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Abstract
Background—Patient-reported outcomes are increasingly used to assess the efficacy of new
treatments. Understanding relationships between these and clinical measures can facilitate their
interpretation. We examined associations between patient-reported measures of health-related
quality of life and clinical indicators of disease severity in a large, heterogeneous sample of patients
with heart failure.

Methods—Patient-reported measures, including the Kansas City Cardiomyopathy Questionnaire
(KCCQ) and the EuroQol Visual Analog Scale (VAS), and clinical measures, including peak VO2,
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6-minute walk distance, and New York Heart Association (NYHA) class, were assessed at baseline
in 2331 patients with heart failure. We used general linear models to regress patient-reported
measures on each clinical measure. Final models adjusted for significant sociodemographic variables
and 2-way interactions.

Results—The KCCQ was correlated with peak VO2 (r = .21) and 6-minute walk distance (r = .27).
The VAS was correlated with peak VO2 (r = .09) and 6-minute walk distance (r = .11). Using the
KCCQ as the response variable, a 1 SD difference in peak VO2 (4.7 mL/kg/min) was associated with
a 2.86-point difference in the VAS (95% confidence interval [CI], 1.98-3.74) and a 4.75-point
difference in the KCCQ (95% CI, 3.78-5.72). A 1 SD difference in 6-minute walk distance (105 m)
was associated with a 2.78-point difference in the VAS (95% CI, 1.92-3.64) and a 5.92-point
difference in the KCCQ (95% CI, 4.98-6.87). NYHA class III was associated with an 8.26-point
lower VAS (95% CI, 6.59-9.93) and a 12.73-point lower KCCQ (95% CI, 10.92-14.53) than NYHA
class II.

Conclusions—These data may inform deliberations about how to best measure benefits of heart
failure interventions, and they generally support the practice of considering a 5-point difference on
the KCCQ and a 3-point difference on the VAS to be clinically meaningful.

Introduction
In addition to poor prognosis, patients with heart failure have poor health-related quality of
life compared with patients with other chronic diseases.1 A major cause of this lower health-
related quality of life is reduced exercise tolerance. As the disease progresses, patients become
more incapacitated and deconditioned, unable to perform simple tasks without dyspnea and
fatigue.2 Clinicians have increasingly come to recognize the role of patient-reported measures
of health-related quality of life in the evaluation of new therapies and strategies. As mortality
rates have declined, the quality of the added survival time has become important. A therapy
that prolongs survival but produces severe morbidity may be viewed as undesirable by many
patients and their physicians.3

There is little agreement about how to best characterize the impact of interventions on patients
with heart failure, though there is increasing reliance upon patient-reported outcomes. The
Food and Drug Administration recently stressed the importance of defining endpoint models
that describe relationships among various outcome measures.4, 5 However, relatively few
studies have formally assessed the relationships between patient-reported outcome measures
and clinical measures of disease severity in large samples of patients with heart failure. Heart
Failure: A Controlled Trial Investigating Outcomes of Exercise Training (HF-ACTION)
assessed the effects of exercise training on mortality, hospitalization, and health-related quality
of life in a large, multinational sample of patients with heart failure. In this study, we used
baseline data from HF-ACTION to characterize relationships among patient-reported outcome
measures and clinical measures of the severity of heart failure. We also examined whether
these relationships were consistent among subgroups of patients.

Methods
HF-ACTION was a multicenter, randomized controlled trial designed to test the long-term
safety and efficacy of aerobic exercise training versus usual care in patients with left ventricular
dysfunction and New York Heart Association (NYHA) class II to IV heart failure.6 Baseline
assessments included health-related quality of life and health status measures and
prerandomization cardiopulmonary exercise testing to determine aerobic capacity. Enrollment
criteria included left ventricular ejection fraction of 35% or less, NYHA class II to IV heart
failure, and ability and willingness to undergo exercise training. Patients were excluded if they
were unable to exercise, were already exercising regularly, or had experienced a cardiovascular
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event in the preceding 6 weeks. Additional details have been described previously.6 The
relevant institutional review boards, research ethics boards, and ethics committees of the
participating centers and the coordinating center approved the protocol. This work was
supported by grants from the National Heart, Lung, and Blood Institute. The authors are solely
responsible for the design and conduct of this study, all study analyses, the drafting and editing
of the paper, and its final contents.

Patient-Reported Measures
The EuroQol Visual Analog Scale (VAS) has been used to measure health status in numerous
patient populations, including patients with heart failure.7-9 The measure was used in HF-
ACTION as a generic measure of health status. The VAS contains a single-item “feeling
thermometer” on which respondents rate their health state from 0 (worst imaginable) to 100
(best imaginable).

We used the Kansas City Cardiomyopathy Questionnaire (KCCQ) as a disease-specific
measure of health status. The KCCQ is a 23-item patient-reported measure that is responsive
to underlying clinical changes in patients with heart failure.10 In addition to overall and clinical
summary scores, the KCCQ has subscales for physical limitations, symptoms, social
limitations, self-efficacy, and quality of life.11 The KCCQ is scored from 0 to 100, with higher
scores representing better health. Missing values within a domain are assigned the average of
the completed items within that domain.

Clinical Measures
The physiological variables used in this study were peak VO2 and 6-minute walk distance.
Patients performed a maximal exercise test with gas exchange measurements on a treadmill
using the modified Naughton protocol.12 Patients who were unable to perform an exercise test
on a treadmill underwent cycle ergometer testing using a 10 W/min ramp protocol. Patients
also performed a 6-minute walk test.13

NYHA class is a physician-assigned functional classification system in which class I represents
no limitation of physical activity, class II represents symptoms with usual physical activity,
class III represents marked limitation of physical activity, and class IV means the patient is
symptomatic at rest.14 In HF-ACTION, site-level investigators determined NYHA class at the
time of patient enrollment.

Patient Characteristics
Sociodemographic characteristics used as covariates included sex, age, race, ethnicity,
education level, annual household income, employment status, marital status, and health
insurance. These variables were self-reported at baseline. We also report clinical history
characteristics, including hypertension, diabetes mellitus, renal dysfunction, atrial fibrillation,
ejection fraction, and heart failure etiology.

Statistical Analysis
We describe baseline patient characteristics using means and SDs for continuous variables and
percentages for categorical variables. We describe distributions of clinical and patient-reported
outcome measures using means, SDs, medians, and interquartile ranges for continuous
variables and percentages for categorical variables. Side-by-side box plots depict observed
differences in KCCQ and VAS scores between NYHA classes. We describe zero-order
associations between patient-reported outcomes and continuous clinical measures using
Pearson correlation coefficients. We also use partial correlations to describe the same
relationships after adjusting for all sociodemographic characteristics that had a statistically
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significant relationship with the clinical measure. We used the Fisher transformation of Pearson
correlation coefficients to calculate 95% confidence intervals (CIs).15

We created general linear univariable models in which the patient-reported outcome measure
(KCCQ or VAS) was regressed on the clinical measure of severity (6-minute walk distance,
peak VO2, or NYHA class), based on the Wilson and Cleary model that assumes patients'
health-related quality of life is partially a function of patients' underlying physiological status.
16 We report these parameter estimates with 95% CIs as unadjusted effects. We screened all
sociodemographic characteristics using bivariable models, in which we added each
sociodemographic characteristic to the univariable models described above. Using partial F
tests, we evaluated all 2-way interactions between the clinical measure and the
sociodemographic characteristics that were significant in the bivariable models. When
significant, we tested each interaction separately. A significance level of α = 0.05 was used for
all assessments, and all statistical analyses were performed using SAS version 9.1 (SAS
Institute, Inc, Cary, North Carolina).

The final models adjusted for all significant sociodemographic variables and interactions; we
report parameter estimates and 95% CIs from the final models as adjusted effects. Because our
aim was to describe relationships among clinical and patient-reported endpoints, both of which
are assumed to reflect patients' clinical history in varying degrees, we did not adjust for clinical
history variables. To facilitate interpretation, all continuous covariates are centered around
their grand mean. We report parameter estimates for a 1 SD difference in 6-minute walk
distance and peak VO2. Because so few participants in the sample were in NYHA class IV (n
= 23), we developed models comparing NYHA classes II and III.

The patient-reported outcome measures used in this study were expected to be at least
moderately correlated with each other, because both are patient-reported measures of health-
related quality of life. We hypothesized that greater disease severity measured clinically—
lower peak VO2, shorter 6-minute walk distance, and higher NYHA class—would be positively
correlated with greater severity in patient reports, as measured by the KCCQ and the VAS. We
expected that the heart failure–specific KCCQ would have a stronger relationship with the
clinical measures than the general VAS. We also expected the KCCQ physical limitation
subscale to have stronger relationships with peak VO2 and 6-minute walk distance than the
other KCCQ subscales or the overall score, because it specifically targets patients' reports of
their ability to walk 1 block, climb stairs, and jog, among other activities.

Results
HF-ACTION randomly assigned 2331 patients, of whom 2330 (99.9%) completed the KCCQ
and 2274 (98%) completed the VAS. Participant characteristics are shown in Table 1. Table 2
shows the distributions of patient-reported and clinical outcome measures. Mean peak VO2
was 15 mL/kg/min, mean 6-minute walk distance was 365 m, and nearly two thirds of the
patients were NYHA class II. The mean KCCQ score was 66, and the mean VAS score was
66.

Relationships Among Patient-Reported Outcomes and Clinical Measures
The correlation between the VAS and KCCQ scores was moderate (r = 0.53). Figure 1 shows
the relationships between NYHA class and the patient-reported outcome measures. Patients in
NYHA class II had higher VAS and KCCQ scores compared with patients in NYHA class III.

Table 3 shows zero-order and covariate-adjusted Pearson correlation coefficients comparing
patient-reported and clinical measures. After adjustment for sociodemographic characteristics,
there were small correlations between VAS scores and peak VO2 or 6-minute walk distance.
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The correlations between KCCQ score and peak VO2 or 6-minute walk distance were also
modest, though they were significantly larger than the correlations with the VAS. The
correlations between clinical measures and the KCCQ physical limitation subscale were
significantly larger than correlations with the KCCQ overall score (P < .001). Other KCCQ
subscales had smaller correlations with peak VO2 and 6-minute walk distance, though all
correlations were statistically significant, except where noted in Table 3.

Table 4 shows the results of the regression models. In unadjusted results, a 1 SD difference in
peak VO2 (4.7 mL/kg/min) was associated with a 1.78-point difference in VAS score (95%
CI, 0.99-2.57) and a 4.38-point difference in KCCQ score (95% CI, 3.55-5.21). A 1 SD
difference in 6-minute walk distance (105 m) was associated with a 2.15-point difference in
VAS score (95% CI, 1.36-2.94) and a 5.57-point difference in KCCQ score (95% CI,
4.76-6.39). NYHA class II was associated with an 8.67-point lower VAS score (95% CI,
7.07-10.26) and a 14.67-point lower KCCQ score (95% CI, 13.04-16.31) compared to NYHA
class III. Adjustment for sociodemographic characteristics resulted in slightly larger effect
sizes. There were no interactions between patient characteristics and the associations of 6-
minute walk distance or peak VO2 with VAS scores.

A 1 SD difference in peak VO2 was associated with a 6.77-point difference in KCCQ physical
limitation subscale score (95% CI, 5.91-7.63), and a 1 SD difference in 6-minute walk distance
was associated with a 7.59-point difference in KCCQ physical limitation subscale score (95%
CI, 6.74-8.44). Although adjustment for sociodemographic characteristics did not result in
much difference, there was an interaction effect with peak VO2 and age (P = .008) and peak
VO2 and ethnicity (P = .006). At higher aerobic capacity, patient-reported physical functioning
was greater for older patients versus younger patients and for Hispanic or Latino patients versus
non–Hispanic or Latino patients (Figures 2 and 3).

In the models that included a single interaction term each, there were also significant
interactions between peak VO2 and age, peak VO2 and employment status, and peak VO2 and
marital status when predicting the KCCQ quality-of-life and social limitation subscales.
However, due to considerable correlations among age, employment status, and marital status,
these interaction terms were not statistically significant when entered into the same model.

Discussion
We used baseline data from HF-ACTION to characterize relationships among important
patient-reported health-related quality-of-life and clinical measures and to examine whether
the relationships differed among subgroups. As expected, the patient-reported outcome
measures (ie, VAS and KCCQ) were moderately correlated with each other, and the heart
failure–specific KCCQ had stronger correlations with exercise capacity than the more general
VAS. The KCCQ physical limitation subscale, which was designed to quantify patients'
exertional capacity, had the largest, though still modest, correlation with clinical measures of
exercise capacity, a pattern previously found for this subscale and 6-minute walk distance.17

Consistent with other disease domains,16 none of the patient-reported outcome measures were
highly correlated with peak VO2 or 6-minute walk distance. These imperfect correlations with
clinical measures reflect the unique information that patient-reported outcome measures add.
Thus, the findings underscore the importance of directly assessing patients' health status from
self-report rather than relying on traditional assessments of function to quantify patients'
perspectives of their disease.16, 17

Most relationships between clinical and patient-reported outcome measures did not vary by
sociodemographic characteristics. Moderate correlations among several sociodemographic
characteristics made it difficult to isolate individual interactions between these variables and
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aerobic capacity in predicting patient-reported outcome scores; however, the data suggest that
the KCCQ subscales for physical limitation, quality of life, and social limitation varied in their
relationships with peak VO2 by age, such that differences in peak VO2 translated into larger
differences in the KCCQ scores for older adults. A similar finding has been reported for the
KCCQ quality-of-life subscale.18 It is questionable whether these differences by age are
clinically significant, however (ie, 1 SD differences in age [12 years] correspond to differences
of about 1 point on the KCCQ physical limitation subscale).

The large sample size of HF-ACTION permitted a strong corroboration of the relationship
between KCCQ scores and clinical endpoints that had been reported in previous studies.8, 11,
17, 19, 20 Our findings also help to characterize differences in KCCQ scores in terms of clinically
meaningful differences in health status. In a prior study, a mean within-person change of 5 or
more points corresponded to cardiologists' assessments of clinically significant changes in
patients with heart failure during a 6-week period.10 Our findings indicate that a 5-point
difference between people may correspond to clinically meaningful differences between
people, as a 1 SD difference in peak VO2 and 6-minute walk distance each corresponded to
roughly a 5-point difference in KCCQ score. Without consensus about what constitutes
clinically significant differences in 6-minute walk distance and peak VO2, we chose 1 SD
because it clearly represents a meaningful difference between patients with heart failure.
Previous studies have considered far less stringent criteria than the 1 SD difference we used
for 6-minute walk distance8, 18 and peak VO2.21-23

Comparing NYHA class II to III showed much larger differences in KCCQ and VAS scores,
15 and 9 points respectively. These results confirm previous work that suggested a 15-point
difference in KCCQ corresponds to a large change as evaluated by cardiologists during a 6-
week period10 as well as a 9-point difference on a “ladder of life” (VAS) corresponding to the
difference between NYHA classes II and III.24 These large differences are congruent with the
coarse nature of the categorical NYHA class. As shown in Figure 1, each class (assigned by
the physician rather than the patient) encompasses patients with a broad range of self-reported
symptoms, function, and health-related quality of life.

Limitations
This study has important limitations. First, the data come from a clinical trial population, and
thus men and younger patients were overrepresented compared to the typical heart failure
population. A limited number of patients in NYHA class IV enrolled in the trial, so our results
may not be applicable to all patients with heart failure, especially those with severe symptoms.
Also, some caution is advised in interpreting the associations where the number of subjects is
small, such as the interaction between peak VO2 and patient-reported physical limitation by
ethnicity. Second, the present analyses were based on cross-sectional data and describe the
minimum important difference between patients. This study examined cross-sectional
relationships, and although the analyses provide information about meaningful differences in
patient-reported outcome measures between individuals, longitudinal data are needed to assess
meaningful changes within individuals. Follow-up of the HF-ACTION patient population will
allow such assessment of prospective associations.

Finally, to test the sensitivity of our results to the modeling assumption that patients' health-
related quality of life is partially a function of patients' underlying physiological status, we
tested a symmetric model (using orthogonal regression) in which no variable was considered
the independent variable. This resulted in a 1 SD difference in peak VO2 corresponding to a
91.8 point difference in KCCQ and a 191.5 point difference in the VAS. (Stated another way,
a 5-point difference in KCCQ corresponded to a 0.26 mL/min/kq difference in peak VO2 and
a 3-point difference in the VAS corresponded to a 0.07 mL/min/kq difference in peak VO2.)
A 1 SD difference in 6-minute walk corresponded to a 5.8 point difference in KCCQ and 2.2
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point change in the VAS. (A 5-point difference in KCCQ corresponded to a 90 m difference
in 6-minute walk and a 3-point difference in the VAS corresponded to a 141 m difference in
6-minute walk.) This sensitivity analysis supports the practice of considering a 5-point
difference on the KCCQ and a 3-point difference on the VAS to be clinically meaningful when
considering 6-minute walk but not peak VO2. These sensitivity analyses underscore how lower
correlations between patient-reported outcomes and clinical endpoints lead to greater
uncertainty about the precise mapping of one metric onto another. We intend to fully explore
this issue in a separate, methodological manuscript.

Conclusions
Differences in patient-reported outcome measures (including the KCCQ, its subscales, and the
VAS) are associated with differences in clinical measures (including peak VO2, 6-minute walk
distance, and NYHA class). The VAS, a general patient-reported measure, had smaller
correlations with exercise capacity than the disease-specific KCCQ. With a few exceptions,
these relationships are consistent across different groups of patients with heart failure. While
the small size of the correlations introduces significant uncertainty, the findings generally
support the current practice of considering a 5-point difference between individuals on the
KCCQ to be clinically meaningful and provide some support for using a 3-point difference
between individuals on the VAS as clinically meaningful.
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Figure 1. Side-by-Side Box Plot of the VAS and the KCCQ Overall Score by NYHA Class
The upper and lower bounds of the boxes represent interquartile ranges. The lines dividing the
boxes represent medians and the points inside represent means. The upper ends of the whiskers
represent maximum observations; the lower ends represent minimum observations (NYHA =
3) or minimum observations above the lower fence of 1.5 interquartile range below the 25th
percentile (NYHA = 2); and the open points represent extreme observations below the lower
fence.
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Figure 2. Interaction Between Age and Peak VO2 in Relationship With the KCCQ Physical
Limitation Subscale
The solid lines represent predicted regression lines at the mean age (59 years, in red), 1 SD
above the mean age (72 years, in blue), and 1 SD below the mean age (47 years, in green), with
all categorical variables (ie, education level, annual income, employment status, marital status,
and ethnicity) held at their modes. The dashed lines represent 95% confidence intervals around
the fitted lines. β ̂ denotes predicted slope.
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Figure 3. Interaction Between Ethnicity and Peak VO2 in Relationship With the KCCQ Physical
Limitation Subscale
The solid lines represent predicted regression lines for patients of Hispanic or Latino ethnicity
and for patients who are not Hispanic or Latino, with age held at the mean (59 years) and all
categorical variables (ie, education level, annual income, employment status, and marital
status) held at their modes. The dashed lines represent 95% confidence intervals around the
fitted lines. β ̂ denotes predicted slope.
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Table 1

Patient Characteristics (N = 2331)*

Characteristic All Patients

Age, mean ± SD, y 59.1 ± 12.6

Female sex, No. (%) 661 (28.4)

Race, No. (%)

 Black or African American 749 (32.6)

 White 1426 (62.1)

 Other 121 (5.3)

Hispanic or Latino ethnicity, No. (%) 88 (3.8)

Education level, No. (%)

 Less than high school 285 (12.5)

 High school graduate or equivalent 635 (27.9)

 Completed some college, but no degree 608 (26.7)

 Completed associate degree/diploma program 201 (8.8)

 College graduate 356 (15.6)

 Completed graduate school 193 (8.5)

Annual income, No. (%)

 < $15,000 467 (22.5)

 $15,000-$24,999 386 (18.6)

 $25,000-$34,999 303 (14.6)

 $35,000-$49,999 312 (15.1)

 $50,000-$74,999 307 (14.8)

 $75,000-$99,999 155 (7.5)

 ≥ $100,000 143 (6.9)

Employment status, No. (%)

 Disabled 711 (31.2)

 Employed full-time 416 (18.2)

 Employed part-time 131 (5.7)

 Retired 833 (36.5)

 Other 191 (8.4)

Marital status, No. (%)

 Divorced/separated 417 (18.1)

 Married/living with a partner 1411 (61.1)

 Single, never married 261 (11.3)

 Widowed 221 (9.6)

Insurance, No. (%)

 Medicare Part A only 157 (7.1)

 Medicare Part A/B 704 (31.9)

 Non-Medicare patient 1344 (61.0)

Comorbid conditions, No. (%)

 Atrial fibrillation/atrial flutter 488 (20.9)

 Diabetes mellitus 748 (32.1)
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Characteristic All Patients

 Hypertension 1388 (59.9)

 Renal dysfunction 31 (1.3)

Ejection fraction, mean ± SD, % 25.2 (7.1)

Ischemic etiology of heart failure, No. (%) 1197 (51.4)

*
Some variables contain missing values.
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Table 2

Clinical and Patient-Reported Outcome Measures (N = 2331)

Measure Outcome

6-minute walk distance, m

 Mean ± SD 364.5 ± 104.7

 Median (IQR) 370.6 (298.7-435.0)

Peak VO2, mL/kg/min

 Mean ± SD 14.9 ± 4.7

 Median (IQR) 14.4 (11.5-17.7)

NYHA class, No. (%)

 II 1477 (63.4)

 III 831 (35.7)

 IV 23 (1.0)

EuroQol Visual Analog Scale

 Mean ± SD 65.5 ± 19.0

 Median (IQR) 70.0 (50.0-80.0)

KCCQ overall summary score

 Mean ± SD 66.2 ± 20.6

 Median (IQR) 68.0 (50.9-83.3)

KCCQ clinical summary score

 Mean ± SD 71.3 ± 19.5

 Median (IQR) 74.0 (57.8-86.7)

KCCQ physical limitation subscale

 Mean ± SD 69.4 ± 21.9

 Median (IQR) 70.8 (54.2-87.5)

KCCQ total symptom subscale

 Mean ± SD 73.1 ± 20.8

 Median (IQR) 77.1 (58.3-89.6)

KCCQ social limitation subscale

 Mean ± SD 62.4 ± 27.5

 Median (IQR) 62.5 (37.5-87.5)

KCCQ self-efficacy subscale

 Mean ± SD 81.0 ± 20.3

 Median (IQR) 87.5 (75.0-100.0)

KCCQ quality of life subscale

 Mean ± SD 59.7 ± 24.7

 Median (IQR) 58.3 (41.7-83.3)

Abbreviations: IQR, interquartile range, NYHA, New York Heart Association Class; KCCQ, Kansas City Cardiomyopathy Questionnaire.

Am Heart J. Author manuscript; available in PMC 2010 October 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Flynn et al. Page 15

Table 3

Correlations Between Patient-Reported Measures and Continuous Clinical Measures

PRO Measure Clinical Measure Zero-Order
Correlation (95% CI)

Adjusted Correlation (95%
CI)

EuroQol VAS Peak VO2 0.094 (0.052 to 0.135) 0.137 (0.096 to 0.179)

Six-minute walk 0.112 (0.071 to 0.153) 0.137 (0.095 to 0.178)

KCCQ overall score Peak VO2 0.213 (0.173 to 0.252) 0.222 (0.177 to 0.265)

Six-minute walk 0.271 (0.232 to 0.308) 0.278 (0.235 to 0.32)

KCCQ clinical summary Peak VO2 0.282 (0.244 to 0.320) 0.274 (0.233 to 0.315)

Six-minute walk 0.322 (0.285 to 0.358) 0.317 (0.276 to 0.357)

KCCQ subscales

 Physical limitation Peak VO2 0.309 (0.271 to 0.346) 0.293 (0.252 to 0.334)

Six-minute walk 0.345 (0.309 to 0.381) 0.330 (0.288 to 0.369)

 Total symptom Peak VO2 0.207 (0.168 to 0.246) 0.207 (0.164 to 0.248)

Six-minute walk 0.244 (0.205 to 0.282) 0.239 (0.197 to 0.28)

 Social limitation Peak VO2 0.152 (0.111 to 0.193) 0.162 (0.118 to 0.205)

Six-minute walk 0.209 (0.169 to 0.248) 0.216 (0.172 to 0.26)

 Self-efficacy Peak VO2 0.049 (0.008 to 0.090) 0.031 (−0.011 to 0.072)†

Six-minute walk 0.047 (0.006 to 0.088) 0.028 (−0.014 to 0.07)‡

 Quality-of-life Peak VO2 0.101 (0.060 to 0.142) 0.139 (0.094 to 0.183)

Six-minute walk 0.166 (0.126 to 0.206) 0.194 (0.149 to 0.237)

Abbreviations: PRO, patient-reported outcome; CI, confidence interval; VAS, Visual Analog Scale; peak VO2, peak oxygen consumption during
cardiopulmonary exercise testing; KCCQ, Kansas City Cardiomyopathy Questionnaire.

*
Partial correlation coefficient after adjusting for significant patient characteristics listed in Table 1. All correlations are significantly different from

zero with P < .05 except where noted.

†
Significantly different from zero (P = .15).

‡
Significantly different from zero (P = .20).
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Table 4

Predictors of Quality of Life in Patients With Heart Failure

PRO Measure Predictor Unadjusted Effect β ̂
(95% CI)

Adjusted Effect β ̂ (95%
CI)

EuroQol VAS Peak VO2, 1 SD 1.78 (0.99 to 2.57) 2.86 (1.98 to 3.74)

Six-minute walk, 1 SD 2.15 (1.36 to 2.94) 2.78 (1.92 to 3.64)

NYHA class II to III −8.67 (−10.26 to −7.07) −8.26 (−9.93 to −6.59)

KCCQ overall score Peak VO2, 1 SD 4.38 (3.55 to 5.21) 4.75 (3.78 to 5.72)

Six-minute walk, 1 SD 5.57 (4.76 to 6.39) 5.92 (4.98 to 6.87)

NYHA class II to III −14.67 (−16.31 to
−13.04)

−12.73 (−14.53 to −10.92)

KCCQ clinical summary Peak VO2, 1 SD 5.52 (4.75 to 6.29) 5.41 (4.56 to 6.26)

Six-minute walk, 1 SD 6.29 (5.53 to 7.05) 6.37 (5.51 to 7.22)

KCCQ subscales

 Physical limitation Peak VO2, 1 SD 6.77 (5.91 to 7.63) 6.44 (5.47 to 7.42)†

Six-minute walk, 1 SD 7.59 (6.74 to 8.44) 7.45 (6.48 to 8.43)

 Total symptom Peak VO2, 1 SD 4.32 (3.48 to 5.16) 4.39 (3.47 to 5.30)

Six-minute walk, 1 SD 5.07 (4.24 to 5.89) 5.19 (4.26 to 6.13)

 Social limitation Peak VO2, 1 SD 4.18 (3.06 to 5.31) 5.27 (2.69 to 7.86)‡

Six-minute walk, 1 SD 5.76 (4.65 to 6.88) 6.21 (4.92 to 7.50)

 Self–efficacy Peak VO2, 1 SD 0.99 (0.16 to 1.82) 0.62 (−0.22 to 1.47)

Six-minute walk, 1 SD 0.95 (0.12 to 1.78) 0.56 (−0.29 to 1.42)

 Quality–of–life Peak VO2, 1 SD 2.50 (1.49 to 3.51) 5.11 (2.71 to 7.51)‡

Six-minute walk, 1 SD 4.10 (3.10 to 5.11) 5.01 (3.85 to 6.16)

Abbreviations: PRO, patient-reported outcome; CI, confidence interval; VAS, Visual Analog Scale; peak VO2, peak oxygen consumption during
cardiopulmonary exercise testing; KCCQ, Kansas City Cardiomyopathy Questionnaire.

*
Adjusted for all significant patient characteristics listed in Table 1.

†
Significant interactions included peak VO2 with age and peak VO2 with ethnicity.

‡
Significant interactions included peak VO2 with age, peak VO2 with employment status, and peak VO2 with marital status.

Am Heart J. Author manuscript; available in PMC 2010 October 1.


