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a b s t r a c t

Background: Uncertainty persists regarding whether patient assessment of New York Heart Association
(NYHA) functional classification should be preferred over provider assessment among patients with
heart failure (HF).
Objectives: To compare patient against provider NYHA assessments, and both to distance walked on a
6-minute walk test (6MWT) among patients with HF.
Methods: In this prospective study, we enrolled 101 HF patients who self-assessed NYHA classification.
Health care providers who were blinded to patient ratings of NYHA also rated NYHA. Patients completed
a 6MWT according to a standardized protocol. We used Spearman coefficients (rs) to evaluate the cor-
relations between variables.
Results: Patient- and provider-determined NYHA class were poorly correlated, but the relationship was
statistically significant (rs ¼ 0.40, p < 0.001). Patients consistently reported better NYHA class (class I:
72% vs 15%) than providers. Provider-determined NYHA had a stronger correlation with 6MWT distance
(rs ¼ �0.36, p < 0.001 vs. rs ¼ �0.22, p ¼ 0.03). Providers assigned a worse class to older patients who
had comorbidity; patients with dyspnea and longer HF duration assigned themselves a worse class.
Conclusion: Patients and providers exhibited poor agreement in NYHA assignment.

� 2017 Elsevier Inc. All rights reserved.

Introduction

Symptoms such as shortness of breath and fatigue are cardinal
manifestations of heart failure (HF) and can limit exercise tolerance,
drive the need for HF-related hospitalizations, impair performance
of activities of daily living, and often signal a hastened mortality
from HF.1,2 Ongoing symptom assessment and management are
considered class I indications in recent HF guidelines for deter-
mining disease severity and guiding subsequent therapy, and
symptom assessment is an important metric of quality care in
published performance measure documents.1,3 Indeed, given the
prevalence and distressing nature of HF symptoms, therapeutics
are often applied with symptom alleviation as a primary goal.1e3

The four-level New York Heart Association (NYHA) classification
has become a popular metric for characterizing the functional
limitations imposed by these symptoms.1,2,4,5 The NYHA class is a
strong independent predictor of mortality and other morbid events
among HF patients, can serve as a gauge of disease severity, guides
judicious application and titration of medical therapy, and serial
determination of NYHA class serves to subjectively evaluate ther-
apeutic response and disease progression.1,4,6,7

Despite its popularity, several shortcomings of the NYHA class
have been noted including its subjective nature, questionable val-
idity, poor inter-rater reliability, susceptibility to short-term
changes after therapy administration, and rating based on a clini-
cian’s perspective instead of the patient’s.1,5,8e11 Patient assessment
of symptoms could provide a more logical, valid, and reliable
evaluation than clinician assessment, because patients live with
their HF and may have a better understanding of their symptoms
during everyday life in contrast to clinician evaluation that is
necessarily based on a limited, short-term assessment. Importantly,
previous studies have noted patient-reported symptoms to be
associated with subsequent outcomes such as HF hospitalization
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and mortality.12e15 However, few studies have directly compared
patient- against provider-determined NYHA class head-to-head,
and while published studies have shown disagreement between
patient and provider NYHA ratings, the nature of the discrepancies
have been contradictory, with patients providing a better NYHA
class than providers, and vice versa.13,16 Furthermore, to our
knowledge, no study has compared both patient and provider
NYHA assessments to distance walked on the 6-minute walk test
(6MWT). Therefore, uncertainty persists whether patient assess-
ment of NYHA class should be preferred over provider assessment.
Accordingly, the current study was designed to address these
knowledge deficiencies by studying a group of ambulatory HF pa-
tients with the following goals: (1) to evaluate the extent of
agreement between patients and providers in determining NYHA
class; (2) to compare patient- and provider-determined NYHA class
with distance walked on a 6MWT; and (3) to identify patient
characteristics associated with patient-provider discrepancy in
NYHA class determination.

Methods

We conducted a prospective study. This study was approved by
the Geisinger Institutional Review Board (IRB) and conducted in
accordance with the Declaration of Helsinki.

Sample

The sample included ambulatory, adult patients with an estab-
lished HF diagnosis who presented as outpatients at any one of
three cardiology departments within the Geisinger Health System.
The only applied exclusion criterion was the presence of known
physical limitations that prevented completion of the 6MWT. Pa-
tients were recruited, screened, and invited to participate in the
study during routine clinical visits.

A target sample size of 100 patients was established in order to
provide preliminary data for a potential larger study. The NYHA
patient survey was the only non-standard of care element collected
in this study, and patients provided implied consent by its
completion. The IRB granted a waiver of patient consent for review
of medical records for additional data elements gathered prior to
the study visit.

Procedures

Prior to being seen by a provider, all patients self-determined
their NYHA functional class through responses to a brief survey
which queried their functional limitations caused by common HF
symptoms invoked by normal daily activities (see Appendix). The
survey typically took less than one minute to complete. A clinic
nurse took relevant standard of care measurements including body
weight and height, systolic and diastolic blood pressure, and heart
rate. Medications being taken at the time of the visit were noted.
Thereafter, patients were seen by one of 16 study providers for
routine clinical evaluation. As part of the evaluation, the provider
also determined the patient’s NYHA functional class blinded to the
patient-determined class. Study providers were either physician
cardiologists or nurse practitioners specialized in cardiology. All
study providers had clinical experience obtaining NYHA class from
HF patients. Providers were not given uniform instructions for
determining NYHA class, but rather based class determination on
informal assessment and questioning as occurs in the usual clinical
encounter between a provider and HF patient. Providers also eli-
cited from patients (or garnered from clinical notes) information
regarding the year of HF onset and probable etiology. Provider-
determined NYHA class has strong predictive validity, being

strongly associated with outcomes such as death and hospitaliza-
tion; content validity is supported by mention in HF guide-
lines.1,5,8e11 Reliability of the NYHA is hindered by susceptibility to
short-term changes and subjectivity in its assessment. Perfect
inter-rater agreement for determining NYHA class was just 54% in a
recent review.1,5,8e11

Following clinical evaluation and provider determination of
NYHA class, recruited patients performed a 6MWT according to a
standardized protocol and total distance walked in feet was
recorded.17 Prior to, and immediately upon completion of, the
6MWT, the Modified Borg scales for dyspnea and fatigue were
elicited from the patient, scored as: 0 ¼ nothing at all; 0.5 ¼ just
noticeable; 1¼ very slight; 2¼ slight; 3¼moderate; 4¼ somewhat
severe; 5 ¼ severe; 7 ¼ very severe; and 10 ¼ maximal.18 Other
parameters noted during the 6MWT included the development or
exacerbation of symptoms such as dyspnea, lower body pain, and/
or fatigue; whether any breaks fromwalking were taken during the
six minute period; and whether the test was aborted entirely
before the six minutes elapsed. Patients who started but aborted
the test entirely are included in the final analysis set with distance
walked up to the time of test termination used as the outcome
measure. The 6MWT has also shown predictive validity, being
associated with all-cause mortality in HF.14,19,20 The reliability of
the 6MWT has also shown to be high among HF patients, with
reliability (test-retest) coefficients above 0.9.21,22

Once the study enrollment goal was achieved, patients
completing the 6MWT had their electronic medical records
reviewed retrospectively to gather information about demog-
raphics, medical history, and ejection fraction (EF). The most recent
EF measurement prior to study enrollment was considered.

Statistical analysis

Agreement between patient- and provider-determined NYHA
functional class was assessed by a combination of Spearman cor-
relation coefficients (rs) and qualitative assessment of the 4-by-4
table crossing patient- and provided-determined NYHA class. The
correlations between distance walked on the 6MWT and patient-
and provider-determined NYHA class were assessed individually
by Spearman correlation coefficients and compared qualitatively.
A multiple linear regression model was developed with distance
walked on the 6MWT as the continuous dependent variable and
both patient- and provider-determined NYHA class as indepen-
dent variables to evaluate whether both NYHA assessments were
independently associated with 6MWT results. Descriptive statis-
tics for study variables are reported separately across three NYHA
groups (I, II, III/IV), separately for patients and providers. Contin-
uous variables are reported as means and standard deviations,
with differences across groups tested for statistical significance by
KruskaleWallis tests. Categorical variables are reported as counts
and relative frequencies, with differences across groups tested for
statistical significance by chi-square or Fisher’s exact tests. Finally,
a multivariable logistic regression model was developed with
provider class worse than patient class (versus not) as the binary
variable of interest in order to identify patient characteristics
associated with patient-provider discrepancy in NYHA class
determination. Candidate variables for this model included those
collected as part of the 6MWT and other baseline patient char-
acteristics (see Tables 2 and 3) with medical history summarized
by the number of comorbidities present. A forward stepwise
variable selection procedure identified those variables showing
the strongest association with patient-provider discrepancy. Sig-
nificant variables are reported with odds ratios (OR) and 95%
confidence intervals (CI).
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