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Abstract

Although dyspnea and fatigue are hallmark symptoms of heart failure (HF), the burden of
pain may be underrecognized. This study assessed pain in HF and identified contributing
factors. As part of a multicenter study, 96 veterans with HF (96% male, 67� 11 years)
completed measures of symptoms, pain (Brief Pain Inventory [BPI]), functional status
(Functional Morbidity Index), and psychological state (Patient Health Questionnaire-2 and
Generalized Anxiety Disorder-2). Single items from the BPI interference and the quality of
life-end of life measured social and spiritual well-being. Demographic and clinical variables
were obtained by chart audit. Correlation and linear regression models evaluated physical,
emotional, social, and spiritual factors associated with pain. Fifty-three (55.2%) HF
patients reported pain, with a majority (36 [37.5%]) rating their pain as moderate to severe
(pain $ 4/10). The presence of pain was reported more frequently than dyspnea (67
[71.3%] vs. 58 [61.7%]). Age (P¼ 0.02), psychological (depression: P¼ 0.002; anxiety:
P¼ 0.001), social (P< 0.001), spiritual (P¼ 0.010), and physical (health status:
P¼ 0.001; symptom frequency: P¼ 0.000; functional status: P¼ 0.002) well-being were
correlated with pain severity. In the resulting model, 38% of the variance in pain severity
was explained (P< 0.001); interference with relations (P< 0.001) and symptom number
(P¼ 0.007) contributed to pain severity. The association of physical, psychological, social,
and spiritual domains with pain suggests that multidisciplinary interventions are needed to
address the complex nature of pain in HF. J Pain Symptom Manage 2009;38:698e707.
� 2009 U.S. Cancer Pain Relief Committee. Published by Elsevier Inc. All rights reserved.
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Introduction
Awareness of the burden of pain and symp-

toms in chronic heart failure (HF) is
growing.1e4 Because HF is a progressive
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Fig. 1. Pain impacts quality of life. Adapted with
permission from Ferrell et al.20
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disease, treatment is focused on slowing dis-
ease progression and palliating symptoms.4e6

Approximately 5.3 million Americans are cur-
rently diagnosed with HF,7 with more than
550,000 new cases each year.6 The prevalence
of HF, which is primarily a disease of the
elderly,6,8 increases with age; approximately
80% of cases occur in patients older than 65
years.6,9 In the United States, HF accounts
for 12e15 million office visits a year and 6.5
million hospital days.6 HF hospital discharges
increased 171% from 1979 to 2005,7 and hos-
pital admissions for HF consume more Medi-
care dollars than any other diagnosis.10

The disease trajectory of HF is characterized
by periods of acute symptomatic exacerbation
followed by returns to nearly baseline.11 Despite
the symptom burden of advanced HF12 and be-
cause dyspnea and fatigue are considered the
hallmarks of HF,6,8,13 other symptoms amena-
ble to palliation, including pain, may go unno-
ticed.12 Awareness of pain in HF dates to the
SUPPORTstudy14 in which family caregivers re-
ported that four of 10 patients suffered severe
pain ‘‘most of the time’’ during their last three
days of life. Although few studies have investi-
gated pain in HF, limited studies suggest that
the incidence of pain ranges from 5% to
78%.2,13,15e18 In two studies of HF patients in
late life, the symptom of pain was second only
to dyspnea in prevalence.13,18 The present study
was conducted to elucidate the nature of pain in
the population with advanced HF.

Conceptual Framework
In an effort to more accurately understand the

phenomena of pain in HF, a conceptual frame-
work was chosen to guide this investigation.
Saunders’s19 total pain theory posited that phys-
ical, psychological, social, and spiritual domains
influence pain and suggested that clinicians
should explore for mental, social, and spiritual
dimensions of pain.19 Ferrell et al.20 operational-
ized Saunders’s work into a conceptual frame-
work, ‘‘pain impacts quality of life’’ (Fig. 1).
Functional status and symptoms are considered
as key factors in physical well-being.20 Current
research across populations suggests that, as
pain or physical discomfort increase, functional
status deteriorates.21e24 Although HF patients
are known to experience numerous symp-
toms,2,8,25e28 little is known about their influ-
ence on pain severity. Anxiety and depression,
aspects of psychological distress that may be
more common in HF,8,15,16,29 appear to be asso-
ciated with increased physical symptomatol-
ogy.16,30 Studies examining the influence of the
spiritual domain on pain are limited, but in a
cohort of sickle cell patients, as pain increased,
spiritual well-being declined.31 Finally, research
suggests a lack of social support or resources
may contribute to pain experiences.23,32,33

Although awareness of pain prevalence in
chronic HF is growing, less is known about
ambulatory HF populations and factors that
contribute to pain severity.17 Guided by this
framework, the aim of this research is to iden-
tify correlates of pain severity in a population
of ambulatory HF patients.
Methods
Study Design

This secondary data analysis was a cohort
study nested within a larger Veterans Adminis-
tration (VA)-funded investigation to evaluate
routine pain management practices.
Sample and Setting
The aim of the Help Veterans Experience

Less Pain Study (HELP-Vets) was to evaluate
routine pain screening and management
among outpatient veterans from March 2006
to June 2007 at two hospitals and six affiliated
community sites in three large counties (Los
Angeles, Ventura, and Orange). Of the 19 par-
ticipating clinics, five offer oncology and cardi-
ology services and 14 offer primary care. This
study was approved by the institutional review
boards at each respective medical center.
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Trained research assistants approached vet-
erans after a visit with their provider and
screened for inclusion criteria. Veterans who
had their vital signs measured during their
visit, were able to pass a brief cognitive screen-
ing test,34 had intact hearing, spoke and un-
derstood English, had not participated in the
study before, and agreed to have their medical
records reviewed, were offered the opportunity
to participate. In an effort to ensure an ade-
quate sample of both healthy and frail sub-
jects, research assistants interviewed every
other eligible veteran who reported their
health as excellent, very good, or good and
every veteran who reported their health as
fair or poor.

After confirmation of eligibility and consent,
research assistants interviewed veterans imme-
diately and provided a $20 check in return
for participation in the study. For this analysis,
we selected only veterans with a medical record
documentation of systolic, diastolic, or mixed
HF; who did not have a heart transplant; and
who had complete data on the severity subscale
of the Brief Pain Inventory (BPI).

After the interview, medical records were re-
viewed for all participants. The principal and
co-principal investigators (PI and co-PI) identi-
fied key diagnostic categories for the chart re-
view by administrative data diagnosis codes.
One abstractor, with more than five years of
full-time experience as a chart reviewer for
the VA’s national surgical quality monitoring
program, was used for the abstraction process.
Initial chart reviews were overread by the PI
and co-PI. At scheduled intervals, the PI or
co-PI reviewed additional abstractions for accu-
racy and conducted regular meetings to clarify
issues that arose during the review process.
Other details related to the study methods
are provided elsewhere.35,36

Measures
The patient survey was developed for the

HELP-Vets study by a multidisciplinary team
of palliative care and health service researchers
and included existing pain instruments as well
as team-derived items of clinical interest. The
survey was refined after piloting and cognitive
testing to the current form used in this study.
We used the pain severity scale of the BPI as
the dependent variable for this analysis.37

The BPI was originally developed for use in
cancer patients, but subsequent research dem-
onstrated the psychometric properties of this
tool in other populations,38 including post-
coronary bypass patients.39 The pain severity
scale is composed of four items that ask the
patients to rate their current pain and their
pain at its worst, least, and average in the last
week. Each item is rated on a 0e10 scale,
and items are averaged to provide a composite
score. Higher numbers indicate more severe
pain. In a study investigating chronic pain in
a population of patients recovering from coro-
nary artery bypass graft surgery,39 criterion
validity was established by comparing it with
the bodily pain scale of the Medical Outcomes
Study Short Form Health Survey (MOS-SF).40

Cronbach’s alpha coefficients for the MOS-SF
were 0.84e0.89.39 The Cronbach’s alpha coef-
ficient in our investigation was 0.91.

As independent variables, we assessed each
of the four domains of well-being associated
with pain in the total pain theory (physical, psy-
chological, social, and spiritual). With regard to
the physical domain, functional status was as-
sessed by an index using age, gender, and
specific activities (dependence in bathing,
dependence in shopping, difficulty walking
several blocks, and difficulty pushing/pulling
heavy objects) to stratify elders into groups at
varying risk of all-cause mortality (range 0e10,
continuous). Higher scores are associated
with poorer function and higher mortality.
The index demonstrated good discrimination,
with a c-statistic of 0.76 in the development co-
hort and 0.74 in the validation cohort,41 and is
comparable with other prognostic indices.42,43

We assessed a broad range of physical symp-
toms and modified existing measures of somatic
symptoms44,45 to create a measure of overall
symptom prevalence. Dyspnea, anorexia, cough,
paresthesias, vertigo, palpations, weight gain,
weight loss, diarrhea, constipation, syncope,
vomiting, nausea/gas/indigestion, and swelling
in the extremities were symptoms included in
the measure (range 0e14, continuous). We as-
sessed various pain symptoms (e.g., chest pain,
back pain) but did not include them in the mea-
sure to avoid endogeneity. We also included an
item related to the patient’s perception of
general health (very poor, poor, fair, good, and
excellent; range 1e5, continuous).46

The psychological domain was evaluated
using brief screening measures of depression



Table 1
Baseline Demographic and Clinical

Characteristics of HF Patients (n¼ 96)

Demographics n (%)a

Age, years
Mean (range, SD) 67.18 (45e87, 10.98)

Male 92 (95.83)

Educational level
Junior high 9 (9.8)
High school graduate, some

college, no degree
49 (51)

Associate arts, vocational,
or college degree

23 (24)

Postgraduate work or degree 11 (11.5)

Race
African American 26 (27.1)
Caucasian 56 (58.3)
Other 14 (14.6)

Comorbidities
Coronary artery disease 64 (66.7)

Prior myocardial infarction 36 (37.5)
Ischemic chest pain 26 (27.1)

Diabetes mellitus 47 (49.0)
COPD, emphysema, bronchitis,

or asthma
45 (46.9)

Depression 40 (41.7)
Low back pain 26 (27.1)
Osteoarthritis 26 (27.1)
PTSD or anxiety disorder 25 (26.0)
Cancer (other than

nonmelanoma skin)
20 (20.8)

Peripheral vascular disease 16 (16.8)
Stroke 16 (16.8)

Clinical variables
Ejection fraction mean

(n¼ 87) (range, SD)
39.1% (15e70, 16.7)

Pain $ 1 ‘‘right now’’ 53 (55.2)
Pain moderate or severe ($4)b 36 (37.5)

COPD¼ chronic obstructive pulmonary disease; PTSD¼ post-
traumatic stress disorder.
aUnless otherwise noted.
bPain ‘‘right now.’’
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(Patient Health Questionaire-2 [PHQ-2])47 and
anxiety (Generalized Anxiety Disorder-2 [GAD-
2]).48 The PHQ-2 is derived from the 9- item
Patient Health Questionnaire (PHQ)-9 and
measures depressed mood and anhedonia over
the past two weeks. Patients were asked how
often they had ‘‘little interest or pleasure in do-
ing things’’ and felt ‘‘down, depressed, or hope-
less.’’ Anxiety was measured by two items (GAD-
2) derived from the 7- item Generalized Anxiety
Disorders (GAD-7), asking how often they felt
‘‘nervous, anxious, or on edge’’ and not able
‘‘to stop or control worrying.’’ Items were scored
as 0 (not at all) to 3 (nearly every day). The PHQ-
2 and GAD-2 demonstrate excellent validity as
screening tools as evidenced by area under the
curve scores of 0.80e0.91.47,48 Both measures
were analyzed as continuous variables (range
0e6), with higher scores indicating greater
dysphoria.

The social domain was measured using a sin-
gle item from the BPI interference scale, asking
veterans to rank the amount of interference
with social relations that resulted from pain
(range 0e10, no interference to complete inter-
ference, continuous).37

The spiritual domain was assessed with a sin-
gle item modified from the Quality of Life-End
of Life scale,49 asking veterans to rank their
agreement with the statement: ‘‘I feel at
peace.’’ Responses ranged from ‘‘not at all
true’’ to ‘‘completely true’’ (range 1e5, contin-
uous). This item was chosen because it assesses
spirituality across a range of religious tradi-
tions and for individuals who may consider
themselves spiritual but not religious.50

Items related to sociodemographic character-
istics including race (African American, Cauca-
sian, and other), age in years, gender (male and
female), and educational levels (less than high
school graduate, high school graduate, college
graduate, and postgraduate work) were in-
cluded in the questionnaire. Specific comorbid-
ities and ejection fractions were abstracted from
chart review and are listed in Table 1. Physicians
selected comorbidities commonly associated
with pain in other research studies. ‘‘Problem
lists’’ were also evaluated as a source of addi-
tional important comorbidities.

Data Analysis
All data were transferred into SPSS Version 15

for analysis. Measures of central tendency,
including frequencies, means, ranges, and
standard deviations (SDs), described sample
characteristics. Residuals were examined for
normality, heteroscedasticity, and linearity. In
bivariate analyses, Chi squares compared cate-
gorical variables and Pearson coefficient corre-
lations compared continuous variables. To
address non-normality, the GAD-2 and the
PHQ-2 were transformed with a natural log
transformation and these values were used in bi-
variate and multivariate analyses. Sensitivity
analyses using the nontransformed GAD-2 and
PHQ-2 found similar results. A linear regression
model controlled for age and included the vari-
ables measuring the four domains of well-being
(Functional Morbidity Index, symptom mea-
sure, self-reported health, GAD-2, PHQ-2,
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interference with social relations, and feelings
of peace). Because missing data across variables
were low (#3%), we used mean substitution
techniques for independent variables; sensitiv-
ity tests deleting the few participants with miss-
ing data found similar results. For multivariate
analysis, with alpha set at 0.05, an effect size
of 0.20, a sample size of 96 yields a power of
0.84 to evaluate eight covariates, critical F
(8,87)¼ 2.0476.51 Although brief screening
measures for anxiety and depression were mod-
erately correlated, as a sensitivity analysis, we
examined regression models using these mea-
sures individually and together and results did
not change significantly. Variance inflation fac-
tor and tolerance values revealed no problems
with multicollinearity.
Results
Of the 6138 people approached for study in-

clusion, 939 were eligible and 650 veterans
completed the interview (69.2% response
rate). Age, race, and pain levels were similar
for eligible veterans who did and did not
choose to participate (P> 0.05). Age, race,
and pain levels were similar for eligible vet-
erans who did and did not choose to partici-
pate (P> 0.05).

Ninety-six veterans (14.8% of the total sam-
ple) met inclusion criteria for this analysis.
Table 1 summarizes sample characteristics.
The mean age of the sample was 67.18 years
(SD¼ 10.98), 92 (95.83%) were male, and ap-
proximately one-third reported some college
education. Slightly less than half of the sample
described their ethnicity as non-Caucasian. In
this sample of veterans with both systolic and
diastolic HF, the mean ejection fraction was
39.1% (n¼ 87).

Veterans suffered significant comorbidities,
especially diabetes (n¼ 47, 49%) and chronic
obstructive pulmonary disease (n¼ 45, 47%).
Although the correlations of individual comor-
bidities with pain severity were not statistically
significant, degenerative joint disease and an-
gina were the comorbidities most strongly asso-
ciated with pain severity (results not shown).
The lack of statistical significance may be re-
lated to the small sample size or the historical
nature of the data available for analysis.

The incidence of pain was significant, with
53 of the 96 veterans (55.2%) reporting pain
$1 ‘‘right now.’’ More than one-third (38%)
of all HF veterans reported moderate or severe
($4) pain ‘‘right now.’’52 Medical record docu-
mentation of ischemic chest pain was present
for one-quarter (27%) of veterans, but one-
third (35%) stated that they experienced chest
pain during the last four weeks. Whereas one-
quarter of veterans had medical record docu-
mentation of osteoarthritis or low back pain,
more than two-thirds reported pain in the
arms, legs, or joints during the last four weeks.
These data suggest that some veterans experi-
ence unrecognized pain (and may ‘‘suffer
silently’’).53

Table 2 describes the frequencies, means,
and SDs of variables measuring physical, psy-
chological, social, and spiritual well-being
domains. Table 3 describes symptom frequen-
cies; of all symptoms evaluated, the most
common symptoms were fatigue (n¼
63, 75.9%); pain in arms, legs, and joints
(n¼ 67, 71.3%); and shortness of breath
(n¼ 58, 61.7%). With regard to the overall
symptom burden measure, veterans reported
an average number of 5� 2.8 symptoms
(range 0e11). The mean Functional Morbidity
Index was 4.57, indicating that this sample is
at moderate risk (11%e12%) for a two-year
mortality.41

In correlation analyses with sociodemo-
graphic variables, only age was significantly
correlated with pain severity (r¼�0.237,
P¼ 0.02). Each of the domains of well-being
was independently correlated with pain sever-
ity. Results of the correlation analysis are dis-
played in Table 4.

Table 5 shows the results of the multivariate
analysis. The overall model explained 44% of
the variance in pain severity (R2¼ 0.436;
F (8, 87)¼ 8.38, P< 0.000); lower social well-
being (greater interference with social rela-
tions) and increased number of symptoms
were independently associated with pain sever-
ity. Self-reported health status was also posi-
tively related to pain severity, although it was
only marginally significant (P¼ 0.057).
Discussion
The prevalence of pain in this study was

high, and the frequency of patients suffering
from moderate or severe pain was clinically



Table 2
Domains of Physical, Psychological, Social, and

Spiritual Well-Being Related to Pain Severity
(n¼ 96)

Domains n (%)a

Physical domain
General health

Very poor 8 (8.5)
Poor 17 (18.1)
Fair 44 (46.8)
Good 20 (21.3)
Excellent 5 (5.3)

Overall symptoms, mean
(range, SD)

5 (0e11, 2.8)

Functional Morbidity Index, mean
(range, SD)

4.57 (0e9, 1.83)

Assistance with bathing or
showering

10 (10.64)

Assistance with shopping 15 (16.1)
Difficulty walking several blocks 57 (62.64)
Difficulty pushing/pulling large

objects
50 (54.9)

Psychological domain
GAD-2, mean (range, SD) 1.62 (0e6, 1.97)
PHQ-2, mean (range, SD) 1.56 (0e6, 1.94)

Social domain
Interference with relations, mean

(range, SD)
2.67 (0e10, 3.62)

Spiritual domain
‘‘I feel at peace’’

Not at all true 7 (7.4)
A little bit true 18 (19.1)
A moderate amount true 15 (16)
Quite a bit true 27 (28.7)
Completely true 27 (28.7)

aUnless otherwise noted.

Table 3
Symptom Frequency (n¼ 94)

Symptom n (%)

Tired, low energya 63 (75.9)
Pain in arms, legs, or joints 67 (71.3)
Shortness of breathb 58 (61.7)
Trouble sleepinga 47 (56.6)
Coughb 52 (55.3)
Swelling in legs/ankleb 51 (54.3)
Back pain 52 (55.3)
Numbness in hands and feetb 48 (51.1)
Dizzinessb 42 (44.7)
Nausea, gas, indigestionb 42 (44.7)
Weight lossb 33 (35.1)
Chest pain 33 (35.1)
Feeling heart pound or raceb 33 (35.1)
Weight gainb 31 (33.7)
Stomach pain 30 (31.9)
Loose bowel (diarrhea)b 26 (27.7)
Headaches 25 (26.6)
Lack of appetiteb 23 (24.5)
Constipationb 21 (22.3)
Fainting spellsb 8 (8.5)
Vomitingb 8 (8.5)

an¼ 83, not included in the symptom measure.
bItems included in the symptom measure.

Table 4
Bivariate Correlates of Pain Severity (n¼ 96)

Variable r P-value

Sociodemographics
Male gender 0.02 0.86
Age (years) �0.24 0.02
Educational level 0.11 0.30
Race

African American 0.16 0.13
Caucasian �0.03 0.77
Other 0.14 0.19

Physical domain
General health �0.36 <0.001
Functional statusa 0.31 0.002
Overall symptoms 0.54 <0.001

Psychological domain
Anxiety (GAD-2)b 0.33 0.001
Depression (PHQ-2)c 0.32 0.002

Spiritual domain
‘‘I feel at peace’’ �0.26 0.01

Social domain
Interference with relations 0.57 <0.001

aFunctional Morbidity Index.
bNatural log transformation of Generalized Anxiety Disorder-2.
cNatural log transformation of PHQ-2.
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important. More than half of all veterans
reported pain ‘‘right now,’’ and one-third of
veterans reported their pain as moderate or
severe ($4 on a 0e10 scale). This suggests
a need for more aggressive pain management
in primary care settings. Although physical,
psychological, social, and spiritual domains of
well-being were individually related to pain
severity, only interference with social relations
and symptom number were independently
associated with pain.

The severity of pain witnessed in this study
may result from a variety of issues faced by
these patients. For example, patients may ex-
perience physical pain from multiple comor-
bidities.8 Musculoskeletal pain was reported
by the majority of patients, which may exacer-
bate physical deconditioning common in HF
and interfere with self-management. Spiri-
tual/existential pain may occur with a loss of
function and independence that occurs with
disease progression. Psychological pain may
occur secondary to uncertain disease trajecto-
ries,11,54 the ‘‘What next?’’ of HF progression.
In previous studies, patients experiencing
higher levels of psychological distress,



Table 5
Factors Independently Associated

with Pain Severity

Variable b t P-value

Age �0.03 �0.31 0.76
Overall symptoms 0.29 2.74 0.008
General health �0.19 �1.89 0.06
Functional statusa �0.04 �0.33 0.74
Anxiety (GAD-2)b �0.08 �0.62 0.53
Depression (PHQ-2)c <0.00 �0.01 0.99
‘‘I feel at peace’’ 0.07 0.65 0.52
Interference with relations 0.45 4.05 <0.001

Full model information when controlling for age: R2¼ 0.436;
F (8, 87)¼ 8.38; P< 0.0001.
aFunctional Morbidity Index.
bNatural log transformation of Generalized Anxiety Disorder-2.
cNatural log transformation of PHQ-2.
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including anxiety and/or depression, testified
to greater levels of pain or symptomatol-
ogy.32,55,56 In a review of the literature, the
median prevalence of major depression in
HF was 17% compared with 5% in the
general population.57 Fatigue and shortness
of breath, so common in HF, may limit pa-
tient ability to interact with family and peers,
contributing to isolation and social pain as
support systems contract.54

The positive relationship between symptom
number and pain severity seen in this investi-
gation is consistent with research outside of
HF that associates a variety of symptoms with
pain perception.58e60 HF patients rarely expe-
rience a symptom in isolation; more com-
monly, they experience multiple concurrent
symptoms such as pain, dyspnea, and fatigue.
The patients in this sample suffered multiple
comorbidities, contributing to the overall di-
versity of symptoms and adding to the com-
plexity of symptom analysis. Furthermore, the
literature suggests symptom clusters, defined
as two or more symptoms experienced concur-
rently61 and not simply individual symptoms,
that may be an important patient-related out-
come to be investigated in future studies.
The prevalence of symptoms in this study
(mean 5; range 0e11; SD 2.8) suggests that
symptoms may not receive adequate attention
and present an opportunity for improved
management.

Pain severity was associated with interfer-
ence with social relations in this sample of
HF veterans. Chronic HF patients frequently
experience a protracted disease trajectory
that contributes to social isolation for patients
and their families.54 Life-limiting diseases such
as HF lead to changes in roles and relation-
ships, affection/sexual function, and physical
appearance. Because of the progressive nature
of HF, maintaining supportive relationships
may be extremely challenging. Limited re-
search suggests an independent association be-
tween social isolation and poor cardiovascular
outcomes.62e66

Few studies have investigated the influence of
social well-being on pain perception in HF. In
58 HF patients, Carels et al.32 found that greater
social conflict was associated with physical symp-
toms (chest pain or heaviness, shortness of
breath) longitudinally.32 A comparison of 20 ad-
vanced HF patients with 20 lung cancer patients
suggested that social isolation and hopelessness
were greater in HF. The primary concern for
cancer patients and caregivers was facing death;
unlike cancer patients, frustration, progressive
losses, social isolation, and the stress of balanc-
ing and monitoring a complex medication reg-
imen dominated the lives of patients with HF.
Moreover, more health and social services (in-
cluding hospice services and financial benefits)
were available to lung cancer patients.54

Our findings reinforce the need to identify
individuals with HF who are at risk for social iso-
lation. Although social workers have not consis-
tently been associated with the day-to-day
operations of HF clinics, these colleagues have
expertise in supporting patient and family emo-
tional well-being and in meeting needs for prac-
tical and social support. Strategies that enhance
access to such support may be key to minimizing
pain and improving quality of life for patients
facing the progressive nature of chronic HF.

Limitations
Our measures of the specific domains of the

total pain model were limited. Nonetheless,
our findings suggest actionable targets for
future interventions. Because of the cross-
sectional study design, it is difficult to ascertain
whether pain severity contributed to social
isolation and increased symptomatology or
whether social isolation and increased symp-
tomatology contributed to pain severity. The
item measuring interference with social
relations had a mean of 2.67 (range 0e10),
suggesting that HF veterans experience signif-
icant social isolation. Still, because the item
measuring social relations contains the word
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‘‘pain,’’ there is concern for endogeneity with
this variable. Although this study is unique in
including veterans with both systolic and dia-
stolic dysfunction, the results may not be gen-
eralizable to patients with isolated systolic or
diastolic dysfunction. Yet by including both
types of dysfunction, this sample may more
closely reflect a population encountered in
a community practice. Finally, we oversampled
for veterans with fair or poor health, and our
findings may more closely reflect veterans
who have a greater overall burden of illness.
However, choosing this vulnerable population
allowed us to focus on a population in whom
the opportunities and importance of palliating
symptomatic concerns is greatest.
Conclusions
HF patients report substantial levels of pain

in outpatient settings. This study suggests that
veterans who report more interference with
social relations and a larger number of symp-
toms suffer more severe pain. Treating pain
severity more aggressively may improve social
relations, symptom prevalence, and other
domains of well-being. The association of
physical, psychological, social, and spiritual
domains with pain severity suggests that multi-
disciplinary interventions are needed to ad-
dress the complex nature of pain in HF.
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