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Abstract

Heart failure is a complex disease with poor outcome. This complexity may prevent care providers from covering all

aspects of care. This could not only be relevant for individual patient care, but also for care organisation. Disease

management programmes applying a multidisciplinary approach are recommended to improve heart failure care.

However, there is a scarcity of research considering how disease management programme perform, in what form

they should be offered, and what care and support patients and care providers would benefit most. Therefore, the

Improving kNowledge Transfer to Efficaciously Raise the level of Contemporary Treatment in Heart Failure (INTERACT-

in-HF) study aims to explore the current processes of heart failure care and to identify factors that may facilitate and

factors that may hamper heart failure care and guideline adherence. Within a cross-sectional mixed method design in

three regions of the North-West part of Europe, patients (n¼ 88) and their care providers (n¼ 59) were interviewed.

Prior to the in-depth interviews, patients were asked to complete three questionnaires: The Dutch Heart Failure

Knowledge scale, The European Heart Failure Self-care Behaviour Scale and The global health status and social economic

status. In parallel, retrospective data based on records from these (n¼ 88) and additional patients (n¼ 82) are reviewed.

All interviews were audiotaped and transcribed verbatim for analysis.
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Introduction

Despite significant advances in therapy, heart failure
(HF) is a highly prevalent chronic disorder with poor
prognosis and high socio-economic impact.1–4 This
impact is likely to further increase as the prevalence
of HF in North-West European countries is expected
to further increase from approximately 2% at present
to 3% by 2025.5

Because HF is a complex disease often accompanied
by comorbidities, disease management programmes
(DMPs) have been introduced.6–8 They include a multi-
disciplinary approach to manage patients with HF and
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encompass different components as highlighted in
recent guidelines.9 If implemented comprehensively,
DMPs offer accessible and efficient provision of
care,10 which may result in benefits on both quality
and cost-effectiveness of care.11–16 Therefore, guide-
lines17 advice to organise HF care in multidisciplinary
teams, including nurses, cardiologists and general prac-
titioners (GPs).17,18 In addition to healthcare providers,
patient involvement is an important part of
DMPs.12,19,20 However, DMPs are not uniformly
implemented in Europe. In part, this may be related
to the fact that DMPs do not refer to one single, clearly
defined programme, but to an overall concept of
delivering care. Thus, care is typically adapted to
local needs and national healthcare systems, and the
interplay of structure, process and outcomes may vary
significantly between different regions.21 In clinical
practice, it is largely unknown how care is organised.22

In particular, the roles of care providers and inter-pro-
fessional interactions are often indistinct17,18,23,24 and
patient perspectives regarding optimal HF care have
been hardly considered.25 Moreover, care providers
are sometimes not capable to consider all aspects of
HF, given the complexity of the disease,26 resulting in
inadequate guideline adherence.26,27 Finally, it is
unknown if the way how national healthcare is orga-
nised, may influence HF care and to what extent HF
care differs between countries.

Therefore, the INTERACT-in-HF (Improving
kNowledge Transfer to Efficaciously Raise the level of
Contemporary Treatment in Heart Failure) study inves-
tigated current practice in chronic HF care from per-
spectives of both patients and care providers. We
hypothesised that there is variation regarding all aspects
mentioned below between individuals, but also between
the participating regions and between patients and care
providers. The aim of the study was to explore processes
in HF care to identify factors that may facilitate and
factors that may hamper HF care. For this purpose, a
mixed methods study design was set up in three neigh-
bouring regions in the North-West part of Europe.
Particular attention was paid to organisational aspects
of HF care including the patients’ perspective, the per-
formance of DMPs if present, interaction between care
providers and patients as well as interaction between
care providers themselves and the needs and experiences
of both. More specifically, we investigated

. applied diagnostics and therapeutics as compared to
current guidelines;

. reasons of not confirming to guidelines;

. stakeholders and their role in HF care from different
perspectives;

. the patient flow, information transfer and communi-
cation between patients and care providers;

. referrals and reasons for admission;

. the patients’ and healthcare providers’ view on qual-
ity of HF care and factors that foster or hinder good
HF care;

. the impact of national healthcare in the Netherlands,
Belgium and Germany on HF care.

The present article presents the protocol of the
INTERACT-in-HF study including some preliminary
results to give a clear overview over the purpose of
this trial, the methods used and the subjects included.

Methods

Study design

An HF network of three North-West European
regions, Maastricht (the Netherlands; approximately
1,22,461 inhabitants) Aachen (Germany; approxi-
mately 2,43,336 inhabitants) and Noorder-Kempen
(Belgium; approximately 2,46,021 inhabitants), was
set up. Within this network, data were collected from
88 HF patients in primary and secondary care and their
care providers (i.e. cardiologists, GPs and (HF) nurses).
A two-phase, cross-sectional, mixed methods design
was used, encompassing both qualitative and quantita-
tive methods (Figure 1).

As depicted in Figure 1, both quantitative
(QUAN) and qualitative (QUAL) results were inte-
grated and interpreted together. This approach
is referred to as a triangulation design28 and enables
researchers to enhance strengths and to counter
weaknesses of both methods (QUAL and QUAN).
Triangulation refers to the use of multiple methods
or data resources to enhance the methodology.29,30

To meet the aims of this study and to develop a com-
prehensive understanding of the observations, data tri-
angulation, triangulation of data collection and
triangulation of analysis methods were applied29,31–33

(Table 1).

Sample selection

Purposive sampling was used to include following
stakeholders in HF care: patients, cardiologists, GPs
and HF nurses. In order to avoid selection bias
within the patient group, a selection of eligible patients
was done by selecting the first, third, fifth, and seventh
patient with HF out of the patient database of the par-
ticipating cardiologists and GPs.

Based on the protocol of the study, less care pro-
viders than patients were included (Figure 2). When
interviews revealed additional care providers relevant
to HF care of individual patients they were added to
the study sample.
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Maastricht and Aachen

Between August 2013 and December 2014, care pro-
viders from the outpatient HF clinics of both
Maastricht University Medical Centre (The
Netherlands) and University Hospital Aachen
(Germany) were approached for participation. All
agreed to participate and patients were selected as
described above. These patients were asked for consent
to participate and to allow interviews with their care
providers. Subsequently, patients’ cardiologists, GPs
and HF nurses were interviewed after providing con-
sent for participation. At the HF centre in Aachen, no
specialised HF nurses were employed. To include HF
patients exclusively treated in primary care, participat-
ing GPs were asked to deliver a list of patients with the

main diagnosis of HF that were treated only by them.
From this list, the sample was selected as described
(Figures 1 and 2(a) and (b)).

Noorder-Kempen

Patients in Noorder-Kempen were initially selected at
primary care level due to logistic reasons. GPs and
members of the regional GP-association were
approached for participation in this study. In order to
have sufficient participation, the snowball sampling
method was used.33 Interviews with patients and GP’s
were preformed between May and November 2014.
Cardiologists and (HF) nurses have been interviewed
between April and December 2016 (Figures 1 and 2(c)).

Figure 1. Study timeline and mixed methods study design.

HF: heart failure; QUAL: Qualitative; QUAN: quantitative.
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Inclusion and exclusion

Patients were included if they fulfilled the following
criteria: HF diagnosis due to left ventricular dysfunc-
tion, irrespective of underlying diagnosis and left ven-
tricular ejection fraction, age above 18 years and being
capable to understand instructions. Except for heart
transplantation and lack of informed consent, no exclu-
sion criteria were applied.

Ethical considerations

The protocol was approved by the Ethics Committees
of Maastricht University Medical Centre, the
University of Antwerp and the University of Aachen.
Participating patients and care providers provided writ-
ten informed consent after receiving oral and written
information. The study followed the principles accord-
ing to the Declaration of Helsinki.

Measurements and data collection

Qualitative part: Interviews. Patients underwent a semi-
structured interview, starting with the open question
‘How did your heart problems start?’ In response to
this question, a number of upcoming issues in the
patients’ narrative were discussed. Alongside emerging
topics, a set of predefined topics and questions was
addressed to all patients to address the objectives of
this study (Appendix 1).

Care providers participated in semi-structured inter-
views about their experiences of HF care in general and
in relation to their patient participating in the study.
Interviews with care providers started with the open
question ‘What does HF mean to you?’ The interview
topics addressed understanding and knowledge of HF,
use of guidelines, roles of care providers in HF care and
communication (Appendix 2).

The topic list was developed after expert meetings
with several HF-care stakeholders (patient organisa-
tion, GPs/GP networks, HF specialists, general cardi-
ologists, internists, geriatrician, representatives of

healthcare insurers and representatives of Dutch minis-
try of health). The topics were adjusted during the pro-
gress of the interviews. This so-called, iterative
approach allows emerging themes and ideas to be
included in subsequent interviews, but also altering
the research methods and hypothesis as the study pro-
gresses.33 Interviews were performed by trained
research staff members (three male and six female)
with different professional backgrounds. Interviews
were performed by KB (F, 38 years, public health
nurse, master in health sciences), RS (M, 40 years,
Phsyiotherapist and Master of sience in Engenering
Technology), MM (M, 50 years, Master of Sience in
Engineering Technology and Post graduate in
Relation and Communication Sciences), SB (F, 31
years, MD), ZS (M, 28 years, medical student), BON
(F, 24 years, medical student), DR (F, 27 years, MD),
CR (F; 25 years; MD student) and CH (F, 42 years,
MD). CR and CH interviewed all German participants.
CR is a native German speaker (German parents) living
in the Netherlands since childhood.

Interviewers did not have a patient–care provider
relationship and had no contact with the patient prior
to the interview. In Maastricht and Aachen, most
patient interviews were performed in the outpatient
clinic. Due to mobility problems or patients’ preference,
some interviews were performed at home. Because all
Belgian patients were selected in primary care, inter-
views were conducted at home. In all participating coun-
tries, care providers were interviewed in their work
environment. The average interview duration was 30
and 60min for care providers and patients, respectively.

Dutch and Belgian interviews were coded separately.
An attempt to merge the databases showed that there
were too many codes and that it was impossible to merge
because of the different ways of coding. Subsequently, all
interviews were re-coded and codes were restrained from
6090 to 684 distributed over five levels. In case of dis-
agreement, analysts deliberated until consensus was
reached. Primarily the Dutch and Belgian codebooks
were merged. After consensus about the German
codes, all databases were merged.

Table 1. Application of different types of triangulation.

Triangulation of data collection Data triangulation Triangulation of analysis method

� Semi-structured interviews

� Patients medical charts

� Questionnaires

� Three NWE regions:

Maastricht, Aachen and

Noorder-Kempen

� Patients

� Cardiologists

� GPs

� (HF) nurses

� Qualitative analysis of semi-

structured interviews using

inductive and deductive

coding

� Quantitative analysis of

patient charts and

questionnaires

GPs: general practitioners; HF: heart failure; NWE: North West European.
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Figure 2. Sample selection. (a) Maastricht, (b) Aachen and (c) Noorder-Kempen.I: interview; D: data; GP: general practitioner; HF:

heart failure.
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Quantitative part: Questionnaires. Prior to the interviews,
patients completed three questionnaires:

1. The Dutch Heart Failure Knowledge Scale
(DHFKS), a 15-item, self-administered question-
naire (score 0–100), covers items concerning general
HF knowledge, symptoms, symptom recognition
and HF treatment.34 The non-validated German ver-
sion was used in Aachen.35

2. The European Heart Failure Self-care Behaviour
Scale (EHFScBS), a 12-item, self-administered
questionnaire (score 0–100), addresses several items
concerning self-care in HF behaviour. Every item
scores on a Likert scale from 1 (completely agree)
to 5 (completely disagree).36

3. The global health status and social economic status
(SES), a 20-item, self-developed, global, and socio-
demographic questionnaire, was used to evaluate gen-
eral understanding of HF. This questionnaire includes
self-reported general health status, educational level,
smoking status, physical activity status, employment,
knowledge about HF and medication use.

Clinical characteristics

Data from patient charts were collected to determine
patient characteristics. In addition, retrospective data
of additional HF patients were collected to test if diag-
nostic and therapeutic processes of the interviewed

patients were representative. The following clinical
characteristics were extracted from patient charts: age,
gender, cause of HF, other cardiovascular diseases,
comorbidities, cardiovascular risk factors (diabetes,
hypertension, hypercholesterolemia and smoking),
healthcare utilisation within the last year, New York
Heart Association class, weight and height, blood pres-
sure, heart rate and diagnostics used: electrocardiogram
(rhythm and QRS duration), echocardiography and
laboratory findings. HF aetiology and comorbidities
were only considered if registered in patient charts.
Cardiac medication and changes over time were rec-
orded. Medical charts were provided by the participat-
ing hospitals of Maastricht, Aachen and the GPs in
Noorder-Kempen.

Analyses

Quantitative data are presented as frequencies (%), mean
(SD) or median (IQR), as appropriate. The statistical pro-
gram SPSS v 20.0 (IBM) was used for data analysis.

All interviews were audiotaped (Smartpen,
Livescribe, Oakland, CA, USA), transcribed verbatim
and analysed by the qualitative analysis software pro-
gram NVivo 10. All interviews were coded independ-
ently by SB, LBD, KB and CR. An independent expert,
MD, reviewed data extraction in NVivo. Areas upon
which coding differed were reconsidered until consen-
sus was achieved.37
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Figure 2. Continued.
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Results

Patient characteristics

Patient characteristics are given in Table 2.
Approximately 61% of patients were male with a
mean age of 77 years. Most common cause of HF in
patient charts was coronary artery disease followed by
dilated cardiomyopathy. The cause was unknown in
almost 30% of the cases. Cause of HF was less known
in the group of Noorder-Kempen, where patients were
recruited in primary care only. Patients included in
Aachen were younger as the Aachen University
Hospital is a tertiary referral centre, and prevalence of
known cardiac risk factors was less common (Table 2).

Qualitative codebook

Prior to qualitative analyses, a framework was devel-
oped to enable efficient, consistent and in-depth ana-
lysis of data. This framework contains key aspects of
HF management experienced by patients, addressed by
care providers and highlighted by guidelines. Emerging
topics were arranged within one of these themes
(Table 3) and registered in a codebook. Inductive ana-
lysis resulted in 6090 different codes. Thereafter, a
deductive approach33 was applied to these codes to
reduce the number of codes by merging common
themes, finally resulting in 684 codes.

Discussion

National and international guidelines are developed to
define best practice in HF management. In order to

achieve this, a multidisciplinary, patient-centred
approach organised in DMP is suggested.15,17 Several
initiatives have been initiated, yet implementation of
DMP in Europe is still incomplete.22 Although DMPs
are structurally implemented in most centres in the
Netherlands, this is not always the case in other
European countries including Belgium and Germany.
The INTERACT-in-HF study has been set up in three
neighbouring North-West European regions because of
these different, but comparable demographic features
of included patients. Also, national organisation of
healthcare differs between the participating regions.38,39

This allows us to get more insight into care processes,
circumstances leading to successful implementation of
guidelines and bottlenecks hindering optimal organisa-
tion of HF care.

This study included main stakeholders in the three
regions in the North-West part of Europe. Underlying
cause of HF was unknown in many patients suggesting

Table 2. Patient characteristics per region.

Total Maastricht Aachen Noorder-Kempen

N¼ 170 (%) n¼ 97 (57%) n¼ 41 (24%) n¼ 32 (19%)

Demographics

Age, years – mean (range) 77 (64–85) 79 (71–85) 61 (55–69) 88 (83–90)

Gender, male – n (%) 104 (61) 52 (54) 37 (90) 15 (47)

Cause of HF, n (%)

CAD 55 (32) 30 (31) 22 (54) 3 (9)

HHD 21 (12) 16 (16) 0 (0) 5 (15)

DCM 45 (26) 28 (29) 15 (37) 2 (6)

VHD 5 (3) 2 (2) 1 (2) 2 (6)

Unknown 44 (26) 21 (22) 3 (7) 20 (63)

Comorbidities, n (%)

Diabetes mellitus 31 (18) 21 (22) 8 (20) 2 (6)

Hypertension 57 (34) 45 (46) 2 (5) 10 (31)

Hypercholesterolemia 32 (19) 26 (27) 3 (7) 3 (9)

HF: heart failure; CAD: coronary artery disease; HHD: hypertensive heart disease; DCM: dilated cardiomyopathy; VHD: valvular

heart disease.

Table 3. Framework of qualitative analyses.

Definition of HF, signs and symptoms

Diagnosis

Treatment (invasive treatmentþ observed processes, e.g. dis-

cussion making in treatment)

Treatment: medication

Lifestyle advice

Follow-up and support

Communication

Roles of care providers

Cooperation

Trajectory (evaluation)
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differences in the diagnostic workup of patients in pri-
mary and secondary care, highlighting the need for a
study such as this one. The attempt of displaying a
comprehensive picture of HF management is crucial
to understand current practice and its challenges.
Several studies about HF-care organisation ignore the
roles and responsibilities of different care providers
possibly due to the fact that roles are not well defined
in guidelines. This may, however, cause organisational
and/or communicational uncertainties in daily
practice.17,18,20,23,24,40–42

How to assess care process in chronic diseases?

Currently, there is no standardised approach to obtain a
precise overview of the standard of HF care.15

According to Bowling,43 ‘‘the most persuasive evidence
comes through a triangulation of measurement pro-
cesses, as well as through minimising the error contained
in each instrument.’’43–45 Therefore, we used this mixed
methods approach. This implies the use of multiple,
complementary, measurement strategies to examine
complex clinical problems.44,45 By using qualitative
research, the study aims to gather an in-depth under-
standing of human behaviour and its governing reasons.
More importantly, the qualitative method investigates the
why and how of decision making, not just what, where
and when. The combination with quantitative data
improves validity as they provide information about the
representativeness of patients included in the study.

During the initial coding process, we used an induct-
ive approach to avoid relevant variables of interest
remaining undetected. Themost fundamental character-
istic of an inductive approach is the holistic view. Thus,
information provided in interviews was approached
independently and without any prior knowledge of con-
cepts, thus avoiding bias due to own experiences. Other
characteristics of an inductive approach are purposive
sampling and an iterative approach.45–49 Purposive sam-
pling aims to include subjects with an additional value to
answer the research question,33 whereas the iterative
approach is useful to investigate processes. The induct-
ive approach generates validity because of its closeness
to the truth.48,50 Finally, intercoder reliability is used to
determine the coders’ consistency. Therefore, the
approach used in this study will provide comprehensive
insight into HF care in the three regions to test our
hypothesis of significant variation in care between
regions, and also between individuals.

To the best of our knowledge, this is the first study,
using a selection of participants within the purposive
sample of patients comparing three different countries.
This combined approach providing a large amount of
data was used to achieve a representative description of
HF care in the investigated regions. In order to maintain

the benefits of the inductive approach and ensure reli-
ability,48,50 the deductive codebook was based on the
data gathered from the inductive approach. Deduction
implies a focus on objective analysis of data and sys-
temises qualitative research, therebymaking it more reli-
able. The codebook was developed by three researchers
with different professional backgrounds to eliminate
selection of variables of interest, i.e. one MD and two
nurses. One of the nurses was experienced in mixed
methods studies, the MD had experience in HF and
the other nurse in organisation of care. This allows
objective description of important aspects of HF care
in the different regions, which is a prerequisite to
define properly hindering and supporting factors of
good quality care. Altogether, this methodology is cap-
able to provide a broad and reasonably unbiased insight
into the organisation of HF care.

Strengths and limitations

The strength of this study is the inclusion of a broad
study population with sufficient number of both patients
and care providers in primary and secondary care.

Compared with other studies, triangulation of data
collection and analysis is an advantage. Although inter-
views took place in three different European regions, all
interviews were peer-reviewed by the same investigators.
Furthermore, they were coded independently and results
were merged after coding. To minimise bias by inter-
viewers, predefined questionnaires were used by means
of a semi-structured interview. To improve validity, the
interview topic list was the same for all countries.
Mastering of the German and Dutch language by the
German interviewer prevented for bias due to transla-
tion. Thus, these measures may reduce the risk of bias
significantly, whereas the combined use of inductive and
deductive methodology improves reliability. Still, poten-
tial bias due to use of different interviewers, data ana-
lysts and languages cannot be completely excluded and
needs to be considered when interpreting the results.

The patient-centred approach focused primarily on
the patients’ perspective, which was similar in all three
regions. This is important as care is often organised
from the care providers’ perspective which may not
always address the patients’ needs.

We acknowledge the limitation of retrospective
quantitative data collection, but since we were inter-
ested in the least biased information obtained during
interviews, we preferred the retrospective approach to
collect quantitative data. Preliminary results demon-
strate that the presence of comorbidities is not concord-
ant to other evidence-based studies.51–53 This suggests
that some comorbidities may be undetected. Still, this
supports the need of in-depth studies on chronic dis-
eases care such as this study.
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Although guidelines state that DMP are necessary
to address challenges of HF, the concrete content of
DMP is not well defined and may vary significantly
between individual centres. Therefore, results of this
study might not be directly applicable to other centres
using DMP. Also, we recognise the fact that the
selected regions might not be representative for all
regions of the participating countries, i.e. the
Netherlands, Belgium and Germany, and more differ-
ences between regions and countries are likely regard-
ing Europe as a whole. Still, our study will give
important insight into differences regarding many
aspects of HF care that are useful and applicable not
only to the investigated regions.

Finally, patient recruitment in the three regions dif-
fered considerably, which resulted in differences
between patient groups. In particular, patients were
recruited from primary care only in Belgium due to
logistic reasons, and mainly, tertiary care patients
were included in Aachen. The potential impact of this
difference cannot yet be determined but needs to be
considered in further analyses.

Conclusion

This study will provide an in-depth insight into pro-
cesses in chronic HF care, patients’ and care providers’
knowledge and preferences, the interaction and com-
munication between stakeholders and the needs for
improvements in HF care. It will also define bottle-
necks that may hinder good clinical practice, and also
aspects that support it. These results will help to under-
stand the needs for providing well-organised, excellent
HF care.
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Appendix 1

Interview framework patient

. How did it all begin?

. Cardiac diagnosis
. Cause of heart failure?
. Definition heart failure?
. How long do you know your diagnosis?

. Information about heart failure
. What kind of information did you receive?
. Oral or written information
. Who informed you?
. Does the patient feel he received enough

information?

. Diagnostics
. What kind of diagnostic?
. When/ Where
. Information (oral/written information)
. Own input?

. Interventions
. Which interventions?
. Waiting time
. Information (oral/written?)
. Enough information?

. Own input?

. Medication
. Which medication?
. How much medication?
. Posology?
. Compliance
. Information? (oral/written?)
. Enough information?
. How do you experience this medication

. Lifestyle changes
. Which lifestyle advice?
. By whom?
. Compliance
. Impact on your ADL?

. Care provider
. Who gave you your diagnosis?
. What kind of care providers are involved in your

heart failure care?
. How do you experience communication between

care providers
. Other non-cardiac care providers?

. Living with heart failure
. Changes in ADL
. Limitations
. Support from social network/care providers?

. Does the information you received confirms your
own experience?

. Care organisation
. How do you experience care?
. Room for improvement?
. Thing you miss?

Appendix 2

Interview care provider

. Definition of heart failure?

. Function in heart failure care?

. Number of heart failure patients you meet?

. Specific interest in heart failure?

. Which strategy used when confronted with a heart-
failure patient?
. Guidelines, evidence vs experience based

. Communication with other care providers
. Cardiologists, heart-failure nurses, general

practitioners,. . ..
. Feedback?
. Principal care provider?
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. Referral
. Do you refer?
. What is the function of a heart failure nurse?

. Patient contact
. Frequency of consultation
. Compliance?

. Diagnostics
. Which diagnostic test?
. Why

. Patient information?

. Interventions
. Which interventions
. Why
. Patient information?

. Prescription of medication
. Which medication
. Why
. Patient information
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