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Objective: The European Heart Failure Self-care Behaviour scale (EHFScBs) is a valid
patient-reported questionnaire to measure self-care behavior of heart failure (HF) patients.
We assessed the interpretability of the EHFScBs.

Methods: We used data of 1,023 HF patients. Interpretability refers to the clinical meaning of
the score and its changes over time. We operationalized interpretability by evaluating distribu-
tions of EHFScBs scores across relevant HF subgroups by eyeballing, by testing the risk on
hospitalizations and mortality of a plausible threshold, and by determining a clinically relevant
minimal important change (MIC). The scale score ranged from 0 to 100, with a higher score
meaning better self-care. A threshold of =70 was defined as adequate and <70 as inadequate
self-care.

Results: The EHFScBs scores were similarly normally distributed among the subgroups
with a mean between 57.8 (SD 19.4) and 72.0 (SD 18.0). The 464 HF patients with adequate
self-care had significantly less all-cause hospitalizations than the 559 patients with inadequate
self-care.

Conclusion: The degree of self-care showed to be independent of relevant HF subgroups.
A single threshold of 70 accurately discriminated between patients with adequate and inad-
equate self-care.

Practice implications: The threshold of 70 can be used in designing studies and informing
health policy makers.

Keywords: heart failure, self-care, interpretability, patient-reported outcome, threshold and

minimal important change

Introduction

The European Heart Failure Self-care Behaviour Scale (EHFScBs) is a patient-reported
outcome (PRO) questionnaire to measure self-care behavior of heart failure (HF)
patients. Self-care behavior reflects actions undertaken to maintain life, healthy func-
tioning, and well-being."?

The EHFScBs has been psychometrically tested,'= ie, its validity (does it mea-
sure what it should measure?), reliability (is it free of measurement error?), and
responsiveness (is it sensitive to changes?) have been evaluated.* ¢ Besides these test
characteristics, the interpretability is an important and recently acknowledged PRO
characteristic that — as for many other PROs — has not yet been evaluated for the
EHFScBs.*’ Interpretability refers to the possible clinical meaning of the score results,
and its changes over time.** Despite the fact that the EHFScBs is widely used as an
outcome in clinical trials, the clinical relevance of the score results and the changes
in the score over time are unknown. Moreover, a threshold for “adequate self-care”
related to relevant outcomes is unknown.
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Knowledge of the interpretability of the EHFScBs score
is urgently needed to properly value results of clinical
trials in HF using this PRO as an outcome and to address
whether the scale is suitable for evaluation of health care
interventions.’

Our overall study aim was to assess the interpretability
of the EHFScBs in a cohort of patients with HF. The study
questions were as follows:

1. What is the distribution of the scores of the EHFScBs in
HF patients?

2. Can a threshold of the EHFScBs scores distinguish
between adequate and inadequate self-care in HF
patients?

3. Whatis the clinically relevant minimal important change
(MIC) in EHFScBs score in HF patients?

Methods

Cross-sectional and longitudinal data of participants of the
“Coordinating study evaluating Outcomes of Advising and
Counselling in Heart Failure” (COACH) study® were used.
Missing values of variables were imputed by multiple impu-
tation using SPSS version 21.0 (IBM Corporation, Armonk,
NY, USA).°

Study population

The COACH study was a three-arm multicenter, random-
ized clinical trial in patients with HF, comparing the effects
of moderate and intensive disease management support to
usual care. Details of the COACH study have been published
elsewhere.®!? Patients, 18 years or older, were included during
hospitalization for HF and were symptomatic (based on New
York Heart Association functional classification [NYHA],
classes II-1V). Important exclusion criteria were: 1) inability
to complete the questionnaires; 2) invasive procedures
(eg, cardiac surgery or intervention) within the last 6 months
or planned within the next 3 months; and 3) ongoing
evaluation for heart transplantation. During the hospital-
ization, patients were randomly allocated to one of the
three arms.

All patients received “routine” care by their cardiologist
common in the Netherlands. This included a visit at the
outpatient clinic within 2 months after hospital discharge
and every 6 months after that. Patients in the two interven-
tion arms with extra support were visited by an HF nurse
during hospitalization and received education and extra
support. They were also scheduled for additional visits at the
outpatient clinic. Patients in the most intensive support arm
had, on top of the latter, weekly contact by telephone with

the HF nurse in the first month after hospital discharge and
monthly contact afterward including two home visits.%!

Patients were followed for 18 months. At baseline, patient
characteristics (eg, age, educational level, depressive symp-
toms) were measured. At baseline and after 12 months, all
participants filled out questionnaires on self-care behavior
(EHFScBs) and HF-related quality of life (Minnesota Living
with Heart Failure Questionnaire [MLHFQ]). The NYHA
classification was collected from the hospital medical file.?
In addition, at these time points, B-type natriuretic peptide
(BNP) levels were measured, and hospitalizations and death
were retrieved from the hospital medical files at the end of the
study and adjudicated by a blinded end point committee.

The medical ethics committee of the University Medical
Center Groningen approved the study protocol, and all
patients provided written informed consent.

EHFScBs

The EHFScBs includes both self-reported consulting (eg, “if
I gain weight I contact a doctor or nurse”) and adherence to
regimen behaviors (eg, “I exercise regularly”). It consists of
nine items that are scored on a 5-point Likert scale, resulting
in a standardized score from 0 to 100 (every item is given
an equal weight) with a higher score meaning better self-
care."® The EHFScBs was developed in 20032 and reduced
to a nine-item scale (EHFScB-9) in 2009.!

Operationalizing interpretability
We operationalized interpretability by evaluating distribu-
tions of EHFScBs scores across relevant subgroups, by
evaluating whether a plausible threshold in the EHFScBs
scores can distinguish between adequate and inadequate self-
care, and by assessing a clinically relevant MIC.>!!-14
Information on how the EHFScBs scores of the study
population and its relevant subgroups are distributed is
important for the interpretation of the scores. It provides
information on whether the population and its subgroups
have a low or a high score on average and if the scores are
distributed over the whole range of the scale or clustered.
We considered the following subgroups as clinically relevant
and possibly related to self-care: age (<60 years, between 60
and 80 years, =80 years), gender (female, male), marital status
(having a partner, single), level of education (primary, sec-
ondary and vocational, middle and higher education), disease
severity measured with the NYHA classification (I, IL, IIL, IV),
duration of HF (0-3 months, 3—6 months, 6 months—1 year,
1-2 years, 2-3 years, 3—5 years, >5 years), left ventricular
ejection fraction (LVEF; <20, between 20 and 35, =35),
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concurrent depressive symptoms (not depressed, depressed),
and patient’s knowledge on HF (insufficient, sufficient).’

To determine whether a threshold in scores distinguishes
between adequate and inadequate self-care, we defined this
as 70, based on the threshold of another self-care scale, the
“Self-Care of Heart Failure Index”” (SCHFI). For the SCHFI,
a threshold for adequate self-care was set at =70 based on
narrative accounts.!® The SCHFI and the EHFScBs measure
similar constructs/aspects and have the same standardized
score (from 0 to 100).}

To assess the MIC, we used the change in EHFScBs
score between baseline and 12 months. For this analysis, we
included patients with an EHFScBs score of <70 at base-
line, since these patients still have room for improvement
in self-care. To help “quantify” the change in score over
time, we used an anchor-based method. In this approach,
one or more anchors (external criterion, a kind of reference
standard) are used, which is an easy to interpret variable that
is clearly related to prognosis, either improvement or deterio-
ration. In this case, the anchor-based method assesses which
changes in self-care correspond with the clinically relevant
changes in the anchor variable.> Anchors used were health
status, HF -related hospitalizations, and BNP as the biomarker
level of left ventricular wall stress.'¢

Details on the anchors

We used the MLHFQ to measure HF-related health status.
It is a validated questionnaire including 21 items on patient
perceptions on the effects of HF on their physical, psycho-
logical, and socioeconomic functioning on a 6-point scale
with higher scores indicating worse quality of life.'” Based on
the A-HeFT study, the following clinically relevant changes
were determined: improved (=-5 units), unchanged (—4 up
to 4 units), and worse (=5 units).'® HF-related hospitalization
was defined as unplanned overnight stay in a hospital due to
progression of HF or directly related to HF.® Categories used
for HF-related hospitalization were no hospitalization and
one, two, three, four, five, and six or more hospitalizations.
Finally, we used the level and change of BNP. We hypoth-
esized that adequate self-care results in maintenance of
volume homeostasis by appropriate (diuretic) drug use and,
thus, lower left ventricular wall stress and BNP values.'®!°
An increase and decrease in BNP level of 25, 25-50,
or >50% were considered as clinically relevant.?

Analysis of the EHFScBs score
For the distributions of the EHFScBs score, we used data
at 12 months follow-up. These data, and not baseline data,

were used to avoid homogeneous results in self-care due to
recent hospitalization.

At 12 months follow-up, most participants were at home
and consequently not reminded on a daily basis by the nurses
to perform self-care behaviors like taking medication. Using
data collected at 12 months provides probably a more realistic
view on self-care than using data collected at baseline. The
distributions are presented by histograms.

We tested the discriminative value of the threshold 70
by dividing the study population into two groups at base-
line; those with a score <70 and =70 on the EHFScBs.
Participants considered as having adequate self-care
(EHFScBs score =70) were compared with those with
inadequate self-care (EHFScBs score <70) regarding all-
cause mortality and all- and HF-related hospitalizations at
12 months, by a chi-square test.

To determine the MIC, first the change in self-care as
measured with EHFScBs was correlated with the change
over 1 year in the three anchors. If the correlation was suf-
ficient (at least 7=0.3/—0.32"), the MIC was calculated for the
separate anchors. To calculate the MIC, we applied the most
frequently used method,' which is called the “mean change
method”. In the mean change method, the MIC is calculated
from the mean change in the score on the EHFScBs in
patients whose values are “minimally importantly changed”
between baseline and 12 months follow-up according to
the anchor.

Results

The mean age of the 1,023 HF patients was 70.8 years
(SD 11.4 years), and 63% were men. The mean LVEF was
33.8% (SD 13.7), and 96% of the patients were classified as
NYHA II or III at discharge from the hospital. Most (61%)
were living with a partner and reported a low education
(86%; Table 1).

Distribution and threshold

The scores on the EHFScBs for the 1,023 HF patients were
normally distributed with generally higher scores (mean
65.3 [SD 20.3]), meaning better self-care. The EHFScBs
scores among most subgroups (gender, NHYA class, LVEF,
duration of HF, depressive symptoms, educational level and
marital status [Figure 1]) were distributed similarly. The
mean score per subgroup ranged from 57.8 (SD 19.4) to
72.0 (SD 18.0). However, small differences in age groups
were present with a mean score in self-care of 72 (SD 18.0),
66 (SD 20.2), and 59 (SD 20.1) for <60 years, between 60
and 80 years, and =80 years of age, respectively. Differences
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Table | Baseline characteristics of the 1,023 COACH study
participants

n %

Mean age in years (SD) 1,023 70.8 (11.4)
Male gender 639 62.5
Mean LVEF% (SD) 1,023 33.8 (13.7)
NYHA

2 514 50.2

3 471 46.0

4 38 37
Length of HF in months 1,023 Median 3.6

(IQR 0.7—-46.5)

Depressive symptoms, CES-D score =16 405 39.6
Marital status

Living with a partner 619 60.5

Single 404 395
Educational level

Primary education 359 35.1

Secondary education and lower and 516 50.4

secondary vocational education
Middle and higher education 148 14.5

Mean knowledge in HF (SD) 1,023 11.0 (2.3)
Management randomized to
Care as usual 338 30.0
Basic support 341 333
Intensive support 344 33.6

Abbreviations: COACH, Coordinating study evaluating Outcomes of Advising and
Counseling in Heart Failure; IQR, interquartile range; LVEF, left ventricular ejection
fraction; NYHA, New York Heart Association functional classification; HF, heart
failure; CES-D, Center for Epidemiological Studies Depression scale.

were also present in high and low HF knowledge groups with
a mean of 67 (SD 20.0) and 60 (SD 20.2), respectively.

Regarding the threshold, HF patients with adequate self-
care had significantly less hospitalizations due to all-cause as
compared to the patients with inadequate self-care; OR 0.77
(95% CI 0.60-0.99; Table 2).

MIC

Because the correlation coefficients for the change in the
EHFScBs and the concomitant change in the anchors did
not exceed 0.3 (poor correlation), the MIC could not be
calculated. Figure 2 shows the associations by scatter plots
with the concomitant correlation coefficient (r).

Discussion and conclusion

The scores on the EHFScBs for the study sample were
overall normally distributed with similar score distributions
among subgroups. The mean score per subgroup ranged
from 57.8 (SD 19.4) to 72.0 (SD 18.0). HF patients with
adequate self-care (EHFScBs score =70) had significantly
less all-cause hospitalizations than patients considered to
apply inadequate self-care (EHFScBs score <70), OR 0.77
(95% CI 0.60-0.99). The correlation of the change in the

EHFScBs over 12 months with the change in the results of
the used anchors was poor and did not allow computing the
clinical MIC for the EHFScBs score.

The distribution of the EHFScBs scores in the most rel-
evant subgroups was similar to the distribution of the whole
study population. This means that despite gender, depressive
symptoms, LVEF, NYHA class, education, marital status, or
duration of HF self-care is similarly distributed ranging from
11 to 100 with a mean score of 65.3 (SD 20.3). However, if
patients are older or if their HF knowledge is insufficient,
their self-care is somewhat lower. The latter findings are in
line with the literature.?

Our study showed that the degree of self-care seems to
be independent of relevant HF subgroup characteristics.
However, one could argue that these findings might be less
homogeneous in other study samples. It is common that trial
participants as in the COACH trial (randomized controlled
trial [RCT]) are a selective sample and mainly represent
those motivated to improve the subjects under study, in this
case self-care.??* In addition, our study population had been
hospitalized and educated previously, which most probably
also contributed to a homogeneous population regarding
self-care abilities.

We were surprised to find no correlation of the EHFScBs
with any of the anchors. Especially with HF-related hospi-
talizations, we would have expected to see a correlation as
a previous review found that disease management programs
enhancing patient self-care activities reduced HF-related
hospitalizations significantly.” However, the studies included
in this review assessed self-care with another self-care scale
or a previous version of the EHFScBs, which may explain
the difference in correlation.® As a consequence of this lack
of correlation, we could not calculate the MIC. An MIC
would have provided useful information. For example, if we
had found that self-care decreased by 2 points (on average)
following every additional hospitalization, we could have
concluded that because hospitalization is a major event, a
decrease in 2 points on the EHFScBs is also a clinically
relevant major decrease.

For future research, we recommend to use anchors that
are by content much closer to self-care. One could think of a
measure of “adherence to HF treatment” or “HF consulting
behaviors”, as these concepts are components of self-care.
However, even though these measures are probably much
stronger related to self-care, the interpretation might be
more challenging (while straightforward interpretation is a
prerequisite for an anchor) than clinical measures. Another
solution may be to create a composite anchor, containing
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Figure | Distribution of the EHFScBs scores at 12 months in relevant subgroups of HF (y-axis, number of patients; x-axis, EHFScBs score [0—100]).
Abbreviations: EHFScBs, European Heart Failure Self-care Behaviour scale; HF, heart failure; NYHA, New York Heart Association functional classification; LVEF, left

ventricular ejection fraction; CES-D, Centre for Epidemiologic Studies Depression scale.

multiple anchors, for example including the ones we used.
Such composite anchors as a reference standard for self-care

do not yet exist. However, composite outcomes have been

used in previous HF research.?

Table 2 Relation between adequate (EHFScBs score =70) versus inadequate self-care (EHFScBs score <70) and all-cause mortality

and hospitalizations during 12 months of follow-up in 1,023 patients with HF

Strengths and limitations

Before analysis, missing values were imputed with multiple
imputation with SPSS. This is a strength of our study as
analyses can be performed on the entire dataset and not only

Outcomes Adequate self-care Inadequate self-care P-value®
(n=464) (n=559)
n (%) n (%)
All-cause mortality 117 (25.2) 155 (27.7) 0.37
All-cause hospitalizations 241 (51.9) 326 (58.3) 0.04*
HF-related hospitalizations 113 (24.4) 147 (26.3) 0.48

Notes: *P-value was calculated with the Pearson’s chi-square test. *Signficant P-value.
Abbreviations: EHFScBs, European Heart Failure Self-care Behaviour scale; HF, heart failure.
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Figure 2 Correlations of change in the EHFScBs score during 12 months on the x-axis and the anchors on the y-axis.
Abbreviations: EHFScBs, European Heart Failure Self-care Behaviour scale; MLHFQ, Minnesota Living with Heart Failure Questionnaire; HF, heart failure; BNP, B-type

natriuretic peptide.

on the participants with complete data. In addition, results are
more trustworthy than with complete case analysis.?”*

Unfortunately, in our data, we did not have information
on other appropriate anchors, for example, measures closer
to the concept of self-care, like compliance to HF treatment
regimens.!® Therefore, we could not incorporate these mea-
sures in our analysis.

Practice implications
The variance in the distribution across relevant subgroups
was limited in the COACH study population. Differences

in distributions may be more pronounced in another HF
population.

The threshold of 70 can be used in designing studies, eval-
uating interventions, and informing health policy makers.”

Conclusion

Scores on the EHFScBs are equally distributed in relevant
subgroups of patients with HF included in a trial. For now,
it is uncertain whether a clinically relevant change can be
defined. A threshold of “70” can be used to discriminate
between adequate and inadequate self-care.
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