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Abstract

Background: Heart failure (HF) affects approximately 5.8 million people in the US. Each year an additional 670,000 new
cases of HF are diagnosed and about 300,000 people die. HF is one of the most common reasons for hospitalization,
especially in those over age 65, and it accounts for about $39.2 billion dollars in health care costs. The cost of inpatient
care and the many treatment options available have led to the development of population based managed care (PBMC) HF
clinics. Managed care most commonly occurs in outpatient settings, but there is relatively little data on the effectiveness of
nurse-managed population based managed care (PBMC) in improving outcomes. The aim of this study was to examine the
quality of life (QOL) of outpatient HF patients (N=80) who used a nurse-managed PBMC heart failure clinic in a southern
urban US city.

Methods: This was a correlational descriptive study. Data were collected at baseline, 6 months, and 12 months using Short
Form (SF)-12 assessments.

Results: Findings showed subjects were able to maintain their mental and physical status even though it would ordinarily
be expected to decline over time.

Conclusions: Use of nurse-managed PBMC heart failure clinics has value in sustaining QOL for patients and should be
considered as a useful approach for maintaining patient physical and mental function.
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1 Introduction

Heart failure (HF) is a chronic, serious, and expensive medical condition affecting approximately 5.8 million people in the
United States. Heart failure is the only cardiovascular disorder that is increasing in both incidence and prevalence in the
U.S. Each year an additional 670,000 new cases of HF are diagnosed !, Survival after HF diagnosis has improved over
time. However, the death rate remains high; one in five individuals will die within one year of the diagnosis and 50% of
people diagnosed with HF will die within 5 years. This devastating disease in people is a major cause of debilitating
symptoms, frequent rehospitalizations, and high rates of mortality in those over age 65 ["?. HF is one of the most common
reasons for hospitalization, and indeed, it is estimated that heart failure accounts for approximately 25% of all cardiac
admissions. In 2010, heart failure resulted in an estimated cost of $39.2 billion for the United States. These figures
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represent the financial resources required to address needs relating to health care services, medications and lost
productivity. Hospital readmissions due to HF exacerbations have become a persistent problem, and in part are responsible
for the escalating costs to the U.S. health care system "> %,

A key problem for patients with HF is quality of life. Patients must track their daily symptoms, dietary choices, and
weight, and adhere to medication regimens in order to maintain health. The pathology of chronic heart failure leads to
symptoms such as shortness of breath at rest, shortness of breath on exertion, and fatigue, which can then lead to
limitations in activities of daily living and work-related activities. Office visit co-pays, hospital co-insurance, and
medication costs may lead to financial distress. Physiologic symptoms, treatment side effects or financial distress may lead
to psychological distress. Rector, Anand, and Cohn ' found that ordinary symptoms of heart failure were the causes of
“approximately 40% of the variation in quality of life.” It may thus be argued that symptoms of heart failure are crucial
influences on people’s quality of life. Patients’ ability to actively manage their own care also affects their quality of life.

However, most heart failure patients do not understand their disease process, nor do they comply with appropriate
treatment regimens ' 7. Hence, there is a need for heart failure management programs that encompass components
described by the Consensus Statement of the Heart Failure Society of America. These components are disease
management, functional assessment, quality of life assessment, medical therapy and drug evaluation, device evaluation,
nutritional assessment, follow-up, advance planning, communication, provider education, and quality assessment /.

The literature has shown that participation in heart failure disease management programs is associated with improved
clinical outcomes as well as quality of life . Patients who participate in a disease management program have been found
to experience significant survival benefits by increasing appropriate medication prescriptions, improving treatment
compliance, and reducing hospitalizations * '® ', In addition to reduced hospitalizations, heart failure disease
management programs have improved mortality for heart failure patients by an amount similar to that achieved by drug
therapy °.

“Population based managed care is an approach to planning and delivering care to defined patient population that tries to
ensure that effective interventions reach all patients who need them” ") In an HF population-based managed care
(PBMC) approach, an advanced practice nurse, an expert nurse clinician, works in collaboration with members of a
multidisciplinary team that may include “physicians, nurses, pharmacists, nutritionists, social workers, exercise
physiologists, and other health care professionals with specialized training and skills in HF management” ¥ to deliver
effective services, maximize health outcomes and lower costs. It is widely recognized that outpatient disease management
programs improve clinical and hospital outcomes, but there is relatively little data on the effectiveness of nurse-managed
population based managed care (PBMC) in improving outcomes of patients with heart failure. However, several studies
have found that multidisciplinary teams for the management of patients with heart failure improved outcomes for
patients !**1 The goals of multidisciplinary heart failure management programs are to reduce mortality and
rehospitalization rates and improve quality of life for patients through individualized patient care ).

Quality of life has been found to be a predictor of outcomes in heart failure patients managed in a disease management
program !'* 1%l Health related quality of life is defined as “aspects of an individual’s subjective experience that relate
both directly and indirectly to health, disease, disability, and impairment” ["® The purpose of this study was to examine the
quality of life of outpatient HF patients who used a nurse-managed population based managed care (PBMC) heart failure
clinic over time.

2 Method

This correlational descriptive study was approved by the university IRB. Patients enrolled in the program signed an
informed consent upon entry into the disease management program. Quality of life surveys were administered to patients
by trained heart failure clinic staff. Patients were not approached by the investigators, and no patient identifying data were
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collected. Only the patient’s New York Heart Association (NYHA) classification, age, race, gender and responses to
questions on the quality of life questionnaire were recorded.

2.1 Setting

The study was conducted in a nurse-managed disease management program located in an urban area in the South. The
program provides education, treatment and management to heart failure patients. The heart failure clinic team consists of a
nurse practitioner, expert nurse clinician, and dietitian, along with a social worker and resource specialist; the team uses
evidenced based practice interventions. The advanced practice nurse and expert nurse clinician work in collaboration with
other team members to maximize health outcomes and lower costs. The resource specialist assists patients to find services
to help cover the costs of medications, and the social worker helps to integrate other ancillary services needed to ensure
quality of care. The dietitian provides nutritional recommendations and counseling as warranted.

2.2 Sample

A convenient sample of 80 heart failure patients enrolled in the nurse-managed outpatient clinic completed the survey at
three time points. The heart failure clinic instituted the use of the SF-12 survey as part of their normal protocol to measure
quality of life. Each time a patient came to the clinic, a SF-12 survey is completed as part of the regular work up. This
practice is one of the components of a heart failure clinic described by the Consensus Statement on Heart Failure
Clinics ). The sample in this study included men (n=48) and women (n=32); they were Caucasian (n=46),
African-American (n=33) or other (n=1), and ranged in age from 28-96 years old with a mean age of 71.07. The New York
Heart Association (NYHA) classification, which is most frequently used to describe patients’ functional capacity, was
used to establish heart failure stage. NYHA classifications are defined as follows: Class [-no symptoms with ordinary
activity; Class II-no symptoms at rest (ordinary activity results in symptoms); Class IlI-less than ordinary activity causes
symptoms (no symptoms at rest); Class [V-symptoms at rest. The patients’ NYHA classification was determined by the
nurse practitioner. The sample included individuals with Stage II (n=15), Stage III (n=52) and Stage IV (n=13) heart

failure. Table 1 displays the demographics of the sample.

Table 1. Demographic Characteristics of Sample (N = 80)

Characteristics n Percent
Gender

e Male 48 60.0%

e Female 32 40.0%
Race

e  Caucasian 46 57.5%

e  African-American 33 41.3%

e  Unknown 1 1.2%

New York Heart Failure Classification (NYHA)

o I 0 0%

o I 15 18.8%
o I 52 65.0%
o IV 13 16.2%

2.3 Instruments

The SF 12, a short-form health survey with 12 questions, was used to assess quality of life. The SF 12 measures general
health status from the patient’s point of view. The survey includes physical functioning, role functioning physical, bodily
pain, general health, vitality, social functioning, role functioning emotional, and mental health. Results are expressed in
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two meta-scores: the Physical Component Summary (PCS) and the Mental Component Summary (MCS). High scores
indicate better functioning and quality of life. The PCS and MCS scores have a range from 0-100 with a mean score of 50
representing the average health status of the general US population !'”). The validity and reliability of the SF 12 are well
established; and it has been found to be a satisfactory tool for monitoring overall physical and mental health outcomes 2%
Reliabilities have ranged from 0.91 to 0.92. Validity scores for the 12-item Physical Component Summary have ranged
from 0.43 to 0.93 (median=0.67) and the validity scores for the 12-item Mental Component Summary have ranged from

0.60 to 107 (median=0.97) 12!/,

3 Results

The means of the PCS and MCS were calculated for a total average over the three time points. The average score over
these time points was 32.77 for the PCS and 49.95 for the MCS (see Table 2). These scores are of particular interest given
that the population mean is 50. To evaluate change in quality of life, a t-test was performed to look at differences in PCS
and MCS scores from Time 1 to Time 3. No significant change was noted. The mean PCS at Time 1 was 30.89 and at Time
3 it was 34.14. The mean MCS at Time 1 was 48.59 and at Time 3 was 50.07. There was no significant decline for PSC or
MCS across time. However, clinically this is significant as stabilization of scores can be seen over 12 months (see Table
3). Figure 1 shows the trends in PCS and MCS scores from baseline to 6 and 12 months. There were no significant
differences between races on the PCS or MCS at baseline or 6 and 12 months. However, the average scores on the PCS and
MCS scores were higher for Black patients (see Table 4). An ANOVA was performed to test for differences between
males and females on PCS and MCS at baseline, and at 6 and 12 months. There was no significant difference between
gender on PCS and MCS at a significance of .05. Figure 2 provides PCS and MCS score means of men and women at each
time point. Table 5 shows the slow decline of MCS and PCS scores between stages 2 and 3. However, MCS and PCS
scores were stable between stages 3 and 4.

Table 2. Mean, Median, Range of PCS and MCS Scores

Item PCS MCS
Valid 80 80
N
Missing 0 0
Mean 32.7729 49.9517
Median 32.8000 50.4500
Std. Deviation 9.42027 10.31398
Minimum 10.60 18.90
Maximum 60.60 71.20

Table 3. Difference in PCS Scores and MCS Scores from Time 1 to Time 3

Time N Mean Std. Deviation Std. Error Mean T-Test
PCS 1.00 80 30.8912 8.81606 98566 Sig. level 0.638
3.00 80 34.1450 9.55058 1.06779
1.00 80 48.5925 11.2813 1.26136
MCS
3.00 80 50.0750 9.10786 1.01829 Sig . level 0.0858
Note. p<0.05
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A multivariate test was conducted to examine the effects of age on physical and mental scores at each time period (see
Table 6). There was a significant difference in PCS and MCS scores between subjects aged 28-69 and those older than 70.
These tests controlled for the covariates of NYHA stage and time. Reliability of the SF-12 survey was .540 at baseline,
.520 at 6 months and .486 at 12 months. The reliability was stable over time in this study. However, given the small sample
size, further studies would need to be conducted to examine other confounding variables which could help explain
difference in PCS and MCS with age.

Table 4. Difference in Race PCS and MCS between Races

Race N Mean Std. Deviation Std. Error Mean Significance
MCS white 46 49.7891 10.16952 .86569 NS
black 33 50.2162 10.35950 1.04117
PCS white 46 31.5196 8.95351 76217 NS
black 33 34.4303 9.63990 .96885
Note. p<0.05
Mean

50
40
30 PCS Baseline (5D=8.81)
PCS 6 months (SD=9.68)
20 PCS 12 months (50=9.55)
- m MCS Baseline (S0-11.28)
® MCS 6 months (SD=10.39)
0

m MC5 12 months (5D=5.10)

Figure 1. Mean and SD PCS and MCS scores at Baseline, 6 and 12 Months
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Figure 2. Differences between Men and Women at Baseline, 6 and 12 months (this description needs to be attached to the
above Figure 2)
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Table 5. Mean Scores and SD per Heart Failure Stage

Stage 2 o (sd) Stage 3 o (sd) Stage 4 i (sd)
PCS 35.81(8.70) 32.06 (9.34) 32.10 (10.01)
MCS 51.59 (10.62) 49.52 (10.53) 49.75 (9.05)

Table 6. Multivariate Tests of between Subjects Effects

Dependent .
Source Variable Type Il Sum of Squares  df Mean Square F Sig.
PCS 8350.905% 55 151.835 2.173 .000**
ted Model
Corrected Model g 12234.001° 55 222.436 3.103 000%*
PCS 28177.253 1 28177.253 403.211 .000%**
Intercept
MCS 74432.579 1 74432.579 1038.302 .000**
Time PCS 423.476 1 423.476 6.060 015%*
MCS 87.912 1 87.912 1.226 270
NYHA PCS 366.632 2 183.316 2.623 .075
MCS 160.222 2 80.111 1.118 329
Age Category PCS 5032.178 39 129.030 1.846 .004*
<69 or >70 MCS 6702.698 39 171.864 2.397 .000%**
NYHA * Ace PCS 1920.875 13 147.760 2.114 .015*
& MCS 4257.932 13 327.533 4.569 .000%**
PCS 12858.329 184 69.882
Error
MCS 13190.378 184 71.687
PCS 278984.610 240
Total
MCS 624264.940 240
PCS 21209.234 239
Corrected Total
MCS 25424.379 239

*p<.05; **p<.001

4 Discussion

An abundance of research has noted that heart failure disease management programs lead to improvements in health
related patient outcomes, including a decrease in hospitalizations and mortality and improvements in quality of
life 467914161 Tt is commonly accepted that outpatient disease management programs improve both clinical and hospital
outcomes, but there is relatively little data on the effectiveness of nurse-managed population based managed care (PBMC)
in improving QOL of patients with heart failure.

These data suggest that nurse-managed PBMC heart failure clinics helped to maintain quality of life in heart failure
patients over a 12-month period. Nonetheless, the findings showed a stable trend in PCS, and over the 12 months,
participants had PCS scores well below those of the general US health population. MCS scores were at the average score
for the US population and essentially were maintained over 12 months of participation in the heart failure disease
management program.

Black subjects reported higher MCS and PCS scores. This would indicate a higher perceived quality of life with heart
failure. However this is in contrast with reported literature *>**). These early studies may not be consistent with the present
data due to associating early onset of heart failure, poor functional out comes and lack of health care processes within
facilities. Consistent with the evidence reported by Singer and Ryff **!and Elder and Crosnoe **), the biopsychosocial
model of cumulative psychological vulnerability and resistance in life model therefore hypothesizes that it is the balance
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between cumulative adversities or vulnerabilities and cumulative advantages or assets over the life-course and the life
transitions experienced that ultimately contributes to differences in functional status and health trajectories in the elderly,
both overall and as a function of ethnicity, gender, and social class *°.. Given this model, the ability of blacks to perceive a
higher quality of life could be due to past life experiences with adversity resulting in a higher level of resilience *”).

Men have higher incident rates of heart failure and poor survival compared to women. Women appear to gain heart failure
at an older age **!. Some studies have reported that women had worse QOL scores than men for intermediate activities of
daily living and social activity **). In this study there was no significant difference between gender on PCS and MCS. This
could be due to small numbers; however, we had a higher percentage of older subjects than most studies. Elderly black
patient may have a survival advantage compared with elderly white patients according to Rathore *7),

There was a significant difference between those under age 70 and those over 70 on PCS and MCS scores. This finding is
similar to those reported over the age of 60 with heart failure having only 2 or fewer criteria for the Ideal Cardiovascular
Health Profile %! These criteria include smoking, BMI, physical activity, diet, total cholesterol, blood pressure and resting
plasma glucose. Adults over the age of 60 were more likely to meet the physical activity and diet criteria ¥ for an ideal
Cardiovascular Health Profile

The examination of older adults with heart failure has not been prevalent in the literature due to many studies having upper
age limits, hence age disparity exists. Recommendations for having NIH require investigators to insist on recruitment
plans to enroll persons in age ranges relative to the prevalence of heart failure in the general population would enhance our
understanding of the aging experience. The physical, sensory and cognitive impairments common in older adults can be
overcome with reasonable accommodations, including large-font informed consent documents, hearing assistance,
improved accessibility to study sites, transportation to study visits and provision for targeted home visits 1**).

This study data showed a slow decline of MCS and PCS scores between stages 2 and 3. However, MCS and PCS scores
were stable between stages 3 and 4. This is similar data reported by Westlake, et al. that NYHA classification has been
found to be related to the physical component of quality of life *!),

This analysis of SF-12 quality of life surveys in 80 heart failure patients enrolled in a nurse-managed disease management
program in an urban region shows the benefits that nurse-managed heart failure disease management programs have for
quality of life in patients afflicted with this debilitating and devastating disease. However, given the small sample of 80
subjects and lack of randomization, generalization of the study is limited. While changes across time were minimal here, a
larger sample size could possibly yield significant differences.

Despite these limitations, these study results provide evidence to support the use of nurse-managed disease management
programs for heart failure patients to improve both health related outcomes and quality of life. Such programs have been

found to reduce hospital admissions, emergency room visits, hospital days and improve quality of life %3],
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