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Abstract

Background Heart failure (HF) is a progressive disease associated with a high burden of symptoms, high morbid-
ity and mortality, and low quality of life (Qol). This study aimed to evaluate the feasibility and potential outcomes
of a novel multicomponent complex intervention, to inform a future full-scale randomized controlled trial (RCT) in
Switzerland.

Methods We conducted a pilot RCT at a secondary care hospital for people with HF hospitalized due to decompen-
sated HF or with a history of HF decompensation over the past 6 months. We randomized 1:1; usual care for the con-
trol (CG) and intervention group (IG) who received the intervention as well as usual care. Feasibility measures included
patient recruitment rate, study nurse time, study attrition, the number and duration of consultations, intervention
acceptability and intervention fidelity. Patient-reported outcomes included HF-specific self-care and HF-related health
status (KCCQ-12) at 3 months follow-up. Clinical outcomes were all-cause mortality, hospitalization and days spent in
hospital.

Results We recruited 60 persons with HF (age mean=75.7 years, +8.9) over a 62-week period, requiring 1011 h of
study nurse time. Recruitment rate was 46.15%; study attrition rate was 31.7%. Follow-up included 2.14 (mean, +0.97)
visits per patient lasting a total of 166.96 min (mean,+ 72.55), and 3.1 (mean, + 1.7) additional telephone contacts.
Intervention acceptability was high. Mean intervention fidelity was 0.71. We found a 20-point difference in mean self-
care management change from baseline to 3 months in favour of the IG (Cohens'd=0.59). Small effect sizes for KCCQ-
12 variables; less IG participants worsened in health status compared to CG participants. Five deaths occurred (IG=3,
CG=2).There were 13 (IG) and 18 (CG) all-cause hospital admissions; participants spent 8.90 (median, IQR=9.70, IG)
and 15.38 (median, IQR=18.41, CG) days in hospital. A subsequent full-scale effectiveness trial would require 304 (for
a mono-centric trial) and 751 participants (for a ten-centre trial) for HF-related QoL (effect size =0.3; power=0.80,
alpha=0.05).
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Conclusion We found the intervention, research methods and outcomes were feasible and acceptable. We propose

increasing intervention fidelity strategies for a full-scale trial.

Trial registration ISRCTN10151805, retrospectively registered 04/10/2019.
Keywords Heart failure, Nursing, Supportive follow-up, Multicomponent complex intervention, Feasibility,

Acceptability, Pilot randomized controlled trial

Key messages regarding feasibility
« What uncertainties existed regarding feasibility

— Feasibility of recruiting and retaining persons
with HF for a randomized controlled trial testing
the effectiveness of a novel multicomponent com-
plex intervention

— Feasibility for delivering the multicomponent
complex intervention

— Acceptability of receiving the multicomponent
complex intervention

— Outcome responsiveness of the multicomponent
complex intervention on patient-reported and
clinical outcomes; unknown effect sizes for rel-
evant variables for sample size calculation for a
future fully powered randomized controlled trial

.

What are the key findings?

— 46% patient recruitment rate; 31% patient attri-
tion rate

— 0.71 intervention fidelity across all components
and deliveries

— High intervention acceptability across all dimen-
sions, lowest scores for perceived study participa-
tion burden

— Outcome responsiveness for HF-specific self-care,
HF-related health status, hospital admissions and
days spent in hospital, small to medium effect
sizes

« What are the implications of the findings for the
design of a future full-scale study?

— A demanding recruitment process, requesting
research nurses to dedicate sufficient working
hours for recruitment

— Requires strong commitments of cardiologists for
eligibility screening of HF diagnosis, especially
when recruitment occurs in general wards

— Engaging in Patient and Public Involvement for
identifying options for decreasing the burden of
trial participation for study participants

— Enhancing intervention fidelity strategies alongside
delivering the multicomponent complex interven-
tion

— Update the multicomponent complex intervention
in line with new treatment guidelines, but no sig-
nificant amendments for the intervention required

— Intervention effectiveness testing requires a mono-
centre trial at a large clinical facility or a multicen-
tre trial

Background and objectives

Heart failure (HF) is a major health concern associated
with high mortality and morbidity, frequent hospital
admissions and low quality of life [1]. Globally, its preva-
lence is estimated at 5-9% in individuals aged 65 or older
[2—-4], and continues to rise [1]. While treatments have
improved in recent years, all-cause mortality and hos-
pitalization rates remain high [2]. Reducing hospitaliza-
tions and mortality, as well as improving clinical status,
functional capacity and quality of life, are high-priority
objectives for this population [1].

To improve outcomes, the European Society of Car-
diology (ESC) [1] recommends that all persons with
HF should receive a multiple component care package.
Such care should be person-/patient-centred and have a
holistic approach, be tailored to individual needs, and be
delivered by competent health care professionals. Focus-
ing solely on HF management, or providing patient edu-
cation alone, have each been shown to be ineffective in
improving well-being and clinical outcomes [1].

Internationally, various multidisciplinary disease-
management programmes [5, 6] have been tested in HF,
demonstrating effectiveness on all-cause mortality, mor-
bidity and quality of life. The content and structure of
programmes vary between studies and health care set-
tings; the best results were associated with nurse-led pro-
grammes, including telephone follow-up [6] and/or home
visits by a nurse [5]. Also, self-care intervention stud-
ies have demonstrated beneficial effects [7]. Few studies
have provided clear descriptions of the interventions,
thus impairing their replication [8-10]. In Switzerland,
research related to such types of interventions including
HF nurses is scarce [11, 12]. Therefore, a fully powered


https://www.isrctn.com/ISRCTN10151805

Schéfer-Keller et al. Pilot and Feasibility Studies (2023) 9:106

randomized controlled trial is required in Swiss contexts
to evaluate the effectiveness of such an intervention [13].
First, however, it is necessary to address the methodo-
logical and procedural uncertainties associated with such
a trial, including a lack of appropriate data to estimate
the intervention’s effect size, as well as the intervention’s
acceptability within the target context [14].

Persons with HF clearly benefit from multidisciplinary
disease-management programmes [1]. Specifically, the
2016 ESC guidelines recommended a multicomponent
follow-up [2]. We developed and tested a multicompo-
nent complex intervention for the supportive follow-
up of persons with HF, guided by the Medical Research
Council (MRC) framework for the development and
evaluation of complex interventions in health [13-18].
Our intervention is informed by relevant literature [5-7,
9, 19-22] and the results of several small-scale descrip-
tive studies conducted in the context of a partnership
between our university of applied science and a second-
ary care hospital [23-26].

The primary objective of this pilot randomized con-
trolled trial (RCT) was to test the feasibility of a novel
nurse-delivered multicomponent complex intervention
for the supportive follow-up of persons with chronic HF
(hereafter, “intervention”). A secondary objective was
to provide information on patient-reported and clinical
outcomes to inform the design of a future fully powered
RCT investigating the effectiveness of the intervention in
the Swiss context.

Methods

Aim

We aimed to assess the following: patient recruitment
and participant retention over the 3-month follow-up
period; the number of delivered interventions in clinic or
at home; intervention duration; fidelity to the interven-
tion; intervention acceptability; and to explore the inter-
vention’s potential effect on patient-reported and clinical
outcomes.

Design

We undertook a single-centre, pragmatic, two-arm 1:1
randomized, parallel pilot RCT including an embed-
ded concurrent process study using quantitative data on
patient recruitment and retention to assess feasibility,
and a qualitative study exploring the acceptability of the
intervention and trial procedures from the perspectives
of persons with HF, physicians and nurses. We will report
the results of the qualitative study elsewhere. This paper
is published according to the Extension of CONSORT to
pilot trials [27] and according to the CONSERVE 2021
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Statement [28] given that the onset of the COVID-19
pandemic occurred during the study.

Participants

We recruited adults with HF (>18 years of age) with
the following inclusion criteria: (a) diagnosed HF with
reduced, mildly reduced or preserved ejection frac-
tion in New York Heart Association (NYHA) functional
classes II-1V; (b) hospitalized in the internal medicine
departments of two campuses of one hospital; (c) rea-
son for current hospitalization either decompensated
HF or other reasons but with a history of hospitaliza-
tion within the past 6 months due to decompensated
HF. Other conditions were to provide written informed
consent, and speaking French or German. We excluded
persons with HF with (a) any inability to follow the pro-
cedures of the study (due to language problems, psycho-
logical disorders, cognitive impairment), (b) who suffered
from immediately life-threatening illness or (c) with
short expected survival, dementia or serious comorbidi-
ties or complications (e.g. untreated psychiatric illness,
untreated malignancies). We also excluded patients with
COVID-19, positive test for SARS-CoV2, or a positive
anamnesis regarding SARS-CoV2 infection while waiting
for test results.

Settings and locations where the data were collected

We conducted the study at one campus of a non-univer-
sity hospital providing regional secondary care for per-
sons with HF in internal medicine and the cardiology
outpatient department. During the trial, a second campus
of the same hospital was added to accelerate recruitment,
which had been an option put forward in the protocol in
case of low recruitment progress (ISRCTN101518059).
However, the opening of the second campus occurred
during the onset of the COVID-19 pandemic, which
eventually limited staff availability and access to the site.
Thus, recruitment occurred predominantly at the initial
campus.

Interventions

Control condition

Control group (CG) care included standard in-hospital
care as well as post-discharge follow-up care by general
practitioners (GP) and cardiologists. During the inpatient
phase, participants received the Swiss Heart Foundation’s
“Heart Failure Patient Kit” (a printed information pack)
in French or German [29] from the research nurse. A car-
diology nurse (in the first campus) or a ward nurse (in the
second campus) provided HF patient education during
the inpatient phase or shortly thereafter during a follow-
up meeting focusing on self-care skills. Patient education
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occurred during one or two face-to-face encounters and
before discharge from hospital. Knowledge acquisition
and development was facilitated via motivational inter-
viewing communication techniques [30, 31], for which
cardiology and ward nurses in routine care had been pre-
viously trained within their Bachelor of Nursing training
and/or advanced studies in cardiology.

Intervention condition

The intervention (Table 1) was specifically designed for
this study. It is based on the 2016 ESC recommendations
for supportive follow-up of persons with HF [2] and also
in line with recommendations in the current 2021 ESC
guidelines [1], the middle-range theory of self-care in
chronic disease [32], the situation-specific theory of HF
self-care [33, 34], and the results of needs assessment
studies in our context [23—26]. The intervention aims
at preventing cardiac decompensation and delaying HF
progression. It is composed of (1) patient involvement in
symptom monitoring and support for self-care capabili-
ties; (2) facilitation of early decompensation detection;
(3) optimized medical and device treatment following
ESC guidelines; (4) psychosocial support for patient and
family; (5) patient education; (6) easy access to care; and
(7) facilitation of multidisciplinary collaboration [2]. We
operationalized these components for nurse delivery
[23].

A core component of the intervention is supporting
HF self-care practices which are hypothesized to acti-
vate cardioprotective mechanisms limiting inflamma-
tory processes and reducing clinical congestion [46, 47].
This component includes the evaluation of each patient’s
assessment data and any vulnerability characteristics rel-
evant to self-care, in order to guide the provision of tai-
lored support [23]. The intervention also includes the
provision of a report summarizing health status and self-
care assessment results and procedures, which is sent to
all health care professionals providing usual care for the
person. The intervention was delivered by nurses over a
3-month period. The first contact between intervention
nurse and a person with HF occurred before hospital dis-
charge. The first follow-up appointment was scheduled
7-15 days after hospital discharge. She then scheduled
further visits on a needs-led basis (e.g. low self-care capa-
bility, poor health status or unstable symptoms), which
took place in the cardiology outpatient setting, or at the
person’s home for persons with restricted mobility.

To facilitate the consistent application of all interven-
tion components, we placed emphasis on fidelity to rec-
ommended practices. At the same time, we encouraged
nurses to tailor the intervention regarding frequency
and duration of follow-up and setting, to fit people with
HF’s individual needs and preferences and according to
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objective and subjective information obtained via patient
assessment. The combination of fidelity to the interven-
tion and tailoring according to patients’ needs and nurses’
expertise is inherent to complex nursing interventions
[14, 18, 48] and is intended to ensure an effective, indi-
vidualized intervention. Table 1 provides a summary of
the intervention according to the Template for Interven-
tion Description and Replication (TIDieR) Checklist [45].
The detailed description of the intervention components
and process can be found in French and German in the
relevant intervention manual (available on request from
the first author).

Outcomes

Feasibility

The study’s feasibility was measured quantitatively using
six criteria [27]:

(1) Patient recruitment rate (percentage of eligible
patients receiving study information and agreeing
to participate)

(2) Study nurse time needed for patient recruitment
and inclusion in the study

(3) Study attrition (percentage of participants who do
not complete the patient-reported outcome (PRO)
measures at 3-month follow-up)

(4) Fidelity to the intervention components assessed
using a 7-item check-list with dichotomous yes/no
responses regarding each intervention component

(5) The percentage of patients receiving one visit, addi-
tional telephone contacts and/or home visits and
the percentage who received two or more such con-
tacts

(6) The mean duration of the average total patient visits
and additional telephone contacts

Acceptability

Acceptability was assessed at 3-month follow-up in both
groups via the 8-item Treatment Acceptability and Pref-
erence Questionnaire (TAPQ) [49], adapted for this study
based on its French version [50] and the Sekhon et al.
literature review and theoretical framework [51, 52] for
multiple acceptability components (see Table 2). The
5-point response scale ranged from 0 (totally disagree) to
4 (totally agree).

Patient-reported outcomes

The interventions effect at 3-month follow-up was
assessed using selected PRO and clinical outcomes.
Although PRO measures do not always correlate with



Schéfer-Keller et al. Pilot and Feasibility Studies (2023) 9:106 Page 5 of 25

Table 1 Intervention description

Item TIDieR Intervention description

Brief name Provide the name or a phrase that describes the intervention
A multicomponent complex nurse-delivered intervention informed by the European Society of Cardiology guidelines for a
supportive follow-up of persons with heart failure

Why Describe any rationale, theory, or goal of the elements essential to the intervention

What materials

-The 2016 European Society of Cardiology guidelines [2] recommend a structured multicomponent supportive follow-up in
HF including (a) patients’symptom monitoring and self-care capabilities support; (b) early detection of impending decompen-
sation; (c) optimized medical and device treatment; (d) patient self-care education; (e) psychosocial support for patients and
families; (f) facilitated access to care; and (g) multidisciplinary collaboration

- Small-scale studies conducted to define the problem and determine the needs within our context showed, that

O Physicians and nurses reported important barriers to patient-centred care but felt a strong need to provide it [24]
m Goal: use a patient-centred approach
O Persons with HF reported a high prevalence of inadequate self-care on virtually all relevant items, while showing
important clinical characteristics that would potentially limit their self-care capabilities [25]
m Goal: considering self-care capabilities alongside patients'vulnerability characteristics
O Nurse-provided HF patient education rarely addressed individuals'self-care levels and barriers to self-care as well as
nurses reported a lack of appropriate time or role to perform adequate patient self-care education [26]
m Goal: considering self-care capabilities to make patient self-care education meaningful; considering providing nurse
support for, e.g. symptom stability
m Goal: offering several follow-up visits and on a needs-led basis
- Central foci /priorities from a range of patients’self-care capabilities
O Symptom management: in our previous study on this topic, only 10% of patients reported adequate responses when
experiencing dyspnoea or peripheral oedema, while 61% reported confidence in their abilities to react appropriately when
symptoms occurred (implication: perceived self-efficacy does not reliably reflect patients’actual symptom management abili-
ties as they arise) [25]
O Medication adherence: medication non-adherence jeopardizes outcomes [2]
O Physical activity: regular aerobic exercise improves functional capacity and symptoms and improves outcomes in
persons with HF [2]
- Combination of counselling, care and treatment [19]:
O Assessment of patients’self-care capabilities
O Assessment of the patients’ health status, symptom experience, and barriers to self-care

Goal: to provide standardized, tailored self-care education and symptom management support, to support self-care capabili-
ties, to facilitate multidisciplinary collaboration to improve negative outcomes

Materials: Describe any physical or informational materials used in the intervention, including those provided to
participants or used in intervention delivery or in training of intervention providers. Provide information on where
the materials can be accessed (e.g. online appendix, URL)

- Intervention manual

- French or German version of the "Heart Failure Patient kit" from the Swiss Heart Foundation by a research assistant

- Web-based self-report tool (see below for description) access via tablet

- Vscan Extend Dual Wi-Fi portable ultrasound device

- Stethoscope, blood pressure, thermometer, pulsoximeter, balance

- Paper-based folder containing the intervention manual; patient-reported outcome measures; key scientific articles related
to the intervention components; list of contact information of regional cardio groups, physical activity groups, physiotherapists
providing home therapies, home care services, mobile palliative care services
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Table 1 (continued)

Item TIDieR

Intervention description

Procedures

Describe each of the procedures, activities, and/or processes used in the intervention, including any enabling or sup-
port activities
Before discharge of hospitalization during recruitment into the study:
Provision of the French or German version of the “Heart Failure Patient kit"brochure from the Swiss Heart Foundation (https://
www.swissheart.ch); provision of patient self-care education
Intervention during 90-day follow-up:
1. Nurse-patient direct contact
a. Assessment of health status, self-care capabilities, and depressive symptomatology via patient self-completion of a
series of questions using a web-based self-report tool, specifically developed for this study based on previous work, structured
in four parts. To facilitate each instrument’s clinical applicability, we chose the shortest available version of each instrument
i. One open question to assess a patient’s salient beliefs concerning living with HF (“What do you think of when you
think of living with HF?") ([35], p 6)
ii. The 22-item Self-Care of Heart Failure Index (SCHFI) (French and German (for Switzerland) versions) to assess self-care
capabilities [36]
iii. The 12-item Kansas City Cardiomyopathy Questionnaire (KCCQ) (French and German versions) to assess disease-
specific health status [37], plus a single item from the 23-item KCCQ to measure symptom stability [38]; and
iv. The two-item Patient Health Questionnaire-2 (PHQ-2) (French and German versions) to assess depressive symptoma-
tology [39]
v. Nurse assessment of the patient’s main complaint and clinical assessment focusing on health status and fluid over-
load, including vital signs, pulmonary auscultation, peripheral oedema and the use of the V-scan hand-held ultrasound [40, 41]
vi. Nurse-patient discussion of the assessments results
1. Review of the color-coded graphic results (generated of the web-based system according to the scoring and
cut-off levels of the respective questionnaires), both on individual items and on each measured dimension (e.g. inadequate
self-care maintenance; symptom frequency)
2. Evaluation of the clinical assessment results
3.In case of significant health deterioration [42] as judged by the nurse, immediate contact to the study cardiologist
for medical evaluation
4. Nurse-patient exploration of priorities for support needs, according to the algorithm in the intervention manual
considering assessment results and related risk for negative outcomes
5. Nurse provision of related counselling using a person-centred approach [43], teach-back techniques [44] and
principles of motivational interviewing
6. Nurse suggestion of a follow-up procedure, ensuring appropriate care including
a. Nurse contact and support to take appropriate actions and to make timely checks of the efficacy of the meas-
ure taken
b. Encouragement of patient and family member to contact the nurse for guidance in interpreting symptoms
2. Write-up of the report on each relevant consultation, within one to seven days following the patient visit
a. Review of assessment results, report and suggested follow-up procedures and provision of feedback on the results by
the study’s Principal Investigator (PSK) to the intervention nurse
3. Discussion with the cardiologist following the patient visit
a. Discussion between the intervention nurse and the study’s cardiologist (DG) of the nurse presented patient situation,
follow-up procedures and report regarding the patient situation/main complaint, assessment results, interpretation, proce-
dures and follow-up as well as in view of the medical plan and treatment where relevant
4. Provision of the collaborative written report to the general practitioner, the private cardiologist (if applicable), any home
care personnel (if applicable), and the patient; upload to the hospital medical records archive
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Table 1 (continued)

Item TIDieR

Intervention description

Who provided

How

Where

When and how much

Tailoring

Modifications

For each category of intervention provider (e.g. psychologist, nursing assistant), describe their expertise, background
and any specific training given
1. Provision of the brochure and patient self-care education during in-hospital phase:

a. Provision of the brochure: Research assistants (all with a master-degree in nursing science) during recruitment

b. Provision of patient self-care education: Registered nurses with a bachelor degree or equivalent with or without post-
gradual education in cardiology care, working in the cardiology clinic or at a medical ward at the hospital

¢. Specific preparation: Refresher on providing patient education principles for persons with HF including the appropriate
use of the respective patient education materials (2-h team meeting)

2. Delivery of the intervention:

a. Registered nurses with a bachelor or master degree, currently working as a nurse lecturer or scientific collaborator.
Main professional clinical experience in internal medicine wards or intensive care unit of a teaching or university hospital. No
previous experience in focused examination of the lungs using a hand-held pocket-sized ultrasound. Novice to the multicom-
ponent intervention, but all with postgradual education in motivational interviewing, and experience in providing patient
self-care education and conducting clinical assessment

b. Specific preparation:

i. Two-day education session on the intervention manual including a) the review and discussion of all intervention
components; b) the use of the questionnaires for the evaluation of self-care capabilities, health status, and depressive symp-
tomatology, the interpretation of results, scores as well as review of the algorithm for priority setting and activities; and c) the
discussion of the delivery of the intervention using simulated scenarios; education provided by the principal investigator (PSK)
who holds a PhD in Nursing Science and has professional experience as advanced nurse practitioner; assisted by a research
assistant (JG) who holds a master degree in Nursing Science and has professional experience in palliative home-based care

ii. One-day education session: refresher on clinical assessment, focus on the cardiovascular system; education provided
by a nurse lecturer

iii. One-day training on the correct use of the hand-held pocket-sized ultrasound device and interpretation of images
of a focused lung examination for signs of fluid overload in view of detection of early decompensation; education provided by
a physician of the emergency department of the hospital

Describe the modes of delivery (e.g. face-to-face or by some other mechanism, such as internet or telephone) of the
intervention and whether it was provided individually or in a group

- Face-to-face contact with a patient, accompanied or not by a family member

- Telephone contacts via phone calls to the patient

Describe the type(s) of location(s) where the intervention occurred, including any necessary infrastructure or rel-
evant features

- Clinic visits at the cardiology department of the hospital, in a separate room

- Home visits at a patient’s home

Describe the number of times the intervention was delivered and over what period of time including the number of
sessions, their schedule, and their duration, intensity or dose
During a period of 3 months, follow-up included 2.14 (mean, +0.97) visits per patient lasting a total of 166.96 min
(mean,+72.55); and 3.1 (mean, = 1.7) additional telephone contacts
0. Visit pre-intervention delivery before hospital discharge during recruitment period
1. First intervention delivery realized between day 7 and 15 after hospital discharge
a. Schedule of a 1-h visit
b. Normally scheduled at the cardiology outpatient; at the patient’s request, visit/s occurred at the patient’s home (e.g. for
restricted mobility reasons)
i. In cases of assessment of severe health problems that required immediate treatment (e.g. rapid worsening of dysp-
noea), the nurse contacted to study cardiologist for medical evaluation
2. Further intervention delivery visits were scheduled on a needs-led basis during a period of 3 months (e.g. if further patient
education was necessary, or in cases of unstable symptoms of worsening heart failure)
3. Additional telephone contacts were realized in case of following up activities taken against unstable symptoms
a. At telephone contacts, in cases of severe health problems that required immediate treatment (e.g. rapid worsening of
dyspnoea), patients were encouraged and, if necessary, assisted to contact their general practitioners and/or the emergency
services

If the intervention was planned to be personalized, titrated or adapted, then describe what, why, when, and how

- Consistent procedures and use of a person-centred approach [43] and motivational interviewing principles [30]

- Personalized priority setting based on an individual’s assessment results of health status [37, 38, 42] and self-care capabili-
ties [36]; and self-care support priorities on symptom stability [2], medication adherence [2], and physical activities [2] (see
algorithms in the intervention manual). Provision of several follow-ups in the patient’s preferred setting, with tailoring of the
intervention to fit individual situations, based on:

- Objective and subjective information obtained via patient assessment

- Each nurse’s clinical judgement and expertise concerning each patient’s situation and needs

- Related follow-up priorities

If the intervention was modified during the course of the study, describe the changes (what, why, when, and how)
None
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Item TIDieR

Intervention description

How well

Actual

How well. Planned: If intervention adherence or fidelity was assessed, describe how and by whom, and if any strate-
gies were used to maintain or improve fidelity, describe them
Assessment of intervention fidelity

- Nurse report via completion of a 7-item paper-based checklist at the end of each relevant consultation
Maintaining intervention fidelity

- Review of the nurse documentation regarding each patient situation, main complaint, assessment results, intervention
priorities, report of each consultation by the study PI; nurse-study Pl discussion in case of disagreements

- Nurse group discussions on patient situations and intervention priorities with the Pl and a research assistant (JG)

- Two group discussions with two HF nurse experts external to the core group

Actual. If intervention adherence or fidelity was assessed, describe the extent to which the intervention was deliv-
ered as planned

Proportion of yes responses to the intervention components:

a) patient involvement in symptom monitoring and support for self-care capabilities;

b) facilitation of early decompensation detection;

<) optimized medical and device treatment following ESC guidelines;

d) psychosocial support for patient and family;

e) patient education;

f) easy access to care; and

g) facilitation of multidisciplinary collaboration.

(
(
(
(
(
(
(

Description according to the Template for Intervention Description and Replication (TIDiER) Checklist [45]

Table 2 Acceptability results across five acceptability components at 3 months for participants in the intervention and control groups

Acceptability component Item Intervention Control
(n=18t019) (n=15)
Mean (SD) Mean (SD)
Affective attitude These nursing consultations were appropriate in my situ- 3.37(0.96) 347 (0.52)
How an individual feels about the intervention ation
| felt comfortable during these nursing consultations 3.58 (0.96) 3.40(0.51)
I was satisfied with these nursing consultations 3.53(1.26) 340 (0.63)
Burden I would participate again in these nursing consultations if 2.94(1.26) 3.00(1.51)
The perceived amount of effort that is required to partici- the project was renewed
pate in the intervention Participation in these nursing consultations required a great  1.13 (1.54) 136 (1.15)
deal of effort on my part
Ethically These nursing consultations were in line with my current 3.37(0.96) 3.40 (0.63)
The extent to which the intervention has good fit with an values, which is important to me
individual's value system
Opportunity costs I'had to give up some opportunities/occasions important 1.36 (1.39) 1.20 (1.26)
The extent to which benefits, profits or values must be to me to participate in these nursing consultations
given up to engage in the intervention
Perceived effectiveness These nursing consultations have been beneficial in help- 344 (0.62) 3.47 (0.64)

The extent to which the intervention is perceived as likely

ing me to live with my illness on a daily basis

to achieve its purpose

Responses 0 =totally disagree 1 =disagree; 2 =neither disagree nor agree; 3 =agree; 4=fully agree

objective measures of biological or functional change,
they are widely used as endpoints in clinical HF research,
as they capture the patient’s perspective [53, 54].

Patient-reported outcomes We measured HF-specific
self-care via the French and German (for Switzerland)
versions [25] of the 22-item Self-care of Heart Failure
Index (SCHFI), v6.2 [33, 36, 55, 56], which measures self-
care maintenance, self-care management and confidence

over the past month. We standardized the scores for each
subscale, and possible ranges were 0—-100, with higher
scores indicating better self-care,>70 suggesting ade-
quate levels [36].

We measured HF-related health status and symptom
stability over the past 2 weeks via the French and Ger-
man versions of the 12-item Kansas City Cardiomyopa-
thy Questionnaire (KCCQ) [37], with symptom stability
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measured via a single item from the 23-item version of
the KCCQ [38, 57]. The KCCQ-12 contains a summary
score (overall health status) and four domain scores
(physical limitation, symptom frequency, quality of life,
social limitation). We computed scores for a summary
score as well as subscores for physical limitations, symp-
tom frequency, quality of life and social limitations. We
used one item from the KCCQ-23 version for symp-
tom stability [37, 42]. We composed a clinical summary
score [42] of physical limitation, and symptom frequency
domain scores. Scores are scaled 0-100, where 0 is the
lowest reportable health status and 100 the highest [37,
42]. To facilitate clinical interpretability and as recom-
mended, we calculated the numbers/percentage of par-
ticipants experiencing 5-, 10-, or 20-point changes from
baseline to 3 months [42].

Finally, we measured health-related quality of life
via the French and German versions of the 5-item EQ-
5D-5L, including a VAS (Euroqol) [58]. The computed
EQ-5D-5L scores include an overall score and subscores
on five dimensions rating health on the day: mobility,
self-care, usual activities, pain/discomfort and anxiety/
depression, with scales ranging from 1 to 5, higher scores
indicating higher severity/problems. EQ VAS provides a
quantitative measure of the patient’s perception of over-
all health, with scores ranging from 0 (worst imaginable
health) to 100 (best imaginable health) [58].

Clinical outcomes The intervention’s effect on all-cause
mortality, all-cause hospital admission and hospital
length of stay was assessed for a 90-day period following
initial hospital discharge as available from the hospital’s
electronic medical records or GPs’ communications.

Sample size

According to the CONSORT extension for pilot trials
statement, no formal sample size calculation is required
for pilot trials, but a rational should be given ([59], p. 4,
5). The minimum sample size for parametric statistical
tests is often considered to be 30 per group [60], so we
aimed for a total sample size of 60 persons with HE. We
estimated this to be sufficient to evaluate feasibility (our
study’s primary objective) and to calculate approximate
effect sizes for a future large-scale trial.

Stopping guidelines

We predefined criteria for the (premature) termination of
the study as unresolvable severe and persistent failure to
recruit patients into the trial, safety concerns, or altera-
tions in accepted clinical practice that make the continu-
ation of the study unwise. No other stopping rules or
progression criteria were defined.
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Randomization; sequence generation

We used the Research Electronic Data Capture (REDCap)
software’s randomization module for randomization
(https://www.daunit.ch/en-us/). A scientific collaborator
independent from the core research group (ALK) set up
the web-based randomization process to assign eligible
participants to intervention or control groups by remote
allocation via REDCap. She first created the randomi-
zation table, generated sequences using ID and sample
size parameters, and checked whether it had resulted in
groups of similar sizes. Then, she uploaded the table as
a locked up version for randomization into REDCap. No
person directly involved in the study had access to alloca-
tion codes.

Allocation concealment mechanism and implementation
The allocation sequence was concealed in REDCap. The
principal investigator (PI) of the study (PSK) was the only
person of the research group with allocation rights in
REDCap and assigned patients after study consent and
completion of baseline assessment. Group assignments
were concealed and registered in REDCap within the
respective participant ID.

Recruitment and data collection
Recruitment
Research nurses screened daily lists of admitted patients
for age and HF diagnosis and/or cardiac decompensation.
They assessed further eligibility criteria via electronic
medical records (DPI). If needed (e.g. in case the DPI
notes included a cardiac pathology and typical HF symp-
toms but not HF diagnosis), they asked ward physicians
or cardiologists to confirm or reject HF diagnosis. They
collected data after inclusion in the study and before ran-
domization at baseline and at 3-month follow-up. Safety
was monitored for a further month after follow-up.
Study nurses obtained socio-demographic and clinical
variables from the DPI, they completed forms for data
not available in the DPI during a face-to-face interview
and noted all data on a paper-based questionnaire. Then,
participants completed baseline paper-based outcome
measures; if participants preferred it, the research nurse
entered their answers during a face-to-face meeting. All
participants received basic patient information, i.e. the
French or German version of “The Heart Failure Patient
Kit” brochure by the Swiss Heart Foundation [29], from
the research nurse. Then, the research nurses referred all
participants to cardiology or ward nurses to receive patient
education via one or two face-to-face encounters before
discharge or up to 6 days post-discharge. Following rand-
omization, the intervention nurse contacted intervention
group participants during their hospitalization to establish
contact and to schedule a follow-up appointment during
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the first or second week post-discharge. At 3-month fol-
low-up, a research nurse sent paper-based questionnaires
to participants. In case of missing returns, s/he reminded
them with a fresh set of questionnaires, and phoned to
inquire whether participants needed assistance for fill-
ing them in. Research nurses collected clinical outcome
data from DPI and declarations by the participants’ GPs.
Research nurses transcribed the data from paper-based
forms and/or DPI into the REDCap data base which was
double-checked for all outcome data.

Blinding

Participants were not blinded towards group assignment,
neither were intervention nurses, the study cardiologist or
the PI of the study. Further, the PI informed health care
professionals responsible for usual medical and nurs-
ing care about the participation of their patient without
revealing group assignment, but sent consultation reports
to health care providers of intervention group partici-
pants as well as uploaded them to hospital records. We
did not inform cardiology or ward nurses who provided
patient education of group assignment. Research nurses
(MEV, GME) blinded towards group assignment managed
the outcome data. Also, the statistician (KDH) conducting
the analyses was not informed about group assignment.

Statistical methods

Feasibility

To estimate the recruitment rate we calculated the per-
centage of eligible patients receiving study information
and agreeing to participate. Research nurse time needed
for patient recruitment and inclusion in the study was the
sum of all time spent at this task (hours, minutes). The per-
centage of participants for whom we were unable to obtain
PRO measures at 3-month follow-up determined the study
retention/attrition rate. We expressed fidelity to the inter-
vention components as an overall mean score of the per-
centage of “yes” responses to the fidelity checklist across all
components and intervention delivery visits. We calculated
the mean duration of patient visits, including time needed
for preparation, direct contact, writing up the report and
nurse-cardiologist discussions, as well as the mean duration
of additional telephone contacts. We extended the recruit-
ment period from an initially planned 35 weeks to roughly
94 weeks, to achieve the target sample, which was required
for receiving funds from the external funders.

Patient-reported outcomes: heart failure self-care behaviour,
disease-specific health status, health-related quality of life,
all-cause mortality, all-cause admissions, and length

of hospital stay

We calculated descriptive statistics for all variables,
using proportions or measures of central tendency and
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dispersion as appropriate. We estimated effect sizes
for the outcome variables: we calculated Cohen’s d for
“self-care” (SCHFI V6.2), “HF-related health status”
(KCCQ-12), “health-related quality of life” (Euroqol),
“intervention acceptability” (adapted TAPQ), “length of
stay” (LOS), and “number of readmissions” variables, and
determined hazard ratios for “all-cause mortality” and
“all-cause hospital admissions” Kaplan—Meier analyses
modelled the time to hospital admission and death. We
applied intention-to-treat principles to the trial data. We
did not impute missing values.

Ethical considerations

For the present study, the local ethical commission con-
sidered any immediate risk to study participants as
minimal (risk category A). We obtained ethical approval
(CER-VD 2018-02156) and informed consent, and reg-
istered the study 5 months after enrolment of the first
participant (study record: ISRCTN10151805). Also, we
obtained ethical approval (CER-VD amendment 200609)
on our request to continue the study during the COVID-
19 period, including the uptake of recruitment after the
Swiss lock-down period in spring 2020 with the use of
appropriate safety protection measures, and the added
exclusion criteria regarding SARS-CoV2 and COVID-19.

Results

Recruitment

Between 14 April 2019 and 4 February 2021, we screened
hospital admission lists including 5314 patients admit-
ted to the hospital, and excluded 4113 patients because
of no HF diagnosis and/or age<18 years. We then
assessed the eligibility of 1201 patients, among which
we enrolled 60 who provided informed consent. Of the
remainder (n=1141), 76.77% (n=876) were ineligi-
ble, 6.14% declined to participate (n=70) and 17.10%
(m=195) could not be enrolled for other reasons. Rea-
sons for ineligibility (n=876) were as follows: no hospi-
talization due to decompensated HF/no history of HF
decompensation over the past 6 months (n=557); ambu-
latory status (n=174); cognitive impairment (n=68);
complicated serious comorbidity (n=25); imminent
life-threatening illness (#=20); previous enrolment
into the study (n=18); not French or German speaking
(n=13); or family member of a research group member
(n=1). The most frequent reason for declining partici-
pation was lack of interest (n=>51), followed by fatigue
(n=10), and anxiety to participate in the study (n=9).
Other reasons for exclusion (#=195) were as follows:
early patient discharge (n=56); discharge before confir-
mation of HF diagnosis was available to the study team
(n=47); discharge to a nursing home (n=35); transfer
to another facility (#=28); no recruitment during end of
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CONSORT 2010 Flow Diagram
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Fig. 1 Participant flow with diagram. Recruitment at the main campus of the hospital occurred between 15.04.2019-04.02.2021; and at a
second campus of the same hospital between 08.06.2020-04.02.2021. PRO=patient-reported outcomes. Consort-2010-Flow-Diagram: The EQUATOR

Network (equator-network.org), access: 15.04.2022

year seasonal holidays (n=16); death during hospitaliza-
tion (n=11); or other (#=2) (Fig. 1). We recruited partic-
ipants from eight internal medicine units of one campus
and also from an internal medicine unit of a second cam-
pus of the same hospital. During Switzerland’s national
lock-down period in spring 2020 related to the COVID-
19 pandemic, no participant recruitment occurred
between 12 March and 8 June 2020, and also during the
following infection peak periods in autumn 2020.

Baseline data

The sample consisted of 60 persons with HF (age
mean="75.7 years, SD=8.9; 30% female; 63.3% in NYHA
III-1V); Table 3 provides the sample’s demographic and
clinical characteristics.

Numbers analysed
Outcome data were analysed for 60 persons with HF
regarding clinical outcomes; PROs at 3-month follow-up

were available and analysed for 22 IG and 19 CG partici-
pants (Fig. 1).

Feasibility

(1) Patient recruitment rate was 46.15%. Of 130 eligible
patients receiving study information, 70 declined
study participation and 60 agreed to participate and
provided written consent. Patients declared reasons
for declining were no interest if there was a 50%
chance of being in the control group (n=51, 72.9%);
fatigue (n=10, 14.3%); and anxiety in view of study
participation (n=9, 12.8%).

(2) Study nurse time needed for patient recruitment and
inclusion in the study. Over the 62-week recruit-
ment phase, compounded by the ongoing COVID-
19 epidemic, research nurse time totalled 1011.4 h
for patient recruitment, including 380.75 h for
screening and eligibility assessment, 105.15 h for
providing study information and 525.5 h for obtain-
ing informed consent for study participation.
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Table 3 Demographic and clinical characteristics at baseline of persons with heart failure in the intervention and control groups

(N=60)
Intervention (n=30) Control
Frequency (%) OR Mean (SD) (n=30)
Frequency (%)
OR Mean (SD)
Age (in years) 75.67 (7.45) 75.75(10.21)
Gender
Men 20 (66.67) 22(73.33)
Women 10(33.33) 8 (26.67)
Nationality
Swiss 28(93.33) 27 (90.00)
Other European 1(3.33) 2 (6.66)
Non-European 1(3.33) 0 (0.00)
Education (n=57)
Obligatory school or less 6 (20.00) 7(23.33)
Secondary school 14 (46.67) 10(33.33)
Tertiary school 8(26.67) 12 (40.00)
Enough resources to pay for medications and health care services (n=58)
Yes 26 (86.67) 26 (86.67)
No 3(10.00) 3(10.00)
Life situation (n=>59)
Living alone 9 (30.00) 8(26.67)
Living with someone 21 (70.00) 21 (70.00)
Support person (n=59)

Yes 29 (96.67) 28(93.33)
No 1(3.33) 1(3.33)
Post myocardial infarction 9(30.00) 14 (46.67)

Aetiology of heart failure
Ischaemic heart disease 22 (73.33) 20 (66.67)
Hypertension 14 (46.67) 15 (50.00)
Valvular heart disease 12 (40.00) 11 (36.67)
Arrythmia 17 (56.67) 16 (53.33)
Cardiomyopathy 2 (6.67) 3(10.00)
Other 2 (6.67) 2(6.67)
Comorbidity
Diabetes 10 (33.33) 10 (33.33)
Hypertension 19 (63.33) 16 (53.33)
Cerebrovascular disease 3(10.00) 9 (30.00)
Renal disease 12 (40.00) 21 (70.00)
Cancer 8 (26.67) 2 (6.67)
Depression/anxiety 5(16.67) 9 (30.00)
Cognitive impairment 1(3.33) 1(3.33)
Charlson Comorbidity Index (%) 5.97(1.96) 6.86 (1.75)
NYHA (n=59)*
Il 13(43.33) 8 (26.67)
Il 11 (36.67) 13 (43.33)
vV 6 (20.00) 8 (26.67)
Left ventricular ejection fraction (EF) (%) 38.89(15.59) 36.06 (14.59)
HFpEF® 17 (60.71) 20 (66.67)
HFmIEF® 2(7.14) 4(1333)

HFrEF? 9(32.14) 6 (20.00)
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Table 3 (continued)
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Intervention (n=30) Control
Frequency (%) OR Mean (SD) (n=30)
Frequency (%)
OR Mean (SD)
Systolic BP (mmHg)? 11950 (17.61) 115.87 (14.34)
Treatment
Angiotensin-converting enzyme inhibitor (ACE-I) 10(33.33) 6 (20.00)
Angiotensin Il receptor blockers (ARB) 7 (23.33) 8 (26.66)
Beta-blocker 27 (90.00) 24 (80.00)
Diuretic 27 (90.00) 24 (80.00)
Digoxin/digitalis 1(3.33) 0 (0.00)
Mineralocorticoid receptor antagonist (MRA) 9 (30.00) 10(33.33)
Angiotensin receptor-neprilysin inhibitor (ARNI) (Entresto) 6 (20.00) 6 (20.00)
Anticoagulant 13(43.33) 16 (53.33)
Calcium channel blocker (CCB) 5(16.66) 6 (20.00)
Antihypertensive agents, vasodilators (Minoxidil) 0 (0.00) 1(3.33)
Vasodilators (nitrates) 1(3.33) 3(10.00)
Coronary vasodilator 0 (0.00) 1(3.33)
Antiarrhythmic (amiodarone) 1(3.33) 3(10.00)
Thiazide diuretic with potassium-sparing diuretic (comilorid) 1(3.33) 0 (0.00)
Sleep disturbance
Yes 17 (56.67) 14 (46.67)
No 13 (43.33) 16 (53.33)
Daytime sleepiness
Yes 6 (20.00) 10 (34.48)
No 24 (80.00) 19 (65.52)
LOS index hospitalization (days) 17.83 (18.63) 11.17 (7.38)

@ NYHANew York Heart Association Classification, HF with preserved ejection fraction, HFpEF (>50% EF); HF with mildly reduced EF, HFmrEF (41-49% EF); HF with
reduced ejection fraction, HFrEF (< 40% EF), BPBlood pressure, LOS Length of hospital stay

(3) Study attrition. Study attrition rate was 31.7%.

There was no patient withdrawal from the study.
However, after delivery of the first intervention
with the communication of the intervention report,
a private cardiologist requested to withdraw his
patient from the intervention. We were able to
obtain clinical outcome data from all 60 partici-
pants, but PRO data only from 41 of them (PRO
data was missing from 11 CG and 8 IG participants,
Fig. 1). Therefore, the study attrition rate was zero
for clinical outcome and 31.7% for PRO data.

(4) Fidelity to the intervention components. Nurses’

reported fidelity to the intervention components
was 0.71 (£0.05). Mean fidelity to all intervention
components at the first, second, third, fourth, and
fifth intervention delivery was 0.70 (£0.12), 0.71
(+0.11), 0.68 (+0.10), 0.71 (+0.11), and 0.74 (+.),
respectively. Across all intervention delivery visits,
highest mean fidelity was reported for facilitation
of early decompensation detection (0.89,+0.22),

followed by patient education (0.85,+0.23) and
patient involvement in symptom monitoring &
self-care capabilities support (0.84,+0.16), and
lowest mean fidelity was reported for multidiscipli-
nary collaboration facilitation (0.46,+0.23) (Fig. 2,
Table 4).

The percentage of patients receiving one visit, addi-
tional telephone contacts and/or home visits and the
percentage who received two or more such contacts.
Follow-up included a mean of 2.14 (£0.97) visits
per patient (clinic visits 1.2 (mean,+1.2) and 1.9
(mean, +1.2) home visits) and a mean of 3.1 (£1.7)
additional telephone contacts. Of the 30 persons
with HF intervention group sample, 70% (n=21)
received more than 1 visit, 23.33% (n=7) received
one visit, and 6.66% (n=2) received none. Of 28
participants who received at least one visit, 64.29%
(n=18) received home visits only, 25% (1n=7) clinic
visits only, and 10.71% (n=3) both. Also, two par-
ticipants received the initial face-to-face visit first,
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Fig. 2 Intervention fidelity across all visits for the intervention components (proportion of yes responses)
Table 4 Fidelity to the intervention components (proportion of yes responses)
Intervention component Intervention delivery visits?
1 2 3 4
n=28 n=23 n=15 n=5
Patient involvement in symptom monitoring & self-care capabil-  0.84+0.17 0.84+0.16 0.85+0.17 0.83+0.12
ity support provision
Facilitation of early decompensation detection 0.87+0.23 0.91+0.65 0.87+0.25 1.00+0.00
Medication review & optimization discussion 0.54+0.27 0.65+0.28 0.53+0.23 0.70+0.27
Patient education 0.87+0.21 0.80+£0.30 087+0.19 095+0.11
Psychosocial support provision for patient and family 0.62+0.28 0574032 0674050 0474030
Easy access to care 0.75+0.31 0.76+0.31 0.50+045 0.53+0.38
Multidisciplinary collaboration facilitation 0.44+0.20 0.46+0.27 047020 047030

@ There was a total of 72 fidelity checklists provided across 5 visits. For the 5th visit, there was one checklist, with means of 1.00 for all intervention components except
multidisciplinary collaboration facilitation (mean=0.33), medication review & optimization discussion (mean =0.50), and psychosocial support provision for patient

and family (mean=0.67) and easy access to care (mean=0.67)

(6)

then telephone calls only during the remaining time
of their follow-up period due to the COVID-19
lock-down period.

The mean duration of patient visits and additional
telephone contacts. The follow-up period lasted
from April 2019 to May 2021. The total time spent
by a nurse for a patient over all visits was on aver-
age 166.96 min (+72.55) including preparation,
direct contact, report, and coordination with usual
care. Single visits lasted a mean 80.25 (+14.53) min.
A telephone contact lasted on average 21.3 min

(£14.6). The total mean time of telephone contacts
amounted to 31.2 (+52.55) min per patient. The
total duration of clinic visits, home visits plus addi-
tional telephone contacts together was 215.1 min
(£75.5) per patient on average over the 3-month
follow-up period.

Acceptability
Acceptability summary scores were high across all compo-
nents, in both groups. Highest scores in the intervention
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group were for items linked to affective attitude (e.g. I felt
comfortable, mean=3.58). Regarding the burden component,
participation in the intervention visits were not perceived as
requiring a great effort; but the intention to participate again
in the project if it should be reconducted received the low-
est score (mean=2.94). The control group provided similar
ratings (Table 2). There was no effect of the intervention on
acceptability (summary score, Cohen’s d= —0.071).

Heart failure self-care behaviour, HF-related health status,
health-related quality of life, all-cause mortality, all-cause
admissions, and length of hospital stay
At baseline, one study participant did not provide
responses to the PRO questionnaires due to fatigue; at
3 months, 19 study participants (IG=8, CG=11) did
not provide responses to the PRO questionnaires. Rea-
sons for missing PRO questionnaires at 3 months were
as follows: health deterioration or death (n=8), loss of
interest in responding to questionnaires (n=3), and non-
response/unknown reasons (n=38).

Table 5 presents descriptive results for HE-specific self-
care, HF-related health status including symptom stabil-
ity, and health-related quality of life.

Self-care results for the SCHFI V6.2 (self-care maintenance,
self-care management, and self-care confidence)

At baseline, participants in both the intervention and
control groups showed inadequate levels (<70 points) for
self-care maintenance and self-care management; with
similar self-care maintenance levels in both groups but
lower self-care management levels in the intervention
group compared to the control group. After 3 months,
the participants in the intervention group had improved
their self-care maintenance levels by 13 points compared
to 8 points for the control group, thus approaching ade-
quate self-care maintenance levels (IG=69.6; CG=67.4).
At 3 months, self-care management levels were 71 for the
IG and 54 for the CG, after an increase of 36.1 points in
the intervention group compared to 16 points in the con-
trol group (Fig. 3). In contrast, self-care confidence lev-
els at baseline were adequate in both groups (IG=78.3,
CG=76.3), at 3 months they had increased by 2.7 points
and 10.1 points in the intervention and control groups,
respectively (IG=79; CG=286.4).

There were positive effect sizes for self-care main-
tenance (Cohen’s d=0.216) and self-care manage-
ment (Cohen’s d=0.594) in favour of the intervention
group and a negative effect size for self-care confidence
(Cohen’s d= —0.387) (Table 6).

Health status results for the KCCQ-12
Overall health status improved from baseline to follow-
up by 18.9 (mean,+21,5) in the intervention compared
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to 14.10 (mean,+28.0) in the control group. Regarding
domain scores, the improvements for the physical, social,
symptom frequency, quality of life, clinical summary,
and symptom stability scores were respectively 15.4
(mean,+26.7), 26.9 (mean,+29.3), 20.4 (mean,+21.7),
13.2 (mean,+34.1), 21.11 (mean,+22.04), and 12.50
(mean, +46.77) for the intervention group and were 5.2
(mean,+21.8), 33.2 (mean,+32.4), 11.8 (mean,+31.6),
4.7 (mean,+39.3), 19.12 (mean,+28.77), and 20.45
(mean, +53.41) for the control group. All effect sizes were
small with largest sizes for the physical limitation score
(Cohen’s d=0.36) and QoL score (Cohens’ d=0.32), and
were in favour of the IG except for symptom frequency
and symptom stability (Table 6).

The distribution of participants experiencing 5-, 10-,
or 20-point changes, which are of clinical relevance
[42], are presented in Table 7. There were more partici-
pants whose KCCQ scores over time did not worsen by
5 points or more; or improved by 5 points or more in the
intervention compared to the control group across all
scores, except for an improvement in the social limitation
score (Fig. 4).

Health-related quality of life

Participants’ perceptions of overall health for the EQ VAS
was 61.70 (mean,+16.34) and 58.03 (mean,+16.13) in
the intervention and control groups at baseline and 66.74
(mean+20.76) and 67.22 (mean, +21.02) in the interven-
tion and control groups after 3-month FU. Health-related
quality of life for the EQ-5D-5L overall score was 1.81
(+0.68) and 2.01 (mean,+0.66) at baseline in the inter-
vention and control groups and 1.81 (mean+0.63) and
2.11 (mean,+0.67) at 3-month FU in the intervention
and control groups. The effect size was small for health-
related quality of life (Table 6).

All-cause mortality, all-cause hospital admission,

and hospital length of stay

Three months after inclusion, five persons with HF had
died (IG=3, CG=2). There were 13 hospital admissions
in the intervention group and 18 in the control group
over the 3-month follow-up period. The intervention
and control groups spent on average 8.90 days (median,
IQR=9.70) and 15.38 days (median, IQR=18.41) per
patient, respectively, in hospital (Table 8). The effect size
for admissions was —0.22 (Cohens’ d), and for days spent
in hospital — 0.33 (Cohens’ d), meaning that the interven-
tion had a small positive effect leading to fewer admis-
sions and a shorter length of stay (Table 6).

Time to death was 69.00 (median, IQR =43) days in
the intervention group and 18.50 (median, IQR=7)
days in the control group. Time to first admission
was 20.00 (median, IQR=44) days in the intervention
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Table 5 Descriptive results of self-care, HF-related health status, health-related quality of life at baseline and after 3 months of patients

with heart failure in the intervention and control groups (N=60)

Time Intervention (n=30) Control (n=30)
Mean (SD) Mean (SD)
Self-care (SCHFI v6.2)?
Self-care maintenance subscale score BL 59.06 (16.50) 5943 (18.30)
FU 69.58 (19.76) 67.38 (19.68)
Self-care management subscale score BL 32.58 (26.92) 37.04 (35.05)
FU 70.98 (32.02) 53.99 (31.68)
Self-care confidence subscale score BL 78.27 (20.49) 76.29 (18.87)
FU 78.96 (22.23) 8640 (16.19)
Health status (KCCQ-12)*
Physical limitation score BL 5262 (22.74) 5491 (24.51)
FU 63.33(22.52) 61.18 (26.93)
Symptom frequency score BL 5(21.27) 40.09 (25.20)
FU 69.06 (25.64) 7259 (27.41)
Quiality of life score BL 42.13(2841) 48.28 (25.60)
FU 55.63(29.93) 59.87 (30.78)
Social Limitation score BL 56.79 (34.61) 55.06 (34.12)
FU 67.50 (27.82) 5943 (26.42)
Summary score BL 50.17 (20.76) 49.25(22.19)
FU 63.88 (23.11) 63.27 (23.58)
Clinical summary score BL 50.89 (17.96) 4736 (21.71)
FU 66.20 (21.38) 66.89 (23.05)
Symptom stability item (item from KCCQ-23) BL 46.15 (32.92) 43.10 (34.65)
FU 60.00 (18.47) 68.75 (33.92)
Health-related quality of life (EQ-5D-50)°
Mobility BL 2.12(1.11) 245 (1.24)
FU 2.25(1.02) 2.84(1.01)
Self-care BL 1.26 (0.71) 1.52(0.97)
FU 1.15(0.37) 147 (0.70)
Usual activities BL 2.04 (1.04) 2.38(1.12)
FU 1.95(0.83) 2.32(0.89)
Pain/discomfort BL 1.84 (1.90) 1.97 (0.98)
FU 1.90 (0.91) 2.05 (0.97)
Anxiety/depression BL 1.81(0.92) 1.72(0.88)
FU 1.80 (0.95) 1.84 (1.34)
Perception of overall health (EQ VAS) BL 61.70 (16.34) 58.03 (16.13)
FU 66.74 (20.76) 67.22 (21.02)

The average difference between BL and FU (if drawn from the means depicted in this table) is not the same as the difference of the averages at those times (reported

in the text). This can be attributed to missing data at FU
BLBaseline, FU Follow-up

@ Higher SCHFI subscale scores mean higher self-care with > 70 cut-off for adequate self-care levels; higher KCCQ-12 domain and summary scores mean higher
reportable health status; higher EQ-5D-5L scores indicate higher severity/problems, higher EQ VAS scores mean higher imaginable health

group and 28.50 (median, IQR=56.00) days in the
control group. The risk of all-cause admission was
lower in the intervention group than in the control
group (HR=0.72; 95% CI=0.43-1.45) (Fig. 5a). A haz-
ard ratio estimate of all-cause mortality was not pos-
sible because of the low number of observed fatalities.

The Kaplan—Meier curve for the low number of deaths
(Fig. 5b) is suggestive of deaths occurring later in the
intervention group than the control group. However,
due to a death occurring at the end of follow-up (day
89), the total number of deaths was higher in the inter-
vention group than in the control group (Table 8).
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Fig. 3 Self-care management (as measured via SCHFIV6.2) in the intervention and control groups
Table 6 Intervention effect sizes of patient-reported outcomes, hospitalizations and length of stay
Variable 2 groups, n S2(n—1) Pooled std Cohen’sd
Self-care (SCHFI v6.2)
Self-care maintenance 37 18,510.26 23.00 0.216%
Self-care management 23 23,878.32 33.72 0.594°
Self-care confidence 37 20,836.67 24.40 —0.387¢
HF-related health status (KCCQ-12)
Health status, overall score 37 21,627.70 24.86 0.1952
Physical limitation score 36 26,892.20 28.12 0.363?
Symptom frequency score 37 33,290.14 30.84 —0.206°¢
Quiality of life score 37 25,518.00 27.00 0.318?
Social limitation score 36 4562871 36.63 0.232?
Symptom stability item*® 25 56,962.91 49.77 —0.160
Clinical summary score’ 36 21,987.12 2543 0.078
Overall self-rated health status for the EQ 35 16,750.62 2253 -0.107
VAS
Number of hospitalizations 60 31.21 0.73 —0.222%4
Length of hospital stay (LOS) 60 7,056,550 348.80 —0.325

Positive effect at a small® or medium® size; “negative small effect size; %a negative effect size for hospitalization and the LOS variable favours the intervention group; ¢a
single item from the 23-item version of the KCCQ; fcalculated as following: (physical limitation score + symptom frequency score)/2
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Table 7 Distribution of proportion of the KCCQ overall score and domains scores in the intervention and control groups

KCCQ Change between BL and FU Intervention group n=19 Control group
n=17-18
% n % n
Health status, overall score Worsened by > 5 points 10.52 2 16.67 3
Did not change 15.79 3 11.11 2
Improved by > 5 points 73.68 14 7222 13
Physical limitation score Worsened by >5 points 15.79 3 3525 6
Did not change 0 0 17.65 3
Improved by > 5 points 84.21 16 47.05 8
Symptom frequency score Worsened by >5 points 5.26 1 16.68 3
Did not change 15.79 3 5.56 1
Improved by >5 points 78.95 15 77.78 14
Quality of life score Worsened by >5 points 5.26 1 27.78 5
Did not change 21.05 4 5.56 1
Improved by >5 points 73.69 14 66.66 12
Social limitation score Worsened by > 5 points 31.59 6 41.17 7
Did not change 21.05 4 0 0
Improved by > 5 points 47.37 9 58.82 10
Symptom stability item (IG, n=14; CG, Worsened by >5 points 2857 4 36.36 4
n=11y° Did not change 14.29 2 18.18 2
Improved by > 5 points 57.14 8 4545 5
Clinical summary score® Worsened by >5 points 5.26 1 11.76 2
Did not change 21.05 4 11.76 2
Improved by >5 points 73.69 14 7646 13

2 A single item from the 23-item version of the KCCQ
b Calculated as following: (physical limitation score +symptom frequency score)/2

40 -
o
=
o
=30
=
=
o
(&)
£ 20 -
c
=
=
o
=)
s 1049
w
=
£
E .
= 04 = | -]
o .
: .
i)
z
i)
E -104 I
§=
[ =4
§=
S 204
o
e
o
-30 4

Worsened by & points or more Improved by & points or more

E Overall score B Physical limitation B Symptom frequency
@ Quality of life B Social limitation

Fig. 4 Difference in HF-related health status between study groups
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Table 8 Clinical events in the intervention and control groups
after 90 days follow-up

Clinical events Intervention Control
(n=30) (n=30)
Frequency OR Frequency
median (IQR) OR median

(IQR)

Number of deaths 3 2

Number of all-cause admissions 13 18

Time to death (days) 69.00 (43.00) 18.50 (7.00)

Time to first hospitalization (days) 20.00 (44.00) 28.50 (56.00)

Time (days) in hospital per patient 890 (9.70) 15.38(1841)

across all hospitalizations
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Required sample size

Based on this study’s findings, a mono- or multicentre
trial would require respectively 304 or 751 participants
(across ten centres) for HF-related QoL (effect size=0.3)
at an alpha level of 0.05 and a power of 0.80.

Ancillary analyses
None performed.

Harms

No serious adverse events related to the intervention
or study procedures were observed during the 4-month
monitoring period. The study procedures and the inter-
vention therefore appear to be safe.
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Fig.5 a Kaplan-Meier curve for days to first hospitalization for the control (group 1) and intervention group (group 2). b Kaplan-Meier curve for
all-cause mortality for the control (group 1) and intervention groups (group 2)
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Discussion

This pilot RCT was intended to test the feasibility of a
novel multicomponent complex intervention for sup-
portive follow-up of persons with HF in Switzerland.
Another goal was to provide information on patient-
reported and clinical outcomes to inform the design of a
subsequent fully powered RCT to evaluate the effective-
ness of the intervention. The results indicate high feasi-
bility and acceptability and provide estimates of effect
sizes (Cohen’s d), which is rare in this field. The study’s
recruitment rate (46%) and recruitment progress (slow)
indicate that either a large single centre or multiple cen-
tres will be required for the conduction of a subsequent
large-scale trial. Our study’s strict inclusion criteria tar-
geted a very specific group of HF persons, namely those
with current or recent decompensation. Our intervention
targets these persons. Unexpectedly, we experienced dif-
ficulties in obtaining HF diagnoses sufficiently quickly
to enable recruitment of the participants. While many
factors may contribute to the availability of HF diagno-
sis [61, 62], about which a detailed discussion would be
beyond the scope of this paper, effective recruitment
depends on it. This confirms the importance of conduct-
ing pilot feasibility studies “to test the waters” ([14], p
166) in order to prevent the failure of large trials due to
problems such as recruitment issues.

Feasibility

The study’s recruitment period spanned roughly 2 years
with a 62-week period of effective recruitment to reach
the target sample size of 60 persons with HF, a dura-
tion which we had underestimated based on our pre-
vious study where we recruited 310 persons with HF
over a similar time period [25]. First, the COVID-19
pandemic began during the study’s recruitment period
and was followed by severely restricted access to the
study sites during lock-down in spring 2020 and sub-
sequent infection peak periods. However, the recruit-
ment rate was similar before the onset of the COVID-19
pandemic and after the related lock-down or infec-
tion peaks; therefore, we believe that the pandemic
had no influence on the recruitment rate. Second, the
high number of patients excluded for reasons other
than eligibility criteria included 84 patients who were
discharged or transferred to another facility before
receiving study information, and 47 patients who were
discharged before HF diagnosis confirmation was avail-
able to our study team. These findings are indicative
of a mismatch between study nurses’ working hours,
time of physicians’ communication of HF diagnosis
confirmation, and patient hospital discharge. Addi-
tionally, providing study information, responding to
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questions, and obtaining consent at a convenient time
for the hospitalized person and for the care team was
a highly time-consuming process. Involving research
nurses who can allocate a higher percentage of their
working time to the study would be useful, especially
in settings with rapid discharge decisions. Further, suf-
ficient capacity for HF diagnosis is crucial for effective
recruitment. A greater involvement of cardiologists in
the recruitment process would be indicated. Third, the
percentage of non-included patients assessed for eligi-
bility was higher in this study compared to our previ-
ous study (95% vs. 65%), which had a cross-sectional
design [25]. A direct comparison of our results to other
studies is difficult due to variations in the target sample,
recruitment in specialized or general wards, reported
numbers, and differences in the nature of the interven-
tion itself. Nevertheless, our study’s recruitment rate
and duration were similar to another study conducted
in a Swiss University hospital, where Leventhal et al.
[11] reported the inclusion of 42 participants (out of
140 eligible patients) over a 20-month period, signalling
a 30% inclusion rate. In contrast, Stromberg et al. [63]
reported a 66% inclusion rate (106 participants out of
161 eligible patients), while Dracup et al. [19] recruited
614 participants within 50 months, thus reporting a
96.5% inclusion rate. The low recruitment rate reported
in the two Swiss studies, although 10 years apart, draws
our attention towards carefully addressing recruitment
issues ahead of time, to prevent the failure of large-scale
trials due to insufficient participation [14]. The issues
around recruitment may be also linked to recruitment
in general wards, underdiagnosis [61, 62, 64, 65], and/or
the absence of any HF registry in Switzerland.

We observed a considerable attrition rate regarding fill-
ing-in PRO measures at 3 months follow-up, particularly
in the control group. Missing PRO measures is a com-
mon problem across clinical studies and a variety of min-
imizing strategies have been proposed [66]. They include
an appropriate oversampling in future studies, to account
for non-returned PRO measures. Another possibility
would be to tailor data collection procedures for PROs
according to participants’ preferences. For example, fill-
ing-in PRO measures could occur during regular follow-
up appointments, accompanied by a reminder call, or
with assistance from a research nurse. Patient and Public
involvement (PPI) has shown to positively impact enrol-
ment and retention in clinical trials [67]. In future stud-
ies, we believe that PPI [67-69] regarding recruitment,
study procedures, and materials will be key to success.

The proportion of positive responses on the fidelity
checklist was similar/consistent across visits. However,
it varied between intervention components. This sug-
gests suboptimal fidelity to the intervention as a whole,
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with some components and active ingredients most
probably underdelivered. Many factors affecting fidel-
ity exist at individual, local, and national levels [70, 71].
They include consistency of the intervention with current
practice, availability of resources, leadership, training, or
effective monitoring [70, 71], all of which may have been
influential in this study. Intervention fidelity has been
recognized as essential to increase scientific confidence
that a change in target outcomes is attributable to the
intervention under investigation [72]. A range of inter-
vention fidelity components and strategies have been
recommended [72]; some related to “training the provid-
ers” and “delivery of the intervention” [72] were used in
this study. Enhancing and/or intensifying intervention
fidelity strategies are likely to be valuable in increasing
fidelity. Finally, we assessed fidelity to the implementa-
tion of the intervention with regard to adherence to the
content of the intervention and frequency of delivery,
and via self-report by nurses. Measuring all subcategories
of adherence including content, frequency, duration, and
coverage/dose [73] as well as including observations and
researchers’ monitoring [74] should provide a more com-
plete view on implementation fidelity.

We further explored the number of visits and duration
of intervention delivery and found that the majority of
participants received more than one visit, and more vis-
its at home than at the clinic. Except for the first visit,
defined in the protocol as taking place within 7 to 15 days
post hospital discharge [1], nurses scheduled visits on a
needs-led basis. In line with the 2021 ESC guidelines [1],
these findings suggest that persons with HF need ongo-
ing and regular supportive follow-up in line with self-care
capabilities and symptom stability. The majority of visits
were delivered at home, which was unexpected. Home
visits by nurses have previously shown to be effective in
HF follow-up care [5, 75] and as being the preferred way
of engagement for most persons with HF [76]. The pro-
vision of both home and clinic visits by same interven-
tion nurses may be a challenge in usual care. Stakeholder
involvement to discuss and address related barriers and
facilitators for conducting home visits would therefore be
useful for future studies [18].

The time required for delivering a single session was on
average 1.5 h. This time includes direct contact deliver-
ing the intervention as well as preparation (reviewing the
patient’s medical and intervention notes), writing up the
report, nurse-cardiologist discussions, and coordination
with usual care. We consider all these parts as neces-
sary. We are aware that this far exceeds the time avail-
able in usual care [77]; however, we could not identify
any time-saving opportunities. The intervention’s cost-
effectiveness should also be evaluated, which was beyond
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the scope of this study but might be part of a subsequent
study [18].

Acceptability

The results indicate generally high acceptability towards
the intervention and study participation. The lowest
acceptability ratings were for perceived burden related
to study participation. This finding indicates that the
real and perceived burdens of participating in the study
need to be addressed. This burden includes filling-in PRO
measures as repeated measurements. As we already used
short versions of validated questionnaires in this study,
PPI may help to identify additional options for decreasing
study participation burden.

Patient-reported and clinical outcomes

We estimated that the intervention had small to medium
effects on self-care, HF-related health status, perception
of overall health, admissions, and length of stay. These
results suggest a positive outcome responsiveness for the
intervention, whose priorities were early decompensation
detection and self-care capability support such as manag-
ing symptoms and maintaining and increasing physical
activities. However, these findings only provide approxi-
mations for the future performance of the intervention,
given this pilot study’s small sample size and wide confi-
dence intervals.

Nevertheless, the study’s effect sizes were clinically rel-
evant for target outcome variables. More specifically, for
self-care, a difference of 8 points has been defined as clin-
ically relevant [36] and adequate self-care management
with improved symptom response have been related to
event-free survival [78] or fewer clinical events [79]. In
this study, we found a 20-point difference between the
intervention and control groups from baseline to follow-
up with the intervention group reaching an adequate
level of self-care management. Further, the intervention
seems to be promising for HF-related physical limitation
and quality of life. Physical activity and exercise are rec-
ommended self-care activities [1] and improving qual-
ity of life is among the three major treatment goals for
persons with HF with reduced left ventricular ejection
fraction [1]. Additionally, our examination of propor-
tions of participants with clinically important changes in
health status over time [42] showed that fewer interven-
tion group participants saw their HF-related health status
worsen compared to the control group. Importantly, not
worsening HF is a central objective of HF care [1] includ-
ing recognizing it [80] as most persons with HF have epi-
sodes of worsening of HF [81]. Also, in view of treatment
goals, “not getting worse” has been named to matter
most for patients, including improving physical function,
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decreasing symptoms, avoiding readmissions, and being
able to live a normal life [82].

There were three deaths in the intervention group and
two deaths in the control group, which may raise con-
cerns. At each visit, the intervention included health sta-
tus assessment via clinical assessment, the KCCQ (whose
scores are interpretable and strongly associated with
clinical events) [42, 83], and information on pulmonary
congestion through the use of a pocket-sized ultrasound
device [40, 41] (Table 1). The intervention nurse commu-
nicated any findings to the study’s cardiologist and the
patients’ GP, who then decided on changes in treatment.
We believe that it is extremely unlikely that such an inter-
vention might increase mortality. A close collaboration
between nurses and physicians is essential in multidisci-
plinary care, which has shown to reduce the risk of HF
hospitalization and mortality [5, 84] and is recommended
by the ESC guidelines for the follow-up of persons with
chronic HF [1]. However, a large-scale effectiveness study
is clearly indicated to draw firm conclusions.

Amendments to the intervention

Based on our results, we propose no significant amend-
ments to the components of the intervention. However,
activities within the components for delivery as well as
for the preparatory education module need to be updated
for relevant changes between the 2016 [2] and 2021 ESC
[1] guidelines. For example, activities within our inter-
vention’s component “medication review & optimization
discussion” need to be updated in line with new treat-
ment recommendations. Another example is that 2021
guidelines recommend careful evaluation of persistent
signs of congestion before hospital discharge and an
early follow-up visit at 1-2 weeks post-discharge. Thus,
while the pre-discharge evaluation needs to be added,
the early follow-up visit has already been included in our
intervention.

Limitations

This study has limitations. First, deviations from the
intervention protocol occurred during the COVID-
19 lock-down period for patients who received fol-
low-up telephone calls instead of face-to-face visits.
It was impossible to deliver key features of the inter-
vention related to the person’s health status through
phone calls. However, this may have translated into an
underestimation of the effect of the intervention. Sec-
ond, while persons with HF are at high risk for early
readmission after hospital discharge [1, 85], the fol-
low-up period of 3 months is too short to adequately
estimate mortality. Furthermore, clinical outcomes
were obtained from the hospital’s electronic medi-
cal records and declarations by the participants’ GPs.
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It is possible that more events occurred than what was
assessed through these information sources. Third, our
attrition rate for completing PRO measures was high,
and having a complete set of PRO responses might
have changed results. Finally, we used a single hospi-
tal; therefore, it was not possible to blind participants,
intervention nurses, nor the cardiologist providing
usual care. Also, intervention reports were uploaded to
hospital records and provided to usual care practition-
ers. However, we consider the risk of contamination
bias as minimal, since intervention nurses were not
involved in usual care, and this is a novel intervention
not delivered as part of nurses’ usual care.

Implications of the study findings

Our findings suggest that the recruitment of HF persons
with current or recent decompensation is highly demand-
ing. To achieve sufficient numbers of participants, a mul-
ticentre study might be necessary for the conduction of a
full-scale trial to evaluate the effectiveness of the interven-
tion. Regarding the intervention itself, it was developed
before the publication of the 2021 ESC guidelines [1]. A
review is therefore indicated, as well as an update of the
education requirements for nurses delivering the inter-
vention. For all intervention components, fidelity strate-
gies should be enhanced. Finally, a future large-scale trial
would need a longer follow-up period to have adequate
numbers of clinical events, and including a broader data-
base including death registries would also be useful.

Conclusions

The prevention of worsening HF is meaningful for
patients [82] and healthcare professionals alike. The
described intervention is promising in this regard. The
pilot RCT presented in this article has helped to address
key aspects of the feasibility and acceptability of the
intervention, as well as allowing effect size estimates.
It can therefore help ensure that future trials are well
designed and sufficiently powered to prove a fair test of
the intervention ([14], p 181), thereby fulfilling a key role
of pilot and feasibility studies. The effectiveness of this
intervention on patient-reported and clinical outcomes
needs to be demonstrated.

Abbreviations

CcG Control group

DPI Electronic patient records

ES Effect size

GP General practitioner

HF Heart failure

IG Intervention group

KCCQ Kansas City Cardiomyopathy Questionnaire
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