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Abstract
Patient-reported quality of life (PRQL) is a primary therapeutic target for patients with chronic heart failure (HF) and is 
associated with long-term prognosis. However, its utility in hospitalized HF (HHF) patients in the acute setting remains 
unclear. We aimed to assess the utility of PRQL (the Kansas City Cardiomyopathy Questionnaire [KCCQ]) in HHF patients 
and its association with long-term prognosis as well as with the clinical risk score (Get With The Guidelines-Heart Failure 
[GWTG-HF] risk score). PRQL was evaluated using the KCCQ in consecutive 114 HHF patients. Its association with the 
composite outcome of all-cause mortality or HF readmission within the first year after discharge was analyzed. Furthermore, 
its distribution by the clinical risk score (GWTG-HF) was evaluated using Pearson’s correlation coefficient. The median 
KCCQ was 34.9, but was widely distributed (interquartile range 23.7–56.8). After adjustment for known prognostic indica-
tors, the KCCQ was not an independent predictor of the composite outcome within the first year (group with high vs. low 
KCCQ scores: hazard ratio, 0.67; 95% confidence interval 0.26–1.71). There was no significant correlation between the 
KCCQ and the GWTG-HF risk score. In conclusion, PRQL during the acute phase of HF was significantly impaired and 
also varied widely, irrespective of patient characteristics or severity. PRQL assessment and risk prediction for HHF patients 
in the acute setting seemed to provide two distinct types of information for health care providers.
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Introduction

Heart failure (HF) is a major health problem worldwide 
and is associated with high morbidity and mortality [1–3]. 
In addition, patient-reported quality of life (PRQL) is also 
an important topic for HF patients because findings about 
patient’s function and well-being will help inform how cli-
nicians manage patients hospitalized for HF (HHF) [4]. As 

health care strives to become more patient-centered and as 
payers increasingly demand evidence for optimization of 
PRQL, PRQL parameters are becoming important consid-
erations for treating physicians, both at the time of admission 
and during follow-up after discharge for HF patients [5, 6].

The Kansas City Cardiomyopathy Questionnaire (KCCQ) 
is an extensively validated instrument for measuring PRQL 
in HF that is commonly used in clinical trials and routine 
care for chronic HF patients [4]. Part of its utility in clinical 
care stems from its strong association with long-term prog-
nosis [7, 8]. As a crucial endorsement of the validity and 
reliability of the KCCQ, the US Food and Drug Administra-
tion has qualified the KCCQ to be used by medical device 
companies to support regulatory submissions for HF medi-
cal devices (http://cvout comes .org/entri es/3052). However, 
its prognostic utility in acutely decompensated HF remains 
unclear. Although there are some promising findings of 
PRQL during the acute phase of HHF [9–11], few data exist 
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about its association with long-term prognosis. Prediction of 
longitudinal health status at the time of baseline admission 
is important to tailor the individual management of HHF 
patients. We aimed to elucidate the distribution of the KCCQ 
based on patient characteristics and to investigate its asso-
ciations with long-term clinical outcomes (e.g., mortality 
or HF readmission) in HHF patients in the acute setting. 
Furthermore, we focused our attention on evaluating the 
association between PRQL and HF severity, as assessed by 
another prognostic risk score.

Materials and methods

Between June 2014 and May 2016, 114 consecutive patients 
with HHF in a single university-based institution were 
included in the analysis. HHF was defined as rapid-onset 
HF or a change in the signs and symptoms of HF requiring 
urgent therapy and hospitalization based on the Framing-
ham criteria [12]. Patients presenting with acute coronary 
syndrome were not included. This research was part of the 
West Tokyo Heart Failure Registry (WET-HF) [13], which 
is a large, prospective, multicenter registry designed to col-
lect clinical data on clinical backgrounds and outcomes of 
HHF patients. To obtain a robust assessment of the care 
and patient outcomes, the baseline data and outcomes were 
collected via individual medical reviews by trained clini-
cal research coordinators. Of these patients, we excluded 
four (3.5%) who had severe respiratory conditions requir-
ing mechanical support and were not able to complete the 
questionnaire, eight (7.0%) who died during hospitalization 
and thus whose long-term prognosis could not be evalu-
ated, and 15 (13.2%) who did not agree with answering the 
questionnaire. The remaining 87 patients with HHF who 
answered the KCCQ were included in the analysis. A lin-
guistically translated KCCQ was administered by trained 
cardiologists (Y.S. and T.K.) within 2 days after hospital 
admission. We read each question aloud and recorded the 
patient’s responses, and all patients were able to complete 
the questionnaire. The KCCQ asks for “the worst situation 
within the last 2 weeks (including pre-admission phase of 
the illness),” and this was specified in our questionnaire. 
We believe that this would minimize the difference and pre-
vent patients’ recall bias. Exclusive on-site auditing by the 
investigators (Y.S. and S.K.) ensured proper registration of 
each patient. The study protocol was approved by the Keio 
University institutional review boards, and the research was 
conducted in accordance with the Declaration of Helsinki. 
Informed consent was obtained from each subject before 
the study.

The KCCQ is a validated disease-specific questionnaire 
that measures the following health status domains: physical 
and social limitations, symptoms, and quality of life (QoL). 

These domains can be combined to generate an overall sum-
mary score that ranges from 0 to 100, with higher scores 
representing better health status [4]. We used the KCCQ-12, 
a short version of the original 23-item instrument, which is 
highly correlated with the original score and preserves the 
validity, reliability, responsiveness, prognostic importance, 
and interpretability of the original instrument [14]. The 
objective severity of HHF patients was evaluated via the Get 
With The Guidelines-Heart Failure (GWTG-HF) risk score, 
which is associated with the risk of in-hospital mortality for 
acute HF patients with the range of 0–100 [15]. This risk 
score was calculated using the seven variables on admis-
sion: race, age, systolic blood pressure, heart rate, blood 
urea nitrogen level, sodium concentration, and the presence 
of chronic obstructive pulmonary disease. This risk score 
has already been validated with good discrimination and 
calibration for Japanese HHF patients [13].

We first described the distribution of the KCCQ over-
all score for the entire population and within the following 
subgroups: female versus male, age younger than 80 years 
versus older than 80 years, left ventricular ejection fraction 
(LVEF) (cutoff, 40%), or HF status (de novo vs. readmis-
sion). Normality of continuous variables was tested with 
the Shapiro–Wilk test and/or Q–Q plot visual assessment, 
and continuous variables with normal distributions were 
expressed as mean ± standard deviations, and other vari-
ables were expressed as median [25th and 75th percen-
tiles]. Differences were compared using Student’s t tests or 
Mann–Whitney U tests for continuous variables. Then, we 
divided the patients into the following three easy-to-interpret 
groups depending on the KCCQ score based on the inten-
tion of instrument developer [8, 16]: low KCCQ group (0 
to < 25); intermediate KCCQ group (25 to < 50); and high 
KCCQ group (50–100). Originally, the 50 to < 75 and 
75–100 groups were separated, but the number of patients in 
the 75–100 group was small (n = 5); thus, we combined these 
two groups. Accordingly, we evaluated its association with a 
composite outcome of mortality and readmission for wors-
ening HF within 1 year after discharge (primary outcome). 
We also evaluated its association with each outcome individ-
ually (secondary outcome). We compared group differences 
using the Kruskal–Wallis test for continuous variables and 
Chi-squared tests for categorical variables. We used the log-
rank test to evaluate differences in the composite outcome 
and Cox proportional hazard analysis to compare patient 
outcomes according to the KCCQ groups and adjusted for 
important confounders, using one-year mortality risk pre-
diction score for HF patients (Seattle Heart Failure Model) 
and brain natriuretic peptide (BNP) on admission [17]. The 
Seattle Heart Failure Model included many predictors asso-
ciated with long-term survival in patients with HF: age, New 
York Heart Association (NYHA), LVEF, ischemic etiology, 
systolic blood pressure, hemoglobin, sodium, cholesterol, 



1466 Heart and Vessels (2019) 34:1464–1470

1 3

percentage of lymphocytes, uric acid, medications (angio-
tensin-converting enzyme inhibitors, angiotensin II receptor 
blocker, beta-blocker, mineralocorticoid receptors antago-
nist, loop diuretics, statins, allopurinol), cardiac resynchro-
nization therapy, implantable cardioverter-defibrillator, and 
cardiac resynchronization therapy-defibrillator. The Seattle 
Heart Failure Model also has been validated and recalibrated 
in Japanese HHF patients [18].

Finally, we investigated the association between the 
KCCQ and the GWTG-HF risk score using the Pearson’s 
correlation coefficient. We also evaluated the association 
between the GWTG-HF risk score and the primary outcome 
using Cox proportional hazard analysis. All probability val-
ues were two-tailed; P < 0.05 was considered statistically 
significant. All statistical analyses were performed with R 
3.4.1.

Results

Overall, the median age was 78 [66.5–85] years; 37(42.5%) 
patients were female. The distribution of the KCCQ score 
is shown in Fig. 1a; the median score was 34.9 [23.7–56.8], 
and there were no differences in the KCCQ scores based 
on sex (female, n = 37: 31.3 [16.1–56.8]; male, n = 50: 
40.1 [25.9–56.3]; P = 0.26) or age (< 80 years, n = 50: 
38.2 [27.0–52.3]; ≥ 80 years, n = 37: 31.8 [19.8–58.3]; 
P = 0.70), or LVEF (HF with preserved ejection fraction, 
LVEF ≥ 40%, n = 55: 37.0 [22.9–58.3]; HF with reduced 
EF, LVEF < 40%, n = 31: 32.8 [27.3–50.5]; P = 0.83), or 
HF status (de novo, n = 75: 34.4 [23.2–56.8]; readmission, 
n = 12: 40.6 [29.0–51.3]; P = 0.55) (Fig. 1b).

Fig. 1  a Distribution of the KCCQ score for HHF patients in the 
acute setting. b Comparison of the KCCQ score according to patient 
characteristics. KCCQ Kansas City Cardiomyopathy Questionnaire, 

HHF hospitalized heart failure, HFpEF heart failure with preserved 
ejection fraction, HFrEF heart failure with reduced ejection fraction
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When we divided the patients into three groups accord-
ing to the KCCQ scores, no significant differences were 
observed for almost all clinical characteristics, such as sex, 
history of HF hospitalization, LVEF, or BNP level among 
the three groups, except for the presence of diabetes mel-
litus (Table 1). The incidence of the composite outcome did 
not differ among the three groups (Fig. 2). After multivari-
able adjustment, the KCCQ score was not associated with 
the composite outcome (high vs. low KCCQ groups: hazard 
ratio [HR] 0.67; 95% confidence interval [CI] 0.26–1.71; 
P = 0.40). Similar results were noted when we focused on 
each outcome (mortality: HR 0.39; 95% CI 0.07–2.20; 
P = 0.29; HF readmission: HR 0.76; 95% CI 0.25–2.32, 
P = 0.63).

Finally, the distribution of the GWTG-HF risk score is 
shown in Fig. 3 (mean 40.7 ± 8.64). Pearson’s correlation 

coefficient revealed no significant association between the 
KCCQ and the GWTG-HF risk score (Pearson correla-
tion coefficient 0.12; 95% CI 0.09–0.33; P = 0.25) (Fig. 4). 
After multivariable adjustment, the GWTG-HF risk score 
was associated with the primary outcome (HR 1.10; 95% 
CI 1.02–1.17; P = 0.01).

Discussion

PRQL is associated with the long-term prognosis of chronic 
HF patients [4, 8, 19, 20]; however, its impact on outcomes 
of acute decompensated HF patients has not been thoroughly 
investigated [9, 10]. How to best use and interpret these 
measures is unknown and is important to understand them 
because of their intrinsic value to providers. In our study, 

Table 1  Baseline characteristics of hospitalized heart failure patients in the acute setting in order of KCCQ score

Values are median [25th and 75th percentiles] or n (%)
KCCQ Kansas City Cardiomyopathy Questionnaire, BMI body mass index, HF heart failure, COPD chronic obstructive pulmonary disease, 
NYHA New York Heart Association, BP blood pressure, BUN blood urea nitrogen, BNP brain natriuretic peptide, LVDd left ventricular internal 
dimension in diastole, EF ejection fraction

Total Low KCCQ Intermediate KCCQ High KCCQ P value
0–25 25–50 50–100

N = 87 n = 24 n = 35 n = 28

Age, years 78 [66.5–85] 81 [74.75–85.25] 75 [59–80.5] 79 [68.75–87] 0.058
Male, % 50 (57.5) 12 (50.0) 22 (62.9) 16 (57.1) 0.617
BMI 23.5 [20.1–26.8] 23.9 [21.3–26.3] 23.3 [19.2–27.0] 23.0 [21.3–26.3] 0.930
Hypertension, % 64 (73.6) 15 (62.5) 27 (77.1) 22 (78.6) 0.350
Diabetes mellitus, % 33 (37.9) 6 (25.0) 19 (54.3) 8 (28.6) 0.035
HF readmission, % 12 (13.8) 2 (8.3) 7 (20.0) 3 (10.7) 0.376
COPD, % 9 (10.3) 2 (8.3) 4 (11.4) 3 (10.7) 0.926
Atrial fibrillation, % 45 (51.7) 15 (62.5) 15 (42.9) 15 (53.6) 0.324
Cause of HF, %
 Ischemic 23 (26.4) 7 (29.2) 8 (22.9) 8 (28.6) 0.824
 Dilated 16 (18.4) 3 (12.5) 9 (25.7) 4 (14.3) 0.346
 Valvular 15 (17.2) 3 (12.5) 4 (11.4) 8 (28.6) 0.155

NYHA II, % 9 (10.3) 4 (16.7) 3 (8.6) 2 (7.1) 0.481
NYHA III, % 27 (31.0) 2 (8.3) 17 (48.6) 8 (28.6) 0.004
NYHA IV, % 51 (58.6) 18 (75.0) 15 (42.9) 18 (64.3) 0.037
Systolic BP, mmHg 135 [118–157] 131 [116–141] 133 [123–158] 141 [121–166] 0.230
Heart rate 85 [70.5–109] 84 [77–117] 84 [67.5–104] 87 [76.5–110] 0.520
Hemoglobin, g/dl 11.3 [9.9–12.9] 11.3 [9.8–12.8] 11.2 [9.2–13.1] 11.4 [10.2–12.8] 0.900
BUN, mg/dl 22.2 [17.6–31.1] 21.3 [17.5–29.6] 26.7 [18.1–34.5] 21.6 [16.9–25.6] 0.403
Sodium, mEq/l 140 [138–143] 140 [136–141] 140 [137–143] 142 [139–143] 0.149
Potassium, mEq/l 4.5 [4.1–4.8] 4.5 [4.0–4.8] 4.6 [4.3–4.8] 4.3 [4.1–4.7] 0.462
BNP, pg/ml 573 [344–959] 482 [328–755] 690 [359–1157] 654 [354–1063] 0.431
Creatinine, mg/dl 1.12 [0.85–1.38] 0.98 [0.82–1.33] 1.18 [0.99–1.64] 1.12 [0.81–1.40] 0.319
LVDd, mm 52 [43.5–59.5] 51 [43–60] 55 [50–60] 47 [42.5–54] 0.230
EF, % 46 [32.25–60] 52 [38.5–60] 41 [30–60] 47 [35.75–60] 0.292
Length of stay, days 13 [9–21.5] 14.5 [11–20] 14 [9.5–21] 10 [8–23] 0.325
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PRQL of HHF patients in the acute setting was significantly 
impaired (KCCQ score 34.9 [23.7–56.8]), and the KCCQ 
in the acute phase was not associated with long-term out-
comes. We also found little association between PRQL and 
the GWTG-HF risk score, which is in line with the findings 
of the absence of association with long-term outcomes.

Despite the lack of association with the KCCQ scores at 
the time of hospitalization and subsequent clinical events, 
our data contribute to a growing body of literature on 
PRQL and outcomes in HF. A small pilot study showed that 
changes in the KCCQ score during hospitalization were not 
associated with 30-day HF readmission [9]. However, Dai 

et al. [10] demonstrated that the KCCQ used in the acute 
setting was significantly associated with 30-day HF readmis-
sion rates. Allen et al. [11] also showed that a low KCCQ 
score at admission was an independent predictor of the 
composite of persistently unfavorable PRQL (defined by a 
KCCQ score < 45 at weeks 1 and 24 after hospital discharge) 
or all-cause mortality. Based on these promising findings of 
PRQL during the acute phase of HHF, our study sought to 
further define the association between the KCCQ during the 
acute phase and long-term prognosis of HHF patients. Pre-
diction of longitudinal health status at the time of baseline 
admission is important to tailor the individual management 
of HHF patients, for example implementation of cardiac 
rehabilitation or novel HF agents such as sacubitril/valsar-
tan [21, 22].

Although our findings of little association between the 
KCCQ scores at the time of hospitalization and subsequent 
clinical outcomes are in contrast with those of other stud-
ies, such as those by Allen et al. [11], there are several 
potential explanations that should be considered. First, the 
KCCQ was designed to capture a patients’ health status 
over the prior 2 weeks, as has been supported by the prog-
nostic value of serial KCCQ monitoring [7]. Hospitaliza-
tion, by definition, represents an acute nadir in patients’ 
health status and may not be reflective of their condi-
tion after stabilization. Given the strong association of 
patients’ KCCQ scores at the time of hospitalization with 
subsequent health status [11], it can be important at pre-
dicting subsequent health status, even if it is not strongly 
associated with survival and rehospitalization in the 
year after discharge. Because patients’ health status can 
improve dramatically after hospitalization, the strength of 
the association between health status at the time of hos-
pitalization and in recovery may differ dramatically [9]. 

Fig. 2  Kaplan–Meier survival curves for the primary outcome 
according to the Kansas City Cardiomyopathy Questionnaire (KCCQ) 
score

Fig. 3  Distribution of the Get With The Guidelines-Heart Failure 
(GWTG-HF) risk score for hospitalized heart failure patients in the 
acute setting

Fig. 4  Association between the Kansas City Cardiomyopathy Ques-
tionnaire (KCCQ) and the Get With The Guidelines-Heart Failure 
(GWTG-HF) risk scores
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Prior studies have shown a strong association with post-
discharge (7 days) KCCQ scores and subsequent clinical 
events [23]. A similar phenomenon has been discovered 
by analyzing patients with advanced HF who underwent 
left ventricular assist device placement, where the prepro-
cedure KCCQ was not associated with outcomes, but the 
posttransplant KCCQ was [24].

Despite the lack of a strong prognostic association with 
clinical events over the year after discharge, the KCCQ could 
provide several advantages over the NYHA classification. 
Most importantly, the KCCQ derives directly from patients, 
whereas the NYHA classification is a clinician’s interpreta-
tion of patients’ health status and is known to have substan-
tial interoperator variability [25]. Furthermore, the KCCQ 
could stratify patients in more detail based on their PRQL 
and includes the full range of patient health (physical func-
tion, symptom frequency, social function, and QoL) com-
pared with the NYHA functional classification. It is difficult 
to stratify PRQL of HHF patients with the NYHA because 
most patients are classified as NYHA IV. It is imperative for 
health care providers to evaluate PRQL from the acute phase 
to the chronic phase of HF patients, given the multidiscipli-
nary nature of modern HF management and the constant 
need to evaluate PRQL response to various medical inter-
ventions [5, 26, 27].

The present study should be interpreted within the context 
of several potential limitations. Most importantly, this was a 
relatively small study and was likely underpowered to defini-
tively exclude an association between the KCCQ scores at 
the time of hospitalization and subsequent clinical events. 
Second, as noted above, we investigated the KCCQ only at 
admission and changes in the KCCQ score during hospi-
talization or shortly after discharge in response to treatment 
may have different implications. Third, the symptoms of HF 
during the acute phase usually change dramatically during 
the first few hours, and some patients might fail to answer 
the symptoms during the time of administration. Fourth, this 
study was conducted in a single university-based institution 
that might affect the external validity. However, the baseline 
characteristics between our population and large-scale Japa-
nese registries were almost similar, ensuring acceptable gen-
eralizability of our results across Japan [28]. Finally, because 
patients who died during hospitalization were not included 
in this analysis, this may have introduced an important selec-
tion bias, particularly if these patients had lower KCCQ 
scores. Further studies are warranted to establish a common 
way of consistently assessing PRQL of HHF patients.

In conclusion, PRQL in the acute phase of HF was sig-
nificantly impaired and varied, irrespective of patient charac-
teristics or severity. Although PRQL assessment at the time 
of hospitalization was not associated with traditional risk 
stratification methods for HHF patients, its role in predict-
ing subsequent health status outcomes and defining when 

to measure patients’ health status are important goals for 
future research.
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