patients not readmitted within 30 days. An estimate of fixed effects for the
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intercept was significantly different than zero in the specified model (t= -2.22, p= 0.03).
No other associations with 30-day readmission were detected. No moderator effects for
BDI scores were tested. Between groups variance was not significant across groups (Z=
0.27, p=0.79).
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Chapter 5
Discussion
The secondary data analysis conducted tested the psychometric properties of the
RHDS/SF. Associations between the patient characteristics which improve perceived
RHD were assessed. Associations between patient RHD and self-care practices following
discharge were tested. The relationships between readiness for discharge and 30-day
readmission, as well the moderating effect of depression in the hypothesized relationship,
were evaluated. Despite the application of MI technique to the sample, substantial listwise deletions occurred. Dichotomous variables, such as Dutch HF knowledge scores and
gender were not imputed. The large amounts of list-wise deletions with the imputed data
led to a loss of statistical power to detect associations between predictors and 30-day
hospital readmission. Limited variability in PT-RHDS/SF3, RN-RHDS/SF3, and7 days
post discharge SCHF scores led to lack of model convergence when testing for random
slopes. Therefore, the full multi-level modeling potential to explain between group slope
variance was not developed. The following section will discuss the strengths and
limitations of the findings as it pertains to each of the study aims and models. Clinical
and future research implications are discussed. Future approaches and recommendations
are incorporate in the discussion.
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Psychometric properties of the RHDS
The RHDS tool is a clinically relevant patient reported outcome (PRO) to assess
in hospitalized patients with a chronic disease history, and at high risk for readmission.
The short version of the tool enhances the efficiency and its utility as a self-efficacy
measure. Several limitations in the psychometric properties of the RHDS/SF may have
hindered the ability to discriminate between individuals with varying degrees of readiness
when measuring the latent trait and its relationship to readmission and self-care
outcomes. For example, limited reliability and high measurement error tends to attenuate
correlations. As a result, a larger sample size is needed in order to detect true
associations. According to Heck and colleagues (2012) research studies using multilevel
modeling frequently lead to Type II error due to the larger sample size requirement to
detect differences when adjusting standard errors to correct for intra-class score
clustering. In this sample of chronic HF patients, the reliability of the patient RHDS/SF
was substandard. The psychometric properties of the tool improved significantly with the
elimination of the fourth item (measuring social support). Regardless, the Cronbach alpha
remained to be well below accepted standards for patient scores (≤0.70). A combination
of poor reliability characteristics, list-wise deletions, and the adjusted standard error
estimations led to inabilities to detect associations between RHDS/SF scores and 30-day
readmission.
The prevalence of Type II error in multilevel modeling is also a function of the
computational demands of the estimators (Heck et al., 2012). The computation demands
refer to demand for enough variability in the measures. It has been noted in previous
studies by Weiss and colleagues that patients tend to score themselves ≥ 8.0 (Weiss &
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Piacentine, 2006; Weiss et al., 2007). In this sample of chronic HF patients the average
scores ≥ 7.0. The higher level of RHD skews variables, limiting variability. In spite of
adequate sample size to test predictors of SCHF scores 7 days post-discharge, the
frequency of non-convergence warnings encountered with all models when testing for
random slopes may relate to the complexity of the hypothesized relationships in contrast
to the variability present in the data.
According to Pearson correlations, the convergent validity of RHDS items 2, 3,
composite scores, Dutch HF knowledge, and SCHF scores were not as strong as
expected. RHDS items 2 and 3 were significantly skewed, suggesting a possible
attenuation of correlations given the parametric characteristics of these 2 items. However,
RHD as a latent trait meets the characteristics of a self-efficacy measure. The classical
test theory (CTT) approach to evaluate the psychometric properties of the measure, as
well as using CTT approach for the generation of short forms may not be ideal. Classical
test theory psychometrics approach attempts to quantify the amount of the trait in relation
to a criterion. Item response theory (IRT) is an approach used to evaluate the degree of
the trait in the individual (Wilson, Allen, & Li, 2006). The approach has been more
recently applied to evaluate self-reported health behavior measures, such as self-efficacy
measures (Sebille et al., 2010). In the case of the RHDS/SF, the identification of
discriminate items that can accurately and precisely quantify the degree of perceived
readiness for discharge within a normal distribution may be useful in generating reduced
RHDS versions. In the chronic HF patient population a different set of more discriminate
RHDS/SF items may quantify the degree of the RHD trait, increase variability in the
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composite scores, lead to improvement in the psychometric properties, and optimize the
predictive validity of the measure.
Concurrently, the small to moderate correlations between RHDS items, the
RHDS/SF composite scores, against validated measures with an established criterion are
not surprising. According to several authors, the application of IRT technique to the
psychometric analysis of self-efficacy measures also lead to different criteria by which to
evaluate validity and reliability (Baker, 2001; Edelen & Reeve, 2007; Sebille et al., 2010;
Wilson, Allen, & Li, 2006). The analysis of the RHDS measure using IRT techniques is a
potentially promising future research direction. The increasing incorporation of PRO in
clinical studies and the framework provided by the Patient-Reported Outcomes
Measurement Information System (PROMIS) network for creating item banks can be
adapted to the RHDS tool to enhance the clinical and research utility of the measure. The
construct of the RHDS as a self-efficacy and PRO of the quality hospital episode of care
and/or the discharge process has theoretical soundness, particularly in the chronically ill.
The inability to articulate the adequacy of RHDS reliability and predictive validity may
indicate limitations in the psychometric properties of the items and/or the parametric
characteristics of the overall dataset.
Biopsychosocial predictors of RHDS
There were not many substantive or quantitative differences between predictors of
PT-RHDS/SF3 and RN-RHDS/SF3 scores. Many of the independent variables associated
with increased RHD were the same and the rates of unit change in the expected RHDS
scores were nearly identical. Previous research studies had found RN-RHDS/SF scores to
have better predictive validity than PT-RHDS/SF scores (Weiss M, 2010; Weiss et al.,
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2012). In this cohort, RN-RHDS/SF3 was found to be a better fit to the observed data
than PT-RHDS/SF scores when testing associations with SCHF scores and 30-day
hospital readmission. It became relevant to understand the factors associated with the
nurses impression of a patient’s RHD. Whereas the baseline SCHF confidence
significantly predicted a patient’s perception of their RHD, nurses considered the baseline
SCHF maintenance practices of the patient as indicative of their RHD. Nurse scores are
able to qualify actual self-care maintenance abilities, whereas patients deemed their
confidence to take care of themselves as predictive of their RHD. Nurses also seemed to
take into consideration the education level of the patient. Depression symptoms were
found in both scores to correlate with decreased perception of readiness. The impact of
depression in RHDS and SCHF scores was a relevant and consistent finding. The unit
rates of change in scores with every unit increase in BDI score were also sizeable. A
summary of the literature on the impact of depression on self-efficacy is beyond the
scope of the discussion. Nonetheless, understanding of the mechanisms via which
depression affects self-efficacy may provide insight into effective nursing interventions
that may be targeted to optimize perceived RHD in patients.
RHDS and SCHF scores post discharge
Patient and nurse RHDS scores were significantly associated with SCHF scores 7
days post discharge. Previous research studies had found a relationship between RHDS
scores and coping difficulties post discharge. Potentially, better coping skills with selfcare demands may specify how RHDS scores and SCHF scores are related to one another
in the chronic HF population (Weiss & Piacentine, 2006). It is of note that in SCHF
maintenance and management scores, their respective baseline scores played a significant
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role in predicting the subsequent scores post discharge. Nurses RHDS/SF was more
predictive than PT-RHDS/SF scores. In the case of the 7 day SCHF confidence score, it
was baseline SCHF management abilities and PT-RHDS/SF4 scores the significant
factors in predicting how confident the patient felt in their self-care abilities 7 days
following discharge.
In terms of model fitting, nurses’ report of RHDS score fit the observed data
better when evaluating predicted levels of SCHF maintenance and management scores
post discharge. Patient RHDS observed scores better predicted SCHF confidence scores
post discharge. It is important to differentiate between SCHF maintenance and
management scores versus SCHF confidence scores. From a theoretical perspective,
SCHF maintenance and management scores reflect self-care ability, while SCHF
confidence represents more of a self-efficacy assessment of the ability for self-care.
Additionally, RHDS/SF4 scores were found to have better model fit indices to observed
data than RHDS/SF3 scores, and to be predictive of SCHF management and confidence
scores post discharge. The incorporation of social support into the SCHF management
and confidence scores suggest that RHDS/SF4, including an assessment of social support
resources plays a role in SCHF management and rescue activities once discharged.
Likewise, a patient’s own assessment of his/her social support structures plays a role in
SCHF confidence at home.
The tested model findings are to be interpreted with caution as the underlying
premise of the 3 sub-scales is that scores are highly correlated with one another,
subsequently not testing them as a latent variable yields estimates with downwardly
biased standard errors. The bias in standard error leads to higher rates of Type I errors.
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Multivariate multilevel modeling is the appropriate statistical technique to analyze latent
variables (Heck et al., 2010). When attempts were made to model all three scores as a
latent factor, non convergence warnings prevented the generation of potentially more
accurate estimates. Furthermore, the poor reliability statistics for RHDS/SF4 scores play
a role in the reproducibility of the findings. The 4-item composite scores were modeled
based on its superior model fit indices when predicting SCHF management and
confidence scores. However, the findings may be sample specific given the poor
reliability and measurement error of RHDS/SF4 scores.
Model specification issues
While modeling of associations with RHDS scores, a common feature was
identified. In both, PT-RHDS/SF3 and RN-RHDS/SF3, models significant within and
between groups variance was not explained by the tested model. The findings point to the
possibility of model misspecification. Multilevel modeling is sensitive to misspecification
(Bickel, 2007). Multiple prior research studies by Weiss and colleagues incorporated
predictors other than the ones available for this secondary analysis. There was a lack of
organizational level information which may explain some of the variability within groups
as well as between group through the test of cross level interactions. Unfortunately, the
full multilevel analytic potential of the models was not achieved. In the case of the PTRHDS/SF3 and RN-RHDS/SF3 outcome models, the degree of clustering warranted
standard error adjustment, which was applied using the multi-level technique. However,
unknown patient and/organizational level characteristics which may play a role predicting
within group RHDS/SF3 scores in this chronic HF population were not modeled. In the
case of the 7 days post discharge SCHF outcome models, all between groups variations
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was reduced to non-significant levels after controlling for patient level factors. Within
group variance remained significantly different than zero after controlling for available
patient-level predictors. The findings suggest misspecification issues in the tested models.
For multi-level regression there is no direct R2 comparator. The alternative R12
measures the proportion of prediction error reduced by the model. Model fit indices are
used to gauge the fit of the model to observed data. Nonetheless, there are not criterions
to determine how much deviance between null and conditional models give an estimate
of the adequacy of the goodness of fit (Heck et al., 2012; Heck et al., 2010). The standard
judgment of fit criteria is that as long as the conditional model fit indices are lower than
the null model indices, it is a better model to the observed data. Nonetheless, direct
comparisons cannot be made between indices across different datasets and the absolute
deviance values for dichotomous outcome models are not to be strictly interpreted.
Clinical Implications
The incorporation of PROs into clinical decision-making suggests that RHD
assessments in the clinical setting has implications on how chronic HF care is conducted
during episode of care transitions (i.e., hospital discharge), how the discharge process is
conducted, as well as to the development of nursing interventions, which enhance patient
engagement and activation. Patient-reported outcomes are relevant to the management of
chronic diseases, such as HF. Patient-reported outcomes are of particular relevance to the
delivery of patient centered care that engages patient participation. Patient centered care
and clinical decision-making for chronic conditions is to be focused on patient needs.
Patient-reported outcome measures, such as RHDS scores, provide a standardized method
to assess needs at times of hospital to home transition.
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The systematic assessment of depression in chronic HF is of clinical relevance, in
terms of how it affects self-efficacy and PRO measures. Depression prevalence in the
chronic HF population suggests that the identification of depression, its effects on patient
chronic disease management abilities may be associated with HF outcomes. Therefore,
depression screening, diagnosis, treatment referrals, and care coordination are
recommended.
In tandem, identification of nursing interventions that add value without
increasing patient and nurse burden is the goal of effective and efficient care delivery.
Study findings corroborate that RHDS/SF scores play a role in HF self-care practices
once discharge has occurred. Therefore, identification of nursing interventions that add
value to the effectiveness of the discharge process, while maintaining efficiency is a
relevant clinical implication of the study results.
Future Research Implications
The standard analytical approach of PRO measures under the National Institutes
of Health PROMIS network is IRT and computerized adaptive testing (CAT). However,
the RHDS item reduction analytic strategy applied for the IHO study RHDS/SF version
was classic test theory. Future research using RHDS/SF scores should focus on the
identification of highly discriminate items using state of the science approaches, such as
IRT. The technique was been widely used in education research and is being increasingly
used in the healthcare field. Future psychometrics testing and item reduction should use
IRT modeling to evaluate the tool’s reliability and validity.
Additional exploratory analyses should be conducted to understand hospital,
organizational, or contextual variables associated with PT- and RN-RHDS/SF scores, as
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well as 7 days post discharge SCHF scores. The significant within group residual
variance not explained by the tested models, suggest the need for future research to
identify organizational or contextual determinants of outcomes in the chronic HF
population. Future research should focus on the identification of alternative measures of
care success this patient population. The 30-day hospital readmission as an indicator of
quality of inpatient care may not be adequate or appropriate. Alternative measures of
success, such as reductions in time-to-event (readmission or death); portend to have
significant implications to the quality of life of chronic HF patients and how quality of
inpatient care is defined. Furthermore, measures such as early referral to ventricular
assistive device (VAD) programs can have substantial cost reduction implications,
reductions in hospital readmissions, and reductions in mortality. The role of care
coordination during transitions of care, including referral and establishment of outpatient
resources for the management of chronic HF, may also be alternate measures of quality
inpatient care and correlate with hard outcomes, such as 30-day readmission.
Summary Chapter 5
The secondary data analysis conducted tested the psychometric properties of the
RHDS/SF. Associations between the patient characteristics which improve perceived
RHD were assessed. Associations between patient RHD and self-care practices following
discharge were tested. The relationships between readiness for discharge and 30-day
readmission, as well the moderating effect of depression in the hypothesized relationship,
were evaluated. The large amounts of list-wise deletions with the imputed data led to a
loss of statistical power to detect associations between predictors and 30-day hospital
readmission. A combination of poor reliability characteristics, list-wise deletions, and the

133

adjusted standard error estimations led to inabilities to detect associations between
RHDS/SF scores and 30-day readmission. The inability to articulate the adequacy of
RHDS reliability and predictive validity may indicate limitations in the psychometric
properties of the items and/or the parametric characteristics of the overall dataset. There
were not many substantive or quantitative differences between predictors of PTRHDS/SF3 and RN-RHDS/SF3 scores. Whereas the baseline SCHF confidence
significantly predicted a patient’s perception of their RHD, nurses considered the baseline
SCHF maintenance practices of the patient as indicative of their RHD. Nurse scores are
able to qualify actual self-care maintenance abilities, whereas patients deemed their
confidence to take care of themselves as predictive of their RHD. Nurses also seemed to
take into consideration the education level of the patient. Depression symptoms were
found in both scores to correlate with decreased perception of readiness. Patient and
nurse RHDS scores were significantly associated with SCHF scores 7 days post
discharge. Nurses RHDS/SF was more predictive than PT-RHDS/SF scores. In the case
of the 7 day SCHF confidence score, it was baseline SCHF management abilities and PTRHDS/SF4 scores the significant factors in predicting how confident the patient felt in
their self-care abilities 7 days following discharge. In both, PT-RHDS/SF3 and RNRHDS/SF3, models significant within and between groups variance was not explained by
the tested model. In the case of the 7 days post discharge SCHF outcome models, all
between groups variations was reduced to non-significant levels after controlling for
patient level factors. Within group variance remained significantly different than zero
after controlling for available patient-level predictors. The findings suggest
misspecification issues in the tested models. The incorporation of PROs into clinical
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decision-making suggests that RHD assessments in the clinical setting has implications
on how chronic HF care is conducted during episode of care transitions (i.e., hospital
discharge), how the discharge process is conducted, as well as to the development of
nursing interventions, which enhance patient engagement and activation. Patient-reported
outcome measures, such as RHDS scores, provide a standardized method to assess needs
at times of hospital to home transition. The systematic assessment of depression in
chronic HF is of clinical relevance, in terms of how it affects self-efficacy and PRO
measures. Therefore, depression screening, diagnosis, treatment referrals, and care
coordination are recommended.
Study findings corroborate that RHDS/SF scores play a role in HF self-care
practices once discharge has occurred. Therefore, identification of nursing interventions
that add value to the effectiveness of the discharge process, while maintaining efficiency
is a relevant clinical implication of the study results. Future research using RHDS/SF
scores should focus on the identification of highly discriminate items using state of the
science approaches, such as IRT. The technique was been widely used in education
research and is being increasingly used in the healthcare field. Future psychometrics
testing and item reduction should use IRT modeling to evaluate the tool’s reliability and
validity. Additional exploratory analyses should be conducted to understand hospital,
organizational, or contextual variables associated with PT- and RN-RHDS/SF scores, as
well as 7 days post discharge SCHF scores. Future research should focus on the
identification of alternative measures of care success this patient population. The 30-day
hospital readmission as an indicator of quality of inpatient care may not be adequate or
appropriate.
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APPENDIX B
Table 1: Patient RHDS Items 1-4 Inter-Item Correlation Matrix
Imputation Number

Original
data

1

Item 1 How
would you
describe your
energy today
Item 2 How much
do you know
about problems to
watch for after
you go home
Item 3 How well
will you be able
to perform your
personal care
Item 4 How much
help will you
have with your
personal care after
you go home
Item 1 How
would you
describe your
energy today
Item 2 How much
do you know
about problems to
watch for after
you go home
Item 3 How well
will you be able
to perform your
personal care

Item 1
How
would you
describe
your
energy
today

Item 3 How
well will
you be able
to perform
your
personal
care

Item 4 How
much help will
you have with
your personal
care after you
go home

1.00

Item 2
How much
do you
know
about
problems
to watch
for after
you go
home
.28

.29

-.01

.28

1.00

.27

.03

.29

.27

1.00

-.10

-.01

.03

-.10

1.00

1.00

.26

.30

-.04

.26

1.00

.27

.02

.30

.27

1.00

-.12
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Table 1: Patient RHDS Items 1-4 Inter-Item Correlation Matrix (cont.)
Imputation Number

2

Item 4 How
much help will
you have with
your personal
care after you go
home
Item 1 How
would you
describe your
energy today
Item 2 How
much do you
know about
problems to
watch for after
you go home
Item 3 How well
will you be able
to perform your
personal care
Item 4 How
much help will
you have with
your personal
care after you go
home

Item 1
How
would you
describe
your
energy
today

Item 2
How
much do
you know
about
problems
to watch
for after
you go
home

Item 3 How
well will
you be able
to perform
your
personal
care

Item 4 How
much help
will you have
with your
personal care
after you go
home

-.04

.02

-.12

1.00

1.00

.31

.31

.00

.31

1.00

.30

.00

.31

.30

1.00

-.10

.00

.00

-.10

1.00
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Table 1: Patient RHDS Items 1-4 Inter-Item Correlation Matrix (cont.)
Imputation Number

Item 1
How
would you
describe
your
energy
today

3

4

Item 1 How
would you
describe your
energy today
Item 2 How
much do you
know about
problems to
watch for after
you go home
Item 3 How well
will you be able
to perform your
personal care
Item 4 How
much help will
you have with
your personal
care after you go
home
Item 1 How
would you
describe your
energy today
Item 2 How
much do you
know about
problems to
watch for after
you go home
Item 3 How well
will you be able
to perform your
personal care
Item 4 How
much help will
you have with
your personal
care after you go
home

Item 3 How
well will
you be able
to perform
your
personal
care

Item 4 How
much help
will you have
with your
personal care
after you go
home

1.00

Item 2
How
much do
you know
about
problems
to watch
for after
you go
home
.29

.27

-.01

.29

1.00

.31

.00

.27

.31

1.00

-.11

-.01

.00

-.11

1.00

1.00

.31

.29

-.01

.31

1.00

.32

.05

.29

.32

1.00

-.07

-.01

.05

-.07

1.00
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Table 1: Patient RHDS Items 1-4 Inter-Item Correlation Matrix (cont.)
Imputation Number

Item 1
How
would you
describe
your
energy
today

5

Item 2
How much
do you
know about
problems to
watch for
after you
go home
.27

Item 1 How
1.00
would you
describe your
energy today
Item 2 How
.27
1.00
much do you
know about
problems to
watch for after
you go home
Item 3 How well
.30
.28
will you be able
to perform your
personal care
Item 4 How
.00
.03
much help will
you have with
your personal
care after you go
home
Patient RHDS Items 1 through 3 Inter-Item Correlation Matrix
Imputation Number
How
How
would you
much do
describe
you
your
know
energy
about
today
problems
to watch
for after
you go
home
Original
Item 1 How
1.00
.28
data
would you
describe your
energy today
Item 2 How
.28
1.00
much do you
know about
problems to
watch for after
you go home
Item 3 How well
.29
.27
will you be able
to perform your
personal care
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Item 3
How well
will you
be able to
perform
your
personal
care
.30

Item 4 How
much help
will you have
with your
personal care
after you go
home

.28

.03

1.00

-.10

-.10

1.00

.00

How well will you be able to
perform your personal care

.29

.27

1.00

Table 1: Patient RHDS Items 1-4 Inter-Item Correlation Matrix (cont.)
Imputation Number

How
would you
describe
your
energy
today

1

2

3

Item 1 How
would you
describe your
energy today
Item 2 How
much do you
know about
problems to
watch for after
you go home
Item 3 How well
will you be able
to perform your
personal care
Item 1 How
would you
describe your
energy today
Item 2 How
much do you
know about
problems to
watch for after
you go home
Item 3 How well
will you be able
to perform your
personal care
Item 1 How
would you
describe your
energy today
Item 2 How
much do you
know about
problems to
watch for after
you go home
Item 3 How well
will you be able
to perform your
personal care

How well will you be able to
perform your personal care

1.00

How
much do
you
know
about
problems
to watch
for after
you go
home
.26

.26

1.00

.27

.30

.27

1.00

1.00

.31

.31

.31

1.00

.30

.31

.30

1.00

1.00

.29

.27

.29

1.00

.31

.27

.31

1.00
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.30

Table 1: Patient RHDS Items 1-4 Inter-Item Correlation Matrix (cont.)
Imputation Number

How
would you
describe
your
energy
today

4

How
much do
you
know
about
problems
to watch
for after
you go
home
.31

Item 1 How
1.00
would you
describe your
energy today
Item 2 How
.31
1.00
much do you
know about
problems to
watch for after
you go home
Item 3 How well
.29
.32
will you be able
to perform your
personal care
5
Item 1 How
1.00
.27
would you
describe your
energy today
Item 2 How
.27
1.00
much do you
know about
problems to
watch for after
you go home
Item 3 How well
.30
.28
will you be able
to perform your
personal care
Nurse RHDS Items 1-4 Inter-Item Correlation Matrix
How
How much
would
does your
you
patient
describe
know about
your
problems
patients
to watch
energy
for after
today
going
home
How would you describe your
1.00
.42
patients energy today
How much does your patient
.42
1.00
know about problems to watch
for after going home
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How well will you be able to
perform your personal care

.29

.32

1.00

.30

.28

1.00

How well
will your
patient be
able to
perform
his/her
personal
care

How much
help will your
patient have
with his/her
personal care
after going
home

.55

-.11

.47

.09

Table 1: Patient RHDS Items 1-4 Inter-Item Correlation Matrix (cont.)
Imputation Number

How
would
you
describe
your
energy
today

How much
do you
know about
problems
to watch
for after
you go
home
.47

How well will your patient be
.55
able to perform his/her personal
care
How much help will your patient
-.11
.09
have with his/her personal care
after going home
Nurse RHDS Items 1-3 Inter-Item Correlation Matrix
How would
you
describe
your
patients
energy
today
How would you describe your patients
energy today
How much does your patient know about
problems to watch for after going home
How well will your patient be able to
perform his/her personal care

How well
will you be
able to
perform
your
personal
care
1.00

-.13

-.13

1.00

How well will
your patient
be able to
perform
his/her
personal care

1.00

How much
does your
patient know
about
problems to
watch for
after going
home
.42

.42

1.00

.47

.55

.47

1.00
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.55

Table 2: Patient RHDS Items 1-4 Item-Total Statistics

How would you

Scale

Scale

Corrected

Squared

Cronbach's

Mean if

Variance

Item-Total

Multiple

Alpha if

Item

if Item

Correlation

Correlation

Item

Deleted

Deleted

22.59

23.64

.22

.13

.06

20.74

24.56

.26

.13

.04

19.98

26.21

.16

.14

.14

22.81

19.01

-.04

.01

.55

Deleted

describe your energy
today
How much do you
know about problems to
watch for after you go
home
How well will you be
able to perform your
personal care
How much help will
you have with your
personal care after you
go home
Nurse RHDS Items 1-4 Item-Total Statistics

How would you

Scale

Scale

Corrected

Squared

Cronbach's

Mean if

Variance

Item-Total

Multiple

Alpha if

Item

if Item

Correlation

Correlation

Item

Deleted

Deleted

21.22

22.92

.30

.34

.18

20.21

21.46

.45

.28

.06

19.48

22.65

.31

.38

.17

21.99

21.84

-.07

.05

.73

Deleted

describe your patients
energy today
How much does your
patient know about
problems to watch for
after going home
How well will your
patient be able to
perform his/her
personal care
How much help will
your patient have with
his/her personal care
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Scale

Scale

Corrected

Squared

Cronbach's

Mean if

Variance

Item-Total

Multiple

Alpha if

Item

if Item

Correlation

Correlation

Item

Deleted

Deleted

Deleted

after going home
Patient RHDS Items 1-3 Item-Total Statistics

How would you

Scale

Scale

Corrected

Squared

Cronbach's

Mean if

Variance

Item-Total

Multiple

Alpha if

Item

if Item

Correlation

Correlation

Item

Deleted

Deleted

16.69

9.41

.36

.13

.45

14.84

10.92

.36

.13

.45

14.09

10.72

.36

.13

.44

Deleted

describe your energy
today
How much do you
know about problems to
watch for after you go
home
How well will you be
able to perform your
personal care
Nurse RHDS Items 1-3 Item-Total Statistics

How would you

Scale

Scale

Corrected

Squared

Cronbach's

Mean if

Variance

Item-Total

Multiple

Alpha if

Item

if Item

Correlation

Correlation

Item

Deleted

Deleted

15.58

10.72

.57

.33

.64

14.57

12.06

.50

.26

.71

13.83

10.21

.61

.37

.59

Corrected

Squared

Cronbach's

Deleted

describe your patients
energy today
How much does your
patient know about
problems to watch for
after going home
How well will your
patient be able to
perform his/her
personal care
Nurse RHDS Items 1-3 Item-Total Statistics
Scale

Scale
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How would you

Scale

Scale

Corrected

Squared

Cronbach's

Mean if

Variance

Item-Total

Multiple

Alpha if

Item

if Item

Correlation

Correlation

Item

Deleted

Deleted

Mean if

Variance

Item-Total

Multiple

Alpha if

Item

if Item

Correlation

Correlation

Item

Deleted

Deleted

15.58

10.72

.57

.33

.64

14.57

12.06

.50

.26

.71

13.83

10.21

.61

.37

.59

Deleted

Deleted

describe your patients
energy today
How much does your
patient know about
problems to watch for
after going home
How well will your
patient be able to
perform his/her
personal care
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