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“How wonderful it is that nobody need wait a single moment
before starting to improve the world”
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ABSTRACT

Heart failure is a condition which often means living with physical impairment.
Research indicates that self-rated health among patients with heart failure is lower than
in a healthy population. Self-care activities may improve the situation for patients with
heart failure and the overall aim of this thesis was to investigate if quality of life,
readmission and mortality rates were affected when using telemonitoring and
interactive technology to strengthen the self-care ability in patients with heart failure.

In study I 57 patients with heart failure were followed for 12 months after completing
an interactive patient education programme in self-care. Three validates questionnaires,
Quality of life index, Sense of coherence and European Heart Failure Self-care
Behaviour Scale, were used as outcome measures. The results showed that the degree
of Sense of coherence did not influence quality of life and self-care ability after the
patient education. A trend towards poorer self-care ability over time was observed. In
study II 31 patients with heart failure, all with an implantable cardioverter-defibrillator,
were observed during 2 months with emphasis on potentially dietary incompliance. A
significant increase in body weight (mean 550 g) and a decrease in thoracic impedance
(mean 1.4 Ohm) were noted after Midsummer Eve, indicating deterioration in heart
failure. A cluster of minor events suggests that, even after short episodes of dietary
incompliance, there might be an increased risk for adverse outcomes in patients with
heart failure. Study III was a randomised controlled trial that included six hospitals in
Sweden. The hypothesis was that telemonitoring in terms of daily transmission of body
weight to a heart failure clinic would reduce cardiac readmission from 40 to 25%.

A total of 344 patients recently hospitalised for heart failure were followed for 12
months or until reached endpoint. No significant differences were found for the primary
endpoint, cardiac re-admission (70/153 control group, 70/166 intervention group,
hazard ratio 0.90, 95% confidence interval 0.65-1.26, p = 0.54) nor for any of the
secondary endpoints. In study IV 20 patients from the intervention group in study III
were interviewed regarding their experiences of telemonitoring and the transmission of
body weight. The interviews were analysed with a phenomengraphic approach. Patients
experiences were mainly positive; they conceived themselves as safe and increased
their self-care activities. Five categories emerged and each was assigned a metaphor as

LLINT3 CLINT3

a description; “the routine-building patient”, “the worrying patient”, “the technically

CEINT3

relating patient”, “the security-building patient” and “the self-caring patient”.

In conclusion, telemonitoring of body weight did not decrease hospitalisation or death
in patients with heart failure but increased self-care activities and safety. Thus,
telemonitoring may be used as a complement to personal contacts between patients and
caregivers. The hypothesis that the patients internal resources, defined as the degree of
Sense of coherence, influenced the outcomes of an interactive patient education
intervention were not confirmed. Health care providers should take an active approach
concerning dietary advice in heart failure.

Key words: Body weight, Diet, Heart failure, Interactive, Patient education, Quality of
life, Sense of coherence, Self-care, Telemonitoring.
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1 Introduction

Caring for patients with heart failure (HF) in an outpatient setting not only means to
support and educate patients in performing self-care in order to improve or maintain
their situation but also for optimisation of the pharmacological treatment. In my clinical
work as a specially trained HF nurse I have met several patients with HF and
sometimes it has been difficult to succeed in this task. I have reflected over the
variations in how an individual deals with a potentially difficult situation when having
a severe condition such as HF and where the prerequisites for living a normal life may
change. This has made me interested in how to provide and organise the best care to

support self-care management for patients with HF.

In the HF team involving nurses, physicians and other professionals we have had many
discussions on how to improve and optimise care. The special focus for me as a nurse
in the HF team is the education of patients in self-care. A particular goal in my work
and in my research has been to employ the patients own resources in strengthening the
self-care ability and by that improve the outcomes. My interest in using interactive
technology in which patients can take an active part and the opportunity to develop new

methods for follow-up has also been an inspiration in this thesis.

2 Background

2.1 Living with HF

Living with HF means often to live with physical impairments such as breathlessness,
fatigue and pain'~. Patients have described that this limitations causes significant
changes in their daily life’. For many patients, it is not possible to do the things they did
before and they might lose contact with social networks and even their role in society.
Patients with HF can also feel uncertain concerning how much they can do on a
particular day in that their strength and energy to perform activities vary from day to
day'. To be hindered by their symptoms has been described by patients as being
trapped in the illness**. Because HF is a chronic condition, the future of the patients

often means living with these physical limitations and having to find strategies to make



that possible®. For some patients this is difficult and thus depression is more common in
patients with HF than in healthy individuals, especially in patients with severe HF (e g.,
NYHA-class I1I-IV)*®. Sleeping disorders in patients with HF have a negative effect on
quality of life (QoL) and may cause daytime sleepiness'™'". Patients with HF also
reported lower self-rated health than healthy controls as well as to other chronically ill

1213 A correlation between NYHA-

patient groups, especially in physical functioning
class and self-rated health was reported in which the higher the limitation on physical
ability the lower the self-rated health'®. Interestingly, a qualitative study reported a
serious impact on QoL, i e., physical symptoms but despite this most patients reported
good overall QoL'>. This finding is in line with those of Ekman et al.,* where elderly
patients with HF, despite severe symptoms, did not feel hampered by their physical
condition. Middle-aged patients, on the other hand, seem to be more negatively affected

by physical impairment”.

There are similarities as well as differences between genders in how they conceive their
situation living with HF'®'”. Both men and women felt a lack of energy. Reduced
physical capacity made women feel insecure and not to be able to support persons in
their surroundings. For men, limited physical capacity led to a feeling of resignation
with respect to not be able to influence their own situation. HF is also a condition that
affects not only the patients but also the family. Spouses are often involved in the care
by just being available and to ease suffering. In addition, they provide help with

medication and support to adhere to the overall treatment'.

2.2 Definition of HF

HF is not a disease in itself but a syndrome with an underlying cause. It has been

defined as follows:

A syndrome in which the patient should have the following features:
symptoms of HF, typically shortness of breath at rest or during exertion,
and/or fatigue; signs of fluid retention such as pulmonary congestion or
ankle swelling, and objective evidence of an abnormality of the structure

or function of the heart at rest (Dickstein et al. p 935, 2008)'®.



The origin of HF in the majority of patients is ischemic heart disease which includes
previous myocardial infarction or angina pectoris'®. Other major causes of HF are
hypertension, valve disease, high alcohol intake and arrhythmias. These are defined as
non-ischemic. For some patients the aetiology of their HF remains unknown®. The
prevalence of HF is from 1-2 % in developed countries with higher numbers with
increasing age reaching about 10% in patients over 70 years of age'’. Hospitalisations

are common and the major part of the costs for HF is related to hospital care®'*.

The severity of HF has been described by the New York Heart Association (NYHA)®
who have classified HF into four levels based on physical functioning: the higher the
NYHA-class the greater the severity of HF symptoms. NYHA I means that the patients
have no limitations in physical functioning while patients in NYHA 1II feel some
limitations with respect to normal physical activity. Further, patients in NYHA III are
comfortable at rest but even activities less than normal (e g., walking up stairs), causes
tiredness, breathlessness or palpitations. Finally patients in NYHA IV have symptoms
of HF even when they are at rest. Although the NYHA-classification is a subjective
measure most commonly made by the caregiver, it has been proven useful both in

clinical practise and in research®.

2.3 HF treatment

HF treatment in the current European Society of Cardiology (ESC) guidelines® is
divided into three parts: pharmacological therapy, non-pharmacological management
and devices and surgery. In this thesis telemonitoring (TM) has been added as a forth
part of the treatment of patients with HF.

2.3.1 Pharmacological therapy
Pharmacological therapy is based on the patients NYHA-class. Drugs are added with

increased severity of HF (see Table 1)*. Recently, flexible diuretic doses, ruled by the

patients and based on actual HF symptoms, have become more frequent.



Table 1. New York Heart Association Classification (NYHA), symptoms of HF

and drugs used in HF treatment as recommended in ESC guidelines™.

| NYHA-class ‘ Symptoms | HF drugs
| NYHA I | No physical limitation | ACE-inhibitor or ARB
NYHA I Comfortable at rest. ACE-inhibitor or ARB
Bounds at normal Beta-blocker
physical activity such as | Diuretics (if needed)
breathlessness, fatigue
or palpitations.
NYHA III Comfortable at rest. ACE-inhibitor or ARB
Less than ordinary Beta-blocker
physical activity results | Diuretics (if needed)
in breathlessness, Aldosteron-antagonist
fatigue or palpitations. Digoxin
NYHA IV Symptoms at rest are ACE-inhibitor or ARB
often present. All Beta-blocker
physical activity results | Diuretics (if needed)
in breathlessness, Aldosteron-antagonist
fatigue or palpitations. Digoxin
Inotropic drugs

The introduction of angiotensin-converting enzyme (ACE) inhibitors in the late 1980:s
opened up for outpatient HF clinics where optimisation of pharmacological treatment
could be performed by specially trained nurses. The first HF clinic in Europe started in
Link6ping, Sweden in 1990%*. In some European countries (e g., Sweden and the
Netherlands) such clinics have been frequently established and a survey showed that
HF clinics with specially trained nurses existed in 59 of the 86 hospitals in Sweden®.
At these clinics, patients received adequate doses of ACE-inhibitors or the equivalent
angiotensin receptor blocker (ARB) within 2-3 outpatient visits together with checks of
blood pressure and blood samples. The introduction of beta-blockers in the early 1990:s
fitted well with the concept of outpatient HF clinics. However, the important factor is
not the location or structure of the treatment but the treatment itself and that guidelines
are followed”’. One example is that HF clinics were not feasible for elderly patients

who might benefit more from other types of follow-up (e g., home visits)®.



2.3.2 Non pharmacological management

In the guidelines for HF treatment there are recommendations based on expert
consensus and research®. The most important factor in self-care management of HF is
to adhere to the pharmacological treatment. It might be helpful for patients to know the
effects/side effects of HF drugs, especially since modern HF treatment includes flexible
intake of diuretics. It is also well known that when introducing beta-blockers to a
patient with HF it is frequent that patients may experience increased symptoms,
including fatigue and oedema sometime before a positive effect is achieved'®. Another
aspect is symptom recognition in order to detect possible deterioration in HF. Weight
monitoring can be seen as the most important factor in symptom recognition in that
weight gain can be associated with a worsened heart condition, which is most likely
due to fluid retention®*®, It is also possible for patients to get an objective
measurement of their body weight (BW) on a scale and patients are recommended to
contact their health care team or take action on their own if they experience a weight

gain of >2 kg in 3 days™.

Lifestyle changes including dietary advices should be given to all HF patients. This
includes sodium and fluid restriction in patients with symptomatic HF, reduced alcohol
intake to 10-20 g/day (e g., 1-2 glasses of wine) or in case of alcohol-induced
cardiomyopathy total abstinence, smoking cessation, immunisation for influenza as
well as pneumococcal vaccine and exercise training recommendation®**>°. The
sodium intake in the general Swedish population is estimated to be more than double
the recommended level of 5-6 g of table salt a day (2 g of sodium is comparable to 5 g
of table salt)’'. There are reasons to believe that the recommendation by the ESC
patient care committee to avoid extra salt with food is of importance especially since
pre prepared food already contains high sodium levels®. Interestingly, the American
College of Cardiology/ American Heart Association (ACC/AHA)? guidelines gives a
consumption limit of no more than 2 g of sodium/day (=5 g of table salt) for patients
with symptomatic HF whereas the ESC* guidelines do not find evidence for such a
recommendation though patients are recommended to avoid an excessive intake of salt.
Fluid restriction in symptomatic HF is based on expert consensus. The only study
addressing this issue is a small single centre study that provided no support for fluid
restriction’’. Another study that focused on patients with stable HF also did not find

evidence of a fluid restriction of 1500 ml/day for all patients with HF*. As a



consequence the recommendation for fluid restriction is now based more on the
individual patient’s BW and only in patients with severe and symptomatic HF*°.
Another issue that may be difficult to deal with concerns the small positive effects
reported in low to moderate alcohol consumption in patients with left ventricular
dysfunction and ischemic origin of their HF in contrast to those patients with alcohol
induced cardiomyopathy who also may have left ventricular dysfunction but should

34-36

avoid alcohol intake™ . In other areas of self-care a more individual approach is

recommended for traveling, sexual activity, sleep disorders and unintentional weight

20,30
loss™".

Non-pharmacological management mainly includes self-care activities in order to
maintain or improve health according to patient’s condition, as well as to avoid actions
that can negatively influence the patient’s situation®’. The HF clinics where patients
were seen for titration of medication after being diagnosed with HF provide the
opportunity for both patients and nurses to discuss important topics in the treatment of
HF. For patients it might be of interest to ask questions related to their own specific
situation and for nurses to inform and educate patients about self-care (e g., taking

medication, diet recommendations and exercise).

Apart from written and oral information to educate patients about self-care
management a computer with an interactive education programme has been used for
the same purpose™. As a complement to routine care, patients could, by themselves or
together with a relative or partner, learn more about HF, especially topics of particular
interest to the individual. Because the education programme is interactive the patients
can choose particular parts of it by simply placing a finger on the touch screen and
focusing on what they want to know more about. This programme, which has been
evaluated using a self-administered questionnaire, was found to be effective in
increasing knowledge of self-care management in HF, but not to compliance of self-
care activities™. It was believed to be essential to use a touch screen though not all
patients had used a computer before. Since 2007, the ESC has its own web-page where
patients can educate themselves in HF online*’. Keeping the programme online makes
it is easier to update the information frequently and patients can use the information at

home.



Various disease management programmes, including HF clinics, home care
programmes and telephone follow-up programmes has been evaluated, some with
favorable effects on hospitalisations*"** and even on mortality*’. Recently, more
intense follow-ups that include visits to cardiologists, HF nurses, telephone contacts
and home visits were the focus in a large randomised controlled trial (RCT) in which
patients were randomised to three groups44. However, there were no differences in the
combined endpoint (death or hospitalisation due to HF) for the intensive support group
who received four visits to a cardiologist, 18 contacts with a HF nurse, two home visits
and two multiprofessional advice sessions, compared to the basic support group who
had four visits to a cardiologist and nine contacts with a HF nurse and the control
group. The study design could be criticised in the sense that the control group received
regular follow-up with four scheduled visits to a cardiologist during the study period of
18 months which may have made it difficult to show any positive effects in the two

intervention groups.

To summarise, the focus in non-pharmacological management research has been on the
design of the programmes and the outcomes. So far little interest has been paid to the
patient’s own ability and internal resources in relation to patient education and self-care

ability.

2.3.3 Devices and surgery

The third part of HF treatment, devices and surgery, has witnessed a rather rapid
development. Cardiac resynchronisation therapy (CRT) together with an implantable
cardioverter-defibrillator (ICD) and, pharmacological treatment, has provided positive
effects on physical functioning, QoL and mortality in an increasing number of patients
with HF*#°_ It has also been shown to be cost effective in reducing HF
hospitalisations*’. Left ventricular assist device (LVAD), a mechanic pump assisting
the heart, which has been used previously as a bridge to heart transplant, will be applied
more frequently in destination therapy for patients with end-stage HF***’. Heart
transplants are often successful for severely ill patients with no other treatment options
and with no other serious co-morbidities. However, the limited availability of organs
makes the number of transplants fewer than the actual needs. Various types of valve

surgery can positively influence the patients’ situation and, in some cases, are even



curative *°. Recently, ultrafiltration which can be characterised as dialyses for HF
patients is the object of ongoing studies™. The technical development has given
opportunities to new methods for both sending and receiving information. This remote
monitoring may involve information from patients’ devices in order to check

functionality but also to monitor changes in health status *.

2.3.4 Telemonitoring

The concept of TM has been widespread and defined as the transmission of data from
the patient to the caregiver’'. In reality, this is often from the patient’s home to a
hospital, an outpatient clinic, a general practitioner or, in the larger multicentre studies,

a study centre.

Early feasibility studies have tested the possibility of sending data e g., blood pressure,
BW, and electrocardiogram (ECG)**>*. During the past decade a number of TM-
studies have been performed and a meta-analysis has concluded TM as effective in
reducing HF readmission as well as all-cause mortality rates’'. However, it has been
argued that larger multicentre trials tend to show neutral results and the studies showing

results in favour of TM are small®

. The differences in design and the measures used
make it difficult to compare studies and there is a lack of trials addressing guideline
recommendations, in example, BW. Further, a frequent problem in TM studies has
been low compliance rates particularly in the long run and also when more than one
activity (e g., BW in addition to blood pressure) is required from the patients”>~°. Only
one study has focused on patients’ perceptions and experiences of TM describing

predominantly positive experiences’’. More knowledge in this particular topic would be

of interest and further research is required.

2.4 Self-care

Different self-care activities (e g., eating, drinking and breathing) are required for a
human being to maintain life and stay healthy. Self-care is of particular interest in
nursing, especially when individuals are not in good enough condition to perform self-

care on their own. A professional replacement of self-care when an individual needs



help can be categorised as nursing™. The concept of self-care has been defined as

follows:

“Self-care is the practice of activities that individuals initiate and perform on their own

behalf in maintaining life, health and well-being” (Orem, p 43, 2001)*°

2.4.1 Orem’s theory of self-care

In Orem’s theory of self-care™ self-care is performed as a means of satisfying the
individuals’ self-care requisites. These can be divided into three types: universal, such
as breathing, drinking and eating; developmental, which is associated with an
individual’s life cycle (e g., giving birth or getting divorced); and health-deviation,
which includes various aspects of health, related to a particular disease or to side effects

of the treatment.

Normally the universal and developmental self-care requisites are performed by the
individuals without help from others with the exception of perhaps families and
partners. However, when it comes to health-deviation self-care requisites there is a risk
that a person’s own ability to perform self-care is not sufficient. The reason for that
might be a lack of knowledge on how to handle self-care activities in relation to a
disease or the treatment of it. Another reason might be that, because of the condition,
the individual is physically unable to perform self-care. When a self-care limitation
occurs in that way it is necessary to bridge the gap between the individual’s resources
and the required needs. Thus, in such a circumstance professional care is authorised™.
Depending on the severity of the individual’s condition it may also be necessary for
professional help to perform universal self-care requisites such as eating, drinking and

breathing.

In the concept of self-care, as defined by Orem, there is an ambition within the
individual to regain independence from the professional care and to perform self-care
on their own. One might question whether that is the case for all individuals in all types
of situations. Orem’s theory of self-care is generic and not focused on a specific disease

or condition of illness.



2.4.2 Riegel’s and Vaughan Dickson’s situation-specific theory of self-care in HF

Based on Orem’s original and general self-care theory a situation-specific theory has
been developed focusing on the condition of HF and its treatment®. One might refer to
the theory as having one passive perspective where patients adhere to the treatment and
observe potential changes in their condition in order to maintain physiologic stability.
Thus, the first part (i.e., self-care maintenance) includes adherence to treatment and
symptom recognition. This part is followed by a more active perspective in which
patients have to deal with decision making regarding the meaning of the observed
symptoms and how to act. The second part, self-care management, can be seen as a
longitudinal continuation of the individual’s self-care involving evaluation of

symptoms, treatment implementation and treatment evaluation (Figure 1).

Self-care maintenance Self-care management
Adherence to | Symptom Evaluation of | Treatment Treatment
treatment recognition symptoms implementation | evaluation

v

Self-care confidence

Figure 1. Representation of a situation-specific theory of self-care in heart failure. (Riegel & Vaughan

Dickson 2008).

One example of self-care maintenance could be if the patients note that their legs
become more swollen and contact their health care team and leave it up to the team to
make the decisions. In contrast, self-care management involves taking an extra dose of
diuretics as well as evaluating the effect of the treatment. The situation-specific theory
by Riegel and Vaughan Dickson® reasons that if patients succeed in both self-care
maintenance and self-care management, self-care confidence in turn grows within the

patients and influences self-care in a positive and important way.
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2.4.3 Self-care interventions

It has been shown that knowledge in self-care does not automatically lead to
improvement in self-care activities and that personal values may affect the level of
performed self-care’®. Further, having extensive experience with HF (defined as
having HF for > 2 months) and being able to recognise symptoms quickly, led to earlier
treatment and better self-care management™. This is in line with Orem’s conception of
the individual’s ambition to regain independence from the caregiver. Thus, the more
experienced the individual becomes, the more decisions in self-care management the

individual is likely to take.

Because non-compliance to self-care activities is associated with worsened outcomes in
HF in terms of morbidity and mortality, self-care, is unquestionably an important task

61,62

in HF treatment” ", The two most common reasons for unplanned hospitalisation are

non-adherence to prescribed medication or diet and not seeking care in time®.
Overall compliance to medication is estimated to be about 70% in patients with HF
which means that 30% do not receive optimised pharmacological treatment®.

A delay of between 1-2 weeks from the debut of HF symptoms such as dyspnoea and
oedema before seeking care, indicates that patients do not recognise symptoms or
believed that they were not serious and rely on a “wait and see” strategy in the hope

that the symptoms will disappear®*”.

Patient education is often given with the ambition to increase the knowledge of self-
care in HF and thus improve self-care maintenance and self-care management®®. The
overall goal is to improve patient outcome. It has been suggested that patients and
caregivers may have conflicting experiences on how patient education is performed and
that, from a patient’s perspective, the education should be tailored to the individual
needs and that a dialogue between nurses and patients is essential for a successful
outcome’”"". A recent study suggests that other strategies might be used as a
complement: for example, better coordination of care, partnership approaches and the
use of technology (i.e., TM)". 1t has also been asserted that attention must be paid to
those patients with cognitive dysfunction who might have difficulties to perform self-

care®® Thus, other alternatives must be kept in mind for these patients.
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2.4.4 Sense of coherence (SOC) and coping

Internal resources have been the focus of attention in patients with HF. In particular, a
high degree of SOC was found to have a more positive influence in the self-care
management in patients with HF”>. The concept of SOC, developed by Antonovsky,
can be defined as a person’s overall capacity to respond and handle stressful situations.
SOC refers to the ability to understand a situation and use internal resources to find a
meaning in life’*. The three components that constitute SOC are; Comprehensibility,
which reflects the extent to which a person perceives stimuli in a structured way and to
expect future stimuli to be predictable and explicit. Manageability, which reflects the
extent to which a person perceives that he or she has the resources to meet the demands
posed by the stimuli, and Meaningfulness, which reflects the extent to which a person,
due to problems and demands, is able to commitment and engagement and to see the

situation more as a challenge rather than as a burden”.

Being a chronic condition, HF affects several aspects of a person’s everyday life.
Physical limitations as well as the psychological distress require that patients use
coping strategies in order to improve well-being”>. Coping refers to how an individual
deals with situations that can be seen as a threat’®. The coping strategies can be defined

as the techniques selected by the patients to deal with HF and its consequences.

The concept of SOC fits well as a model in nursing, as one important component is the
individual’s ability to perform self-care. This is of particular interest when patients with
HF attempt to develop their self-care from self-care maintenance to self-care

management, as shown in the situation-specific theory in HF.

SOC is assumed to be a relatively stable trait after young adulthood, which also has
been confirmed in several studies’’. However, it is suggested that SOC has a
component that depends on a person’s general condition, which may change over
time’®. In HF patients a positive association between SOC and QoL has been shown™.
Patients’ degree of SOC has been found to correlate with adherence to pharmacological
treatment as well as to adaptation to a condition of illness***'. Therefore, further

interest should be paid to SOC as a potential mediating factor in self-care in HF.
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3 Rationale

Successfully performed self-care may improve clinical outcomes in patients with HF.
However, self-care activities are performed from 20-70% only. In particular, a self-care
activity such as BW may be further investigated in that it has been shown to correlate
well with deterioration in HF as well as with upcoming hospitalisation. To improve the
current situation with poor QoL, high readmission and mortality rates in HF there is a
need to develop methods to increase self-care activities in patients with HF. Research
should address the question of whether the patient’s own internal resources (such as

SOC), could be a mediating factor and might influence the ability to perform self-care.

Yet, another possible strategy to increase self-care activities in order to improve the
outcomes might be the use of interactive technology (i. e., TM). The rapid development
of TM and interactive technology may be particularly applicable in patients with HF.
The concept of TM has been frequently studied but has not specifically addressed the
guideline recommendation that patients should contact their HF clinic in case of
unexpected weight gain of >2 kg in 3 days or take action on their own (e g., increase
their diuretic dose). One obvious limitation in previous TM studies has been the rather
low compliance rates of the required measures. It is therefore important to explore the
patients’ experiences of TM in order to understand what it means to them and how they
conceive the TM and the transmission of BW. Such an approach may provide
important information on how to plan and perform care for patients with HF using

interactive technology.
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4 Aims of the thesis

The overall aim of the thesis was to investigate whether QoL, readmission and
mortality rates were affected when using TM and interactive technology to strengthen

the self-care ability in patients with HF.

The specific aims were:

I. To explore whether a person’s degree of SOC was related to QoL and self-

care ability after a patient education programme in HF.

IL To describe the effect of dietary changes on measures of fluid retention in

patients with HF.

111 To test the hypothesis that daily electronic transmission of BW from the
patients home to a HF clinic could improve clinical outcome in patients

with HF.
IV.  To describe the variations of conceptions among a group of patients with

HF and to understand what they experienced differently about the

transmission of BW.
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5 Material and methods

In this thesis a mixed method research was conducted using both quantitative and

qualitative data. Study I and II are quantitative but in study III and IV, TM and the

transmission of BW were studied from both perspectives.

5.1 Participants and design

An overview of the four studies in this thesis is presented in Table 2.

Table 2. Design, gender and age of participants, data collection, follow-ups and analyses are presented.

| Study | Design | Participants | Data collection | Data analyses
Study 1 Before-after Total 57 | Questionnaires: Chi square test
Male 40 | SOC, QLIand Students t-test
Female 17 | EHFScBS. Pearson’s
Age/yrs 65 | 3-and 12-month | correlation
follow-up coefficients
Study 11 Observational | Total 31 | Daily weighing Linear regression
Male 25 | and intrathoracic | Pearson’s
Female 6 | impedance correlation
Age/yrs 64 | 30 days coefficients
Study IIT RCT Total 344 | Daily weighing Chi-square test
Male 239 | and automatic Students t-test
Female 80 | transmissiontoa | KM survival
Age/yrs 73 | HF clinic for curves, Cox
12 months regression models
Study IV Descriptive Total 20 | Semi-structured Phenomenography
Male 15 | interviews
Female 5
Agelyrs 74
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5.2 Subjects

Study I

In this study 57 patients with moderate to severe HF, defined as NYHA-class II-IV,
were recruited consecutively from an outpatient HF clinic in a general hospital in
Stockholm, Sweden. The 57 patients were followed for 12 months. The patients had to
be pharmacologically treated and good command of the Swedish to complete self-
administered questionnaires. Patients were excluded if they were <30 years of age,
diagnosed with dementia and forthcoming interventions that could change the condition
of HF positively (e g., planned electrocardioversion, heart surgery or ablation) and
therefore diminish the need for education in self-care. A total of 229 patients were
referred to the HF clinic during a period of 21 months; of these, 132 met the inclusion
criteria. At their first visit to the HF clinic, a HF nurse asked the patients to participate
in the study: 83 patients accepted participation and of these 57 fulfilled the 12-month
study period.

Study II

Thirty-one patients with HF were recruited from an ongoing longitudinal study
observing the relationship between two methods in monitoring HF: daily BW and
intrathoracic impedance. All patients, 25 men and six women had a history of HF and

had a primary preventive ICD.

Study I

A total of 344 patients recently hospitalised (within a period of 2 months) for HF with
NYHA-class III-IV at randomisation were included in the study (Figure 2). Further, the
patients had to be able to use the scale in a safe way and had to have their own
telephone. Other inclusion criteria were treatment with diuretics and at least one other
HF drug (e g., ACE-inhibitor, ARB, beta-blockers, digoxin or aldosteron-antagonist),

ability to communicate in Swedish and having an impaired left ventricular ejection
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fraction (LVEF) defined as <50%. Patients were excluded if they had diagnosed
dementia or had difficulties using the scales or understanding instructions. Persons
living in nursing homes or similar institutions were also excluded because of the risk of
uncertainty regarding who was responsible for the patients’ clinical care. Finally,
patients with unstable angina pectoris or myocardial infarction within 2 months of
enrollment, patients suffering from advanced kidney disease (dialyses or pre-dialyses)
and other serious conditions with a life expectancy of less than 12 months were also

excluded from participation in the study.

Study IV

Of the 179 patients randomised to the intervention group in study III, a sample of 20
were strategically selected for gender, civil status, age, educational background, study
centre and being hospitalized vs. not hospitalised during study III (Figure 2). The

reason for using a strategic sample was to obtain variation among the participants.

5.3 Methods

Study I

All patients underwent an educational programme that included oral and written
information about HF at the first visit to the HF clinic given by a HF nurse. At the next
visit, normally within 1-2 weeks, the patients were introduced to an interactive
computer-based education programme in HF with emphasis on self-care issues: for
example, adherence to treatment (including what is HF and pharmacological
treatment), symptom recognition, exercise recommendation, smoke cessation and diet
(moderation of salt, fluid and alcohol intake). The programme is easily managed with a

touch-screen so that patients can work by themselves or together with a relative.

Three validated self-rated questionnaires were used as outcomes measures at baseline

and at 3- and 12-month follow-ups. The 13-item SOC-scale ranged from 13-91, with
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high scores indicates a high degree of SOC. The SOC-scale has been translated and

used in 33 languages with satisfactory cross cultural applicability and validity’.

The 34-item generic version of the Quality of Life Index (QLI) containing a total scale
and four subscales: Health and functioning, Socio-economic, Psychological and
spiritual and Family. The QLI has been found to be a valid and reliable questionnaire™.
All subscales range 0-30 where higher scores indicate better QoL. The answers from
patients of how satisfied they are vary from 1 (very unsatisfied) to 6 (very satisfied) for
each item. Next, the responses are weighted, within the same item, regarding level of
importance from 1 (not at all important) to 6 (very important) in order to find an

individual perspective®.

The European Heart Failure Self-care Behavior Scale (EHFScBS) is a validated
instrument containing 12 items, ranging from 12-60 for the total scale’’. The EHFScBS
consists of items related to the patients’ knowledge in issues regarding self-care and to
self-care activities performed by the individual. Patients can score from 1 (I agree) to 5
(I disagree), with low scores reflecting high self-care ability>”. It has been widely used

in Europe and some Asian countries and translated into 14 languages™.

The patients’ answered the QLI questionnaire at baseline and again at the 3- and 12-
month follow-up. The SOC scale was administered at baseline and at the 12-month
follow-up and the EHFScBS at the 3- and 12-month follow-up. Questionnaires filled in
at baseline were given to the patients at the first visit and brought back to the HF clinic
at the next visit; the questionnaires for the 3-months follow-up were sent to patients and
returned by regular mail. Finally, questionnaires were sent to the patients who brought

them back at thel2-month follow-up visit (Table 3).

Table 3. Overview of questionnaires and follow-ups for study I.

Baseline H 3 months H 12 months
QLI QLI QLI
soc || - SOC

_____ EHFScBS EHFScBS
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Study II

The 31 patients received routine education for sodium restriction and limited fluid
intake on an individual basis. The education took place before patients were included in
a longitudinal study from which the actual sample of 31 patients was recruited. Daily
BW was measured from digital electronic scales (the same type of scales was also used
in study III) installed in the patients home and measures of thoracic impedance was
made by storing the average daily value in the device memory of the patients ICD.
Midsummer Eve was chosen because this is an important Swedish Holiday that often
includes food and beverages not likely in accordance with diet recommendations in
HF?. Median values from the 1-18 June for BW and intrathoracic impedance were
used as baseline values. Data were collected for a period of 2 months (June and July
2009). All data were blinded to the physicians and nurses who were involved in the
clinical management of the patients. However, patients were instructed to contact their
health care team in case of a weight gain of >2 kg within 3 days according to current
ESC guidelines™. BW was registered by one investigator not involved in the patients’
care. If patients transmitted BW less than 5 times a week they were contacted by phone,

to ensure compliance.

Study I11

Patients were randomised to either an intervention (IG) or a control group (CG) during
their stay in hospital or at the follow-up visits. The randomisation had to take place
within 8 weeks after discharge from hospital. In accordance with HF guidelines™ all
patients were recommended to weigh themselves on a daily basis, preferably in the
mornings after emptying their bladder but before having breakfast. Patients in the CG
were informed to call a special telephone number where they could leave a message to
the study nurses. Patients in the IG were given electronic scales (Zenicor medical
systems AB) in which they could place anywhere in their homes. After weighing, a
wireless signal was sent to a modem plugged in the patients’ telephone and the weight
was then automatically transmitted to the HF clinic. The system gave an alarm if there
were a weight gain of >2 kg from the targeted weight or if there were an upward trend
of >2 kg in 3 days. The weight on the computer screen (IG) and the telephone messages
(CG) were checked on Mondays, Wednesdays and Fridays. Because of the opening
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hours at the HF clinic, a special schedule was followed during holidays, though
information from the patients was always checked within 4 days. If information on
weight gain was received by the study nurses, patients were contacted by telephone and
asked questions from a special protocol. If one or more of the following symptoms
occurred, patients were prescribed an additional dose of diuretics (e g., furosemide 40
mg) for two consecutive days: increased tiredness, swollen legs, increased
breathlessness or difficulties lying flat in bed. If the patients did not have any
symptoms no actions were taken from the study nurses at this time. Patients in the CG
were instructed to call back in case of continuous weight gain and patients in the IG
were again checked on schedule within 2-3 days. Patients without improvement after
increased doses of diuretics were offered an extra visit to the HF clinic. To ensure that
no technical problems had occurred (telephone) contact was taken after 4 days, if no
weights were received from patients in the IG. All patients were excluded from further
follow-up in the study after reaching the primary endpoint, i.e. cardiac re-
hospitalisation. Both groups had follow-up visits after 6-8 weeks and after 12 months

(Figure 2).

The primary endpoint in study III was cardiac re-hospitalisation and secondary
endpoints were all-cause hospitalisation, death from any cause or the composite
endpoint of cardiac re-hospitalisation and death from any cause. Because the study was
a randomised controlled trial, the study was registered at the Karolinska Clinical Trials

Registry (CTR) (no: CT200110072).

Study IV

After completing study III patients in the IG were contacted by phone and sent written
information about the study. If they agreed to participate patients were interviewed
either in their homes or at the hospital. The interviews were done by investigators who
had not been involved in the clinical care of the specific patient. Thus, the potential risk
for bias, in case of an existing nurse-patient relation between the interviewer and the
informant, could be avoided. Two pilot interviews were made to test the semi-
structured interview guide. These pilot interviews were both included in the analyses.
Open questions were used and all interviews started with the question: “You have

participated in a study where you have weighed yourself and your BW has been
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transmitted to a HF clinic. What did the transmission of BW mean to you”? This
question was, followed by the questions: “How did the transmission of BW become
obvious to you in your self-care”’? Finally, the patients were asked: “Can you state any
positive or negative aspects of the transmission of BW”? Probing questions such as:
“Could you tell more about that”? and “How, In what way ”? were used to obtain
additional information. The interviewer summarised the interview at the end of the

interview session. The conversations were recorded and transcribed verbatim.

Figure 2. Flowchart for study III and IV.

Hospitalis.ation for HF <« Study ITI
Randomised n=344

— .

Intervention group n= 179

Optimised pharmacological
treatment

Electronic scales and daily
transmission of body
weight to the HF clinic
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Optimised pharmacological
treatment

Telephone contact by
patients to the HF clinic in
case of weight gain

!

!

Excluded n=13
Lost to follow-up n=2
Withdrew consent n=9

Excluded n=12
Lost to follow-up n=1
Withdrew consent n=2

!

l

Follow-up after 6-8 weeks
and after 12 months
Analysed n=166

Follow-up after 6-8 weeks
and after 12 months
Analysed n=153

|

Strategically selected
patients n=20

Interviewed after
completing study protocol
(study IIT) using semi-
structured question guide

Study IV
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6 Analyses

6.1 Statistical analysis

PASW statistics version 18 (IBM Corporation 2010, IBM Corporation, Route 100
Somer, NY 10589) was used to perform the statistical analyses for study I, III and IV
and R v 2.9.2 (R Foundation for Statistical Computing, Vienna, Austria) was also used
in study IIL.. Statistica (Tulsa, OK, USA) was used for in study II. A p-value of <0.05
(two-sided), was considered as significant for all analyses.

To present data for categorical variables e g., gender, civil status, Fisher’s exact test and
Chi-square test were used. Continuous variables (e g., age and laboratory results) are
given as mean values and standard deviation (SD) and differences were analysed using
Student’ s paired t-test or t-test for independent groups. Pearson’s correlation

coefficient was used to examine relations between variables.

In study I both non-parametric and parametric statistical methods were used in the
analyses. Although data were approximately normally distributed and the results did
not differ, it was decided to present the results from the parametric methods. A linear
regression analysis was used in study II to analyse daily measures of BW and thoracic
impedance. In Study III Cox regression models were used to analyse primary and

secondary endpoints.

6.2 Qualitative analysis

In study IV a qualitative design with a phenomenographic approach was used to
analyse the interviews. The focus was on how the phenomenon was conceived and the
variations in the conceptions among the participants™**. The text was then analysed in
seven steps according to Larsson and Holmstrom™. The whole text was read several
times individually by the researchers and marks were made at answers that
corresponded to the aim of the study. The marks were then discussed and identification
on how the phenomenon was described in a dominant way was made, i.e., what was the

main focus on the phenomenon (the transmission of BW). The descriptions, similarities

22



and differences, were put into categories and then non-dominant, i. €., other ways of
understanding the phenomenon were identified* . The descriptive categories were
structured in order to create a structure in the outcome space. The marked descriptions
from patients were compared with the original text until a final classification was

agreed upon®. Finally, a metaphor was assigned to each category as a description®*®’.

7 Ethical considerations

Research should always be connected with ethical considerations and conducting
studies in patients with a severe condition faces several ethical challenges. A researcher
is responsible to practice and develop evidence-based care for the patients. On the other
hand, patients might be in a weak position and perhaps dependent on the researcher
who asks them to participate in a study. This was the actual case in this thesis in that the
researchers in study I, II and III also provided the clinical care for the patients. This was
avoided in study IV where the interviews were made by a researcher not involved in the
clinical care of the informant and the interviews took place after the intervention in

study II1.

Is was emphasised in the written information that was given to the patients that their
participation in the studies was voluntary and that it was possible for them to withdraw
their consent at any time, without giving any explanation, and that this would not
influence their future care. Still, it is probably difficult for patients to say no and the
researcher must be very sensitive when dealing with such matters. After giving
information the researcher should preferably leave the patient alone to think and
perhaps discuss with relatives before addressing the question of participation. However,
if the researcher makes a decision not to ask a patient who seems to be too vulnerable
to participate in the actual study, this could bias the result and thus reduce their

generalisability.

In study II data were collected from patients with HF by a researcher not involved in
the clinical care of the patients. These data were not used in the clinical care of the
patients. However, patients were told to contact the HF clinic in case of weight gain or

other HF symptoms.
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In this thesis patients were given both verbal and written information about the studies.
In study [ and IV oral consent was obtained and in study II and III written consent was
signed by the patients. For all studies confidentiality was guaranteed for all patients

regarding the information that was collected and that no individuals could be identified.
Ethical approval for study I was obtained from the research committee south,

Karolinska Institutet and for study II-IV from the Regional Ethics committee in

Stockholm.
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8 Results

8.1 Study I

Of the 83 patients who accepted participation at baseline, 57 fulfilled the study period
of 12 months. Descriptive data and baseline characteristics did not differ between those

that completed the study and those that dropped out (Table 4).

Table 4. Descriptive data for study I. Number, percentages and p-values are presented.

Mean and standard deviation for age are also given.

Study group n=57 Drop-outs n=26  P-values

n (%) n (%)
Gender
Male 40 (70) 21 (81) 0.42'
Female 17 (30) 5019
HF
Previous 9 (16) 5(19) 0.76'
HF
New onset 48 (84) 21 (81)
HF
NYHA-
class
NYHAIl 42 (74) 15 (58) 0.43%
NYHAIIl  15(26) 11 (42)
NYHAIV ~ 0(0) 0 (0)
Age (yrs) Mean (SD) Mean (SD)
Male 64.1 (10.0) 61.0 (12.8)
Female 67.6 (12.0) 73.2 (12.5)
Total 65.1 (10.6) 63.4 (13.4) 0.73°

'Fishers exact test, “Chi-square test, >Students t-test for independent groups.
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The mean value of the SOC score did not change significantly over the 12-months
study period (67.9, 68.0 respectively, p=0.94). The QLI score were stable over time,
except for a significantly higher score in the Socio-economic subscale at the 3-month

follow-up compared with both baseline and the 12-month follow-up.

Self-care as measured by the EHFScBS showed a tendency (p = 0.06) to a decrease in
the total scale from the 3- to the 12-month follow-up. Of the individual items in the
scale the patients rated decreased self-care ability for, rest, fatigue and low salt diet (p =
0.01-0.05). Compliance to medication, however, significantly improved over time (p =

0.04).

The patients’ physical ability (NYHA-class) remained stable and did not change over
time. The positive significant correlations (r = 0.36-0.46, p = 0.001-0.006) between a
patients degree of SOC and the total QOL scale at baseline, as well as after 3 and 12
months, suggests that the higher the SOC the higher the perceived QOL. No significant
correlations were found between SOC and EHFScBS scores or NYHA-class.

8.2 Study II

Both BW and thoracic impedance were stable from 1 to 19 June when Midsummer Eve
was celebrated. A marked increase in BW and a decrease in thoracic impedance
occurred after the 19 June (Figure 3) with BW peaking (mean 550 g) after 4 days and
thoracic impedance (mean 1.4 Ohm) after 2 days. Further, the Opti-vol fluid index
showed a marked increase with a peak after 9 days. BW gradually returned to normal
baseline values in 20 days and thoracic impedance after 8 days. The time to recovery

was 12 days for Opti-vol fluid index.

During the study period a number of minor events were registered. The majority of
them (7 of 9 events) were observed within a period of 19 days after Midsummer Eve as
illustrated in Figure 3. Two patients experienced symptoms of deterioration in HF
which led to an increased prescription of diuretics. In addition, two patients suffered
from fast ventricular tachycardia (VT) with appropriate ICD-shocks (another five had
self-terminating VT, not shown in Figure 3). Finally, five episodes of atrial fibrillation

(AF) were seen in three patients. However, no patients were admitted to hospital during
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the study period. A weight increase of >2 kg in 3 days occurred on 37 occasions in 21
patients but not one of these episodes led to any contact from the patients to their health

care team.

Figure 3: 19 June (Midsummer Eve), Atrial fibrillation (AF), symptoms of heart failure (HF), ventricular

arrhythmia with ICD-shock (published with permission from European Journal of Heart Failure).
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8.3 Study I

Of the 344 randomised patients, 25 did not fulfill the inclusion criteria and were
excluded from further analysis. The most common reason for not fulfilling the
inclusion criteria were having an LVEF >50 (examined after randomisation), not being
hospitalised for HF or suffering from myocardial infarction within 2 months before
inclusion. Two patients also moved to nursing homes shortly after enrollment. Thus,

319 patients were included in the final analysis. Baseline characteristics did not differ
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between the IG (n=166) and the CG (n=153). Fourteen patients, of whom 11 withdrew

their consent and 3 were lost to follow-up, were included in the analyses until their

drop-out date.

No significant differences were found between the IG and the CG for the primary

endpoint (i.e., cardiac re-hospitalisation) or for the secondary endpoints (i.e., all-cause

hospitalisation, death from any cause or the composite endpoint of cardiac

hospitalisation and death from any cause) (Figure 4, Table 5).

Table 5. Study outcomes using Cox regression. (n=319)

Outcome Control group | Intervention Hazard ratio | P-value
n=153 group n=166 (95% CI)
n (%) n (%)
Cardiac 70 (45.8) 70 (42.2) 0.90 0.54
hospitalisation (0.65-1.26)
All cause 84 (54.9) 79 (47.6) 0.83 0.24
hospitalisation (0.61-1.13)
Death from 8(5.2) 5(3.0) 0.57 0.32
any cause (0.19-1.73)
Death from 78 (51.0) 75(45.2) 0.90 0.54
any cause or (0.65-1.26)
cardiac
hospitalisation

References: control group, 95% CI =Confidence Interval

A statistically significant increased risk for cardiac re-hospitalisation (hazard ratio (HR)

2.24, 95% confidence interval (CI) 1.25-4.01, p = 0.01) was seen among patients in the

IG who had a weight gain of >2 kg in 3 days prior to hospitalization, in contrast to

those patients who experienced no such weight increase. Patients’ mean compliance to

daily weighing was 75% (range 0-100%, median value 83%). The absolute majority of

all 428 monitoring occasions (e g., telephone contact between patients and study

nurses) took place for patients in the IG (398 vs. 30 in the CG). A complete intention-

to-treat (ITT) analysis was also performed with all 344 patients as well as a per protocol

(PP) analysis that included 305 patients. The results did not differ from the published

result with 319 patients.
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Figure 4. Kaplan-Meier curves illustrating time-to-event for the primary endpoint (published with

permission from European Journal of Heart Failure).

=
=
2 o
(8]
=) i .
B Intervention
=l
I
o
5 ¢4 T
g
M Contral
=
=t
o
[,
= S
(=]
=
=
=
=
(=]
g o
g o
= |
[an]
I I I I I
0 2 4 B 38 10 12
honths
Mo, atrisk
Control 153 123 101 95 87 80 73
Intervention 166 139 119 103 95 87 30

8.4 Study IV

After reading the interviews several times and looking for passages that corresponded
to the aim of the study (i.e., to explore patients’ conceptions of transmitting BW from
their home to a HF clinic) five categories emerged. Each category was then assigned a
metaphor as a description. In table 6 an overview of the categories and the patients’

dominant and non dominant ways of understanding the phenomenon are presented.

The patients experienced the transmission of BW as a kind of a routine. Something they

just did and did not think that much about it. As one patient (No 16) stated: “Iz (the
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scale) stood beside the bed, so it was just to step up on it...”. It was also described as a
morning ceremony, a ritual, taking medication and weighing them. It was a rather
simple activity that was easy to perform. The metaphor that emerged in this category

was “the routine-building patient”.

One experience that also was expressed was a concern about forgetting to do the
weighing in the morning. Another thing mentioned was the fear of relapse in HF and a
concern among patients of getting on the scale for that purpose “...7 am a little
frightened to step up on the scale, if I have gone up ", said one patient (No 4). Another
conception was stress because the patient had to weigh themselves. Still, it was
believed that the pressure to do the daily weighing was something good. According to
the patients, there were situations when the system did not work and they did not know
if the signal (the transmitted weight) had been sent to the HF clinic. On these occasions,
when the system failed, the patients were worried if they had done something wrong.

This led to the metaphor “the worrying patient”.

The patients experienced the technical equipment very differently. Statements from
patients that the technical solution was excellent occurred as well as it sometimes did
not work. As one patient put it “sometimes it worked well and sometimes it did not.
Well...no, then you got tired of it” declared one patient (No 15). The system was easy
to use and even though there were problems with the transmission now and then it was
described as positive. However, the patients expressed they required support to install
the equipment. From these conceptions the metaphor of “the technically-relating

patient” emerged.

The transmission of BW and the contact between patients and caregivers, made the
patients safe. As one patient (No 12) stated, "Yes, they are probably keeping an eye on
me. If something happens there is somebody on the other end that will see...”. It was
also important for the patients to know where to address if the need for contact came

up. The metaphor that emerged in this category was “the security-building patient”.

The patients experienced how their self-care activities were enhanced by having the
electronic scales in their homes. They wanted to do the weighing and were interested in
their self-care. Some patients co-operated with the study nurses in managing their HF

and it was expressed that patients learned about symptom recognition (e g., swollen
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legs). One patient (No 13) stated that the advantage was that he could more effectively

keep an eye on himself: “A few times I guess, I noticed I had put on too much and it

was fluid”. Still, another patient told that the transmission of BW did not mean

anything to him because he was already in control on his own. The metaphor “the self-

caring patient” represented this category.

Table 6. The 20 patients different ways of understanding the transmission of body weight (BW) in a

dominating (++) and non- dominating (+) way.

Participants || The The The The The self-
m = male routine- worrying technically security- caring
f = female building patient relating building patient
patient patient patient
L1 (m) [ E [E [E= [E |
2m [+ [ [E= L+ L+ |
3 [+ [E= L+ [ L+ |
[4 m) [ [E [ [E= [ |
[5 (m) [E [ [E [E= [ |
L6 (D [E [ [E [E= [ |
[7m [+ [ [ [+ L+ |
[8 (m) [ [ [E [E= [E |
[9 (m) [ E [E [E [E=: |
[10m) || [E= [ L+ [ |
L1 L+ [E= [ [+ L+ |
[12m |+ [ [E= [E [E |
EO N E [ [ [E [E=: |
(4@ [+ [ [ L+ [ |
[15m) || [ [E= [+ L+ |
L16 (D [E [ [ [ [E=: |
17D [E=: [E [ I [ |
[18m) [+ [ [E L+ L+ |
[9m [+ [ [ [ L+ |
[20m) [+ [ E | [E |

31




9 Discussion

The main findings in this thesis were that TM, in the form of the transmission of BW
and monitoring three times a week from a HF clinic, did not decrease hospitalisations
or death in patients with HF. However, TM did increase self-care activities and safety.
The hypothesis that the patients’ internal resources, defined as the degree of SOC,
influenced the outcomes of an interactive patient education was not confirmed. There

may also be an increased risk for patients with HF not to follow diet recommendations.

9.1 Interactive patient education

The degree of SOC did not influence the self-care ability of patients with HF as
measured by the EHFScBS. Few studies have investigated the possible influence of
degree of SOC on the outcome of patient education. Our study (study I) showing no
correlation between the scores of SOC and knowledge and information scores is
consistent with a study concerning patient education in patients waiting for dialyses™ .
The degree of SOC did not change between baseline and the 12-month follow up. As in
most other studies, the significant correlation between SOC and QoL indicates that

individuals with a low degree of SOC are at risk of perceiving low QoL**"".

The total score of thel2-item EHFScBS questionnaire showed a tendency to lower self-
care ability at 12 months compared with the 3-month follow-up. Of the three items
showing a significant decrease in self-care ability, one item (“taking a rest during the
day™) is no longer recommended to patients with HF as a part of their self-care®’. In the
revised version of the EHFScBS (EHFScBS-9) this item has been removed™. Instead
only patients’ with unstable HF are advised to rest whereas all other patients with stable
HF are recommended to be physically active. Another item, “not reporting fatigue” to
health care providers, is a risk factor for patients with HF in that increased fatigue has
been related to a higher risk for HF re-admissions’>. Finally, “not following a low salt”
diet might suggest a higher risk for an adverse outcome in terms of increased symptom
burden”. A positive factor for self-care ability was that “adherence to prescribed
medication” increased over time. However, it must be noted that almost 100% of the

patients in the present study answered that they took medication as prescribed in
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contrast to other studies showing compliance rates of about 70%. It must be
considered that, because the EHFScBS is a self-administered questionnaire, it may lead

to false positive results in that individuals might overestimate their own actions’*.

Follow up strategies for patients with HF that included frequent clinical visits, home
visits and telephone contacts have proven to increase EHFScBS scores over time”°.
The concept of bi-monthly clinical visits, more frequent in some cases, was successful
in increasing self-care behavior in restricted fluid intake but not in following a low salt
diet. Further, patients improved in reporting fatigue, shortness of breath, swollen legs
and weight gain. However, the action of daily weighing did not increase”. Even in
patients with long-term previous HF (mean duration of 6.2 years) some improvement
was observed in the total scale of the EHFScBS, for the 12-month follow-up that
included home visits (on average 2.8) and telephone contacts (on average 8.4) as a
complement to clinical visits®. This observation indicates that a patient education
consisting of two sessions as in study I, is less effective than more intense follow up

and that repeated education in self-care is necessary maintaining and improving self-

care ability.

9.2 The importance of diet

The significant self reported decrease in following a low salt diet in study I was partly
emphasised in study II where the findings indicated that non-compliance to guidelines
diet recommendations can be a risk factor for patients with HF. The increase in BW
and the simultaneous decrease in thoracic impedance strongly suggest that a temporary
higher consumption of salt and fluids (including alcohol) during, Midsummer Eve
account for these findings. The exact amounts could not be measured within the design
of study II, but even a moderate consumption of typical food and beverages would far
exceed the guideline recommendations. For the study we estimated a moderate
midsummer meal to contain approximately 5 g of sodium and 40 g of alcohol compared
with the recommended amount of 2 g and 10-20 g, respectively”*’. A daily intake of 2
g of sodium is equivalent to 5 g of table salt (comparable to one teaspoon), whereas 10-
20 g of alcohol are equivalent tol-2 glasses of wine.

Two recent studies recommend a maximum intake of 3 g of sodium a day for patients

. . . . . .. 93.97
with HF because higher consumption is a risk for adverse clinical outcomes™".
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Another study shows that a normal consumption of sodium is preferable to a low salt
diet’®. However, in that study the normal diet included 3 g of sodium, which is far from
the estimated consumption of 5 g in the Swedish general population®'. The ESC
guidelines give no such recommendation in sodium restriction, but that patients should
avoid excessive intake, particularly symptomatic patients®’. In a small study patients
with HF were served bean-soup with three salt concentrations (low, medium and high).
Compared with the healthy controls that preferred the medium level, patients with HF
liked the soup with the highest salt concentration best”" The increased risk for adverse

outcomes in study II, as in other studies’’

indicate the need for educating patients
with HF on this particular issue. This is especially important in that prepared frozen
meals, often served to elderly persons in home care, contains high sodium levels with

up to two thirds of the recommended daily intake.

Furthermore, a truly important Swedish tradition (such as Midsummer Eve) should be
considered when educating patients with HF on the importance of diet. In study II two
of 31 patients had ventricular tachycardia with appropriate ICD -shocks in combination
with increased BW and decreased thoracic impedance (Figure 3). For patients with no
such ICD, this could have been fatal and therefore we should not hold back information

about the potential adverse impact of dietary incompliance.

Consumption of alcohol in agreement with the guideline recommendation of 1-2
glasses of wine/day is not considered harmful to patients with HF and may even be a
reducing risk factor for myocardial infarction®**>. On the other hand, heavy
consumption of alcohol may increase the risk of alcohol induced cardiomyopathy and
atrial fibrillation®*'*. In study Il we estimated a higher consumption of alcoholic
beverages than is recommended. If two beers were consumed there was up to one extra
litre of fluid for each patient on this particular day. The guideline recommendations of a
fluid restriction of 1500-2000 ml/day in patients with severe symptoms may well be
exceeded during Midsummer Eve®*’. However, the lack of evidence of the effect of
fluid restriction must be considered and the few studies addressing this question did not
find support for beneficial effects in fluid restriction®**. There is a lack of consensus in
dietary recommendations to patients with HF. Study I and II support a more active
approach to dietary advice in order to improve self-care. This might be beneficial in
that a recent study showed that patients were able to reduce the intake of both sodium

and fluids'®".
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9.3 TM and transmission of BW

To support patients in self-care the concept of TM was used in study III. We
hypothesised that daily electronic transmission of BW from the patients’ home to a HF
clinic would reduce cardiac morbidity rates from 40 to 25%. Patients were then
monitorerd according to current guildelines™. Despite a rather high compliance rate to
daily weighing (mean 75%, Md 83%) and more monitoring occasions in the IG (398)
compared with the CG (30), the hypothesis was not confirmed. A small though
insignificant advantage in favour of the IG was noted and even if it had been
significant, with a substantially larger sample size, the difference between the groups
(3.6%) for the primary endpoint (cardiac re-hospitalization), would not be of clinical

relevance.

No significant impact on the outcomes was found for any of the subgroups defined as:
Gender, age, sinus rythm/atrial fibillation, LVEF < 25% or >25%, previous HF/new
onset HF and previous hospitalisation due to HF in the past 12 months prior to
enrollment. The result in study III contradicts a Cochrane review”' that concluded that
TM is effective in reducing HF-related hospitalisation as well as reducing mortality.
However, looking at the larger RCT:s, defined as >300 patients only one'* could show
beneficial effects in terms of re-admission rates whereas the others failed to show any
beneficial effects'® ', The two largest RCTs so far were powerered to detect a
difference in mortality rates but no such effect was seen in favour of the IG compared

with the CG %1%,

There are difficulties comparing TM studies because the only thing all studies have in
common is the actual transmission of data from the patients’ home to the
caregiver'"''*'"! Both the transmitted data (e g., BW, oxygen saturation, ECG, blood-
pressure and HF symptoms) and the measures taken in the studies vary as shown in
Table 7. In some trials, particularly large multicentre studies, data were sent in to a
central study center from which data were either communicated to the treating
physician/clinic'® or used in the management of patients by the study centre physicians
in collaboration with the patients’ local physicianlog. In study IIT BW was transmitted to
the HF clinics and in case of weight gain symptom questions were asked and actions
taken by HF nurses at each of the six study centres. Giordano et al.,'"* who were

successful in reducing re-admission rates, used one parameter for the TM (single-led
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ECG). On the other hand, patients with severe HF were contacted every week from the
study centre for further measures (e g., self-care activities that included diet, sodium
and fluid restriction, pharmacological treatment and symptom recognition). It cannot be
ruled out that it was merely the intensive follow-up and the actions taken from the HF

clinic that were the important factors rather than the TM per se.

Further, a smaller study showed a trend to a decrease in re-admission rates by
combining BW, blood pressure and heart rate that were transmitted daily by the patients
followed by, contacts or home visits by the patients’ General practitioner together with
telephone follow-up from specially trained nurses at a HF clinic if the values were
outside pre-determined limits'"2.

In study III BW was transmitted to HF clinics and, in case of weight gain, protocol-lead
symptom questions were asked and action was taken by HF nurses. One parameter was
used namely, BW, with the intention to make it as easy as possible for patients to be
compliant. Cleland et al.,'” used daily BW with a compliance rate of 84%. When
adding blood pressure as a second parameter the compliance rate dropped to 55%. This
finding indicates that the more activities required, the higher the risk for patients to be
non-compliant. In study IV the patients’ experiences were very different in terms of
using the equipment and the functionality of it. The transmission of BW (in study III)
was described as easy to do for the patients but also that the TM system did not always
work and in those cases they got “tired of it”. This raises questions whether technical
problems occurred in other TM studies and if that perhaps influenced the compliance

rates.

In conclusion TM can be designed and performed in two major ways. Data can be
transmitted and actions taken from the health care providers as in study III and most
other studies™'. Still, this has not proven very successful. Another possibility, perhaps
more promising, is to use the options given in the TM context and design the TM to
make patients more active and take greater responsibility for their own care in

collaboration with health care professionals.

36



Table 7. Randomised multicentre TM-studies (>300 patients).

Numbers and follow-up
(months)

TM measures (data
sent from patient to

Main actions
taken from the

Differences for the
outcomes hospitalisa-

caregiver) caregiver tion or death
Cleland et al 2005™ BW Advice from nurses || ns
n=418 Blood-pressure and changes in
8 months ECG treatment by
primary care
physicians
Soran et al 2008™ BW Data reviewed by ns
n=315 Symptom questions nurses and changes
6 months in treatment by
primary care
physicians
Mortara et al 2009™ ECQG, vital signs Telephone contact ns
n=461 including: BW, blood || with nurses and/or
12 months pressure, dyspnoe physicians
and oedema scores
Giordano et al 2009™ ECG At least weekly Cardiovascular

n=460

telephone contact

hospitalisation p=<0.01

12 months with HF-nurses 55 (24%) Intervention,
regarding self-care 83 (36%) Control,
topics (RR=0,56, 95% CI:

0.38-0.82)

Chaudhry et al 2010™ HF-symptoms Measures taken by || ns

n=1653 local physicians

6 months

Tompkins el al 2011 BW, blood pressure, Measures taken by || ns

n=390 heart rate, oxygen HF nurses

6 months levels

Koehler et al 2011 BW, ECG, blood Contacts with ns

n=710 pressure study centre

12 months physician or local
physician

Wade et al 2011'" Blood pressure Case manager via ns

n=316 BW, HF-symptoms physician

6 months prescription

Study 111 2012 BW Telephone contact ns

n=344 with HF nurses and

12 months changes in diuretic

doses

ns = not significant

9.4 BW as a self-care activity

The results in study II strengthen the evidence for the use of BW as a self-care activity

that is easy for patient to perform as a routine part of their self-care maintenance.

However, the use of BW as a self-care activity in order to recognize symptoms is not
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without complications. Previous research has shown low self-reported levels, where
only one third of the patients, complied with daily weighing''. In study II the threshold
for weight increase >2 kg in 3 days™ was frequently exceeded but with no actions taken
from the patients to contact the HF clinic. Having electronic scales in the patient’s
home with automatic transmission of BW increased the number of compliant patients
as well as the contacts with the HF clinic but without significant improvement in

clinical outcome.

The more than doubled risk for patients with a weight gain of >2 kg in 3 days to be
hospitalised in study III compared with those with no such weight gain confirms the
relation between weight gain and deterioration in HF, but indicates that the ESC
recommendation”” might be a too generous limit to prevent hospitalisation. Other
studies have reported weight gain ranging from 0.9-2.3 kg before hospitalisation''*'"?,
However, it might be difficult for patients to follow a recommendation to contact their
health care team or increase diuretic doses if they experience a lower weight gain (e.g.,
1 kg or less). There may be a greater risk for bias and over utilisation of health care
resources. As a consequence the use of a moving algorithm has been suggested because
weight gain before hospitalisation in HF is not always linear''*''>. Such a moving, or
dynamic, algorithm could focus on weight gain over a longer period where the weight
might fluctuate. Still, today daily weighing should be recommended according to
current guidelines™ as a self-care activity to patients with HF, although not alone but in

conjunction with other measures.

9.5 Future aspects on self-care

The role of self-care is well established in the treatment of patients with HF. HF nurses
or other health care professionals have educated patients in self-care. Education
sometimes, but not always, increases knowledge in self-care for these patients.
However, such education does not automatically result in improvement in the
accomplishment of self-care activities™. In study III self-care was strengthened by TM
but did not decrease hospitalisation or death. HF is a complex syndrome and well

performed self-care will not remove the need for support from caregivers.
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If the concept of TM will change towards a more interactive approach, this change
would be in line with the theory of Riegel and Vaughan Dickson®. They argued that
when a patient makes progress from self-care maintenance i.e. adheres to treatment and
recognises symptoms, toward self-care management and is able to evaluate symptoms

and implement as well as evaluate treatment, the self-care confidence increases.

In a study mobile-phones were used to send daily weight and blood pressure which was
followed-up by symptom questions. Such an approach was experienced positively by

the patients though there were still rather low compliance rates to the daily measures >
"¢ A more interactive approach in which patients use the system when they consider it

appropriate might be more beneficial and help a to further individualise the care.

9.5.1 Health literacy

Health literacy is important when making decisions concerning the patient’s own health
and whether individuals are supposed to take a greater responsibility. Moreover, the
ability to make proper decisions is of importance''”. In study IV one patient insisted
that the TM did not mean anything to him in that self-care was already being
performed. Such an individual might be considered to have high health literacy''’. On
the other hand there are persons who have difficulties understanding medical and self-
care information and thus have potential difficulty in making correct health
decisions''"®. These individuals may be defined as having low health literacy. It cannot
be ruled out that this was the case for those patients in study III who were in need of the

support given by the HF clinic when deterioration in HF occurred.

The literature suggests that health literacy is not only a polarised phenomenon between

low and high health literacy but also a more complex phenomenon containing several

119

aspects of knowledge in society, science and culture . The consequence of that might

be that one individual can have high health literacy in one specific situation but not in

another'"”

. The design in study III supported patients with potentially low health
literacy. This was expressed in study IV, where patients conceived that they were being

cared for by the nurses at the HF clinic which was experienced as a positive event.
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9.6 Methodological considerations

Generally the research question asked in a study will help to decide which methods to
use in the investigation’®. In study I a before-after design was use, to explore whether a
person’s degree of SOC was related to QoL and self-care ability after a patient
education programme. All patients followed the same programme and no control group
was included in the study. One limitation of the study was the rather high drop-out rate
(31%). Only two questionnaires are validated to measure self-care in HF, namely, the
EHFScBS and the Self-care Heart Failure Index (SCHFI)'?. The EHFScBS is available
in Swedish and was ready to use when study I was carried out. The 12 items of the
EHFScBS are added to obtain the total scale. The focus within the EHFScBS lies in the
knowledge in and compliance to self-care matters in HF and measures the level of self-
care maintenance among the individuals'**'#2. The SCHFI consists of three parts
measuring self-care maintenance, self-care management and self-care confidence.
Because self-care maintenance involves dealing with deterioration and symptoms of
HF, that part may only be used if patients have been symptomatic in the past month'*.
The EHFScBS was chosen for the purpose of study I. However, if patients are newly
diagnosed and have not yet received patient education the questions about being
compliant might be confusing. Therefore the EHFScBS was not used as a baseline

measure.

The reason for using the QLI as a QoL instrument was the possibility for patients to
assess level of importance for a specific topic®”. The use of QLI might be criticised in
that the level of QoL was equal between the participants in study I and a healthy
Swedish population'®. The use of a complementary disease-specific questionnaire to
the QLI would have been preferable. It has also been argued that the importance-
weighted scores in the QLI do not have advantages over more easily managed

. 124
Instruments .

For the purpose of observing effects of a potential dietary incompliance during an
important Swedish holiday (in this case, Midsummer Eve), an observational design was
chosen in study II. One obvious limitation is that the actual amounts of salt, fluids and
alcohol that were consumed at Midsummer Eve are not known. However, it was
believed that it would be difficult to avoid bias in terms of underreporting if patients

were asked to fill in a diary of what they consumed. A strength in the design was the
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use of two parameters, BW and thoracic impedance, both of which have proven able to
detect deterioration in HF*'**. One could argue about the ethical dilemmas in study II
in which patients knew that they were observed during the study period but were not
specifically reminded of dietary recommendations before Midsummer Eve. However,
before enrollment, all patients were, informed about dietary recommendations on an

individual basis.

Study III was a multicentre RCT involving six hospitals in Sweden. The design makes
the results possible to generalise. Further, the study hypothesised a reduction in cardiac
morbidity from 40 to 25%, with a power calculation base on that assumption. The
rather large reduction in hospitalisations might be criticised but was done deliberately
to ensure that the result reflected the effect of the TM. A limitation in study III is that
the numbers of all eligible patients is unknown. Another limitation is that 25 patients
were randomised despite not fulfilling all inclusion criteria. However, this limitation
did not influence the results of the study in that these patients were equally distributed
between the two groups.

A qualitative design with a phenomenographic approach was used in study IV for the
purpose of describing patients’ conceptions of TM. To ensure rigor in the data the
concepts of credibility, dependability, confirmability and transferability were used'?’.
Strength in the design was the use of a semi-structured interview guide that allowed
that all patients were given the same opening question. The credibility in the study was
also increased as each category was described by several patients. Dependability was
increased because one of the authors is very experienced with the method. The risk for
bias due to the first author’s pre-understanding was avoided by clarifying the actual role
in the interview situation (i.e., being a researcher and not a clinician), but also as the
other three authors did not possess such pre-understanding. Two of the authors are
familiar with HF and the other two are not, which strengthens the confirmability of
study IV. It is not possible to generalise the results from a qualitative study in the same
way as in a RCT. The term transferability is often used and refers to what extent the
result can be transferred to other settings'*’. In study IV the strategic selection of

patients in study III strengthened the transferability of the findings.
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10 Conclusions

The patients internal resources defined as SOC did not influence the QoL or self-care
ability after an interactive patient education programme in HF. Patients with a low

degree of SOC are at greater risk of perceiving low QoL.

Deterioration in self-care over time was seen and might lead to adverse outcomes in
patients with HF. Education in self-care ought to be given to patients with HF and

health care providers should have an active approach concerning dietary advice.

TM in the form of daily electronic transmission of BW that included monitoring three
times a week from a HF clinic did not decrease hospitalisation or death in patients with
HF but increased the patients’ self-care activities and safety. Weight gain was
associated with an increased risk of hospitalization due to HF. TM is a source to
acquire information from the patients and a means for personal contact between

patients and caregivers.

11 Clinical implications

Daily weighing and transmission of BW from the patients’ home to a HF clinic did not
improve clinical outcome. However, a significantly higher risk for hospitalisation was
seen in patients with a weight gain of >2kg in 3 days just before hospitalisation.
Therefore, daily weighing may still be recommended to patients with HF as a self-care
activity but in combination with other measures (e g., increased fatigue, breathlessness
and swollen legs). These measures, as a complement to the contact between patients

and their caregivers, are likely essential in the care of patients with HF.

Patients living with HF should receive special education by health care professionals
about the potential risks in HF deterioration when consuming greater amounts of salt,
fluids and alcohol than recommended. This might be of particular importance when

patients are to celebrate a festivity like Midsummer Eve.
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The neutral results in this thesis, which is in agreement with most other studies suggest
that TM alone should only be used as a complement to frequent follow-up and repeated
education in self-care which seems important to maintain and improve the self-care
ability in patients with HF. On the other hand TM did increase self-care ability and
safety among patients with HF. It is possible that new technical solutions will permit
greater interaction between patients and caregivers. It may also be so that patients with
HF might be more familiar with technology in their daily life in the future, which may

lead to an increased use of TM in the clinical care of patients with HF.

12 Implications for future research

As weight gain in patients with HF was associated with a greater risk for
hospitalisation, the question of using other algorithms for weight gain in HF should be
further investigated. A moving, or dynamic, algorithm has been suggested as an
alternative to the today’s recommendation (>2kg in 3 days) and should be considered in

future research.

Although there are inherent methodological problems, there is a need for research to
clarify which dietary recommendations to give to patients with HF. Issues like sodium
and fluid restriction should be further studied as well as consumption of alcohol.
Alcohol is believed to be beneficial for patients with ischemic heart disease which is
the case for the majority of patients with HF. However, since alcohol also may have a
negative effect on patients with HF, this issue is of substantial importance for future

research.

TM gives the opportunity to transfer data from a patients” home to a caregiver and to
monitor patients without physical visits to HF clinics or other health care providers.
However, no general way to use the concept of TM has been successful so far. Future
research should focus on TM together with the patient’s own ability to use the
information given and to develop an interactive co-operation between patients and
health care professionals. The patients’ different levels of health literacy may well be

considered in this research.
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13 Summary in Swedish — Svensk sammanfattning

“Egenvard hos patienter med hjirtsvikt med inriktning pa viktmonitorering och

interaktiv teknologi”

Att leva med hjartsvikt innebér for manga att leva med en nedsatt fysisk
funktionsformaga vilket kan leda till en upplevelse av samre livskvalitet jamfort med
friska personer. Tidigare forskning har visat att forméagan att utfora egenvard ér viktig
och kan forbittra situationen for den enskilde individen men ocksa att
egenvardsaktiviteter utfors i varierande grad, uppskattningsvis mellan 20-70%. En
6kning av detta skulle kunna forbittra utfallet i form av livskvalitet,
aterinldggningsfrekvens och dod hos patienter med hjartsvikt.

Det 6vergripande syftet i avhandlingen var darfor att undersdka om livskvalitet,
aterinlaggningsfrekvens eller dod paverkades av anvindandet av telemonitorering och

interaktiv teknologi i syfte att starka egenvardformagan hos patienter med hjartsvikt.

Under studie I foljdes 57 patienter under 12 manader efter en patientutbildning i
egenvard vid hjértsvikt innehallande muntlig och skriftlig information samt tillgang till
ett interaktivt datorbaserat utbildningsprogram. Patienterna besvarade tre validerade
frageformular, vid inklusionen samt efter 3 respektive 12 ménader. Resultatet visade att
en individs egna inneboende resurser att hantera svara och stressfyllda situationer,
definierat som graden av kinsla av sammanhang, inte paverkade livskvaliteten eller
egenvardsforméagan efter genomgéngen patientutbildning. Det fanns en tendens till
forsdmrad egenvard efter 12 méanader, speciellt avseende att halla en 14g saltdiet och att

rapportera symtom som exempelvis trotthet.

I studie IT observerades 31 patienter under 2 manader avseende vikt och thorakal
impedans. Syftet var att observera eventuella effekter av en mojlig 1ag foljsamhet till
dietrekommendationer for patienter med hjértsvikt. I patienternas hem anvéndes
digitala vagar for att registrera vikten automatiskt. Thorakal impedans méttes via
patienternas inplanterbara defibrillatorer. Resultatet visade en signifikant uppgang i
kroppsvikt (medelvérde 550 g) och en signifikant nedgang i thorakal impedans
(medelvirde 1.4 Ohm) med borjan pd midsommarafton. Detta kan indikera en

forsdmring 1 hjartsvikt. Ett kluster av handelser, kopplade till forsdmring i hjartsvikt,
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identifierades ocksa i anslutning till midsommarafton och antyder att lag f6ljsamhet till

dietrekommendationer kan innebdra dkade risker for patienter med hjartsvikt.

Studie III var en randomiserad kontrollerad multicenter studie som genomférdes pa
sex sjukhus i Sverige. Hypotesen var att daglig viktoverforing fran patientens bostad till
en hjartsviktsmottagning med monitorering tre gdnger/vecka skulle minska antalet
sjukhusinldggningar fran 40 till 25%. Totalt 344 deltagare randomiserades till antingen
en interventionsgrupp for daglig viktoverforing eller en kontrollgrupp som
rekommenderades daglig vigning och att vid viktuppgéng >2 kg inom 3 dagar kontakta
hjértsviktsmottagningen. Uppfoljningstiden var 12 ménader eller uppnadd primér
endpoint dvs. hjértrelaterad inldggning pa sjukhus. Resultat visade ingen signifikant
skillnad mellan grupperna avseende primér endpoint (kontrollgrupp, 70/153,
interventionsgrupp, 70/166, hazard ratio 0.90, 95% konfidens intervall 0.65-1.26, p =
0.54). Inte heller for sekunddra endpoints som inldggning oavsett orsak, dod eller
kombinationen hjartrelaterad inliggning och dod pavisades signifikanta skillnader

mellan grupperna.

I Studie IV intervjuades 20 patienter frén interventionsgruppen i studie III om deras
uppfattningar om viktmonitoreringen. Intervjuerna spelades in pa band och skrevs ut
ordagrant och analyserades med en fenomenografisk ansats. Patienterna erfarenheter
var dvervéigande positiva. De beskrev sig som sékra och att de 6kade sina
egenvardsatgirder. Fem kategorier framstod och tilldelades varsin metafor som
beskrivning: ”den rutinskapande patienten”, ”den orolige patienten”, ” den tekniskt
relaterande patienten”, ” den sdkerhetsskapande patienten” och ”den egenvérdande

patienten”.

Slutsatserna i avhandlingen ér att telemonitorering i form av daglig viktoverforing inte
minskade sjukhusinldggningar eller dod hos patienter med hjértsvikt men patienterna
uppfattade sig som sdkra och dkade sin egenvardsforméga. Telemonitorering kan
anvindas som ett komplement till personliga kontakter mellan patient och vardgivare.
Hypotesen att en patients egna inneboende resurser, i form av kinsla av sammanhang,
kunde péverka utfallet av en interaktiv utbildning i egenvérd vid hjartsvikt kunde inte
bekréftas. Vardgivare bor vara aktiva och ge rad till patienter om eventuella risker att

inte folja dietrekommendationer vid hjértsvikt.

45



14 ACKNOWLEDGEMENTS

Ann Langius-Ekl6f, my main supervisor, for excellent knowledge and skills in research
and for your endless patience. Being wise and so encouraging that I always walked
away from our meetings with a smile on my face believing, “I can do it. It is possible”.
I think you made this day possible!

Madrten Rosenqvist, my co-supervisor, who apart from being a brilliant, enthusiastic and
encouraging scientist, opened the world of science for me and also managed to find
time for discussions on other important topics such as wine, opera and whether
pharmacies should be ruled by the government or not...

Bengt Fridlund, for expertise knowledge in qualitative methods and especially
phenomenography. A lecture you held 11 years ago raised my interested in qualitative
research and it was an honour and a pleasure to work with you.

Katarina Bohm, fellow-researcher in qualitative methods, for good collaboration in our
work. I am also thankful for your friendship and all the numerous discussions and
laughs we had about life in general.

My mentor Anita Sédergvist for being there when I needed you and I will always be
indebted to your sensible advice.

All patients with heart failure who contributed with their valuable time and experience.
Without your participation this research effort would have been impossible.

Heart failure nurses Helen Gustavsson, Asa Hedh, Ewa Héigglund, Ann Higg-
Martinell, Karin Jonsson, Susanne Orsborn and their colleagues at the heart failure
clinics who participated in the WISH-study. You did a “heavy work” with all the
weights that came in on the computer screen.

Inger Meijer-Carlsson and Vesna Ercegovac, for seeing so many patients in the WISH-
study at follow-up visits and for being helpful whenever medical expertise was needed.

Which was often the case!

Frieder Braunschweig, David Ersgdrd, Kristian Gudmundsson and Helena Karlsson
for excellent scientific collaboration in study II.

Inger Hagerman and Hans Persson for invaluable (and for me very educating)
contributions in the drafting of manuscripts.

Lina Benson, for opening the world of statistics and what it meant to my research.

Sonny Norstrém and Mats Palerius for your support with technical matters and the
encouragement which greatly helped me in my research.

46



Research colleagues and friends at Ndtverket for vardforskning for invaluable
inspiration, support and constructive criticism.

Sonja Berggren, former head of the outpatient clinic at the Department of Cardiology,
Sodersjukhuset. Your inspiration and good advice helped me decide to undertake the
current thesis. I am very thankful that you believed in me.

All friends and colleagues at the Department of Cardiology, Sodersjukhuset and
specially my present and former workmates at the outpatient clinic; Tina Ahlstrém,
Marita Blombdck, Christina Burén, Lillemor Egertz, Gunilla Fohrman, Carina Hannu,
Rigmor Hdrdén, Camilla Jutestdl, Eira Kjellberg, Lis Kohlstrom-Englund, Gunnel
Léfgren, Barbro Rosqvist, and Marita Vacker-Mdntymdki who supported me
throughout the years.

Present and former heads of the Department of Cardiology, Sodersjukhuset, Eva Strddt,
Anna Nergdrdh and the late Rolf Nordlander, for support and encouragement in my
sometimes wobbly way forward in research.

The Jordan part of my family: Hasse, Jeskar, Linda, Washington, Thomas, Barbara,
Caspar and Katharina, for being together now and then over the years. Not to forget
Interrail, Christmas Eves and wonderful bottles of trockenbeerenauslese.

Henrik, my brother for great fun and fruitful discussions over a beer or two in
Barcelona, Munich, Ammenés or elsewhere.

My father, Lennart, his wife, Ingrid and Helene, Janne, Markus, Alexandra and Olivia,
for showing me that nothing is impossible if you really believe in it!

My mother, Christina and her friend Kerstin, for invaluable support in all parts of life
and for always believing in me. And, not least, for opening the world of Bohuslén to
me.

My children, Albert and Elin. You are the best things in my life and what gives my life
a greater meaning. I love you for that but also for sharing great moments of joy and

desperation at Soderstadion.

My wife Anna, to whom my heart belongs. For all laughs and all love. Remember us
once discussing (and me doubting) the phenomenon of twin souls. I was wrong...©

47



48

15 REFERENCES

10.

11.

Brannstrdém M, Ekman I, Boman K, Strandberg G. Narratives of a man with
severe chronic heart failure and his wife in palliative advanced home care over
a 4.5-year period. Contemporary Nurse. 2007;27:10-22.

Hagglund L, Boman K, Lundman B. The experience of fatigue among elderly
women with chronic heart failure. European Journal of Cardiovascular
Nursing. 2008;7:290-295.

Pihl E, Fridlund B, Mértensson J. Patients experiences of physical limitations in
daily life activities when suffering from chronic heart failure; a
phenomenographic analysis. Scandinavian Journal of Caring Sciences
2011;25(1):3-11.

Ekman I, Ehnfors M, Norberg A. The meaning of living with severe chronic
heart failure as narrated by elderly people. Scandinavian Journal of Caring
Sciences. 2000;14:130-136.

Nordgren L, Asp M, Fagerberg 1. Living with moderate-severe chronic heart
failure as a middle-aged person. Qualitative Health Research. 2007;17(1):4-13.

Freedland KE, Rich MW, Skala JA, Carney RM, Davila-Roman VG, Jaffe AS.
Prevalence of depression in hospitalized patients with congestive heart failure.
Psychosomatic Medicine. 2003;65:119-128.

Johansson P, Dahlstrom U, Brostrom A. The measurement and prevalence of
depression in patients with chronic heart failure. Progress in Cardiovascular
Nursing. 2006;21(1):28-36.

Hégglund L, Boman K, Lundman B, Brulin C. Depression among elderly
people with and without heart failure, managed in a primary healthcare setting.
Scandinavian Journal of Caring Sciences. 2008;22(3):376-382.

Lesman-Leegte I, Jaarsma T, Coyne JC, Hillege HL, Van Vedhuisen DJ,
Sanderman R. Quality of life and depressive symptoms in the elderly: A
comparison between patients with heart failure and age- and gender-matched
community controls. Journal of Cardiac Failure. 2009;15(1):17-23.

Johansson P, Dahlstrém U, Brostrém A. Factors and interventions influencing
health-related quality of life in patients with heart failure: A review of the
literature. European Journal of Cardiovascular Nursing. 2006;5:5-15.

Riegel B, Ratcliffe SJ, Sayers SL, Potashnik S, et al. Determinants of excessive
daytime sleepiness and fatigue in adults with heart failure. Clinical Nursing
Research. 2012;21(3):271-293.



12.

13.

14

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Hobbs FDR, Kenkre JE, Roalfe AK, Davis RC, Hare R, Davies MK. Impact of
heart failure and left ventricular systolic dysfunction on quality of life.
European Heart Journal. 2002;23:1867-1876.

Hiagglund L, Boman K, Olofsson M, Brulin C. Fatigue and health health-related
quality of life in elderly patients with and without heart failure in primary
healthcare. European Journal of Cardiovascular Nursing. 2007;6:208-215.

. Juenger J, Schellberg D, Kraemer S, Haunstetter A, Zugck C, Herzog W, Haass

M. Health related quality of life in patients with congestive heart failure:
comparison with other chronic diseases to functional variables. Heart.
2002;87:235-241.

Heo S, Lennie TA, Okoli C, Moser DK. Quality of life in patients with heart
failure: Ask the patients. Heart & Lung. 2009;38(2):100-108.

Mdrtensson J, Karlsson J-E, Fridlund B. Male conceptions with congestive
heart failure and their conception of the life situation. Journal of Advanced
Nursing. 1997;25:579-586.

Martensson J, Karlsson J-E, Fridlund B. Female patients with congestive heart
failure: how they concieve their life situation. Journal of Advanced Nursing.
1998;28:1216-1224.

Dickstein K, Cohen-Solal A, Fillipatos G, McMurray JIV, et al. ESC
Guidelines for the diagnosis and treatment of acute and chronic heart failure
2008. European Journal of Heart Failure. 2008;10:933.989.

Mosterd A, Hoes AW. Clinical epidemiology of heart failure. Heart.
2007;93:1137-1146.

McMurray JJV, Adamopoulus S, Anker SD, Auricchio A, et al. ESC
Guidelines for the diagnosis and treatment of acute and chronic heart failure
2012. European Heart Journal. 2012;14(8):803-869.

Agvall B, Borgquist L, Foldevi M, Dahlstréom U. Cost of heart failure in
Swedish primary healthcare. Scandinavian Journal of Primary Health Care.
2005;23(4):227-232

Stdlhammar J, Stern L, Linder R, Rohan Park SS, Ariely R, Wikstrom G.
Resource utilization and cost of heart failure associated with reduced ejection
fraction in Swedish patients. Journal of Medical Economics. 2012;15(5):938-
946.

The Criteria Committee of the New York Heart Association. Nomenclature and
Criteria for the Diagnosis of Diseases of the Heart and Great Vessels. 9 ed.
Boston. Little Brown & Co. 1994.

Stromberg A. Heart failure clinics. Heart. 1998;80:426-427.

49



50

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

Stromberg A, Mértensson J, Fridlund B, Dahlstrém U. Nurse-led heart failure
clinics in Sweden. European Journal of Heart Failure. 2001;3:139-144.

Ekman I, Andersson B, Ehnfors M, Matejka G, Persson B, Fagerberg B.
Feasibility of a nurse monitored outpatient care-program for elderly patients
with moderate to severe chronic heart failure. Furopean Heart Journal.
1998;19:1254-1260.

Braunschweig F, Linde C, Eriksson MJ, Hofman-Bang C, Rydén L. Continuous
hemodynamic monitoring during withdrawal of diuretics in patients with
congestive heart failure. European Heart Journal. 2002;23(1):59-69.

Chaudhry SI, Wang Y, Concato J, Gill TM, Krumholz HM. Patterns of weight
change preceding hospitalization for heart failure. Circulation. 2007;116:1549-
1554.

Hunt SA, Abraham WT, Chin MH, Feldman AM, et al. 2009 Focused update
incorporated into the ACC/AHA 2005 guidelines for the diagnosis and
management of heart failure in adults. A report of the American College of
Cardiology foundation/American Heart Association task force on practice
guidelines developed in collaboration with the International Society for Heart
and Lung Transplantation. Journal of the American College of Cardiology.
2009;53:1-90.

Lainscak M, Blue L, Clark AL, Dahlstrom U. Self-care management of heart
failure: practical recommendations from the Patient Care Committee of the
Heart Failure Association of the European Society of Cardiology. European
Journal of Heart Failure. 2011;13:115-126.

National food agency. Rad om salt. Available from http://www.slv.se 2012 (in
Swedish).

Travers B, O'Loughlin C, Murphy NF, Ryder M, et al. Fluid restriction in the
management of decompensated heart failure: No impact on the time to clinical
stability. Journal of Cardiac Failure. 2007;13:128-132.

Holst M, Stromberg A, Lindholm M, Willenheimer R. Description of self-
reported fluid intake and its effects on body weight, symptoms, quality of life
and physical capacity in patients with stable chronic heart failure. Journal of
Clinical Nursing. 2008;17(17):2318-2326.

Djouuse L, Gaziano JM. Alcohol consumption and heart failure. Current
Atherosclerosis reports. 208;10(2):117-120.

Cooper HA, Exner DV, Domanski MJ. Light-to-moderate alcohol consumption
and prognosis in patients with left ventricular systolic dysfunction. Journal of
the American College of Cardiology. 2000;35(7):1753-1759.



36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Lazarevic AM, Nakatani S, Neskovic AN, Marinkovic J, el at. Early changes in
left ventricular function in chronic asymptomatic alcoholics: Relation to the
duration of heavy drinking. Journal of the American College of Cardiology.
2000;35(6):1599-1606.

Jaarsma T, Stromberg A, Martensson J, Dracup K. Developement and testing of
the European Heart Failure Self-care Behaviour Scale. European Journal of
Heart Failure. 2003;5:363-370.

Stromberg A, Ahlen H, Fridlund B, Dahlstrém U. Interactive education on CD-
ROM — a new tool in the education of heart failure patients. Patient Education
and Counseling. 2002;46(1):75-81.

Stromberg A, Dahlstrom U, Fridlund B. Computer-based education for patients
with chronic heart failure. A randomized controlled multicentre trial of the
effects on knowledge, compliance and quality of life. Patient education and
counseling. 2006;64:128-135.

European Society of Cardiology (ESC). Practical heart failure information for
patients, families and caregivers. Available from:
http://www.heartfailurematters.org 2012.

Krumholz HM, Amatruda J, Smith GL, Mattera JA, et al. Randomized trial of
an education and support intervention to prevent readmissions of patients with
heart failure. Journal of the American College of Cardiology. 2002;39(1):83-89.

Stewart S, Marley JE, Horowitz JD. Effects of a multidisciplinary, home-based
intervention on planned readmissions and survival among patients with chronic
heart congestive failure: a randomised controlled study. Lancet. 1999;354:1077-
1083.

Stromberg A, Mértensson J, Fridlund B, Levin L-A, Karlsson J-E; Dahlstrom
U. Nurse-led heart failure clinics improve survival and self-care behaviour in
patients with heart failure. European Heart Journal. 2003;24:1014-1023.

Jaarsma T, van der Wal MHL, Lesman-Leegte I, Luttik M-L, et al. Effect of
moderate or intensive disease management program on outcome in patients
with heart failure — Coordinating study evaluating outcomes of advising and
counseling in heart failure (COACH). Archives of Internal Medicine.
2008;168(3):316-324.

Dickstein K, Vardas PE, Auricchio A, Daubert JC, et al. Focused update of
ESC Guidelines on device therapy in heart failure. European Heart Journal.

2010;31:2677-2687.

Wikstrom G, Blomstrdom-Lundqvist C, Andren B, Lonnerholm S, Blomstrom P,
Freemantle N, Remp T, Cleland JGF. The effects of actiology on outcome on

51



52

47.

48.

49.

50.

51

52.

53

54.

55.

56.

patients treated with cardiac resynchronization therapy in the CARE-HF trial.
European Heart Journal. 2009;30:782-788.

Blomstrom P, Ekman M, Blomstrom Lundqvist C, Calvert MJ, Freemantle N,
Lonnerholm S, Wikstrom G, Jonsson B. Cost effectiveness os cardiac
resynchronization therapy in the Nordic region: An analysis based on the
CARE-HF trial. European Journal of Heart Failure. 2008;10:869-877.

Miller LW, Pagani FD, Russel SD, John R, et al. Use of a continuous-flow
device in patients awaiting heart transplantation. New England Journal of
Medicine. 2007;357:885-896.

Svenarud P, Grinnemo K-H, Van der Linden J, Hultman J, Lund L, Pehrsson K,
Hagerman 1. Mekanisk hjértpump alternativ da transplantation ar
kontraindicerad. Ldkartidningen. 2009;106(20):1354-1356. (in Swedish).

Constanzo MR, Guglin ME, Saltzberg MT, Jessup ML, et al. Ultrafiltration
versus intravenous diuretics for patients hospitalized for acute decompensated
heart failure. Journal of the American College of Cardiology. 2007;49(6):675-
683.

Inglis SC, Clark RA, McAlistair FA, Ball J, Lewinter C, Cullington D, Stewart
S, Cleland JGF. Structured telephone support or telemonitoring programmes for
patients with chronic heart failure. Cochrane database systematic review. 2010;
8:CD007228.

Nanewicz T, Piette J, Zipkin D, Serlin M, et al. The feasibility of a
telecommunication service in support of outpatient congestive heart failure care

in a diverse patient population. Telecommunications service in outpatient care.
2000;140-145.

. Jenkins RL, McSweneney M. Assesing elderly patients with congestive heart

failure via in-home interactive telecommunication. Journal of Gerontological
Nursing. 2001;27:21-27.

De Lusignan S, Wells S, Johnson P, Meredith K, Leatham E. Compliance and
effectiveness of a 1 year’s home telemonitoring. The report of a pilot study of
patients chronic heart failure. European Journal of Heart Failure. 2001;3:723-
730.

Chaudhry SI, Mattera JA, Curtis JP, Spertus JA, et al. Telemonitoring in
Patients with Heart Failure. New England Journal of Medicine. 2010;
363(24):2301-2309.

Cleland JGF, Louis AA, Rigby AS, Janssens U, Balk AHMM. Noninvasive
Home Telemonitoring for Patients With Heart Failure at High Risk of Recurrent
Admission and Death. Journal of the American College of Cardiology. 2005;
45(10):1654-1664.



57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Seto E, Leonard KJ, Cafazzo JA, Barnsley J, Masino C, Ross HJ. Perceptions
and experiences of heart failure patients and clinicians on the use of mobile

phone-based telemonitoring. Journal of Medical Internet Research.
2012;14(1):e25.

Kirkevold M. Omvdrdnadsteorier - analys och utvirdering. 2 ed. Lund.
Studentlitteratur. 2009. (in Swedish).

Orem D. Nursing-concepts of practice. 6 ed. St Louis. Mosby inc. 2001.

Riegel B, Vaughan Dickson V. A situation-specific theory of heart failure self-
care. Journal of Cardiovascular Nursing. 2008;23(3):190-196.

van der Wal MHL, van Veldhuisen DJ, Veeger NJGM, Rutten FH, Jaarsma T.
Compliance with non-pharmacological recommendations and out-come in heart
failure patients. European Heart Journal. 2010;31:1486-1493.

Moser DK, Dickson V, Jaarsma T, Lee C, Stromberg A, Riegel B. Role of self-
care in the patient with heart failure. Current Cardiology Reports. 2012;14:265-
275.

Evangelista LS, Dracup K, Doering LV. Treatment-Seeking Delays in Heart
Failure Patients. Journal of Heart and Lung Transplantation. 2000;19:932-938.

Schiff GD, Fung S, Speroff T, McNutt RA. Decompensated heart failure:
Symptoms, patterns of onset and contributing factors. American Journal of
Medicine. 2003;114(1):625-360.

Opasich C, Rapezzi C, Lucci D, Gorini M, et al. Precipitating factors abd
descision-making processes of short-term worsening heart failure despite
“optimal treatment” (from the IN-CHF registry). American Journal of
Cardiology. 2001;88:382-387.

van der Wal MHL, Jaarsma T, van Veldhuisen DJ. Non-compliance in patients
with heart failure; how can we manage it? European Journal of Heart Failure.
2005;7:5-17.

Patel H, Shafazand M, Schaufelberger M, Ekman I. Reasons for seeking acute
care in chronic heart failure. European Journal of Heart Failure. 2007;9:702-
708.

McAlistair FA, Stewart S, Ferrua S, McMurray JJJV. Multidisciplinary
strategies for the management of heart failure patients at high risk for

admission. Journal of the American College of Cardiology. 2004;44(4):810-819

Stromberg A. The crucial role of patient education in heart failure. European
Journal of Heart Failure. 2005;7:363-369.

Eldh AC, Ehnfors M, Ekman I. The phenomena of participation and non-
participation in health care — experiences of patients attending a nurse-led clinic

53



54

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

&3.

for chronic heart failure. European Journal of Cardiovascular Nursing.
2004;3:239-246.

Eldh AC, Ehnfors M, Ekman I. The meaning of patient participation for patients
and nurses at a nurse-led clinic for chronic heart failure. European Journal of
Cardiovascular Nursing. 2006;5:45-53.

Jaarsma T, Nikolova-Simons M, van der Wal MHL. Nurses’ strategies to adress
self-care aspects related to medication and symptom recognition in heart failure
patients: An in-depth look. Heart and Lung. 2012; apr26: E-pub ahead of print.

Gallagher R. Self management, symptom monitoring and associated factors in
people with heart failure living in the community. European Journal of
Cardiovascular Nursing. 2010;9:153-160.

Antonovsky, A. Unraveling The Mystery of Health - How People Manage
Stress and Stay Well. San Francisco, CA: Jossey-Bass publishers: 1987.

Nahlen C, Saboonchi F. Coping, sense of coherence and the dimensions of
affect in patients with chronic heart failure. European Journal of
Cardiovascular Nursing. 2010;9:118-125.

Miller JF. Coping with Chronic Iliness-Overcoming Powerlessness. 3 ed.
Philadelphia. F.A. Davis Company: 2000.

Eriksson M, Lindstrom B. Validity of Antonovsky’s sense of coherence scale: a
systematic review. Journal of Epidemiology and Community Health.
2005;59:460-466.

Smith PM, Curtis Breslin F, Beaton DE. Questioning the stability of sense of
coherence. The impact of socio-economic status and working conditions in the
Canadian population. Social Psychiatry and Psychiatric Epidemiology.
2003;38:475-484.

Ekman I, Fagerberg B, Lundman B. Health-related quality of life and sense of
coherence among elderly patients with severe chronic heart failure in
comparison with healthy controls. Heart & Lung. 2002;31:94-101.

Cederfjdll C, Langius-Ekl6f A, Lidman K, Wredling R. Self-reported adherence
to antiviral treatment and degree of sense of coherence in a group of HIV-
infected patients. AIDS patient care and STDs 2002;16:609-616.

Mendel B, Bergenius J, Langius A. The sense of coherence: A tool for
evaluating patients with peripheral vestibular disorders. Clinical
Otolaryngology. 2001;26:19-24.

Ferrans CE, Powers MJ. Psychometric assessment of the Quality of Life Index.
Research in Nursing & Health. 1992;15:29-38.

Jaarsma T, Franzén Arestedt K, Martensson J, Dracup K, Strdmberg A. The
European Heart Failure Self-care Behaviour scale revised into a nine-item scale



84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

(EHFScB-9): a reliable and valid international instrument. European Journal of
Heart Failure. 2009;11:99-105.

Barnard A, McCosker H, Gerber R. Phenomenography: A qualitative research
approach for exploring understanding in health care. Qualitative Health
Research. 1999;9:212-226.

Marton F, Booth S. Learning and awareness. Mahwah. Lawrence Erlbaum
Associates Inc. 1997.

Larsson J, Holmstrom I. Phenomenographic or phenomenological analysis:
does it matter? Examples from an anesthesiologists’ work. International
Journal of Qualitative Studies in Health and Well-being. 2007;2:55-64.

Larsson I, Bergman S, Fridlund B, Arvidsson B. Patients’ independence of a
nurse for the administration of subcutaneous anti-TNF therapy: A
phenomenographic study. International Journal of Qualitative Studies in Health
and Well-being. 2010. DOI:103402/qhw.v5i2.5146.

Sandelowski M, Barroso J. Handbook for synthesizing qualitative research.
New York. Springer publishing company Inc. 2007.

Klang B, Bjorvell H, Clyne N. Predialysis education helps patients choose
dialyses modality and increases disease-specific knowledge. Journal of
Advanced Nursing. 1999;29:869-876.

Nesbitt BJ, Heidrich SM. Sense of coherence and illness appraisal in older
women'’s quality of life. Research in Nursing & Health,2000;23:25-34.

Eriksson M, Lindstrom B. Antonovsky’s sense of coherence scale and its
relation with quality of life: a systematic review. Journal of Epidemiology and
Community Health. 2007;61:938-944.

Smith ORF, Denollet J, Schiffer AA, Kupper N, Gidron Y. Patient rated
changes in fatigue over a 12-month period predict poor outcome in chronic
heart failure. European Journal of Heart Failure. 2009;11:400-405.

Son YJ, Lee Y, Song EK. Adherence to a sodium-restricted diet is associated
with lower symptom burden and longer cardiac event-free survival in patients
with heart failure. Journal of Clinical Nursing. 2011;20:3029-3038.

Polit DF, Beck CT. Nursing research. Generating and assessing evidence for
nursing practice. 8 ed. Philadelphia. Lippincott Williams & Wilkins. 2008

Lupon J, Gonzales B, Mas D, Urrutia A, Arenas M, Domingo M, Altimir S,
Valle V. Patients self-care improvement with nurse education intervention in
Spain assessed by the European heart failure self-care behavior scale. European
Journal of Cardiovascular Nursing. 2008;7:16-20.

Peters-Klimm F, Campbell S, Hermann K, Kunz CU, Muller-Tasch T, Szecseni
J. Case management for patients with chronic systolic heart failure in primary

55



56

care: The HICman exploratory randomized controlled trial. Trials. 2010;11:56.
DOI: 10.1186/1745-6215-11-56

97. Lennie T, Song EK, Wu JR, Chung ML, Dunbar SB, Pressler SJ, Moser DK.
Three gram sodium intake is associated with longer event-free survuival only in

patients with advanced heart failure. Journal of Cardiac Failure.
2011;17(4):325-330.

98. Paterna S, Gaspare P, Fasullo S, Sarullos FM, Di Paquale P. Normal-sodium
diet compared with low-sodium diet in compensated congestive heart failure: is
sodium an old enemy or a new friend? Clinical Science. 2008;114:221-230.

99. Souza JT, Matsubara LS, Menani JV, Matsubara BB, Johnsson AK, De Gobbi
JI. Higher salt preference in heart failure patients. Appetite. 2012;58(1)418-423.

100. Kodama S, Saito K, Tanaka S, Horikawa C, et al. Alcohol consumption
and risk of atrial fibrillation. Journal of the American College of Cardiology.
2011;57(4):427-436.

101. Philipson H, Ekman I, Swedberg K, Schaufelberger M. A pilot study of
salt and water restriction in patients with chronic heart failure. Scandinavian
Cardiovascular Journal. 2010;44:209-214.

102. Giordano A, Scalvini S, Zanelli E, Corra U, Longobardi GL, Ricci VA,
Baiardi P, Glisenti F. Multicenter randomised trial on home-based
telemanagement to prevent hospital readmission of patients with chronic heart
failure. International Journal of Cardiology. 2009;131:192-199.

103. Cleland JGF, Louis AA, Rigby AS, Janssens U, Balk AHMM.
Noninvasive home telemonitoring for patients with heart failure at high risk of

recurrent admission and death. Journal of the American College of Cardiology.
2005;45(10):1654-1664.

104. Soran OZ, Pina IL, Lamas GA, Kelsey SF, Seltzer F, Pilotte J, Lave JR,
Feldman AM. A randomized clinical trial or the clinical effects of enhanced
heart failure monitoring using a computer-based telephonic monitoring system
in older minorities and women. Journal of Cardiac Failure. 2008;14(9):711-
717.

105. Mortara A, Pinna GD, Johnson P, Maestri R, et al. Home telemonitoring
in heart failure patients: the HHH study (Home or Hospital in Heart Failure).
European Journal of Heart Failure. 2009;11:312-318.

106. Chaudhry SI, Mattera JA, Curtis JP, Spertus JA, et al. Telemonitoring in
patients with heart failure. New England Journal of Medicine. 2010;363:2301-
2309.

107. Tompkins C, Orwat J. A randomized trial of telemonitoring heart failure
patients. Journal of Healthcare Management. 2010;55:312-322.



108. Koehler F, Winkler S, Schieber M, Sechtem U, et al. Impact of remote
telemedical management on mortality and hospitalizations in ambulatory
patients with chronic heart failure. Circulation. 2011;123:1873-1880.

109. Wade MJ, Desai AS, Spettel CM, Snyder AD, McGowan-Stackewicz V,
Kummer PJ, Maccoy MC, Krakauer RS. Telemonitoring with case management
for seniors with heart failure. American Journal of Managed Care.
2011;17(3):e71-e73.

110. Maric B, Kaan A, Ignaszewski A, Lear SA. A systematic review of
telemonitoring technologies in heart failure. European Journal of Heart
Failure. 2009;11:506-517.

111. Giamouzis G, Mastrogiannis D, Koutrakis K, Karayannis G, et al.
Telemonitoring in chronic heart failure: A systematic review. Cardiology
Research and Practise. 2012. DOI:10.1155/2012/410820.

112. Dendale P, De Keulenaer G, Troisfontaines P, Weytjens C, et al. Effect of
a telemonitoring-facilitated collaboration between general practitioner and heart
failure clinic on mortality and rehospitalization in severe heart failure: the
TEMA-HF 1 (TElemonitoring in the MAnagemant of Heart Failure) study.
European Journal of Heart Failure. 2012;14:333-340.

113. Lainscak M, Cleland JGF, Lenzen MJ, Nabb S, Keber I, Follath F,
Komajda M, Swedberg K. Recall of lifestyle advice in patients recently
hopsitalised with heart failure: A EuroHeart survey analysis. European Journal
of Heart Failure. 2007;9:1095-1103.

114. Chaudhry SI, Wang Y, Concato J, Gill TM, Krumholz HM. Patterns of
weight change preceding hospitalization for heart failure. Circulation.
2007;116:1549-1554.

115. Zhang J, Goode KM, Cuddihy PE, Cleland JGF. Predicting
hospitalization due to worsening heart failure using daily weight measurement:
analysis of the Trans-European Network-Home-Care Management System
(TEN-HMS) study. European Journal of Heart Failure. 2009;11:420-427.

116. Seto E, Leonard KJ, Cafazzo JA, Barnsley J, Masino C, Ross HJ. Mobile
phone-based telemonitoring for heart failure management: A randomized
controlled trial. Journal of Medical Internet Research. 2012;14(1):e31.

117. Martensson L, Hensing G. Health literacy — a heterogeneous

phenomenon: a literature review. Scandinavian Journal of Caring Sciences.
2012;26(1):151-160.

118. Baker DW, Parker RM, Williams MV, Clark WS. Health literacy and the
risk of hospital admission. Journal of General Internal Medicine. 1998;13:791-
798.

119. Zarcadoolas C, Pleasant A, Greer DS. Understanding health literacy: an
expanded model. Health Promotion International. 2005;20(2):195-203.

57



58

120. Cameron J, Worall-Carter L, Driscoll A, Stewart S. A review of the
psychometric properties on clinical instruments. Journal of Cardiovascular
Nursing. 2009;24(6):e10-e22.

121. Riegel B, Carlson B, Moser DK, Sebern M, Hicks FD, Roland V.
Psychometric testing of the Self-Care of Heart Failure Index. Journal of
Cardiac Failure. 2004;10(4):350-360.

122. Riegel B, Lee CS, Dickson VV, Carlson B. An update on the Self-care of
Heart Failure Index. Journal of Cardiovascular Nursing. 2009;24(6):485-497.

123. Gullberg MT, Hollman-Frisman G, Ek A-C. Reference values for the
Quality of Life Index in the general Swedish population 18-80 years of age.
Quality of Life Research. 2010;19:751-760.

124. Hagell P, Westergren A. The significance of importance: An evaluation
of Ferrans and Powers quality of life index. Quality of Life Research.
2006;15:867-876.

125. Van Veldhuisen, Braunschweig F, Conraads V, Ford I, et al. Intrathoracic
impedance monitoring, audible patient alerts, and outcome in patients with heart
failure. Circulation. 2011;124:1719-1726.

126. Lincoln YS, Guba EG. Naturalistic Inquiry. Beverly Hills: Sage
Publications. 1985.





