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Abstract

Context—Heart failure (HF)-specific health status (symptom burden, functional status, and
health-related quality of life) is an important patient-reported outcome that is associated with
palliative care needs, hospitalizations, and death.

Objectives—To identify potentially modifiable patient-reported factors that predict HF-specific
health status over one year.

Methods—This was a prospective cohort study using data from the Patient-Centered Disease
Management trial. Participants were identified using population-based sampling of all patients
with an HF diagnosis at four VA Medical Centers. Patients were enrolled with reduced HF-specific
health status (i.e., significant HF symptoms, limited functional status, and poor quality of life,
defined by a Kansas City Cardiomyopathy Questionnaire [KCCQ] score <60). Patient-reported
factors at baseline were chest pain, other noncardiac pain, dry mouth, numbness/tingling,
constipation, nausea, cough, dizziness, depressive symptoms (Patient Health Questionnaire-9),
and spiritual well-being (validated, single-item measure). Patients reported HF-specific health
status (KCCQ) at 3, 6, and 12 months.

Results—Of 384 U.S. veterans, 42% screened positive for depression and 76% described
burdensome physical symptoms at baseline. In bivariate analyses, all patient-reported factors were
correlated with KCCQ score over one year. Multivariable mixed-effect modeling showed that
baseline chest pain, numbness/tingling, depressive symptoms, and higher comorbidity count
predicted HF-specific health status over the following year.

Conclusion—Burdensome physical and depressive symptoms independently predicted
subsequent HF-specific health status in patients with symptomatic HF. Whether addressing these
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aspects of the patient experience can improve health status and well-being in symptomatic HF
should be studied further.
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Introduction

Patients with heart failure (HF) experience reduced health status because of HF, including
significant HF symptoms, limited functional status, and poor quality of life.! Assessing HF-
specific health status can help identify patients who have unmet palliative care needs,
including opportunities to improve patient well-being and assist with prognostication related
to hospitalization or death.2~* HF-specific health status is an independent predictor of
subsequent mortality, cardiovascular events, hospitalization, and costs of care.> HF-specific
health status is recognized by the American Heart Association as an important patient-
reported outcome in HF.® This is consistent with the National Academy of Medicine, the
Patient-Centered Outcomes Research Institute, and the World Health Organization support
for the measurement of health status as a key patient-reported outcome.®-8 Indeed, ongoing
HF palliative care trials are using HF-specific health status as the primary outcome.®:10

Although HF-specific health status is a clinically relevant patient-reported outcome in
patients with HF, a recent American Heart Association Scientific Statement emphasized a
“surprising paucity of research on the determinants of health status out-comes.”® Traditional
cardiac disease severity indices (e.g., left ventricular ejection fraction, B-type natriuretic
peptide, myocardial ischemia) are only weakly associated with HF-specific health
status.11-13 Known determinants of HF-specific health status include patient characteristics
such as gender and socioeconomic status, functional dependency, comorbid conditions, and
psychological factors such as depression.14-16 However, many of the known determinants of
HF-specific health status (e.g., age, gender, socioeconomic status, and functional
dependency) are not easily modifiable. Furthermore, prior studies do not focus on patients
with reduced HF-specific health status, a population of patients with HF who may benefit
from palliative care. Finally, prior studies do not include a wide range of patient-reported
factors. Studies that do include a range of patient-reported factors are cross-sectional.’
Identification of potentially modifiable patient-reported factors that are predictive of
subsequent HF-specific health status over one year may lead to new targets for patient-
centered treatment interventions.

In addition to depression, other potentially modifiable patient-reported factors of HF-specific
health status include spiritual well-being and physical symptoms.! Spiritual well-being is an
important, potentially modifiable coping resource in patients with HF. Among 60 outpatients
with HF, greater spiritual well-being, particularly having a sense of life's meaning or peace,
was strongly associated with less depression.1® In small single-site studies, a diverse number
of symptoms, such as pain, numbness/tingling, and dry mouth are reported by patients with
HF.19 The patient experience of spiritual well-being and diverse symptoms has not been
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examined in a large, multisite study. It is unknown whether spiritual well-being or diverse
symptoms predict HF-specific health status.

Accordingly, the objectives of this study were to 1) describe the prevalence and burden of a
diverse range of patient-reported factors including physical symptoms, depression, and
spiritual well-being in a multisite sample of outpatients with HF and reduced HF-specific
health status and 2) evaluate whether a diverse range of patient-reported factors were
independently associated with HF-specific health status over one year. Among patients with
HF and reduced HF-specific health status, identifying patient-reported factors at baseline
that are associated with HF-specific health status over one year could inform novel patient-
centered treatment interventions to improve this important patient-reported outcome.

Study Design and Participants

This secondary analysis of the Patient-Centered Disease Management (PCDM) trial aims to
describe the prevalence of patient-reported factors (physical symptoms, depressive
symptoms, and spiritual well-being) at baseline and determine whether these patient-
reported factors are associated with HF-specific health status over one year. The PCDM trial
enrolled outpatients with an HF diagnosis and reduced HF-specific health status; trial design
has been previously described.2% All patients with a diagnosis of HF at four Veterans Affairs
Medical Centers were screened for eligibility, starting in May 2009, with 12-month follow-
up completed by June 2012. HF-specific health status was measured using the Kansas City
Cardiomyopathy Questionnaire (KCCQ, scale range = 0-100).3 Patients with a KCCQ score
of <60 had reduced HF-specific health status, indicating significant HF symptoms, limited
functional status, and poor quality of life, were eligible to enroll in the PCDM ftrial, and
provided written informed consent. Key exclusion criteria were as follows: severe cognitive
or psychiatric impairment; current residence in a nursing home; irreversible, noncardiac
medical conditions likely to affect six-month survival or ability to execute the study protocol
(e.g., metastatic cancer); prior heart transplantation; and alcohol abuse as indicated by the
Alcohol Use Disorders Identification Test score >7.21 Institutional review board approval
was obtained at each study site.

Enrolled patients were randomized to receive usual care or the PCDM intervention, which
included 1) collaborative care management by a team that included a nurse, cardiologist,
internist, and psychiatrist, and who worked with patients and their primary care providers to
provide guideline-concordant care management; 2) home telemonitoring and guided patient
self-management support; and 3) screening and treatment for comorbid depression. Because
the PCDM intervention did not influence HF-specific health status, this secondary analysis
includes all trial participants, irrespective of randomization. Specifically, after one year, the
KCCQ score increased by 13.5 points for both the intervention and control groups (P =
0.97).22
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Study Outcome

The study outcome was HF-specific health status over one year using KCCQ overall score
measured at 3, 6, and 12 months.2? The KCCQ is a valid and reliable 23-item, self-
administered questionnaire with score ranges from 0 to 100, with higher scores reflecting
better HF-specific health status. It is sensitive to clinical change, predicts hospitalization and
mortality, and is a common primary patient-reported outcome of palliative care and disease
management clinical trials for patients with HF.2:3:9.10.23 The KCCQ score was used for all
analyses. Although it is likely that associations between baseline study variables and HF-
specific health status over one year will be strongest for the earlier assessments (i.e., three
and six months), to facilitate interpretation, the study outcome was based on a repeated-
measures model where the relationship between baseline KCCQ score and the three
subsequent measurements were assumed to be equal across all three follow-up time points.

Patient-Reported Factors

The study predictor variables included potentially modifiable patient-reported factors
(physical symptoms, depressive symptoms, and spiritual well-being) that were measured at
baseline. We minimized instrument burden by avoiding duplication of symptom assessment
for this study sample with reduced HF-specific health status. The physical symptoms were
chest pain or pressure, other pain, dry mouth, numbness/tingling in hands or feet,
constipation, nausea, cough, and dizziness. These physical symptoms were chosen because
studies have shown these symptoms to be highly prevalent and/or distressing in HF,17:19.24
and they were not already included in the KCCQ or Patient Health Questionnaire-9
(PHQ-9). The symptoms assessed in the KCCQ are dyspnea, fatigue, and edema.
Participants used a five-category Likert scale to rate how much each symptom bothered
him/her over the past two weeks from “not at all” to “extremely bothersome.” Depressive
symptoms were measured using the PHQ-9, a valid and reliable instrument that provides a
continuous measure of depressive symptoms with a range of 0-27.2° Depressive symptom
severity was categorized based on validated levels of PHQ-9 scores: minimal (0-4), mild (5-
9), moderate (10-14), moderately severe (15-19), and severe (=20).25 Because the PHQ-9 is
a continuous measure (range 0-27), it was rescaled in the multivariable analyses to facilitate
comparison with other variables, which were all five-point ordinal variables. Specifically, the
original PHQ-9 score was divided by five so that one unit of change in the rescaled PHQ-9
variable was equivalent to a five-point change in the original PHQ-9 score. “A sense of
peace” is a key component of spiritual well-being. The degree of feeling “at peace” was
measured using a validated, single-item measure where participants responded on a five-
category Likert scale to the statement, “I feel at peace.” Possible responses ranged from
“completely at peace” to “not at all at peace.”26.27

Specific baseline demographic, clinical, and patient-reported factors (depressive symptoms,
spiritual well-being, and physical symptoms) were selected a priori as potential factors
associated with HF-specific health status. These factors were chosen because either previous
studies or a theoretical rationale suggested they were associated with HF-specific health
status. Demographic factors included age, gender, and race. Clinical factors were left
ventricular ejection fraction class, presence of a biventricular pacemaker, and certain
comorbid conditions. The presence of a biventricular pacemaker was included as a clinical
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factor because it can influence HF-specific health status.28 The number of comorbidities was
based on the presence of the following conditions that are common or clinically relevant in
patients with HF, collected by medical record review: coronary artery disease (including
prior myocardial infarction, prior percutaneous intervention, or coronary artery bypass
graft), diabetes, hypertension, transient ischemic attack/stroke, chronic obstructive
pulmonary disease, atrial fibrillation, peripheral vascular disease, alcohol abuse, or other
substance abuse. The comorbidity count variable ranged from 0 to 9.

Statistical Analysis

Summary statistics and measures of variability were compiled for all study variables. We
examined the magnitude and patterns of missing data to check the sensitivity of the model to
any missing data. Pearson correlation was calculated pairwise for each baseline variable and
the study outcome of KCCQ score over one year.

To identify individual factors associated with KCCQ score over one year, we first used a
group variable selection approach to determine whether groups of variables were associated
with the outcome. The groups were 1) demographic factors (age, gender, race), 2) clinical
factors (ejection fraction class, biventricular pacemaker, comorbidity count), and 3) patient-
reported factors (eight physical symptoms, depressive symptoms, spiritual well-being). We
tested each group for significance individually using an F test; then if the group was
significant, used backward selection based on a P-value <0.05 to identify individual
variables within each group for inclusion in the final model. Baseline KCCQ score was not
included as a covariate to avoid collinearity with other measures and because the focus of
this study was to identify potential modifiable patient-reported factors that may influence
subsequent HF-specific health status. Modified R? statistics appropriate for mixed-effects
models were calculated for each chunk and overall in the final model.2° All multivariate
modeling was conducted using SAS, version 9.3 (SAS Institute, Cary, NC). Graphics were
generated using R (http://www.R-project.org/).

Regarding missing data, there were 36 (9.5%) patients with missing ejection fraction and
five patients (1.3%) with missing PHQ-9 scores at baseline. Because clinical factors were
not significant in the groupwise variable selection approach, ejection fraction did not warrant
separate testing in the final multivariable model. Thus, because inclusion of the 36 patients
with missing ejection fraction data did not measurably change the model results, the 36
patients were excluded from the final model. Patients with missing ejection fraction did not
differ with respect to the study outcome, KCCQ score over one year. Because PHQ-9 score
was an important predictor of health status and the number of patients missing baseline
PHQ-9 scores was small, we excluded the five patients missing baseline PHQ-9 scores from
the model. The total number of patients excluded from multivariate modeling due to missing
data was 41 (10%).
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Results

Study Participants

A total of 384 U.S. veterans completed baseline measures in the PCDM trial (Table 1).
Participants had a mean age of 66 years and were mostly white men. The mean baseline
KCCQ score was 39 (SD 14.0, range 0-60), indicating significant HF symptom burden,
limited functional status, and poor quality of life in the study sample. Nearly half of the
study sample had HF with normal ejection fraction (47%), whereas one-third had
moderately or severely reduced ejection fraction (<40%). The baseline prevalence and
severity of patient-reported factors, including physical symptoms, depressive symptoms, and
degree of feeling “at peace” are shown in Figure 1. Seventy-six percent described at least
one burdensome physical symptom at baseline (reported as a score of 4 “quite a bit” or 5
“extremely bothersome”), including noncardiac, other pain (46%), numbness/tingling
(40%), dry mouth (31%), dizziness (17%), constipation (16%), and cough (15%). At
baseline, 42% screened positive for depression based on PHQ-9 score >10. Nearly one-
quarter of the study sample reported feeling a limited sense of peace (6% “not at all at
peace,” 17% “a little at peace™).

Factors Associated With HF-Specific Health Status Over One Year

In bivariate analyses, the baseline patient-reported factors, including diverse physical
symptoms, depressive symptoms, limited sense of peace, and comorbidity count, were
correlated with KCCQ score over one year (Table 2), whereas age, gender, race, ejection
fraction class, and biventricular pacemaker were not (data not shown). In the final
multivariate mixed-effect model, chest pain and numbness/tingling, higher depressive
symptoms, and higher comorbidity count were associated with KCCQ score over one year
(Table 3), whereas age, gender, race, ejection fraction class, presence of biventricular
pacemaker, and spiritual well-being were not. The proportion of variance in KCCQ score
over one year explained by baseline burdensome physical symptoms (chest pain and
numbness/tingling), depressive symptoms, and co-morbidity count was 21%.

Discussion

In this longitudinal sample of community-dwelling HF patients with reduced HF-specific
health status, several patient-reported factors were associated with HF-specific health status
over one year, including burdensome physical symptoms, depressive symptoms, and
comorbidity burden. Taken together, physical symptoms (chest pain and numbness/tingling),
depressive symptoms, and comorbid conditions accounted for 21% of the variance in HF-
specific health status over one year. These findings imply the need for increased emphasis on
assessing patient-reported factors in HF, as these factors are strongly associated with HF-
specific health status and may be important targets for patient-centered treatment
interventions designed to improve the experience of living with symptomatic HF.

This is the first prospective study to understand determinants of HF-specific health status
using a comprehensive range of patient-reported factors, demographic characteristics, and
clinical variables. Up to this point, the majority of known determinants of HF-specific health
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status, including gender and socio-economic status, functional dependency, and comorbid
conditions, are difficult to alter.3 This study identified new and potentially modifiable,
patient-reported factors that are highly prevalent in patients with symptomatic HF. Chest
pain and numbness/tingling were burdensome physical symptoms that were associated with
reduced HF-specific health status, even when accounting for depressive symptoms and
comorbidity burden. Numbness and tingling may not be a patient-reported symptom
commonly considered to be relevant to HF-specific health status in general clinical practice,
and this finding emphasizes the need for thorough assessment of patient concerns.

In this large, multisite sample of patients with reduced HF-specific health status, the high
prevalence of diverse physical symptoms reported to be burdensome at baseline was not
surprising, and included noncardiac pain, numbness/tingling, dry mouth, dizziness,
constipation, and cough. These findings are similar to other studies, including one study that
found over 50% of outpatients with HF reported shortness of breath, lack of energy, pain,
feeling drowsy, or dry mouth.1® The prevalence of pain in patients with HF is high. Studies
have found 55%-84% of patients with HF have noncardiac pain.30:3! The presence of these
symptoms suggests the importance of going beyond the common symptoms of dyspnea,
edema, and fatigue and focusing on additional targets to improve the care of patients with
symptomatic HF. These symptoms may be a result of comorbid conditions, cardiac or
noncardiac medications, or HF itself. However, whether addressing the diverse physical
symptoms can improve HF-specific health status over time needs to be investigated,
especially because many patient-reported symptoms were not associated with HF-specific
health status over one year. Additionally, the impact of medications on patient-reported
symptoms and HF-specific health status warrants further study, specifically considering the
number, type, efficacy, and side effects of medications.

Similar to other studies, we found that high depressive symptoms in patients with HF were
prevalent and strongly associated with reduced HF-specific health status over one year.15:16
Although efforts to improve depression in HF using antidepressants have been
disappointing, depression remains an important treatment target.16:32 To improve HF-
specific health status, a combined approach of addressing depression, HF-related symptoms,
and other concomitant symptoms that may be overlooked (e.g., numbness/tingling) may be
necessary to impact health status. Future research can determine the effectiveness of
interventions that are tailored to the individual's physical and affective symptoms.

Our results found that the single-item measure of spiritual well-being was associated with
HF-specific health status over one year in bivariate but not multivariate analysis. A sense of
peace is an important component of spiritual well-being, and the single-item measure (“I
feel at peace”) has been validated in HF patients to be strongly correlated with emotional
and spiritual well-being.2” The single-item measure may have had limited explanatory
power when controlling for depressive symptoms. A more comprehensive measure of
spiritual well-being, such as the Functional Assessment of Chronic Iliness Therapy Spiritual
Well-Being Scale, could be considered in future studies.33 The spiritual needs of patients
with HF have been documented, including the inverse relationship between spiritual well-
being, particularly meaning/peace, and depression18:34 A prior study found that patients with
HF said that their spiritual concerns could have been addressed by having someone to talk
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to, supporting their informal (or family) caregivers, and medical staff showing sensitivity
and taking care to foster hope.3® Future intervention studies will help clinicians caring for
HF patients understand the extent to which spiritual well-being is associated with HF-
specific health status over one year and how it can be modified to improve how the patient
feels.

Although burdensome physical symptoms, depressive symptoms, and comorbid conditions
accounted for 21% of the variance in KCCQ score over one year in an adjusted analysis, the
majority of the variance in HF-specific health status was not explained by the demographic,
clinical, or patient-reported factors assessed in this study. The existence of unexplained
variance is common in the health status literature, and the amount of variance in HF-specific
health status explained by the patient-reported factors identified in this study is consistent
with the amount of variance explained in other studies. For example, one study explained
39% of the variance in HF-health status, although this study included patient functional level
as a predictor, which is already a component of HF-specific health status.1® In a study of
hospitalized patients with HF, low admission KCCQ score, high B-type natriuretic peptide,
hyponatremia, tachycardia, hypotension, absence of p-blocker therapy, and history of
diabetes mellitus and arrhythmia were independent predictors of reduced HF-specific health
status or death over the next six months.3¢ However, that study did not include a
comprehensive assessment of patient-reported factors and did not calculate the amount of
variance explained. Further research is warranted to explore the potentially significant
impact of other relevant factors on HF-specific health status, such as self-management
ability, medications, care-giver availability and capability, and social and financial resources.

This study has several limitations. Because the study sample was primarily Caucasian men,
typical of the U.S. veteran population, the results may not be generalizable to other health
systems or more diverse racial or ethnic HF populations. Similarly, because of the limited
number of women in the study sample, we did not perform a gender-specific analysis, and
the results may have limited generalizability to female HF populations. Although these race
and gender limitations exist, the PCDM trial attempted to limit biases because of referral
patterns or patient selection by using a population-based, case-finding method using the VA
electronic health record to identify veterans with a diagnosis of HF.20

Another limitation is that patient-reported symptoms were correlated; this may have led to a
reduced ability to identify individual predictive symptoms. Although a comprehensive range
of patient-reported symptoms were assessed at baseline, the focus was on symptom burden
and prevalence rather than symptom severity or frequency. Depressive symptoms as
measured with the PHQ-9 do include physical symptoms such as fatigue and sleep
disturbance, so there is a limitation in drawing a sharp distinction between physical
symptoms and depression. Finally, the patient-reported factors were measured at baseline
only. It is possible that different associations might have been found if patient-reported
factors were measured over time.

In conclusion, in this population-based sample of individuals with HF and reduced HF-
specific health status, depression, chest pain, numbness/tingling, and comorbidity burden
were associated with HF-specific health status over the subsequent one year. For clinicians
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caring for patients with symptomatic HF, these patient-reported factors may represent
opportunities to improve health status.
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Fig. 1.

Bagseline prevalence of patient-reported physical symptoms, depression, and spiritual well-
being in 384 patients with heart failure. a) Symptoms based on how bothersome each
symptom was: 0—dsymptom not present; 1—dsymptom not at all bothersome; 5—
dsymptom extremely bothersome. b) Depression based on PHQ-9 category: minimal (0—4),
mild (5—9), moderate (10—14), moderately severe (15—19), severe (=20). c) Spiritual
well-being based on “I feel at peace,” from completely to not at all on five-point Likert
scale. PHQ-9 = Patient Health Questionnairee—9.

J Pain Symptom Manage. Author manuscript; available in PMC 2017 December 02.



1duosnue Joyiny vA 1duosnue Joyiny wA

1duosnue Joyiny vA

Lum et al.
Study Participant Characteristics (N = 384)
Characteristic N (%) or Median [IQR]
Age 66 [61-75]
Male 371 (96)
Race, white 314 (81)
Baseline KCCQ score 39 [27-48]
Ejection fraction class
Normal (=50%) 146 (47)
Mildly reduced (40%-49%) 64 (21)
Moderately reduced (30%-39%) 68 (22)
Severely reduced (<30%) 30 (10)
Biventricular pacemaker 21 (5.5)
Comorbidity count 3[2-4]
Hypertension 317 (83)
Coronary artery disease 207 (54)
Diabetes 192 (50)
Atrial fibrillation 143 (37)
COPD 116 (30)
Alcohol abuse 60 (16)
Peripheral vascular disease 48 (13)
TIA or stroke 33(8.6)
Other substance abuse 28 (7.3)

Table 1

Page 13

IQR = interquartile range; KCCQ = Kansas City Cardiomyopathy Questionnaire; COPD = chronic obstructive pulmonary disease; TIA = transient

ischemic attack.
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Table 2
Baseline Patient-Reported Factors Associated With HF-Specific Health Status Over One

Year: Bivariate Analysis

KCCQ Score
Variables Correlation  P-value
Physical symptom
Chest pain -0.26 <0.001
Dizziness -0.26 <0.001
Numbness/tingling -0.25 <0.001
Dry mouth -0.23 <0.001
Other pain -0.20 <0.001
Nausea -0.15 0.004
Cough -0.15 0.004
Constipation -0.10 0.045
Depressive symptoms -0.38 <0.001
Lower spiritual well-being -0.27 <0.001
Comorbidity count -0.15 0.004

HF = heart failure; KCCQ = Kansas City Cardiomyopathy Questionnaire.
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Table 3
Multivariable Analysis of Patient-Reported Factors Associated With HF-Specific Health

Status Over One Year

KCCQ Score

Variables Adjusted R  Estimate Standard Error  P-value
Overall model 0.21 <0.001
Physical symptoms

Chest pain 0.05 -2.02 0.70 0.004

Numbness/tingling -1.15 0.57 0.045
Depressive symptomsb 0.09 -4.84 0.83 <0.001
Comorbidity count 0.02 -1.55 0.67 0.022

HF = heart failure; KCCQ = Kansas City Cardiomyopathy Questionnaire; PHQ-9 = Patient Health Questionnairee-9.

aThe individual adjusted R-squared values do not add up to the overall model R-squared. This is an expected result of correlation between the
factors.

Depressive symptoms estimate is per five-point increase in PHQ-9 score.
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