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Abstract 
Background: There is a need to explore insomnia among patients with 
cardiovascular disease (CVD) since they have increased risk for disease 
deterioration, poor quality of life and a shorter lifetime expectancy. Cognitive 
behavioral therapy (CBT) is the main recommended insomnia treatment, 
although it is a rare treatment choice in the healthcare due to lack of certified 
CBT therapists. 

The aim of the thesis was therefore to investigate a nurse-led internet-based 
CBT for insomnia (I-CBTI) tailored for patients with CVD, that includes 
qualitative and quantitative measures to explore the patients’ characteristics 
and treatment motives, insomnia experience, treatment effect, adherence and 
the usability of a complex intervention called the Hit-IT program.  

Method: The first paper had a mixed study design to investigate the 
participants (n=126) sleep, physical and psychological characteristics in 
relation to insomnia via baseline questionnaires, as well as interviews (n=19) 
covering their motivation and expectations when participating in the Hit-IT 
program study. The second paper was a qualitative study using a Critical 
incident technique, to capture the experience of the participants (n=20) with 
CVD and insomnia sleep situation, and determine how they managed their 
insomnia. The third paper included 48 participants who were randomised to 
test the nine-week nurse-led I-CBTI treatment, tailored for patients with CVD 
or a three-week of self-studies (control group) without support. Paper four was 
a qualitative study to explore the experience and management of the Hit-IT 
program. 

The thesis findings showed that the participants were primarily male 
participants of older age, and that insomnia symptoms were significantly 
associated with worse somatic symptom severity, reduced physical quality of 
life, increased levels of depressive symptoms and cardiac anxiety. The 
participants were motivated to engage in the Hit-IT study, but were concerned 
the comorbid condition would be a hindering factor for the required behavioral 
change if randomized to the nine-week Hit-IT program. The participants also 
experience physical and cognitive insomnia triggers caused by cardiac 
symptoms at night. However, the participants in the Hit-IT program group 
significantly improved their insomnia symptoms compared to the three-week 



self-study control group. Also, the participants adherent to the Hit-IT program 
significantly increased their physical quality of life compared to those not 
adherent to treatment. Moreover, the results showed that the participants had 
trust in the Hit-IT program and experienced the intervention as very 
interesting yet challenging. The major treatment adherence facilitator was to 
experience improved sleep during the course of treatment.  
 
The thesis findings conclude that nurses have the skills to deliver a nurse-led 
I-CBTI treatment, tailored for patients’ with CVD with a sleep improvement 
outcome. The findings also confirm that primary healthcare patients of older 
age living with CVD and insomnia, are interested in and able to use internet-
based complex interventions to improve their sleep. 
 
Keyword: Cardiovascular disease, insomnia, cognitive behavioral therapy, 
internet-based, utility, effect, patient experience, complex intervention.  
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Preface 

My interest in helping other people and to understand the ways of human 
behavior, inspired me to become a registered nurse, and later a specialist in 
oncology care. During my clinical years I have cared for patients with acute 
and chronic cancer when they were going through severe and sometimes very 
demanding treatments. This have made me reflect that patients undergoing 
specific healthcare treatments also suffers from other physical and 
psychological conditions. So, my experience is that nursing care is not just 
about caring for a specific disease, it is mostly to get familiar with the patients’ 
entire life situation, to create an individual nursing caring strategy. 
Furthermore, my experience of supporting patients’ through challenging 
treatments, is the importance of making patients feel safe in the treatment 
environment, to make them believe in their own self-care resources so they 
themselves can facilitate their disease recovery and health improvements.  
 
During my clinical years I have developed an interest in engaging in nursing 
research. I  was therefore very fortunate to get the opportunity to join and 
operate a research project, which aimed to develop and test an internet-based 
intervention to improve the lives of patients with cardiovascular disease and 
insomnia. I believe  nursing care can be provided and useful in different 
contexts, such as educating, informing and supporting patients with chronical 
ill diagnosis using digital interventions. By doing so, it is possible to promote 
the patient’s own self-care resources to improve their health so they can live 
their lives in the best way they can. I have dedicated my doctoral studies to 
collect the participants stories, how it is to live with insomnia, and analysed 
their physical and psychological health state via self-assessed surveys. I have 
thereby learned that patients with cardiovascular disease and insomnia 
endures tough physical and psychological challenges, where cardiac 
symptoms are experienced to be very stressful. The thoughts and fear of 
recurrent cardiovascular events follows the patient’s day and night and 
influence the ability to sleep. One study participant explained that poor sleep 
is like an endless long day where the feeling of  “waking up to a new day” is 
consequently lost.  
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Introduction 

Sleep is a neurophysiological state that is necessary for restoration of brain 
and body function and to consolidate learning and memory (Jackson et al., 
2015). Carskadon and Dement (2011) define sleep as “a recurring, reversible 
neurobehavioral state of relative perceptual disengagement from and 
unresponsiveness to the environment”. The brains sleep and wake center is 
closely connected to several body functions (i.e., neuroendocrine system, 
autonomic neuro system, and immune system) to maintain a balanced 
homeostasis which includes the body temperature, the body fluid and 
electrolyte balance and the blood sugar levels (McEwen & Karatsoreos, 
2015). In a human life-time sleep duration changes from about 16 hours in 
infancy to seven – eight hours in adulthood. In any age, sleep duration can 
have individual variety, and is associated with health and functioning. 
Moreover, it is indicated that sleep shorter than 6 hours per night among adults 
is linked to poorer health outcomes (Jackson et al., 2015). People are likely to 
be exposed to negative stress during a life which might influences sleep 
negatively by thoughts and ruminations. For some people this acute stressful 
events (e.g., CVD symptoms) can cause sleep deprivation like insomnia, 
which can have a major impact on a person’s health. Insomnia is associated 
with higher calory intake, and stimulates inflammatory processes, high blood 
pressure, increased insulin and blood sugar levels (McEwen & Karatsoreos, 
2015). Furthermore, insomnia consequently cause increased risks for 
cardiometabolic morbidity and mortality, obesity, hypertension, 
hyperlipidemia, and diabetes (Grandner et al., 2016). Health consequences of 
insomnia are also impaired daytime and cognitive functioning, poor quality of 
life, increased health service utilization, followed by higher economic burden 
for society (Patty Taddei-Allen, 2020). Insomnia is also a risk factor for 
developing CVD (Jackson et al., 2015). 

About 18 million people die each year of CVD, estimated to represent 30% of 
all deaths worldwide. CVD is a group of disorders of the blood vessels 
supplying the heart, brain and body extremities (WHO, 2017). Hypertension 
is the leading risk factor for CVD (Mills et al., 2020). Low socio-economic 
status, lack of social support, stress, depression, anxiety, type D -personality 
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also contribute to the developing CVD (Perk et al., 2012). These risk factors 
are also barriers for treatment adherence and the ability for lifestyle 
improvement, and can also be the cause and consequences of insomnia. The 
rate of insomnia symptoms and the diagnosis of insomnia are higher among 
people with CVD, in myocardial infarction 36% (Da Costa et al., 2017), 
ischemic heart disease 50% (Bhaskar et al., 2016) and heart failure 50% 
(Redeker et al., 2010), compared to the 10% in the general population 
(Grandner et al., 2016). Poor behavioral lifestyle (increased alcohol use, 
caffeine use, low physical activity and poor diet) is associated with sleep 
disturbances such as insomnia, a risk factor for developing and significantly 
increasing the risk for disease deterioration and dying of CVD (Sofi et al., 
2014). The negative health consequences caused by insomnia among patients 
with CVD also results in recurrent healthcare visits and a higher economic 
burden for society (Wickwire et al., 2016). Behavioral changes and treatment 
of insomnia in patients with CVD are therefore important to prevent cardiac 
events and to maintain cardiac health.  

The Swedish government have set a vision to be the world’s best at e-health 
in 2025. The government’s definition of e-health is about  “using digital tools 
and sharing information digitally to achieve and maintain a good level of 
health”. The purpose of e-health is to make it easier for people to attain good 
and equal health and well-being and strengthen their own resources to increase 
independence and participation in society (E-hälsomyndigheten, 2020). The 
development of digitization proceeded very quickly during the covid-19 
pandemic in 2020, including the use of digital services 
(Folkhälsomyndigheten., 2021). The function of primary healthcare settings 
in Sweden, is to address patients with a broad perspective of diagnosis, both 
to investigate acute and chronical diseases and to manage health preventive 
work (Socialstyrelsen, 2016). The National Board of Health and Welfare are 
incorporating “good and close care” in the primary healthcare, which aim is 
to ensure that the healthcare is organized and conducted on the basis of the 
patient’s needs and conditions, and in relation to their demographic location 
(Socialstyrelsen, 2021). This can include to have internet-based healthcare 
visits and treatments available. Cognitive behavioral therapy (CBT) is the first 
line recommended treatment for insomnia, which includes cognitive and 
behavioral techniques such as sleep restriction, stimulus control, and 
relaxation therapy (Conley & Redeker, 2015). However, there is a shortage of 
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certified CBT-I therapists in the healthcare settings (Koffel et al., 2018). Also, 
CBT-I has been tested by primary care nurses with positive results on sleep 
outcome (Sandlund et al., 2017). Moreover, internet-based CBT has shown to 
be an effective therapy alternative to increase treatment access. Moreover, 
nurse-led internet-based CBT for depression have been used in patients with 
CVD with positive primary outcomes (Johansson et al., 2019), and there is a 
need to test a similar treatment format in other groups like patients with CVD 
and insomnia. Nurse-led internet-based CBT for insomnia (I-CBTI) on 
patients with CVD is a new treatment method that can increase treatment 
availability. Also, there is a knowledge-gap regarding insomnia among 
patients with CVD. This thesis therefore aims to study the patients with CVD 
lived experience of insomnia, their sleep, physical and psychological 
characteristics, the treatment effect, adherence and the usability of a nurse-led 
I-CBTI tailored for patients with CVD. 
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Background 

Good sleep and cardiovascular health  

Insomnia is a major health threat to people’s cardiovascular health (Sofi et al., 
2014), and it is therefore crucial to promote “good sleep health” since sleep is 
important for people’s ability to maintain daily function and mental well-
being (Buysse, 2014). The World Health Organization (WHO) defines health 
as “a state of complete physical, mental and social well-being and not merely 
the absence of disease or infirmity”. Cardiovascular health is defined by three 
different CVD prevention levels. The primordial state is to prevent people 
from developing risk factors of CVD, and the second level is primary 
prevention, which is to avoid cardiovascular events among people with CVD 
risk factors. The third prevention level is to avoid recurrent cardiovascular 
events among people diagnosed with CVD (Lloyd-Jones et al., 2010). The 
defined ideal cardiovascular health is related to health behaviors such as 
absence of smoking, ideal body mass index, healthy diet patterns and physical 
exercise (Lloyd-Jones et al., 2010). Good sleep health however, is 
unfortunately not clearly defined in the literature. Buysse (2014) provides a 
sleep health definition “a multidimensional pattern of sleep-wakefulness, 
adapted to individual, social, and environmental demands, that promotes 
physical and mental well-being”. Good sleep health is also described as a 
person’s subjective sleep satisfaction, sufficient sleep duration, high sleep 
efficiency, and sustained alertness during waking hours (Buysse, 2014). Sleep 
health research has begun to explore sleep characteristics (i.e., sleep quality, 
timing and variability) as a multidimensional construct, rather than focusing 
on one individual sleep characteristics (i.e., sleep duration) in relation to health 
outcomes. Multiple sleep characteristics and their interactions should 
therefore be used to explain the variance in health outcomes (Matricciani et 
al., 2018). So, multiple sleep characteristics are important to investigate in 
relation to demographics, and the physical and mental quality of life, to 
understand patients’ sleep and cardiovascular health. Moreover, sleep health 
needs to be included when investigating and evaluating cardiovascular health 
and self-care recommendations for patients with CVD.  
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Insomnia 

The International Classification of Sleep Disorders (ICSD-3, 2014) (Riemann 
et al., 2017) defines insomnia as a subjective complaint of difficulty initiating 
sleep, difficulty maintaining sleep, early morning awakening that occurs at a 
minimum of three nights per week for at least three months, with one or more 
reported daytime impairments (i.e., fatigue, memory impairment, irritability, 
reduced motivation) (Riemann et al., 2017). The prevalence of sleep disorders 
(i.e., narcolepsy, sleep breathing disorder, restless leg syndrome/and circadian 
rhythm disorders) is estimated to be 40% in the general population. Insomnia 
symptoms is reported by 60% of the population (Hombali et al., 2019) and 12 
– 20% of the population have an insomnia diagnosis (Buysse, 2013). Insomnia 
is associated with significant daytime consequences such as difficulty 
concentrating, mood disturbances, fatigue and worrying about sleep 
(Khurshid, 2018). The pathophysiology of insomnia is not determined, but 
involves physiological brain processes that alters the deactivation and 
activation of the sleep-wake function that will promote wakefulness, clinically 
called “hyperarousal” (Kay & Buysse, 2017). The attitude towards insomnia 
is often questioned by society due to insomnia not being a visible somatic 
condition, which creates feelings of isolation among those living with 
insomnia because “no one understands what it’s like” (J. M. Cheung et al., 
2014). Everybody in the surroundings have had a bad night’s sleep and think 
they can relate by saying “I know what it’s like”. This creates a turmoil for 
the patients, and they attempt to normalize the effect of the insomnia (Janet 
MY Cheung et al., 2014). However, the cause and development of insomnia 
is complex and involves biological, environmental, and behavioral factors.  

 

The 3P-Model of insomnia 

During the 1980s an increasing number of patients were getting clinical 
referrals for sleep complaints, leading to hundreds of different healthcare 
facilities emerging during this time, that claimed to work with sleep disorders 
(Spielman, 1986). However, the healthcare professionals at these facilities had 
different clinical backgrounds and training, and there was a lack of methodical 
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evaluation of the patients, who suffered from a wide range of sleep disorders. 
Also, during this time a massive number of hypnotics were prescribed for 
insomnia patients each year (Spielman, 1986). This compelled Professor 
Arthur Spielman to describe the practical assessment of the diagnostics of 
insomnia, and to conceptualize a more accurate treatment plan for patients 
with insomnia (Spielman, 1986). The 3P-model for insomnia, developed by 
Spielman et al. (1987) (Figure 1), was the first detailed model of insomnia that 
gained widespread acceptance. The model describes how insomnia occurs and 
is maintained by the interaction of three factors. The first is the predisposing 
conditions that are related to our biological and genetic inheritance as well as 
poor physical and mental health, family history of insomnia and low socio-
economic status (Perlis et al., 2011). Predisposing conditions act as a pre-
morbid factor for insomnia, meaning they lower the threshold for insomnia 
being triggered and are rarely the cause of insomnia (Spielman, 1986). The 
second factor is precipitating circumstances that involve a temporary 
contiguous event that triggers acute insomnia and manifests early insomnia. 
These events are often highly stressful situations such as acute disease, 
depression, grief, or relationship problems (Perlis et al., 2011). The third is 
perpetuating factors that includes the applied health behavior and coping 
mechanisms a person use to compensate and manage the insomnia, with for 
instance daytime naps, reading in bed, going to bed earlier, and/or staying in 
bed longer. The perpetuating factors often have a reverse effect on insomnia 
and are among the main reasons for the maintenance of the sleep disorder so 
that it becomes chronic (Perlis et al., 2011). Moreover, worrying thoughts 
about external events (i.e., conflicts, financial problems or health issues) or 
imaginary exaggerated crises cause insomnia to persist (Spielman, 1986).  
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Figure 1. The 3P-model by Arthur Spielman, describing the occurrence of insomnia 
and how predisposing (genetic), precipitating (acute events) and perpetuating factors 
(behavioral management of insomnia) interact over time from pre-morbid insomnia 
threshold, to generate chronic insomnia. (Permission to use the 3P- model in the 
current thesis has been given by Elsevier). 

 

The 3P-model of insomnia has been developed further from an epigenetic 
point of view, since the model lacks any explanation of why certain people are 
more prone to develop insomnia (Palagini et al., 2014). Epigenic mechanisms 
mean molecular or cellular alterations, that are induced by environmental 
factors or stimuli, which influence gene expression without changing the gene 
sequences. Thus, it is theorized that people with a high risk for insomnia may  
have encountered prenatal/early life stressful events that have altered their 
epigenetic mechanisms and changed their cerebral stress reactivity. These 
epigenic mechanisms of insomnia, initiated by stress in early life events, are 
suggested to endure into adulthood and to be inherited by the next generation 
contributing to predisposing factors of insomnia (Palagini et al., 2014). As the 
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3P-model of insomnia illustrates, the precipitating factors are closely related 
to the predisposing factors, such as stressful life events, and cause insomnia 
to be triggered and manifested. However, it is argued, that it is not the number 
of stressful events in life, but the lack of perceived control of these events that 
makes certain people more vulnerable to developing insomnia (Palagini et al., 
2014). Some people are therefore believed to be more highly predisposed to 
react with poor sleep when they experience stress-related events (Kalmbach 
et al., 2018). The insomnia treatment targets a person’s applied behavior to 
manage their insomnia, since these perpetuating factors continue to maintain 
the insomnia long after the precipitating factors (the acute stressful life events) 
have subsided (Spielman et al., 1987). The treatment aims to reduce the 
arousal and muscular tension through progressive relaxation, and control 
worrying thoughts and anxiety related to wakefulness. Further treatment 
components include engaging in stimulus control to ensure bedtime routines 
becomes associated with sleep onset, and establishing a proper relation 
between sleep onset late at night and waking up in the morning. The last 
treatment element is to use sleep restriction to increase sleep efficiency by 
restricting the time spent in bed (van der Zweerde et al., 2020). 

 

Treatment for insomnia  

The goal of insomnia treatment is to improve sleep and daytime functioning 
(Qaseem et al., 2016). The first recommended treatment for insomnia is 
cognitive behavioral therapy (CBT), a treatment that has proved to be effective 
for sleep improvement on a long-term basis after treatment completion. CBT 
for insomnia (CBT-I) can be delivered face-to face individually or in small 
groups, and is also an effective treatment when delivered in digital formats.  
However, lack of CBT therapists limits the treatment availability, which 
promotes the use of hypnotics in healthcare, despite the higher risks for side 
effects (i.e., daytime sleepiness, dementia and high risks of accidents and 
fractures). Hypnotics are recommended as the second insomnia treatment 
choice only if CBT-I alone has been unsuccessful (Wilson et al., 2019). CBT-
I has been shown to reduce the need for sleep hypnotics (Koffel et al., 2018) 
and has low side effects and better sleep outcome benefits than 
pharmacological treatment (Qaseem et al., 2016).  
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Cognitive behavioral therapy  

CBT is defined as “an active, directive, time-limited, structured approach used 
to treat a variety of psychiatric disorders” (Withfield & Davidson, 2008). The 
definition is broad, and this is necessary, due to the numerous and diverse 
psychotherapies available. However, the aim for all psychotherapies is to 
improve the general function and symptoms (Withfield & Davidson, 2008). 
CBT treatments are psychological approaches which have according to 
research, shown to be effective treatments for a wide range of problems (i.e., 
anxiety, phobias, depression, fatigue, eating problems, and Post-Traumatic 
Stress Disorder) (EABCT., 2019). CBT is an active, problem-solving, and 
time-consuming method that focuses on reducing emotional stress and 
improving adaptive behavior in patients with mental health problems. CBT 
treatments are designed to encourage patients to meet their treatment goals, 
and to allow patients to monitor and evaluate treatment effectiveness from 
their own collected information (Wenzel, 2017). The standard CBT-I is 
delivered in four to ten sessions individually or in groups with four to eight 
participants. The treatment elements include sleep hygiene education, 
stimulus control, sleep-restriction therapy, relaxation techniques, and 
cognitive strategies (Cunnington et al., 2013). CBT-I shows promising results 
as a tool to improve performance and quality of life in the population living 
with CVD and insomnia  and can also reduce cardiovascular morbidity and 
symptom burden (Conley & Redeker, 2015).  

 

Adherence to CBT-I treatment 

Adherence to CBT-I is suggested to be influenced by a patient’s mental state 
(i.e., depressive symptoms or anxiety), insomnia severeness, attitude to 
treatment, or perceived effectiveness of treatment (Agnew et al., 2021; 
Matthews et al., 2013). Adherence is defined as “persistence in the practice 
and maintenance of desired health behaviors and is the result of active 
participation and agreement” (Cohen, 2009). Patients are considered adherent 
when they follow healthcare recommendations. Adherence is reliant on 
concordance, where an equal relationship between healthcare provider and the 
patients is wanted, through a process of continuing communication and 
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assessment of agreed healthcare actions (Cohen, 2009). Since CBT for 
insomnia includes several behavioral change processes, it is complicated to 
evaluate, and there are no common guidelines on how to assess the adherence 
to CBT for insomnia. Previous studies have used both subjective (e.g., 
interviews) and objective measures (e.g., an adherence questionnaire, or 
therapist rated adherence), (Agnew et al., 2021). Interviewing patients 
undergoing CBT can be used to evaluate treatment adherence facilitator and 
barriers. Treatment records can show to what extent the patients have followed 
and applied the therapy components in relation to the treatment outcome.  

 

Cardiovascular disease  

Heart failure (HF), ischemic heart disease (IHD), atrial fibrillation (AF), and 
atrial flutter are common cardiovascular (CVD) diagnoses worldwide 
(Visseren et al., 2021).  Each one of these diagnoses have several ways of 
affecting the patient and will therefore be described in a general way. HF is a 
structural and/or functional defect causing left or right ventricular heart failure 
dysfunction, that influence the heart productivity at rest or during physical 
activity (McDonagh et al., 2021). HF consists of various symptoms such as 
fatigue, dyspnea, swollen ankles and legs, and its severity is divided into four 
NYHA symptom classes that are related to the level of physical activity. A 
patient with a structural and/or functional defect judged to be in NYHA class 
I HF can perform ordinary physical activity without showing symptoms of 
dyspnoea, fatigue, or palpitations, and feels no symptoms at rest. On the other 
hand, a patient in NYHA class IV HF level, can experience symptoms at rest 
and is unable to carry on any physical activity without discomfort (McDonagh 
et al., 2021). IHD is a group of cardiac conditions (i.e., angina pectoris and 
myocardial infarction) caused by restricted blood flow and oxygen supply to 
the heart from atherosclerotic plaque accumulation in the cardiac arteries. IHD 
can be stable or unstable, and the unstable IHD can influence the patient’s 
situation remarkably. IHD is characteristic by symptoms such as chest pain, 
chest discomfort, and/or dyspnea (Balla et al., 2018). The severity of IHD 
symptoms can also be evaluated using the NYHA classifications (Miller-
Davis et al., 2006). AF and atrial flutter are common atrial arrhythmias. 



12 

 

Patients with AF suffers from a deficient atria that do not contract efficiently 
and causes a decreased stoke volume and cardiac output in relation to 
tachycardia, and cause fatigue, dyspnea, and palpitation (Staerk et al., 2017). 
Patients with atrial flutter have fast abnormal atrial heart rhythm (tachycardia), 
and endure palpitations, fatigue, fainting, and embolic phenomena. Patients 
with atrial flutter often have other underlying diseases such as obstructive 
pulmonary disease, pulmonary hypertension, and HF (Rodriguez Ziccardi et 
al., 2021). Moreover, patients with HF, IHD, AF, and atrial flutter often have 
pharmacological treatment consisting of several different types of drugs, (e.g., 
betablocker and ACE-inhibitors) some of which have side effects such as 
vivid dreams, hallucinations, depressive symptoms and coughs that can 
influence sleep negatively (Laurent, 2017). However, CVD pharmacological 
treatment also reduces cardiac symptoms that can influence sleep positively. 
Moreover, patients with CVD often have to follow pharmacological treatment 
recommendations and apply self-care strategies to reduce risk factors for 
recurrent CVD events.  

 

Risk factors for cardiovascular disease and insomnia 

The 3P-disease models concept (Figure 2) explains how predisposing, 
precipitating and perpetuating cardiovascular risk factors can contribute to the 
development, maintenance and treatment of long-term disease such as CVD 
(Wright et al., 2019). The predisposing factors involve the genetic risks of, for 
instance, high blood pressure and/or coronary heart disease, and these risks 
are not restricted to people with poor lifestyle choices. Even very fit and 
athletic people can have risks of developing CVD disease on account of their 
genetic heritage. Other perpetuating factors for CVD are learned and inherited 
behavior from the own family, what a person eats and how they exercise. 
These behaviors can lead to unhealthy lifestyle choices and overweight early 
in life, resulting in increased risk for CVD events later in life. Precipitation 
factors for CVD events are less explored in the model but it is indicated that 
CVD can be triggered by any physical or mental stressful situation of any kind 
(Wright et al., 2019). Moreover, other studies confirms that patients with CVD 
are very sensitive to negative emotional stress, which can be risk factor for 
disease symptom incidents (Wirtz & Von Känel, 2017). Perpetuating factors 
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in CVD is related to a person’s behavior that can worsen the CVD symptoms. 
These behaviors could include low medication adherence, poor stress coping 
strategies and negative health behaviors such as smoking, excessive drinking, 
and an unhealthy diet (Wright et al., 2019).  

 

Figure 2. The 3P-Disease Model described by Wright et al. (2019) and the 
predisposing, precipitating and perpetuating risk factors for the development and 
maintenance of a CVD diagnosis. The model is inspired by the 3P-insomnia model 
(Spielman et al., 1987). (Permission to use the 3P-disease model in the current thesis 
has been provided). 

Adding to the overall risk factors for developing CVD are physical factors 
(i.e., high cholesterol, high blood pressure, cigarette smoking, diabetes 
mellitus, and obesity), and psychological stressors (i.e., financial or work 
problems, and/or family issues) or mental disorders (i.e., depression or 
anxiety). Furthermore, mental disorders are strongly associated with insomnia 
(Visseren et al., 2021), and insomnia has been proved to be a risk factor for 
CVD, with a high risk for poorer quality of life, disease deterioration and 
shorter life expectancy (Grandner et al., 2016; Sofi et al., 2014). The 
relationship between insomnia and CVD is bidirectional and the pathogenesis 
theory of a link between insomnia and CVD involves several mechanisms. 
Insomnia activates the brain’s main stress-response system, resulting in raised 
sympathetic activity and systemic inflammation. These mechanisms are 
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related to high blood pressure, high cholesterol, and insulin resistance, with a 
high risk for atherosclerotic accumulation and CVD disease development. 
(Grandner et al., 2016). It is therefore important to educate and follow up the 
self-care strategies among patients with CVD to promote their sleep and 
participation in cardiovascular health management. 

 

Self-care to maintain cardiovascular and good sleep health 

Self-care is an essential aspect of maintaining cardiac health among people 
living with CVD, to prevent further disease deterioration and cardiac events. 
Self-care is, according to the Middle-Range Theory of Self-Care of Long-term 
disease (Riegel et al., 2012), defined as “a process whereby individuals and 
their families maintain health through health promoting practices and 
managing illness”. Most people who are free from illness, perform healthy 
daily self-care by brushing their teeth, taking care of hygiene, choosing food, 
etc. A person can have a stable illness and still manage to maintain a healthy 
self-care behavior. When the illness becomes the priority in a patient’s life, 
the healthy self-care must continue. If a patient with a long-term disease can 
engage in their self-care, it promotes their illness management participation. 
However, it takes knowledge, skills, and support to achieve effective self-care 
behavior. The core of the Middle-Range Theory of Self-Care of Long-term 
Disease involves three concepts namely self-care maintenance, self-care 
monitoring and self-care management (Riegel et al., 2012) described in Figure 
3. According to the self-care theory it is crucial that patients with long-term 
disease receive proper education and follow-up support from the healthcare 
services, so that they gain the knowledge and skills to implement successful 
self-care behavior (Riegel et al., 2012). These skills include treatment 
adherence, eating healthy, keeping-, and monitoring a healthy body weight, 
and performing physical exercise based on their physical ability. The 
healthcare support should enhance the patient’s awareness of the self-care 
benefits of treatment adherence, smoking cessation, and decreased alcohol 
use. Family members can help by facilitating treatment adherence and healthy 
behavior as well as by monitoring symptom control and changes (Riegel et al., 
2017). The self-care recommendations to form good sleep habits are in line 
with the self-care to improve cardiac health such as avoiding nicotine, 
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decreasing alcohol and caffeine use and being physical active (Darwall-Smith, 
2021). Caffeine has a sleep-blocking effect and should not be consumed after 
two o’clock in the afternoon. Other good sleep habit practices include keeping 
a consistent time-routine for bedtime and morning awakening, getting daytime 
light exposure, and reducing external stimulation at night (i.e., social media 
and television). 

 

Figure 3. An overview of the key concepts of The Middle-Range Theory of Self-Care 
of Long-term Disease developed by Riegel et al. (2012). 

 

It is also important to make the bedroom a safe haven (i.e., with a cool 
temperature, comfortable bedding and no disturbing noises) that can promote 
sleep comfort and relaxation (Darwall-Smith, 2021). These self-care strategies 
for good sleep habits are often called “sleep hygiene” and are beneficial for 
people without or at risk for insomnia. However, patients with insomnia need 
a more progressive sleep treatment such as CBT to improve their sleep. 
Moreover, the county governors are responsible for providing healthcare 
services, access to healthy food, physical exercise facilities, and a secure and 
healthy environment (Riegel et al., 2017). A service that is most important for 
CVD-care in a county is Primary healthcare.  

• Promote healthy behaviours to improve well-being
• Healthy life-style choices
• Treatment adherence
• Requires awareness of the benefits to maintain healthy behaviours

Self-care maintenance 

• Monitoring the physically and emotionally stability
• Monitoring physical or mental changes over time
• Requires to be able to detect changes and early symptom signs 

Self-care monitoring

• Evaluation of changes in physical and emotional symptoms
• Determine if or what course of action is needed
• Requires knowledge of treatment effects for a specific symptom situation 

Self-care management



16 

 

The Swedish Primary healthcare  

Primary healthcare is an open care service that has a legal obligation to offer 
all the local community members of all ages, medical treatment, nursing, 
prevention and rehabilitation that do not require a hospital, or medical and 
technical resources (Socialstyrelsen, 2016). Primary healthcare has a great 
responsibility to provide planned and unplanned reception activities for health 
and healthcare in the field of general medical competence, as well as in 
rehabilitation, psychosocial interventions and health promotion and disease 
prevention (Socialstyrelsen, 2016). The health promotion and disease 
prevention work in the primary healthcare, which includes giving advice about 
self-care to detect early risky health behaviors (Socialstyrelsen, 2016), is 
largely primary healthcare nurses’ responsibility. They possess knowledge 
and skills in informing, educating and promoting patients with chronical 
illness, so they can be active in their own healthcare decision making and 
healthy lifestyle maintenance. Nurses also have knowledge of working with 
both patients and their relatives to form shared and agreed healthcare plans. 
Moreover, nurses have a position in communicating the patients’ healthcare 
needs to other healthcare professionals (Heumann et al., 2022). This means 
that nurses have the ability to provide educational and psychological support 
to patients in need of self-care guidance that falls within the concept of 
delivering CBT-I (Kurtz & Schmidt, 2016).  The Swedish national board of 
health and welfare has in their report from 2020, discovered a rapidly 
increased e-health technology use during the covid-epidemic. The increased 
use of e-health technology is part of the Swedish healthcare readjustments to 
find new ways to work to achieve a good and close care (Socialstyrelsen, 
2021). Treatment for insomnia often begins in primary healthcare but is often 
limited to hypnotics and/or sleep hygiene recommendations due to the lack of 
available CBT therapists (Buenaver et al., 2019). New ways to deliver CBT-I 
have developed over the years to increase treatment availability via tele-health 
services such as internet-based CBT for insomnia, and these have had positive 
results on sleep outcomes (Buenaver et al., 2019). To use internet-based CBT 
to treat insomnia and educate nurses to deliver such treatment, would therefore 
follow the Swedish healthcare goal of finding new ways to deliver good and 
close care and increase treatment availability.  
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Tele-health  

E-Health is according to World health organization (WHO), a cost‐effective 
and secure use of information and communication technologies in support of 
health and health‐related areas (WHO, 2016). E-health consist of for instance 
telehealth, telemedicine, electronic medical records, and artificial intelligence. 
Tele-health includes using information and communication technologies 
(ICT) for diagnosis, treatment and prevention of disease and injuries, research 
evaluation and education of healthcare providers, to improve the health of 
people in the communities. Also, the purpose of tele-health is to provide 
clinical support and it is meant to overcome geographical barriers, connecting 
users who are not in the same physical location (WHO, 2016). Tele-health has 
become a common way for primary healthcare patients to consult with a 
healthcare professional. The patients have described tele-health as highly 
accessible, time-saving by not having to take time off work, and safe and 
trustworthy to use. However, there are implications that tele-health cannot 
provide all the care needs that patients with complex diseases may have, and 
is also a service primarily used by women (Gabrielsson-Järhult et al., 2021). 
Tele-health involves the use of various types of  ICT, and its goal is to improve 
health outcomes (WHO, 2016). Internet-based CBT (I-CBT) is a tele-health 
intervention that has proved to be an effective treatment alternative that can 
help the vast number of patients with insomnia in need of effective treatment 
options. Several formats of I-CBT for insomnia (I-CBTI) in the general 
population have been studied, resulting in significant sleep improvement 
(Kaldo et al., 2015; Thiart et al., 2016).  

 

Internet-based CBT for insomnia  

I-CBTI has been shown to be as effective as face-to-face CBT-I. Moreover, 
therapist need less time with the patient with internet-based CBT, which 
means that one therapist can treat more patients at the same time (Blom et al., 
2015). Internet-based CBT can be self-guided, supported by reminders from a 
non-clinical technician or practice nurse, or guided by a clinician using 
telephone calls, sending emails or posting comments on a private forum 
(Andrews et al., 2010). Previous studies have shown significantly positive 



18 

 

results from using internet-based CBT for different mental disorders or 
insomnia (Andrews et al., 2010; Blom et al., 2015), or to treat depression or 
anxiety among patients with long-term diseases (Mehta et al., 2019). I-CBTI 
has also shown positive results as regards improving psychological well-being 
and sleep-related quality of life (Espie et al., 2019). Previous studies exploring 
the user experience of I-CBTI revealed that the treatments are considered as 
user-friendly, educational, and helpful to improve the sleep, but have also been 
experienced as overly time-consuming (Chan et al., 2017; Moloney et al., 
2020). Studies of I-CBTI are normally conducted with support from an 
educated therapist or by psychology students (Andrews et al., 2010; Blom et 
al., 2015; Kaldo et al., 2015). However, certified CBT therapists are not 
commonly available resource in healthcare settings (Koffel et al., 2018). To 
resolve the limited CBT therapist resources, nurse-led CBT-I has been tested 
in a primary healthcare setting, and have shown to improve sleep among 
patients with insomnia (Sandlund et al., 2017). A nurse-led I-CBTI designed 
for patients with CVD could therefore result in several beneficial factors for 
this patient group (i.e., treatment accessibility, improved sleep and quality of 
life). Development of a new I-CBTI intervention involves several steps 
according to a complex intervention framework.  

 

To develop and test a complex intervention 

A nurse-led I-CBTI can be considered a complex intervention, since complex 
interventions involve a number of interacting components and, required 
behaviors from the patients receiving the intervention, and should have a 
variety of health outcomes (O'Cathain et al., 2019). The complex interventions 
should be developed for future evaluation and should be able to function in a 
healthcare setting. The development of a complex interventions consists of 
several steps. First there is a need to determine whether the intervention is a 
necessity and is cost beneficial. Then the stakeholders need to be involved, 
which includes those who would deliver, use and benefit from the 
intervention. Thirdly, a development team with relevant expertise must be 
gathered and proceed with reviewing the research evidence. The next step is 
to identify different behavior change theories to start the development process, 
and continue with data collection using both qualitative data to understand the 
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context, and quantitative measures to evaluate outcome changes. Also, it is 
vital to identify the intervention facilitators and barriers for future 
implementation in a real-world context. Finally, the intervention design 
should be refined and re-tested to optimize the interventions usage until any 
uncertainties are resolved (O'Cathain et al., 2019). The evaluation of a 
complex intervention is an important part of determining if the intervention is 
effective in achieving the expected results. However, it is also beneficial to 
evaluate other outcomes that a complex intervention might have, such as how 
the intervention works in its context if implemented, or if it causes any 
organizational changes (Skivington et al., 2021).  

 

Nurse-led I-CBTI for patients with CVD 

Nurse-led support has been shown to be important for motivating patients with 
CVD towards increased and maintained physical activity when they have the 
ability to self-monitor their activity and progress (Westland et al., 2019). 
Nurses delivering face-to-face CBT for insomnia in a primary healthcare 
setting, have been tested in a previous randomized study with significant sleep 
improvement outcomes, and the participants were able to reduce their use of 
hypnotics. The improved sleep was maintained one year after treatment 
complexion (Sandlund et al., 2017). However, having insomnia and comorbid 
conditions such as CVD, can be a hindering factor for CBT treatment 
adherence (Blom et al., 2016). A facilitating factor for behavioral change in 
patients with comorbid conditions going through CBT for insomnia, is 
acceptance of the symptom-related problem, negative thoughts, and emotions. 
However, previous CBT-I studies designed for patients with CVD, including 
CVD-specific information in the treatment (i.e., the CVD symptoms and 
treatments consequence on sleep) resulted in better sleep, reduced anxiety and 
depressive symptoms among the participants (Heenan et al., 2019). Thus, the 
next step could be to test the effect of a nurse-led I-CBTI that is designed to 
educate about specific CVD-diagnoses, including treatment, self-care 
recommendations, and how to identify situations that trigger CVD symptoms, 
and management strategies. This I-CBTI treatment could increase treatment 
accessibility and improve sleep and cardiac health for patients with CVD and 
insomnia.  



20 

 

Rationale 

Insomnia is a highly prevalent problem among patients with CVD that causes 
physical and psychological impairments (i.e., depression, anxiety, fatigue and 
pain) (Conley & Redeker, 2015). Insomnia are associated with behavioral risk 
factors (i.e., increased alcohol use, physical inactivity and poor diet) 
(Grandner et al., 2016) and pathophysiological processes with a risk for 
obesity, diabetes and atherosclerotic plaque (Grandner et al., 2016). These 
behavioral risk factors increase the probability for morbidity and mortality 
among patients with CVD and insomnia (Grandner et al., 2016). The European 
guideline for insomnia diagnosis and treatment, recommends that other 
healthcare professionals (i.e., nurses) than psychologists or psychotherapists 
should be trained to deliver CBT for insomnia to increase access to treatment 
(Riemann et al., 2017). Nurses have the educational skills to provide 
instructive and psychological support to patients in need of self-care guidance 
included in the concept of delivering CBT-I (Kurtz & Schmidt, 2016). There 
is a lack of insomnia research on patients with CVD, and RCT designed 
studies aiming to test complex interventions via tele-health, supported by 
nurses, to improve the sleep and quality of life for this patient group. 
Considering insomnia’s negative impact on cardiovascular health and the lack 
of certified CBT therapists, nurse-led I-CBTI tailored for patients with CVD 
could increase treatment accessibility. This research project will therefore test 
a nurse-led I-CBTI intervention, that will include CVD disease specific 
elements, along with sleep psychoeducational material to promote behavioral 
change for improved sleep and quality of life. We will also investigate patients 
with CVD sleep health in relation to their physical and psychological outcome, 
as well as their motivations and expectations to participate in a I-CBTI. This 
information will be useful to examine the eligibility and adherence expectancy 
for such treatment. Moreover, the experience and management of insomnia 
among patients with CVD can bring new knowledge if these patients have 
CVD-related perpetuating factors that can be adopted in a I-CBTI treatment. 
Since the nurse-led I-CBTI tailored for patients with CVD is a newly 
developed intervention, the user experience of the intervention will be 
explored to find the facilitators and barriers for treatment adherence, which is 
important knowledge for future implementation.  
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AIM  

The aim of this thesis was to investigate a nurse-led I-CBTI tailored for 
patients with CVD and insomnia, by combining qualitative and quantitative 
measures to explore the patients’ characteristics and treatment motives, 
insomnia experience, treatment effect, adherence and the usability of a 
complex intervention.  

 

Method and material 

The design of paper I, II, III & IV  

This thesis employs both qualitative and quantitative methods using 
questionnaires and interviews (table 1). Paper I was a mixed study to describe 
the association of demographic, physical, and psychological characteristics in 
relation to insomnia in patients with CVD, participating in a nurse-led I-CBTI. 
In paper I the participants motives and expectations were explored regarding 
participation in the Hit-IT study. Paper II was a qualitative interview study 
using the critical incident technique (CIT) with patients with CVD and 
insomnia, and investigating their experience and management of factors and 
incidents influencing the sleep situation. Paper III was an RCT where 
participants were randomized to be treated with a nine-week nurse-led I-CBTI 
tailored for patients with CVD, or to a three-week internet-based self-study 
group (control group) without support. Paper IV had an exploratory 
prospective qualitative design using repeated interviews aimed at exploring 
the use of a nurse-led I-CBTI tailored for patients with CVD. 
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Table 1. The research design of the four papers.  

Paper I II III IV 
Design Mixed method Qualitative Quantitative Qualitative 

Sample 126 patients with 
CVD completed 
web-based 
questionnaires. 
Interviews with 
19 patients with 
CVD and 
insomnia. 

20 patients 
with CVD 
and insomnia   

48 patients 
with CVD and 
insomnia were 
randomized to 
I-CBTI or self-
study group  

4 patients with CVD 
and insomnia 
interviewed during 
their I-CBTI 
treatment 

Data 
collection 

Demographic 
background, ISI, 
SF-12, CAQ, 
Mastery Scale, 
DS-14, PHQ-9, 
PSQI, PHQ-15, 
EQ-5D, 
Semi-structured 
interviews pre-
treatment 

Semi-
structured 
face-to-face 
interviews 

Demographic 
background, 
ISI and SF-12 
at baseline, 
post-treatment 
(9 weeks) and 
6 months 
follow up. 

Four interviews per 
patient, one at 
baseline, 3 and 6 
weeks into 
treatment and post 
treatment. ISI and 
CAQ scores at 
baseline, during and 
post treatment, and 
number of 
completed 
assignments. 

Data 
analysis 

Descriptive 
statistics, 
correlations, 
parametric and 
non-parametric 
analysis, 
Personas model 

Critical 
Incident 
Technique 

Descriptive 
statistics, 
parametric and 
non-parametric 
analysis and 
ANCOVA 

Thematic analysis 
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Selection of participants  

The selection of participants is presented in Figure 4. Participants were 
recruited between 2017 and 2019 for all four studies. The selection of 
participants was conducted via registers of diagnosis from six primary 
healthcare centers in southern Sweden. The register search included diagnosis 
codes from the International Classification of Disease (ICD-10) and/or 
Classification of Diseases and Health Problems 1997 (KSH97-P, simplified 
version of ICD-10). The inclusion criteria were patients ≥18 years old, 
diagnosed with CVD; IHD (I20.9, I20.9P), MI (I25.2, I25.-P), HF (I50.9, I50.) 
AF and atrial flutter (I48.9, I48.-), and arrhythmia UNC (I49.9, I49). The 
diagnosis had to be registered in at least two different healthcare visits, to 
minimize the risk of including patients misdiagnosed with CVD. Exclusion 
criteria were no access to an internet connection, computer or cellphone, the 
need for a translator to understand Swedish text and language, cognitive 
disabilities, severe psychiatric disease, severe somatic disease, sleep apnea, 
drug abuse or expected survival less than 12 months. Letters with information 
on the research project were sent out to a total of 2169 patients (Figure 4). The 
patients were informed of the chance to participate in a randomized I-CBTI 
study tailored for patients with CVD and insomnia, that the study would 
include answering questionnaires, and possibly being interviewed about the 
experience of their sleeping problem as well as the experience of the I-CBTI 
usage.  

The sample size estimate was based on the probability of >2,000 screened 
primary healthcare patients diagnosed with CVD. The acceptance rate was 
calculated to be around 200 patients (i.e., self-assessed insomnia symptom 
regardless of its cause) of those who were assigned the web-based 
questionnaire. It was then assumed that around 60% of those who responded 
to the web-based questionnaires correctly, and then underwent the clinical 
examination would be excluded, due to lack of a verified insomnia diagnosis 
(Riemann et al., 2017), or the presence of exclusion criteria. The likely number 
of available patients for randomization in the study was estimated to be around 
60. Based on a medium size effect of 0.5 and α=0.01(Z=1.96), and a power of 
0.80 (Z -0.84), 60 participants (30/group) were required. 
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Data collection  

Patients that returned written and informed consent to participate (n=181), 
were emailed a link to an encrypted web-based questionnaire, to provide 
demographic information (i.e., age, living situation, education, lifestyle, 
health background, ratings of self-reported insomnia and physical and mental 
health). A detailed description of each questionnaire is described under 
Measurements. A total of 126 participants completed the web-based screening 
(Paper I).  

Participants that rated self-reported insomnia (n=85) were contacted by 
telephone by a registered nurse (thesis author) to gather further information 
about the patient (i.e., sleep situation, access to a computer, interest, and 
ability to proceed in the study). Participants who met the inclusion criteria, 
were scheduled to meet with a physician specialized in sleep to determine the 
insomnia diagnosis according to ICSD-3 criteria (Riemann et al., 2017). The 
sleep specialist also gathered information of medicine use and hypnotics. 
Patients with suspected sleep apnea were excluded and referred to seek 
healthcare for further investigation. Participants that were eligible for 
inclusion after the examination by the sleep physician, then met with the 
research nurse for further data collection (blood pressure, length, and weight) 
and give them chance to ask questions about the study content. During the 
nurse meeting the participants also received written and oral information of 
the interview studies, and the possibility to be contacted to be interviewed at 
least once about the experiences and management of incidents that influence 
sleep in patients with CVD (paper II) and insomnia and/or their perceptions 
and experiences of using the I-CBTI intervention (papers I and IV).   

Participants eligible for randomization (n=48) to participate in the Hit-IT 
study were consecutively randomized (Stata v.13 proc Ralloc with block size 
of two) to either the Hit-IT or the self-study program (control group). The 
participants were blinded to the randomization until their first login to the Hit-
IT study web-based platform. A total of 48 participants were randomized in 
the Hit-IT program (n=24) or the control group (n=24) (Figure 1) (paper III).  
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Figure 4. Flowchart of the inclusion process of papers I, II, III and IV  
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Completed online screening n=126 
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Excluded n=55 
ISI <8 (n=41) 
Sleep apnea (n=3) 
Declined participation (n=7) 
Could not be reached (n=4) 
Unknown reason (n=1) 
 
 
nn Excluded n=23 
No clinical insomnia (n=13) 
Sleep apnea (n=5) 
Restless legs (n=1) 
Epilepsy (n=1) 
Insomnia due to medical treatment (n=2) 
Shift work (n=1) 
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I-CBTI-intervention, randomized (n=48) 
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I-CBTI n=24 
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Internet-based self-guidance n=24 Dropouts n=3 
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Completed follow up n=20 
(after 9 weeks)  

Opened ≥3 of 9 
treatment 
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Opened ≥1 of 3 
treatment 
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Completed follow up n=17 
(after 6 months) 

Completed follow up n=21 
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Intention to treat analysis (n=48) 
Data collection paper III 

 

n=2169 letters of invitation to patients with CVD using diagnose register 
via six primary care centers in south of Sweden 

Data collection paper I, II and IV 
Interviews with participants 
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Data collection paper IV 
Interviews at treatment 

week 3 and 6 

Data collection paper I and III 
baseline questionnaires 

Data collection paper 
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treatment completion 
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The interview data collection procedure 

After giving written consent, participants were interviewed about their 
experiences of incidents that influenced sleep (paper II), their motives for and 
expectations of their participation in the I-CBTI study (paper I), their 
computer skills and their expectations of the intervention program, as well as 
CBT as a treatment method (paper IV). The same participants were 
interviewed in paper I and II with the semi-structured questions in table 2a. 
The interviews were held at a location agreed upon between the interviewer 
and participant and were digitally recorded (20 – 55 minutes in duration).  

Table 2a) The semi-structured interview questions for paper I and II.  

Interview questions  paper I  
- Can you describe what motivated you to participate in the intervention 
study? 
- What expectations do you have?  
- What are your thoughts about the I-CBTI program? 

The CIT interview questions paper II 
- Can you think of an incident that has affected your sleep? 
- (Where did the incident take place? Were others involved?) 
- Why do you think the incident affected your sleep situation? 
- How did the incident affect your sleep situation? 
- (How did you feel during and after the incident that affected your sleep?) 
- (What were your thoughts during and after the incident?) 
- How did the incident changed your attitude of your sleep situation? 
- What did you do in relation to the incident? (Did it have positive or 
negative effect)  
- In what way was the sleep incident challenging for your sleep situation? 

 

Four strategically chosen participants (i.e., based on variety in gender, age, 
and CVD-diagnosis) were interviewed about their experiences of the nurse-
led I-CBTI intervention (paper IV). Each participant was interviewed four 
times, at baseline, after three and six treatment weeks and post-treatment. The 
baseline interview data for paper IV were part of the same baseline interview 
data as paper II and were performed face-to-face in the participants home or 
at their primary healthcare center (interview questions Table 2b). The other 
three repeated interviews were conducted by telephone, each lasting between 
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seven to 20 minutes. Table 3 shows the interview participants’ demographics 
and an overview of their involvement in papers I, II and IV. Three of the 
interviewed participants were not included in the Hit-IT program (treatment 
or control group). 

Table 2b. The  questions used to interview participants (n=4) that underwent the Hit-
IT program.  

Interview questions for paper IV 

The first interview at treatment baseline 
- Can you describe what motivated you to participate in the intervention 
study? 
- What expectations do you have? 
- What computer skills do you have? 
- What are your thoughts about the I-CBTI program? 
- What are your experiences and insights about CBT? 
 
Interview questions after three weeks of treatment 
- Can you describe how you have experienced the program? 
- What has been positive about the program so far? 
- What difficulties have there been with the program so far? 
- What other thoughts have you had about the program so far? 

Interview questions after six weeks of treatment  
- Can you describe how you have experienced the program? 
- What has been positive about the program so far? 
- What difficulties has there been with the program so far? 
- What other thoughts have you had about the program so far? 

Interview questions after nine weeks of treatment 
- Can you describe how you experienced the program? 
- What difficulties have you experienced in implementing the program? 
- What made it easier for you to complete the program? 
- Have you experienced any changes? 

 

  



28 

 

Table 3. The table shows the interview participants for paper I, II and IV . 

Participants Age CVD Paper 1 Paper II Paper IV 
Male  13 13 3 

Women 6 7 1 
1 81 IHD * *  
2 75 Arrhythmia * *  
3 62 IHD * *  
4 76 IHD * *  
5 77 IHD * * * 
6 64 IHD * *  
7 78 IHD * *  
8 77 IHD  *  
9 61 IHD * * * 

10 81 IHD * *  
11 77 IHD * *  
12 84 AF * *  
13 75 IHD * *  
14 79 IHD, AF * *  
15 75 AF * *  
16 74 AF * * * 
17 82 HF * *  
18 76 IHD, 

Arrhythmia 
* *  

19 75 IHD, AF * *  
20 49 Arrhythmia * * * 

  

 

Development and procedure of the Hit-IT program 

Before describing the development and procedure of the Hit-IT program it is 
important to illustrate the interdisciplinary approach that was necessary to 
ensure the feasibility of the method. Interdisciplinary research is viewed on 
the basis of a common research question through different perspectives, where 
several fields of knowledge are interdependent (Sunnemark & Åberg, 2004). 
The Hit-IT research project was conducted in an interdisciplinary manner, 
where a team comprising a sleep specialist physician, nurses, an IT technician 
and a psychologist were involved in the Hit-IT program development. 
Moreover, the inclusion process included teamwork by the nurses and 
physician to find participants who met the study's inclusion criteria. The I-
CBTI intervention that was called Hit-IT, was to include CVD-specific 
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educational information and homework assignments to enhance disease 
knowledge and the awareness of self-care. The Hit-IT program web-site view 
and content is presented in Figure 5 and 6. The intention was that the text in 
the program was to be written in a way that could be easily understood by the 
patients, regardless of their educational background. The Hit-IT platform was 
designed via an encrypted Itherapy platform for internet-based psychological 
treatment (Vlaescu et al., 2016). The nine-week Hit-IT program included nine 
modules with informative text and 22 assignments distributed in the nine 
modules. The participants in the Hit-IT program group had access to a 
discussion forum and a support from a registered nurse. The first module in 
the program was an introduction to the program, with one assignment to 
capture the participants’ expectations and goals. Module II was part of the 
tailoring of the Hit-IT program that focused on educating on CVD 
pathophysiology, symptoms, diagnostics, treatments and the importance of 
physical activity in self-care, and were designed by healthcare practitioners 
with experience of care for patients with CVD (Johansson et al., 2019). 
Module II were divided in three modules that focused on different CVD 
diagnosis (i.e., ICH, HF or AF and atrial flutter), and delivered in reference to 
the participant’s CVD-diagnosis. If a participant had more than one CVD-
diagnosis, they could decide to receive an additional CVD-module. Module II 
contained assignments for the participants to identify specific situations when 
CVD-symptom occurs, and their self-care management strategies (Table 4).  

 

Table 4. Example of a homework assignment from Module II about HF. 

Situation What I usually do 
 

Suggestions for change 

I can't vacuum the entire 
apartment. Then I get both 
tired and short of breath. 

Sometimes I ignore 
cleaning but then I get a bad 
conscience because I can't 
keep my home clean. 
 

I vacuum one room at a 
time and rest between the 
rooms. 
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Module III educated about sleep hygiene, and module IV about insomnia and 
its association with CVD. Modules V to VIII contained psychoeducation to 
improve sleep (i.e., stimulus control, sleep restriction, relaxation, management 
of stress and dysfunctional thoughts about sleep). The tailored part of the sleep 
psychoeducation was to minimize the daytime adverse effect of sleep 
restriction (i.e., fatigue, extreme sleepiness, reduced motivation, irritability 
and changes in appetite) (Kyle et al., 2011). The participants were therefore 
recommended to perform sleep restriction once to twice a week and then to 
gradually increase the use of sleep restriction/week as best they could. Module 
IX was a summary of the intervention, and the participants had to describe 
what they had learned from the program content, and how to continue working 
on the implemented or new self-care strategies on their own. All the modules 
in the Hit-IT program had a short video presentation of the module content 
made by the support nurse. The text in module one and the text and quiz in 
module III to IX were developed explicitly for this research project. There was 
a total of 22 assignments in the Hit-IT program, with one to four assignments 
per module, assigned from other Swedish research projects run by Stockholm 
and Linköping University. Every assignment was specific to each module 
(Figure 5), and all modules included five to ten questions addressing the 
present topic of the module. In modules VI and IX the participants could give 
“their thoughts on the program” by answering three questions: “How do you 
experience using the program?”, “What difficulties have you experienced 
using the program?” and “What advantages do you experienced by using the 
program?” These questions were not considered part of the module 
assignments. The participants could log into the programs within two months 
after completion and were able to download the content of the modules to read 
or save for future use. 
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Figure 5. The nine-week Hit-IT program website. 
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The nine-week Hit-IT program modules content and aim 

Module 1: The first week module is an introduction of the program. The first module 
has five reading chapters on how the program is structured, what it is all about and what 
to think of when using the program. The homework assignment is to describe the 
expectations and goals for the upcoming treatment. 

Module 2: The second week module is devided in three modules that include 
education of what it is to live with either heart failure, or coronary heart disease, 
or atrial fibrillation and atrial flutter. The modules chapters include between eight 
to twelve reading chapters. The modules explain the heart function, how each 
heart disease develops, typical symptoms, causes of symptoms, risk factors and 
self-care recommendations. The modules address diagnosis, treatments and how it 
is to live with the specific heart diagnosis. The first homework is to identify 
situations when heart symptoms occur, the second is to define the symptom 
management and solutions to change the symptom management. The third 
homework is a ten-question multiplechoice quiz with reference to the module 
content.   

Module 3: The third week module is about sleep, what normal sleep is, why we 
sleep, different kinds of sleep, how much sleep is needed and how it is regulated. 
The module also addresses how sleep is measured. The module describes sleep 
medication and gives sleep hygiene advice. The first homework is to register time 
spent asleep and awake, and assess each night’s sleep quality in a seven-day sleep 
diary. The second homework is to answer a five-question multiple choice quiz. 

Module 4: The fourth week module is about sleep and heart disease with four 
reading chapters regarding sleep disorders such as sleep related breathing disorders, 
examination, and treatment. The module educates about insomnia, its causes and risk 
factors, and insomnias association to heart disease. The homework is to continue 
with a second seven-day sleep diary and to answer a five-question multiple choice 
quiz.  

Module 5: The fifth week module is about stimulus control with three reading chapters 
that describe the stimulus control purpose and how it is practically implemented. The 
first homework is to follow the stimulus control instructions (go to bed when sleepy, get 
out of bed if sleep is not possible, get out of bed the same time every morning, only use 
the bed for sleep and don’t take daytime naps). The second homework is to register how 
many times a week each stimulus control is implemented, and the third homework is to 
answer a five-question multiple choice quiz. 
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Module 6: The sixth week module is about sleep restriction. The module has four 
reading chapters that teaches about the purpose of sleep restriction (increase sleep 
pressure by reducing time in bed), and how it is implemented in practice. The first 
homework is to plan the implementation of sleep restriction, using the sleep diary 
results to calculate the time of going to bed and the time of getting up in the morning. 
Time spent in bed changes depending on the sleep efficacy. The homework also consists 
of registering how many days sleep restriction has been applied during the week. The 
second homework is to answer a five-question multiple choice quiz. 
Module 7: The seventh week module includes reading six chapter that addresses 
dysfunctional thoughts about sleep in insomnia such as “If I can’t sleep, I won’t be able 
to function”, and teaches about how to map one’s thoughts and manage them. The first 
homework is to identify troubling thoughts that occur at night and the reactions related 
to those thoughts. The second homework is to answer a five-question multiple choice 
quiz. 

Module 8: The eight-week module includes three reading chapters around stress and 
relaxation. The chapters teach about what stress is and how it is managed. The first 
homework involves trying relaxation exercises and identifying non-helping thoughts 
and helping thoughts that influence sleep. The second homework is to answer a five-
question multiple choice quiz. 

Module 9:  The ninth week and last treatment module has two reading chapters that 
teach how to continue working on your own. This module has four homework 
assignments, the first is to plan for hypothetical setbacks, the second is to fill out a 
seven-day sleep diary, the third is to describe what methods and tools have been useful 
to improve the sleep and if any other changes have been made to promote the 
cardiovascular health. The last homework is to answer a four-question multiple choice 
quiz. 

 
Figure 6. The module content of the nine-week Hit-IT program.  
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The three-week self-study program  

The three-week self-study program for the control group contained the first 
three modules of the Hit-IT program (i.e., introduction, CVD diagnosis and 
sleep) (Figure 6) without access to support nurse but with access to a 
discussion forum. In the self-study program the participants were only 
required to fill out a sleep diary, in order to compare sleep efficacy between 
the two groups (paper III).  

 

Nurse support for the Hit-IT program 

The registered nurse acting as support for the Hit-IT program (paper III) had 
undergone one day of training by a psychology firm with broad experience in 
I-CBT. The support nurse also had access to a registered psychologist and 
nurses with experience in I-CBT, sleep disorders as well as CVD diagnosis 
during the Hit-IT program. When participants completed assignments, they 
documented the results and saved them, which made them visible for the 
support nurse and facilitated written feedback (i.e., confirming, 
encouragement and reflection). If the participants did not complete 
assignments by the end of the week, they received one or two reminders by 
the support nurse. The feedback was given within 24 hours, mainly on work 
weekdays in office-hours and was adapted to the participants need, depending 
on the size, complexity, and number of completed assignments. All 
communications between the support nurse and participants were carried out 
in a secure encrypted mail-system within the Itherapy platform.  
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Measurements  

The questionnaires were web-based and were used for baseline screening and 
sent as repeated measuring during the use of the Hit-IT and self-study 
program. The questionnaires were sent automatically through the Itherapy 
platform to the Hit-IT group and control group. The questionnaires used in 
each paper and the time-point for each measurement in relation to the Hit-IT 
program, is presented in table 5. Questions about daily physical activity were 
sent on a weekly basis during the Hit-IT program., these outcomes are not 
currently analyzed or presented.  

 

Sleep measurements  

Insomnia severity index (ISI) 

The ISI measures the respondent’s perceived severity of insomnia symptoms, 
such as falling asleep, staying asleep, number of awakenings, early 
awakening, sleep satisfaction, interference of the sleep situation with daily 
life, how the sleep situation was noticed by others and the distress caused by 
the sleep difficulties. The ISI includes seven items and uses a five-point Likert 
scale to rate the insomnia severity from no problem (0) to a very severe 
problem (4), and yields a summary score from 0 to 28 (Morin et al., 2011). 
The insomnia severity is divided into four levels: no clinical insomnia (0-7), 
subthreshold insomnia (8-14), clinical insomnia of moderate severity (15-21), 
and severe clinical insomnia (22-28) (Morin et al., 2011).  

Pittsburgh sleep quality index (PSQI) 

The PSQI is a questionnaire with 19 items evaluating sleep quality and 
disturbances over the past month. The 19 items represent different sleep 
quality components such as the respondents subjective sleep quality, sleep 
latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of 
sleeping medication, and daytime dysfunction. The first four items are open 
questions, and items five to 19 are rated on four-point Likert scale. Nineteen 
individual items generate seven "component" scores, and the sum of scores 
for these seven components yields one global score (Buysse et al., 1989). 
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Sleep diary  

The sleep diary was used as an intervention assignment to measure the 
participants’ sleep efficiency, and was used when they implemented the sleep 
restrictions. The outcomes of the sleep diary have not been used as outcomes 
in the papers. The sleep diary contains nine items with questions about 1) time 
getting into bed, 2) the time at which the person attempts to fall asleep, 3) 
sleep onset latency, 4) number of awakenings, 5) duration of awakenings, 6) 
time of final awakening, 7) final rise time, 8) perceived sleep quality (via a 
Likert-scale) and 9) space for comments from the respondent. One week of 
data can be recorded on one diary page. This instrument has been widely used 
both clinically and in research (Carney et al., 2012). 

 

Quality of life and health measurements  

SF-12 health survey 

The SF-12 health survey measures the health-related quality of life. The 12-
survey items are rated on a five-point Likert scale, and eight sub-scale scores 
that include, physical functioning, role limitations due to physical health 
problems, bodily pain, general health, vitality (energy/fatigue), social 
functioning, role limitations due to emotional problems and mental health 
(psychological distress and psychological well-being). Two summary scores 
are reported – a mental component score (MCS) and a physical component 
score (PCS). A higher score on each summary indicates a better physical or 
mental quality of life (Ware et al., 1996). 

The health rated quality of life (EQ-5D) 

EQ-5D measures the respondents overall health state from five dimensions: 
mobility, self-care, usual activities, pain/discomfort, and anxiety and 
depression. The EQ-5D also include a visual analogue scale (EQ-VAS) that 
was used to capture the thesis respondents self-rated health status from 0 
(worst imaginable health state) to 100 (best imaginable health state), a higher 
score indicates improved self-perceived health (Rabin & De Charro, 1990).  
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The patient health questionnaire (PHQ-15) 

The PHQ-15 is a somatic symptom severity scale and includes 15 questions 
about the presence of for example headaches, backpain, chest pain, fainting 
spells, dizziness, breathless, menstrual pain, feeling tired, having little energy 
or trouble sleeping. The questions have ratings “not bothered at all” (0), 
“bothered a little” (1), or “bothered a lot” (2). The summary score ranges from 
0 – 30, and was divided into minimal (0 – 4), low (5 – 9), medium (10 – 14) 
and high symptom severity (Kroenke et al., 2002) 

 

Mental health measurements  

Depression symptom (PHQ-9) 
The PHQ-9 is a nine-item questionnaire about depression symptoms. The 
questionnaire includes the following areas: interested in doing things, 
problems sleeping, feelings of depression, tiredness, appetite, self-esteem, 
concentration level, level of physical movement, and harming thoughts. The 
PHQ-9 summary score ranges from 0 to 27 and is divided into five levels of 
depressive symptoms: minimal (0 – 4), mild (5 – 9), moderate (10 – 14), 
moderately severe (15 – 19) and severe (20 – 27) (Kroenke et al., 2001).  

Cardiac anxiety questionnaire (CAQ) 

The CAQ is an 18-item questionnaire developed to address heart-focused 
anxiety by including items aimed to address the following: fears and worries 
about heart disease, fear of chest-pain and other heart related symptoms, heart-
focused attention, and avoidance of activities believed to elicit cardiac 
symptoms (Van Beek et al., 2012). The CAQ uses five-point Likert scale 
ranging from 0 (never) to 4 (always). There are three subscales, heart-related 
fear (eight items), heart-related avoidance (five items) and heart-related 
attention (five items). The CAQ summary score and sub-scale summary scores 
are between 0 – 4, where a higher score indicates greater heart-focused anxiety 
(Eifert et al., 2000). 
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Mastery scale  

The mastery scale is used to estimate the respondent’s concerns regarding life-
changes and to what extent they feel in control of these changes. The 
instrument comprises seven items with different statements about situations 
that the respondents respond to, such as “I have little control over the things 
that happen to me”. There are four categories of answers from totally agree 
(1), to strongly disagree (4), and four indicates the highest level of “mastery”. 
The score varies between 7 and 28 and a higher score indicates a greater 
feeling of control (Pearlin & Schooler, 1978). 

Type D personality  

Type D personality is assessed with DS-14. This measures two personality 
traits, negative affectivity (NA) and social inhibition (SI). These traits 
comprise lower-order traits, dysphoria, irritability, and anxious apprehension 
(NA), and social discomfort, reticence, and lack of social poise (SI). The DS-
14 scale has 14 items and all items are answered using a five-point Likert scale 
ranging from “false” (0) to “true” (4). A result of 10 or below on both 
subscales indicates type D personality (Denollet, 2005). 
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Table 5. The questionnaire used in each paper and the time-point for measurement in 
relation to the Hit-IT program. 

Questionnaire Paper I Paper II Paper III Paper IV 
ISI * * * * 
SF-12 * - * - 
PSQI * - - - 
EQ-5D * - - - 
PHQ-15 * - - - 
Mastery Scale * - - - 
CAQ * - - * 
DS-14 * - - - 
PHQ-9 * - - - 
Time-point of  
measurement 

 

Baseline * * * * 
3 weeks 
treatment  

- - - * 

6 weeks 
treatment  

- - - * 

9 weeks 
treatment 
(completion) 

- - * * 

6 months post-
treatment 

- - * - 
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Analysis 

Quantitative and qualitative analysis paper I 

Paper I was a  mixed method study. Mixed method is when a researcher mixes 
or combines quantitative and qualitative research methods, techniques, 
concepts or language in one study, to make it possible to investigate a research 
question from different methodological perspectives (Johnson & 
Onwuegbuzie, 2004). By using a mixed method design, it was possible to 
recognize the participants sleep, physical and psychological health situation 
in relation to their motives and expectations to participate in the Hit-IT study. 
This information was believed to increase the knowledge of the eligibility of 
such treatment concerning factors that might influence the treatment outcome 
(e.g., degree of motivation, insomnia severity or depressive symptoms). The 
statistical analysis was performed using IBM SPSS statistics program version 
26 and presented at a 5% significance level. To analyze the total and group 
value of the participants demographics, sleep, physical and psychological 
characteristics descriptive statistic frequencies and crosstabs were used. The 
group comparison between the participants who were eligible for 
randomization and the group excluded from the Hit-IT study, was analyzed 
using an independent t-test for parametric variables (age) and a chi-square test 
for nominal variables. Ordinal variables were analysed with two independent 
sample tests (Mann-Whitney). Correlations using Spearman’s Rho were 
carried out between insomnia, and physical and psychological outcomes.  

The qualitative analysis was guided by the “personas” model created by 
Cooper, Reimann, and Cronin (2007) (Cooper et al., 2007). The persona 
model was used so we could better understand the variety of motives, 
expectations and goals of the patients with CVD and insomnia when agreeing 
to participate in the Hit-IT study, in relation to the reported quantitative 
results. The creation of personas helps to identify the users’ shared goals, 
behavior and attitudes from interviews or observations to create groups and 
descriptions that represent the unique traits of each group. The persona type 
process begins by identifying behavioral variables, then mapping the 
interview subjects to the behavioral variables. The mapping should then 
identify similarities or differences in behavioral patterns among the interview 
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subjects. The analysis then continues by synthesizing these characteristic 
patterns to make a narrative description of the group’s shared attributes and 
behaviors, and finishes by designating the persona types (Cooper et al., 2007). 
After the audiotaped interviews were transcribed, behavioral themes were 
determined according to the study objectives, the motives (why) and 
expectations (what) and the participant’s degree of expectation (how) 
regarding participating in the I-CBTI study. Text segments of each 
participant’s motives and expectations were identified after several text 
readings. The identified text segments were put into a table to further 
distinguish behavioral variables. The identified variables of each participant’s 
objective themes were listed, and clustered into their related characteristic 
patterns. These patterns had characteristics such as “sleep improvement-
oriented”, “sleep tool searcher-oriented” and “contributor-oriented”. Each 
interview was organized in groups according to the characteristic pattern, 
meaning that each participant interview belonged to one of the groups. The 
key traits of each group were listed in an affinity diagram to create the group 
characteristics in detail and verify that each interview belonged to the assigned 
group. A narrative description was created of each group and a persona type 
was assigned to represent each group’s primary behavioral characteristics.  

 

Qualitative analysis paper II 

The reason for using CIT, was that the method is beneficial when exploring 
persons’ behaviors and the management of a certain phenomenon (e.g., 
insomnia). The critical incident or experiences (e.g., worrying thoughts at 
night) are often followed by an action (e.g., listening to calm music), that can 
reveal the pros and cons of that action in relation to the purpose of the action 
(e.g., improving sleep) (Fridlund et al., 2017). The study aim was to explore 
patients with CVD with insomnia and the experienced sleep situation and the 
management of their insomnia. The purpose of the CIT analysis was, based 
on approximately 100 critical incidents, to separate experiences from actions 
used by the participants to manage the activity under investigation (Fridlund 
et al., 2017), and then to create a scheme of categorization that described and 
summarized the data (Butterfield et al., 2005). The interviews were 
transcribed verbatim and read in their entirety while listening to the 
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recordings. Several discussions were held with senior researchers who were 
experts in CIT, before and during the analysis to clarify how to identify 
experiences and actions in the data. The experiences of patients’ sleep 
situation represented the critical incidents and actions their management of 
insomnia. The interviews were reread, and notes were written in the margin to 
highlight critical incidents, and after further readings led to a clear distinction 
of incidents from actions. The incidents and actions were condensed and 
coded to search for similarities and differences. This procedure was followed 
separately for incidents and actions. In the last step, experiences and actions 
were organized into categories and sub-categories. The total number of critical 
incidents was 508, divided into 318 experiences and 190 actions. 

 

Quantitative analysis paper III 

IBM SPSS statistics data editor version 26 was used for the analysis at a 5% 
significance level. The Hit-IT program and control group comparison of 
participants’ demographic data was performed using descriptive statistics; an 
exact Fischer’s test was used for the dichotomic variables, and an independent 
sample t-test for normally distributed variables (age, mean ISI and SF-12). 
The primary purpose of an RCT is to evaluate the mean group differences 
(Hesser, 2015). The primary analysis was based on intention to treat (ITT), 
using Estimation Maximization (EM). EM is a method used to include all 
individuals in the analysis, and is most relevant in an RCT for three reasons: 
to obtain an unbiased assessment of the average effect on all treated, to gain 
statistical power, and to handle the missing data using the Missing Completely 
at Random (MCAR) test (Hesser, 2015). The missing data at follow-up (nine 
weeks and six months) was 20.8%, and the MCAR test for the missing data 
was non-significant (Little's MCAR test: Chi-Square =,000, DF = 493, Sig. = 
1,000). Demographic outcomes that correlated with the primary and 
secondary outcomes were used as predictors when EM was carried out. 
General linear regression (ANCOVA) was used to test the mean between-
group treatment differences with a significance level of 0.05 (95% Coefficient 
Interval). Effect size was calculated using Cohen’s d on both imputed and 
unimputed outcome data (d=M1-M2/SD1+SD2), where a small effect is 
considered as 0.2, medium 0.5 and large effect 0.8 (Field, 2018). 
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Qualitative analysis paper IV 

The analysis was conducted using thematic analysis (Kiger & Varpio, 2020) 
with NVIVO 1.4. Thematic analysis is useful when trying to understand a set 
of experiences, feelings or behaviors through a dataset (Kiger & Varpio, 
2020). The method includes selecting codes and creating themes that are 
formed by identifying recurrent patterns in the interview data. The analysis 
was isolated to the participants’ four interview phases in the Hit-IT program 
(i.e., pre-treatment, and after three, six and nine weeks). The interview text 
was read several times in NVIVO, and annotations were made to generate 
initial codes. When the entire interview set was coded for each of the four 
interview phases, the codes were examined and re-organized several times to 
ensure the coding was well-defined based on the original data. Sub-themes 
were created in each interview phase, based on the codes’ similarities. Each 
sub-theme’s key concept, based on the original data, was listed to map their 
relation to one another and this enabled themes to be created. The themes were 
compared to the original data, to ensure their uniqueness. Main themes were 
then created to describe the overall essence of the themes.  
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Ethical considerations 

The Hit-IT research project was approved by the Regional Ethical Council, 
Linköping University (Dnr 2015/258-31, 2017/378-32). The nurse-led I-CBTI 
trial is registered at clinicaltrials.gov (NCT03938805). All participants were 
informed of the study set-up. The participants were given oral and written 
information on the research project and told that participation was voluntary. 
This meant that the participants in this research project could cancel their 
participation at any time, without consequences, or without revealing the 
cause (CIOMS, 2017). All intended participants could contact the researcher 
responsible for the study via e-mail or telephone to ask questions about the 
research project. To achieve confidentiality the participants received a secure 
login through the encrypted Itherapy data platform, and a code of four 
numbers and four letters after having registered an e-mail in the platform. No 
information on identity was saved in the Itherapy data platform. All interviews 
were coded, and transcriptions and audio recordings from interviews have 
been saved on a secure encrypted server at Jönköping University. Identity 
details and documents on informed consent have been stored in a locked 
secure locker at Jönköping University.  
 
When considering the burden and benefits of research participation, the 
general view is that the participation should be thoroughly assessed so no 
person is subjected to more than their fair share of risks or burden (CIOMS, 
2017). In this research project it was judged that the participants would not be 
exposed to any physical harm, but to some extent might experience emotional 
discomfort when being interviewed or when required to answering repeated 
questionnaires. This research project’s motive was to generate behavioral 
change which might influence the participant’s life for better or worse, in 
physical, emotional, and social ways. The benefits were that the participants, 
selected in the Hit-IT program group, might improve their sleep and overall 
health. The risks, however, were that in the process they could experience 
physical (i.e., increased daytime tiredness during sleep restriction) and 
emotional difficulties, changing their normal behaviors, and they might not be 
supported by relatives or friends. Another reflection is that the participants 
might have been disappointed to be randomized to the control group instead 
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of the Hit-IT program group. However, some participants might feel satisfied 
by being selected to the less demanding study activity (control group). It is 
therefore possible to assume that the feeling of discomfort can be seen as a 
minor research risk, but will almost always occur (CIOMS, 2017). An 
assumable ethical risk factor in research is the sleep restriction usage during 
CBT for insomnia that is associated with side effects such as increased 
daytime tiredness (Kyle et al., 2011) until sleep rhythm is stabilized. It is 
therefore important for the researcher to be observant for the intervention’s 
impact (Vetenskapsrådet, 2017) on the participants; however, no participant 
reported any serious side effects during or after the intervention.  
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Results 

The characteristics of patients with CVD and insomnia  

Paper I present the sleep, physical and psychological demographics of the 
primary healthcare patients with CVD, who agreed to participate in the Hit-IT 
study (Table 6). The participants had a mean age of 71, were primarily male 
(73%), living with another person (76%), and 44% had a university degree. A 
majority had been treated for MI (46%) and the least common CVD diagnosis 
was HF (10%). The insomnia severity of those included in the Hit-IT-program 
(treatment or control group) was at a median level of 15 (clinically moderate 
insomnia severity), with a range from ISI 9 (subthreshold insomnia) to ISI 24 
(severe clinical insomnia). The median depressive symptom severity was at a 
mild level and the median physical quality of life score (39.54) was noticeably 
lower than the mental quality of life (50.89). Moreover, approximately 60% 
of those included in the Hit-IT program reported they had not used medication 
to help with sleep during the previous month. It was also shown in paper I that 
type D personality attributes were reported among 25% of the participants 
who agreed to participate in the Hit-IT study.  
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Table 6. Demographics of the participants who completed the baseline questionnaires (n=126), 
and of those included to the Hit-IT study (n=48) and of those excluded (n=37). 
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The physical and social triggers of insomnia  

The findings in Paper II revealed that cardiac symptoms mostly appeared at 
night, with chest pain, trouble breathing, or irregular heartbeat, which made it 
difficult to fall asleep. Other physical sleep disturbances at night were chronic 
pain or were hormone-related. Paper I, found that somatic symptom severity, 
health-related quality of life, depressive symptoms, and cardiac anxiety scores 
were significantly correlated with numerous insomnia variables (i.e., ISI 
score, difficulty falling or staying asleep or waking up too early, sleep pattern 
satisfaction, sleep efficiency, or the use of sleep medication). These results 
indicated that worse somatic symptom severity is associated with sleep 
problems, and reduced health-related quality of life is related to a worse self-
assessed sleep situation (Paper I). Another finding from Paper II was that 
social events were experienced to influence sleep negatively. It could be stress 
over family responsibility, such as taking care of older family members with 
long-term disease, or the continuous conflict with a former spouse. Other 
social-related events that could influence sleep included dealing with being 
left by the partner, or a partner’s death, or worrying about a child’s destructive 
mental health behavior. These social-related sleep disturbances were 
described as having caused depressive feelings and thoughts (Paper II). The 
results from paper I suggest that an increased level of self-assessed depressive 
symptoms is related to a higher ISI score, difficulty falling or staying asleep 
or waking up too early, worse sleep pattern satisfaction, lower sleep 
efficiency, or frequent use of sleep medication.  

The cognitive triggers of insomnia  

The participants in paper II experienced cognitive distress from their heart 
condition, with worries about the consequences of the heart disease. The fear 
of dying while sleeping, and how their family members would cope without 
them influenced their sleep negatively. There was also a suspicion that the side 
effects of medical drugs might cause sleep problems. The participants also 
experienced frustration over waking up for no reason and for the bad quality 
of sleep, especially the lack of deep sleep. They believed the poor sleep could 
be maintained by their behavior, such as daytime naps or drinking coffee too 
late in the afternoon, or having to visit the bathroom at night. The desire to 
read or watch television late at night, or the fear of darkness also caused 
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trouble sleeping. Other experienced sleep disturbances were nightmares 
and/or chaotic and intense dreams, as well as feelings of panic, hopelessness 
and/or anger about the insomnia symptoms. Participants also experienced that 
after cardiac drug changes, their nightmare events and/or heart rate 
disturbances were reduced.  

The management of insomnia, and motives to improve it  

The participants in paper II expressed they used pharmacological sleep 
strategies to manage their insomnia, by having access to heart and pain 
medication if cardiac or chronic pain symptoms occurred at night. Even if the 
participants did not use the sleep medication or only used it sometimes, it felt 
safe to have access to it. The biggest fear of using the sleep medication were 
the risk of side effects. The participants experienced physicians showed little 
understanding of the participants sleep problem. The physicians were also 
experienced to be hesitant to prescribe sleep medication due to the risks for 
side-effects which made the participants reluctant to ask for it. The insomnia 
was described managed by thoughts or an acted behaviour (Figure 7).  

 

Figure 7. The figure shows how the participants described cognitive and behavioral 
insomnia management (paper II) 
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The results from paper II also reveal that the participants performed non-
pharmacological sleep management such as relaxation techniques, 
mindfulness, or avoiding mind stimulating activities prior to bedtime. The 
qualitative results from Paper I showed that the main motives to participate in 
the Hit-IT study were to do something about the poor sleep, or to learn about 
specific sleep tools to improve sleep, or that the participation would help 
others in the same situation. They were also motivated to use a non-
pharmacological treatment method to solve the sleep problem. There were, 
however, concerns about how the comorbid conditions might affect the ability 
to implement the enquired behavioral change to improve sleep. Yet the 
expectations were that the participation would enhance the knowledge on how 
to improve the poor sleep situation. 
 

The Hit-IT program treatment effect  

The 48 participants in paper III were randomized to either the Hit-IT program 
group (n=24) or the self-study group acting as the control group (n=24). The 
primary outcomes were ISI, and the secondary outcomes were SF-12 PCS and 
SF-12 MCS. There were no significant demographic differences between the 
groups. The Hit-IT program showed a significant improvement in the mean 
between group treatment ISI effect, compared to the control group (Table 7), 
from baseline to post-treatment (nine weeks) (−2.9 between-group mean 
difference, 95% CI −4.9 to −0.9, p =.004, Cohen's d = 0.73). The changes in 
mean score of ISI from nine to six months were stable in both groups (11.64 
vs. 11.03, p =.943). There was no significant change in the health-related 
quality of life (SF-12) scores for the Hit-IT program group in either the 
physical summary score (SF-12 PCS) or the mental summary score (SF-12 
MCS) compared to the control group.  
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Table 7. The Hit-IT program and Control group mean between treatment effect 

 

The Hit-IT program effect related to adherence  

Paper III showed that 70% of the 24 participants in the Hit-IT program group 
opened six of the nine treatment modules. Half of the participants opened all 
nine modules and completed at least one assignment in seven of the opened 
modules (Figure 8). Moreover, two-thirds of the participants in the control 
group opened all three modules. The reasons for treatment non-adherence or 
drop out were reported to the nurse support via the communication system in 
the Hit-IT program (paper III). The reported reasons were health concerns, 
inadequate computer skills, other life priorities, problems adjusting to the 
program, or lack of motivation.  

 

Measures 
ICBT-I n=24 Control Group n=24 

Mean between 
group treatment 

differences P d d e 

M(SD) M(SD) (95% CI) 

 Baseline Nine 
weeks Baseline Nine 

weeks 
  

 

ISIa 15.92 
(3.878) 

11.64 
(4.679) 

16.29 
(4.112) 

14.85 
(4.057) -2.9 (-4.9 to -0.9) .004 .73 

 

 
Baseline Six 

months Baseline Six 
months 

  
 

 

ISIa 15.92 
(3.878) 

11.03 
(4.814) 

16.29 
(4.112) 

13.34 
(5.024) -2.1 (-4.7 to 0.5) .111 .47 

 

 

SF-12 PCSb 40.46 
(8.273) 

44.52 
(10.439) 

39.71 
(10.003) 

40.44 
(10.178) 3.5 (-1.2 to 8.2) .137 .40 

 

 

SF-12 
MCSc 

50.07 
(11.680) 

51.76 
(9.364) 

46.30 
(11.893) 

46.90 
(9.948) 3.4 (-1.7 to 8.5) .182 .50 

 

 
a Insomnia Severity Index      

 
b 12 Item Short Form Survey, Physical Component Score    

 
c 12 Item Short Form Survey, Mental Component Score    

 
d  P-value        

 
e  Cohen’s d       
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Figure 8. The participants treatment activity in the Hit-IT program group (n=24). 

 

In paper III, the findings showed that the adherent users (n=16) who 
completed ≥5 modules, significantly decreased their median ISI score from 
baseline to post-treatment (15 vs. 9, z = −3.082, p =.002) and there was a 
within-group significant change in median SF-12 PCS score from baseline to 
six months (38.46 vs. 50.37, z = −2.118, p =.034). There were however, no 
within-group significant changes in median SF-12 MCS from baseline to six 
months (56.19 vs. 58.01, z = −0.628, p =.530) in the adherent group. The non-
adherent group did not show any significant within-group changes in ISI or 
SF-12 from baseline to the six-month follow-up (Paper III). Furthermore, 
three of the four interviewed participants in paper IV had a high homework 
assignment completion rate in all the modules. The ISI score decreased 
(Figure 9) for three of the four participants (a, b and c), and the CAQ score 
levels (Figure 10) dropped for two participants (b and c). One participant in 
paper IV (d) completed one homework assignment and had no improvement 
in ISI or CAQ pre- to post-treatment (nine weeks).  
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Figure 9. The participants, (a, b, c and d) ISI level in paper IV during the Hit-IT 
program. No clinical insomnia (0-7), subthreshold insomnia (8-14), clinical insomnia 
of moderate severity (15-21), and severe clinical insomnia (22-28). 
 

 

  

Figure 10. The participants’ (a, b, c and d) CAQ in paper IV during the Hit-IT 
program. The CAQ score is 0 to 4 and a higher score indicates increased cardiac 
anxiety. 
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The experience of the Hit-IT program  

The findings in paper IV, revealed that the participants felt they had sufficient 
computer literacy and CBT awareness prior to the treatment start. The 
participants had a great interest in the Hit-IT program, and believed it was the 
right way to improve sleep. The participants implemented several sleep tool 
strategies during the treatment that included avoiding daytime naps, turning 
off the TV and lights, avoiding reading and looking at screens in bed, having 
a darker and silent bedroom, or going to bed when tired. The gained CVD 
diagnosis knowledge helped to distract them from troublesome thoughts at 
night related to heart symptoms and helped them go back to sleep. The 
participants however, had difficulty relating to the information in the CVD-
module, as they were not currently suffering from any cardiac symptoms. The 
stimulus control was considered an uncomplicated and structure sleep tool to 
carry out and follow. The sleep restriction however was experienced as hard 
to understand and implement, which was related to the requirement of 
following a strict time schedule when to going to bed and getting up in the 
morning. Working participants had to go to bed earlier than required by the 
sleep-awake schedule to implement sleep restriction, to cope with the 
increased tiredness at night. The retired participants however, had trouble 
following a sleep-wake schedule due to having a less time-structured life. It 
was experienced as easier to go to bed when sleepy rather than to follow an 
exact bedtime. The participants experienced both facilitating and hindering 
aspects of treatment adherence, as shown in Figure 11. 
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Treatment facilitators Treatment barriers 

Trust in the treatment method Finding the assignments and 
understanding what to do 

Positive towards the program Lack of time to engage in the 
program 

Forced to work with the sleep 
problem 

Registration of the sleep and wake 
time in the sleep diary  

Gained sleep knowledge Having technical problems  
Gained CVD diagnosis knowledge  Family crisis events  
Gained awareness of the sleep 
habits 

Did not relate to the CVD 
information  

Related to the insomnia symptom 
information 

More self-studying elements than 
expected 

Stimulus control Too long module text information 
Experience of better sleep during 
treatment 

Too small text 

Weekly survey reminders of the 
physical activity level 

Sleep restriction 

Increased social interaction Lack of time structure when retired  
Experienced to be motivated Going to bed later than the spouse 
The nice program graphic and 
easiness to enter the program. 

Treatment going on over holidays 

The use of sleep diary and quizzes  
The instruction videos in the 
module 

 

To have support  
 
Figure 11. The experienced treatment facilitators and barriers of the Hit-IT program 
in paper IV. 

The participants had treatment improvement suggestions such as reorganizing 
the module menu to facilitate the module navigation. Other suggestions were 
to create a vocabulary list of keyword facts. Further ideas were to improve 
how to edit information in the homework assignment sections. Moreover, the 
nurse support was experienced as valuable and attentive. However, it was 
proposed that computerized reminders in the program could be helpful to ease 
the nurse support burden. The Hit-IT program was experienced as very 
challenging and stressful and caused increased tiredness, but resulted in the 
experience of improved sleep. 
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Discussion  

Methodological considerations 

Hit-IT within a complex intervention framework 

The Hit-IT intervention had several interactive components and difficult 
behaviour requirements that is the description of a complex intervention 
framework design (O'Cathain et al., 2019). The interactive components were 
educational texts, 22 homework-assignments, weekly web-based 
questionnaires, and behavioral change requests to improve sleep and CVD 
self-care. Another complex intervention factor was that the Hit-IT program 
was compared to an active control group that were expected to read the content 
of three modules (i.e., introduction, CVD diagnosis and sleep), and answer the 
weekly questionnaires for nine weeks. The Hit-IT program were developed by 
a team of healthcare professionals (i.e., physician, psychologist, nurses and 
IT-technician) with, sleep, CVD, I-CBT and IT expertise. There were however 
no stakeholders such as patients, or primary care nurses involved during the 
intervention’s development, which is encouraged according to the complex 
intervention framework (O'Cathain et al., 2019). To include stakeholders 
(primary healthcare nurses and patients with CVD) during the treatment 
development could have strengthen the participant relatedness to the Hit-IT 
program tailored content, and facilitated the future implementation in a 
primary healthcare setting. However, the complex intervention requirement to 
evaluate if the participants' have accomplished any behavioral change and the 
Hit-IT program facilitators and barriers, are presented in paper III and IV.  
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Trustworthiness in qualitative research 

The concepts of trustworthiness in qualitative research  

The trustworthiness of the qualitative methods in papers I, II and IV will be 
emphasized in reference to the term’s credibility, dependability, 
confirmability and transferability. Credibility in qualitative research is meant 
to ensure that the collected and presented interview data represent the reality 
of the studied phenomenon and, it is important that interview questions are 
designed to capture the essence of the phenomenon (Shenton, 2004). 
Dependability concerns whether the participants have experience of the 
studied phenomenon and whether there is a variety of experience to provide 
richness in the data (Sandelowski, 1986). The concept of confirmability is 
applied to ensure the qualitative findings represent the participants’ expressed 
and described experiences, and are not influenced by the researchers’ 
preferences (Shenton, 2004). The level of transferability of qualitative 
research findings is generally left to the reader to decide, and it is therefore 
important the reader have all the information to understand the participants’ 
demographics and context, to compare to other groups or situations. Also, the 
researcher has to provide a thorough description of what and how many 
organizations took part in the study, and how many participants contributed to 
the data and if they had to be a certain type of people. It is also vital to report 
the method used, the duration of the data collection, and when it was 
conducted (Shenton, 2004). 
 

The credibility of paper I, II and IV 

The interview questions in Paper II were designed based on CIT (Flanagan, 
1954), and their credibility was checked by two senior researcher with broad 
expertise in CIT methodology. Two pilot interviews were held to test the 
interview questions for papers I, II and the first interview made for paper IV 
(i.e., collected during one interview occasion). However, the credibility may 
have been weakened by the decision to include the pilot interviews in the data 
analysis. The pilot interviews were, nevertheless, considered to be of good 
quality and had useful information for the study aims. The credibility of the 
interview questions is strengthened by the large amount of collected interview 
data for paper II. Paper I had various levels of richness in the interview data, 
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which may weaken the paper credibility. This may have been caused by a 
protracted interview situation when conducting interviews for paper I, directly 
after the interviews for paper II. The decision to conduct repeated interviews 
with the same participants in paper IV was made to capture the process of 
changes over time during the treatment. Repeated interviews with the same 
participants can build deeper relationship and trust between the participant and 
interviewer (Read, 2018). If the researcher conducts and engage in an 
extended data collection with for example the same participants, more 
information about the phenomenon might be revealed, and consequently, the 
data will be more trustworthy (Morse, 2015). Keeping a small sample size in 
paper IV were believed to reduce the risk for Hit-IT program effect bias, since 
the supporting nurse also were the interviewer. Also, sample size is less 
important in qualitative research, as it is related to the nature and the 
complexity of the studied phenomenon, and the quality of the interview and 
the skills of the interviewer (Morse, 2015). The interviews for paper IV were 
conducted during the Hit-IT program, which made it difficult to carry out pilot 
interviews which might have affected the study credibility. However, paper 
IV includes four interview occasions (i.e., a total of 16 interviews) and 
provided with a rich amount of data thereby strengthening the study 
credibility. All interviews, except the baseline interviews, in paper IV were 
made via telephone, which might have threatened the study credibility since 
telephone interviews lack to capture visual signs (i.e., the participants facial 
expression, body language, and contextual information during the interview), 
that can clarify verbal misunderstandings (Novick, 2008). However, the use 
of telephone interviews (paper IV) was considered the most beneficial method 
to be able to capture the participants experience at a certain time point of the 
Hit-IT program. Also, like in this study, it is often the participants voice 
expressions in forms of hesitations, silence, sighs, and/or laughs, and not the 
non-verbal data, that is included in the data analysis context (Novick, 2008). 
Likewise, telephone interviews could make the study participants feeling 
more relaxed, and be able to talk more freely about the study phenomenon 
than during face-to-face interviews (Novick, 2008). So, the paper IV study 
credibility is considered maintained despite the use of telephone interviews.  
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The dependability of paper I, II and IV 

The dependability of papers I, II and IV is strengthened by the various patient 
group demographics (age, gender and educational background) and different 
CVD diagnosis. The dependability is weakened by the use of consecutive 
rather than strategic selection during the inclusion for paper I and II. The 
purpose of the interviews in paper II was to find participants with experience 
of insomnia, and the insomnia was validated by an insomnia measurement and 
a clinical examination made by a physician specializing in sleep medicine. 
However, three participants in paper II had subthreshold of insomnia, which 
could result in limited experience of the insomnia phenomenon compared to 
a participant with clinical moderate or severe insomnia level, which may have 
influenced the paper II study dependability. What strengthens dependability 
in paper IV is that the participants were strategically selected based on being 
randomized to the Hit-IT program, age, gender, and CVD diagnosis.  

The confirmability of paper I, II and IV 

The interview researcher in papers I, II and IV had no previous caring 
experience of the participants, which creates an objective distance to the 
participants when interviewing and analyzing the data (Shenton, 2004). The 
created codes, sub-categories and categories during the analysis process in 
papers I, II and IV, were repeatedly examined and discussed by co-supervisors 
with extensive research experience in qualitative methods. Confirmability is 
also strengthened by presenting audit trails that connect the original interview 
data to the findings (Shenton, 2004). Paper I show an example of created 
variables with quotes from the interview data, and an affinity diagram is used 
in the analysis to distinguish the “personas” features based on the original 
interview data. Paper II presents two tables with several examples of the 
analysis process from interview quotations, sub-categories and categories. 
Paper IV provides a figure describing the themes and main themes, and 
interview quotations are included in the findings to confirm the described 
narratives. The presented audit trails in papers I, II and IV strengthen the 
confirmability of the qualitative results. The transferability of papers I, II and 
IV is supported by the broad description of the participants’ healthcare 
context, their sleep, physical and psychological demographics, and how many 
participants who contributed to the data. The papers also present the length of 
the interviews and where they were conducted.  
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Validity and reliability in quantitative research  

The concepts of validity and reliability in quantitative research 

The quantitative methods in papers I and III will be discussed in relation to 
the terms external validity, internal validity, and reliability. The external 
validity aims to evaluate how the results of a study can be generalized to other 
populations, settings or situations, and is discussed in relation to the external 
validity limitations (Kazdin, 2003). Internal validity referrers to the extent to 
which the intervention effect (insomnia) can be credited with little doubt to 
the effect of the independent variable (Hit-IT program) (Kazdin, 2003). The 
internal validity is determined by the level of selection bias, referring to the 
differences between the groups before experimental intervention starts 
(Kazdin, 2003). Reliability defines how a test or questionnaire produces 
similar results in different situations, or when used repeatedly at different time 
sets (test-retest-reliability) (Roberts et al., 2006). The reliability of a 
questionnaire can be measured with Cronbach’s alpha (internal consistency of 
a questionnaire), to determine if participants are responding to the 
questionnaires in a similar way (Cronbach, 1951).  
 

The external validity of paper I and III 

The patient recruitment plan of the Hit-IT study was to find a generalizable 
study sample. The use of diagnosis registry to find patients with CVD and 
insomnia, made it possible to exclude patients not matching the inclusion 
criteria (e.g., with a diagnosis of other sleep difficulties, severe physical or 
mental diagnoses and/or impairments or ongoing acute/demanding medical 
treatments), prior to the study information being sent out. This initial 
exclusion process could have contributed to weakening the external validity 
of papers I and III, since it is possible that patients were excluded who may 
have been eligible for inclusion if addressed in a clinical setting and examined 
in person. The study sample in papers I and III consisted primarily of highly 
educated elderly men diagnosed with MI. The low sample size in paper III and 
the homogenous sample demographics in papers I and III can threaten the 
external validity, even if the participants in the study sample were randomly 
selected from an urban environment among primary healthcare patients with 
CVD aged 18 – 99 years. However, MI is twice as prevalent among men than 
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women, and incidents of MI are more common with older age 
(Socialstyrelsen, 2018). Moreover, the study inclusion process was performed 
in two Swedish urban settings where 55% of the population are likely to have 
a higher level of education, high income, ethnic diversity and better health 
rates (Forsberg, 2019). So, if the inclusion process would have been performed 
both in urban and rural areas of Sweden, it might have resulted in a more 
heterogeneous study sample. Nevertheless, the external validity for the results 
of papers I and III are strengthened if generalized to populations living in 
similar urban environments and with similar socio-economic standards.  
 

The internal validity of paper I and III 

Paper III was an RCT, reported according to the CONSORT guidelines, which 
strengthens the study’s internal validity (Schulz et al., 2011). The participants 
were randomized consecutively with the use of a Stata v.13 proc Ralloc with 
a block size of two, to prevent selection biases, which strengthens the internal 
validity. Moreover, the insignificant differences in demographics between the 
groups strengthen the randomization procedure and the internal validity. The 
randomization procedure was blinded to the participants to reduce 
psychological issues (i.e., high expectations, relief or disappointment), 
promote adherence, and prevent study dropout before the Hit-IT program 
started. The blinding might not have had the desired effect since the 
psychological influences could have occurred when the group assignments 
were revealed at the treatment start. The participants in the Hit-IT program 
group showed a significantly improved insomnia effect compared to the 
control group. The treatment effect can be internally validated by the Hit-IT 
program content with stimulus control and sleep restriction, which was not 
available in the control group. Sleep restriction has proved to be the effective 
treatment component in CBT-I treatments (Maurer et al., 2021), and the Hit-
IT program adherence or non-adherence to the module assignments, 
accounted for in paper III, is also a proof of internal validity. The improved 
insomnia severity among the adherent participants was related to the rate of 
completed home assignment activity during treatment. The nursing support 
during the Hit-IT program was led by the thesis author, who was also the study 
researcher, which may have caused participant - researcher dependency, 
where the participants felt obligated to complete the Hit-IT program. 
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However, a previous study, where several nurses, including the nurse 
researcher, delivered a face-to-face CBT-I with improved sleep outcomes, 
could not attribute the study results to a specific nurse’s performance 
(Sandlund et al., 2017). Moreover, the Hit-IT program had an adherence rate 
of 54%, which follows the average adherence rate (52%) from previous I-
CBTI studies (Horsch et al., 2015). This indicates that there was a minimal 
risk for study bias in paper III caused by participant - researcher dependency. 
 

The reliability of paper III 

In paper III, the internal consistency (Cronbach’s alpha) was presented for the 
seven-item ISI questionnaire (0.68) and the 12-item SF-12 questionnaire 
(0.82). An acceptable internal consistency value is suggested to be between 
0.7 – 0.9 to ensure the reliability of the participants’ questionnaire response 
(Tavakol & Dennick, 2011). The ISI questionnaire value was nearly 0.7, 
which is an acceptable value also shown in another CBT-I study using the ISI 
questionnaire on patients with HF (Redeker et al., 2020). Moreover, the ISI 
questionnaire consists of seven items, and it is more common that the 
Cronbach’s alpha is lower in questionnaires with fewer items (Tavakol & 
Dennick, 2011). The participants physical and mental quality of life (SF-12) 
were retested with six months interval. Retest measurement can influence the 
study outcome reliability in regard to the test interval (Allen et al., 2019). 
Close measurement interval can make the respondent remember the last given 
answer and therefore desires a response consistency and repeat the answer, 
despite small health changes. On the other hand, too long measurement 
interval can cause a shift response where a respondent report outcomes of 
change relating to change of values (e.g., other life priorities, or enhanced 
coping strategies of a health problem), rather than an actual change that can 
be referred to the measured outcome (e.g., quality of life) (Allen et al., 2019; 
Schwartz et al., 2007). Response shift is a common problem in quality-of-life 
research (Schwartz et al., 2007). Even if paper III findings did not show any 
between group significant change in quality of life from  base-line to six-
months follow-up, the retest reliability of the SF-12 could have been 
strengthened with an additional follow-up measurement three-month post 
treatment to reduce the risk for response shift bias.  
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Validity in mixed method research  

Paper I was a mixed method design, which purpose is to integrate both 
qualitative and quantitative  techniques to answer one research question 
(Guetterman et al., 2015). The quantitative and qualitative analysis and the 
presentation of findings in paper I was separated and the two research methods 
findings was integrated in the study discussion section, which is not an un-
common procedure in mixed method research (Guetterman et al., 2015). The 
evaluation of supposed treatment eligibility is difficult to assess solely on the 
quantitative measures of the patients sleep, physical and psychological 
characteristics. So, the experiences of their motives and expectations for 
behavioral change added various perspectives to the quantitative results. 
There were several quantitative self-assessed questionnaires used in paper I, 
and all of them being extensively used and tested in previous studies which 
strengthen the study reliability. The persona model, however, is not widely 
used in the healthcare research field, which might compromise the study 
trustworthiness. Also, persona model have been criticized to have difficulties 
in determining the personas accuracy, and how specific a persona can be 
described to represent the intervention user sample (Chapman & Milham, 
2006). However, the use of the persona model in paper I made it possible to 
capture the participants chaired features and goals, and discovered the 
differences in their motives and expectations for participating in the Hit-IT 
study.  
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Reflection of the findings  

The thesis papers’ results showed that the participants were primarily male 
participants of older age, and that insomnia symptoms were significantly 
associated with worse somatic symptom severity, reduced physical quality of 
life, increased levels of depressive symptoms and cardiac anxiety (paper I). 
The participants experienced CVD symptoms at night that generated worrying 
thoughts and fear of dying while sleeping. The participants used non-
pharmacological sleep management instead of hypnotics to improve their 
sleep (paper II). The experienced poor sleep was the main motive to 
participate in the Hit-IT study and they wished to do something about the poor 
sleep. The participants had trust and expectations that the Hit-IT program 
would be helpful in resolving the insomnia problem, but had worries that their 
comorbidity could hinder their ability to apply the required behavioral change 
of the treatment (paper I). Despite the experienced cognitive worry that the 
comorbidity would hinder treatment adherence, 54% of the participants 
completed the new developed Hit-IT program, and significantly reduced their 
mean insomnia score compared to the control group (paper III). The treatment 
was appreciated and experienced as very useful to improve sleep, despite the 
treatment challenges (e.g., sleep diary and sleep restriction) (paper VI). The 
adherent participants (i.e., the number of open modules and completed 
assignments) in the intervention group significantly improved their physical 
quality of life compared to the non-adherent participants. Moreover, the 
reduced insomnia symptoms among the participants were maintained six 
months post-treatment (paper III). 
 

Why treatment should focus on both CVD and insomnia 

The patients with CVD and insomnia experienced anxiety and fear about the 
CVD symptoms and its consequences at night as the triggers of their insomnia 
and as factors maintaining it. The anxiety and fear of dying while sleeping, 
and thoughts at night about how their family members would cope without 
them, influenced sleep negatively (paper II). The symptom experiences at 
night can be seen as precipitating factors (i.e., stressful events) according to 
the 3P-insomnia model (Spielman et al., 1987), and not insomnia perpetuating 
factors (i.e., behavioral factors) created by the patient. However, the insomnia 
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perpetuating factors are the thoughts about and fear of the consequences of the 
CVD symptoms. The results imply that patients with CVD and insomnia not 
only struggle with the general insomnia perpetuating factors, (e.g., being 
frustrated over poor sleep), but also have to manage the catastrophic thinking 
and stress their CVD symptoms create at night (paper II). Also, worse somatic 
symptom severity, reduced physical quality of life and increased depressive 
feelings are significantly related to insomnia symptoms in patients with CVD 
(Paper I). The repeated experience of mental and physical negative stress, 
increases the risks for CVD events (Wirtz & Von Känel, 2017). Other 
insomnia perpetuating factors could be the described suspicions that the CVD 
medications created chaotic and troubling dreams that were reduced after a 
medication change (paper II). Even if there are no previous conclusive 
findings on CVD medications’ impact on sleep (Haaramo et al., 2014), the 
participants’ suspicion towards medical drugs may well lead to CVD 
treatment non-adherence. On top of that, the stress of having to manage both 
poor sleep and CVD symptoms at night can increase the risks for these patients 
of encountering disease morbidity and/or recurrent CVD events. It is therefore 
advised that a treatment plan for this patient group should focus on combining 
CVD and sleep health self-care strategies, for the purpose to improve sleep 
and quality of life. 

 

Why the Hit-IT program is different from previous studies 

The Hit-IT program reduced the insomnia severity significantly more among 
the treatment group participants compared to the control group. Also, the 
insomnia and physical quality of life were significantly improved among the 
adherent participants compared to the non-adherent participants in the Hit-IT 
program group (Paper III). However, there are no previous RCT studies that 
have tested the effect of a nurse-led I-CBTI, tailored for patients with CVD 
and the findings of paper III is therefore difficult to compare to previous 
studies. Yet, a similar study of patients with CVD and insomnia is the face-
to-face CBT-I study by Heenan et al. (2019), including CVD-specific 
elements, delivered by a psychologist with 47 participants. The treatment 
showed a significant improvement in outcomes for insomnia, anxiety and 
depression. An RCT study by Javaheri et al. (2020), using a traditional I-CBTI 
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(i.e., without CVD- specific elements) for patients with CHD, where 29 
participants were randomized, showed significant ISI improvement within the 
intervention group. However, the study showed no significant mean 
differences in ISI between the intervention and control group. The 
participants’ demographics in paper III are very similar to those of the 
participants in Heenan et al. (2019) and Javaheri et al. (2020) studies. The 
participants in the study samples were of older mean age and most were highly 
educated with a college or university degree. Other similarities were the high 
prevalence of male participants (Heenan et al., 2019) diagnosed with MI 
(Javaheri et al., 2020). The participant sample in the study by Heenan et al. 
(2019) was equally gender distributed, which could imply that women are 
more interested in receiving face-to-face CBT-I rather than internet-based 
therapy. However, that conclusion fails considering that previous I-CBTI 
studies with samples from people with insomnia without CVD, primarily 
consist of women participants, and insomnia is more prevalent among women 
(Seyffert et al., 2016). MI is twice as common among men than women in 
Sweden (Socialstyrelsen, 2018), and there is a 36% prevalence of insomnia 
among patients with MI, which can explain the high prevalence of male 
participants in paper III. Further RCT studies with larger samples, using nurse-
led I-CBTI tailored for patients with CVD, are needed to support the results 
from paper III.  

 

Why the Hit-IT program can be used by older patients with CVD 

The Hit-IT study participants were of older age (median 71 years) compared 
to earlier I-CBTI studies (Seyffert et al., 2016), which is related to the CVD 
diagnosis inclusion criteria (i.e., higher prevalence of CVD in the older 
population). The participants’ older age proves that older persons living with 
mental and physical comorbidity are open to and interested in using internet-
based treatment interventions. Moreover, the internet is highly developed and 
used in Sweden, and the internet usage has increased among retired people 
(70%) and those older than 76 years (67%) during the Coronavirus pandemic 
2020. Older people are increasingly using the internet for media services, e-
commerce, and various communication services (Svenska internetstiftelsen, 
2021). Also, older patients (>65 years of age) with long-term disease are 
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increasingly using digital health services, and believe that digital interactions 
with health care providers increases access to health care support, and allows 
faster help with self-care questions (Disler et al., 2019). To have access to 
internet and computer literacy was one of the inclusion criteria for the Hit-IT 
study. Most of the participants in the Hit-IT study had a higher education level 
(50%), and the paper IV results revealed that the participants had experience 
and self-confidence in using computers. Computer literacy among people ≥55 
years of age has been shown to be associated with higher education, being 
married, no stress while using computers, having more than one computer 
device, and higher e-health literacy (i.e., not relying on physicians for medical 
decisions, and gathering health information elsewhere) (Arcury et al., 2020). 
The computer literacy in the thesis was only briefly explored. The participants 
in paper IV stated they had sufficient computer literacy to use the Hit-IT 
program. However, one of the reported reasons for treatment drop-out in paper 
III, was limited computer skills. Therefore, further research is needed to 
understand the relationship between computer literacy, and usage of and 
adherence to a nurse-led I-CBTI for patients with CVD.  
 

Why the Hit-IT program is useful to improve self-care 

The participants in paper IV had a great interest and trust in the Hit-IT program 
and believed it was the right way to improve sleep. The main treatment 
facilitators were being motivated and experiencing improved sleep during the 
course of treatment. According to the Middle-Range Theory of Self-Care of 
Long-term Disease self-care model, the self-care maintenance benefits if the 
patients believes the required behavior is effective and useful (Riegel et al., 
2012). The participants also experienced using the sleep diary (i.e., registering 
the sleep and awake time) as very challenging, but it was also described as 
increasing the awareness of the sleep situation (paper IV). This awareness 
could have facilitated treatment adherence, since it has previously been found 
that acceptance of the sleeping problem is an important facilitator of I-CBTI 
adherence (Blom et al., 2016). The use of the sleep diary can be related to self-
care monitoring, which is a process to learn about one’s physical and mental 
symptom variations (e.g., increased daytime fatigue and mood swings), to 
evaluate if any self-care action is needed (e.g., estimate sleep efficiency) 
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(Riegel et al., 2012). According to the Middle-Range Theory of Self-Care of 
Long-term Disease self-care model (Riegel et al., 2012) the purpose of self-
care management is to learn if or what actions haves to be made taken (e.g., 
applying sleep restrictions). Moreover, the findings in paper IV showed that 
the questions sent on a weekly basis during the program, evaluating the 
participants level of daily physical activity, were experienced a positive 
motivational facilitator to increase the physical activity. These kinds of 
reminders could be pre-programmed in the Hit-IT program to promote the 
participants use of sleep and cardiac health self-care strategies. Also, to 
promote healthy lifestyle choices among patients with chronical illness can 
prolong the patients longevity (Chudasama et al., 2020). 

 

Why the Hit-IT program needs adjustment  

The participants experienced the CVD-related information and assignments 
as not relating to their own situation (paper IV). This unrelatedness were 
explained by the participants to be related to not experience any CVD-
symptoms during the treatment. Another explanation for the CVD-module 
content unrelatedness, could be that the participants already could have been 
well informed about the CVD diagnosis and had a healthy lifestyle (e.g., being 
physically active and making healthy food choices). However, it was also 
shown in paper IV that the cardiac anxiety decreased pre- to post-treatment 
for two of the participants. Even if the participants lived a healthy lifestyle, 
and did not experience any CVD symptoms during treatment, the information 
in the CVD module could have decreased CVD-related worrying thoughts. 
Moreover, the CVD module assignments could have strengthened the 
participants’ abilities in self-care monitoring as they were required to identify 
situations when CVD symptoms occurred, and to reflect on their self-care 
management (Riegel et al., 2012). In order to increase the treatment 
relatedness, the CVD module in the Hit-IT program should include 
alternatives for those already adherent to a healthy lifestyle, and 
knowledgeable about their CVD diagnosis to increase treatment relatedness. 
Also, the paper II findings, where the CVD symptoms are experienced as 
psychological stressors at night, can be included as information in the CVD 
modules; “Dysfunctional thoughts about sleep” and “Stress and relaxation” to 



69 

 

increase the treatment relatedness. Another possible approach is to add a 
module to the Hit-IT program with guidance on how to measure for instance 
blood pressure and pulse, and evaluate the knowledge about healthy blood 
pressure, or different mental (e.g., worries or fear) and physical changes (e.g., 
chest pain, increased tiredness, dizziness or breathlessness) and how to react 
(e.g., relax, take medicine or call the healthcare services) to different CVD 
symptoms. This could strengthen the self-care monitoring and the self-care 
management, and thereby help maintain cardiac health.  
 

Why the treatment adherence is difficult to evaluate 

The treatment adherence rate (i.e., the number of open modules and completed 
homework assignments) for the Hit-IT program in paper III was 54%, which 
corresponds with the average adherence rate of previous I-CBTI studies (52%) 
(Horsch et al., 2015). However, there is no common structure to measure 
adherence in ICBT-I or CBT-I studies, and treatment adherence is therefore 
measured differently (i.e., via participant interviews, adherence surveys, 
evaluating bed routines, or evaluating completed treatment assignments), 
which makes it difficult to properly compare adherence between studies 
(Agnew et al., 2021). The Hit-IT program showed a significantly reduced ISI 
score compared to the control group, which is suggested to be related to the 
participants’ level of adherence. This could indicate that the adherence is 
associated with the treatment outcome. Still, in earlier studies the relation 
between adherence and treatment outcome was uncertain and depended on the 
chosen adherence measures (Agnew et al., 2021; Horsch et al., 2015). Yet 
therapist-rated adherence measures (i.e., using adherence scales, or evaluating 
completed assignments) were more associated with reduced ISI score 
outcomes after CBT-I than was the case for self-rated adherence measures 
(Agnew et al., 2021). However, it is evident that a major scientific effort needs 
to be made to reach common ground on similar adherence measures for I-
CBTI treatments, to be able to compare adherence between studies, and 
adherence in relation to treatment effectiveness.  
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Why non-adherence to treatment is difficult to predict   

The participants in paper I described having the motivation to do something 
about their poor sleep, and were striving to learn how to use specific sleep 
tools to improve sleep. The participants also described being motivated and 
trusted the treatment method to solve the sleep problem. However, there was 
a 46% dropout rate during the Hit-IT program, where some reported reasons 
were health issues, limited computer literacy, other life priorities, problems 
adapting to the program and lack of motivation (paper III). Study dropouts are 
a common problem in sleep-related treatments and are difficult to evaluate, 
predict and prevent (Matthews et al., 2013). One can assume that the paper I 
participants’ intentions to engage in sleep behavioral change prior to treatment 
could be a predictor that they would later carry out the planned behavior. 
However, a certain behavior may well not happen despite a well-stated 
intention (Koehler & Poon, 2006). An intention for behavioral change varies 
in strength and is difficult to foresee, and people generally overestimate their 
future planned intentions when making self-predictions (Koehler & Poon, 
2006). Also, increased depressive symptoms were associated with worse 
insomnia symptoms in paper I, and depression is a well-known insomnia 
comorbidity (Javaheri & Redline, 2017) that can reduce behavioral change 
efforts. Moreover, insomnia causes daytime fatigue, which decreases the 
attempts and willingness to do anything (Horsch et al., 2015), and patients 
with long-term disease are less adherent to treatment than patients with acute 
medical conditions (Matthews et al., 2013). Suggested strategies to minimize 
the dropout rates and promote I-CBTI treatment adherence is to customize the 
support (e.g., a specific number of reminders and varied complimentary 
feedback), give reward points for treatment progression, and the ability for 
users to follow their treatment progress (Horsch et al., 2015).  

 

Why the Hit-IT program fits in the stepped care approach  

The user barriers to the Hit-IT program were lack of time to engage in the 
program, having technical problems, follow the self-study requirements, and 
applying sleep restrictions (paper IV). These adherence problems have been 
reported in previous I-CBTI studies (Chan et al., 2017). It is known that I-
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CBTI requires a great deal of self-discipline, and it is therefore not suited to 
everyone (van der Zweerde et al., 2020), which is why a stepped care approach 
can be applied to those less motivated or not responding to I-CBTI. The 
stepped care approach often starts with self-study CBT-I (e.g., books or 
online), followed by guided I-CBTI, and the next step is face-to-face CBT-I 
with a trained therapist, and lastly the patients are given an individual 
customized CBT-I treatment (Espie et al., 2019). However, the stepped care 
approach described by Espie et al. (2019) also suggests that the first CBT-I 
treatment stage of the approach should be delivered with the least amount of 
specialist care, which matches a I-CBTI treatment, led by nurses provided 
with a shorter I-CBTI training. Moreover, to include a treatment like the Hit-
IT program would conserve health care resources, which is an important 
consideration when people live longer with comorbid conditions (Chudasama 
et al., 2020). Even so, the European Academy for CBT-I, has modified the 
stepped care approach to only include healthcare professionals qualified as 
CBT-I experts (Baglioni et al., 2020). This recommendation do not concur 
with earlier studies claiming that the requirement for delivering I-CBTI is less 
important for the treatment outcome (Baumeister et al., 2014), and it also 
hinders treatment accessibility since certified CBT-I experts are limited 
resources in health care (Riemann et al., 2017). Moreover, it is stated in the 
last European guidelines for diagnostic and treatment of insomnia, that other 
healthcare professionals, such as nurses, can be trained to deliver CBT-I. Yet 
no suggestion for what the nurse CBT-I training should consist of is presented. 
However, paper III and the study by Sandlund et al. (2017) do prove that 
nurses with shorter CBT-I training can deliver treatment with successful 
outcomes on sleep.  

 

Why nurses should be considered as I-CBTI deliverer 

The Hit-IT study is the only tested nurse-led I-CBTI study for patients with 
CVD and insomnia, and adds evidence to previous studies (Sandlund et al., 
2017), that nurses can act as CBT-I support for patients with insomnia with a 
positive treatment outcome on sleep. The thesis results show that nurses have 
the competences to also deliver I-CBTI treatments for patients with complex 
comorbid conditions (paper III). These findings are not surprising since nurses 
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have the knowledge and skills to help patients with chronic illness to 
strengthen their own self-care resources and engage in healthy lifestyle 
behavioral change activity (Heumann et al., 2022). The support nurse in the 
Hit-IT program, gave confirming, complimentary, encouraging and reflective 
feedback when participants completed assignments or had questions about the 
treatment content. Reminders were given once or twice by the end of the week, 
if the participants failed to complete module assignments. The support was 
given individually on demand and was customized to the participants need, 
depending on the size, complexity, and number of completed assignments. 
Customized support during internet-based mental health interventions is 
considered an effective support method (Baumeister et al., 2014). The 
participants experienced the support to be attentive and quick in giving a 
response, and they described it as an adherence facilitator (paper IV). 
However, the participants also suggested the program could have automatic 
reminders to ease the support nurse’s burden. It was earlier implied that the 
dose-response intensity during internet-based mental health interventions has 
no significant effect on the treatment outcome. This means that automatic 
reminders to participants to complete home-work assignments, could be added 
in the Hit-IT program, which may increase the support resource effectiveness.  

The Hit-IT study was done in a research context and not in a clinical 
environment, which means that the support nurse did not have access to any 
patient journals. Access to the patient journals could have increased the 
support nurse’s understanding of the participants’ health status, which would 
have optimized the individual support. These support nurse changes would 
increase the opportunities for the Hit-IT program to be implemented in a 
clinical context. Future nurse-led I-CBTI research should include larger 
treatment samples from both a rural and urban context, and should investigate 
resource effective nurse support in a primary healthcare context, using 
insomnia, quality of life, depression, cardiac anxiety and adherence (e.g., 
computer literacy and self-efficacy) outcomes.  

It is well-known that nurses have a holistic care approach, which is an 
important feature when attending chronically ill patients (Heumann et al., 
2022). Nurses also provide preventive, acute, palliative healthcare for people 
of all ages and in different communities (Redeker, 2021). The thesis papers 
include different measures and scientific methods to evaluate and test a new 
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treatment like the Hit-IT program, to increase treatment efficiency and 
accessibility for patients with CVD and insomnia, but also to understand their 
insomnia experience. The thesis papers prove that nurses have an important 
position in tele-health intervention research, because they can present a 
holistic approach when investigating patients with CVD and insomnia, which 
can enhance and maintain the cardiac health in the population. It is also 
suggested that research nurses represent an important part of the international 
CBT-I research community, because they can increase use of the 
interdisciplinary approach, which is needed to improve the accessibility of 
CBT-I treatment for patients with insomnia and CVD. 
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Conclusion  

Firstly, patients with CVD and insomnia endure frustration with their poor 
sleep, and experience anxiety and fear related to the consequences of CVD 
symptoms, which maintains the insomnia. This physical and mental stress can 
increase the risk of patients’ with CVD encountering disease morbidity and/or 
recurrent disease events. Secondly, the participants in the Hit-IT program 
group, significantly reduced their insomnia severity, compared to the control 
group. Also, the physical quality of life was significantly improved by the 
participants adherent to the program compared to the non-adherent 
participants’ in the Hit-IT program group. Thirdly, the thesis findings show 
that nurses have the skills to deliver a nurse-led I-CBTI treatment, tailored for 
patients’ with CVD with a sleep improvement outcome. Lastly, the thesis 
findings also confirm that primary healthcare patients of older age living with 
CVD and insomnia, are interested in and able to use internet-based complex 
interventions. However, further research is needed to understand the 
association between computer literacy, treatment usage and adherence to a 
nurse-led I-CBTI for patients with CVD. Most importantly, the thesis findings 
conclude that the primary healthcare services should coordinate the CVD and 
insomnia self-care treatment plan within an insomnia treatment context to 
decrease psychological and physical distress among patients with CVD and 
insomnia, and to improve the patients’ sleep and cardiac health.  
 

Clinical implications 

Clinical implications can be given at different levels in relation to the 
healthcare of patients with CVD and insomnia in a primary healthcare setting. 
A healthcare-plan would begin with primary healthcare nurses or assistant 
nurses, screening all patients with a CVD diagnosis who visits the primary 
healthcare, to identify insomnia symptoms with the use of ISI. Of those 
patients who self-assess insomnia symptoms (i.e., ISI-score of ≥11) should 
meet with a primary healthcare physician to determine insomnia diagnosis 
according to the ICSD-3 criteria, and exclude other sleep disorders (i.e., 
narcolepsy, sleep apnea and restless leg syndrome). The patients diagnosed 
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with insomnia could receive a short information by the physician about the 
possibility to undergo a nurse-led I-CBTI program. Those patients who are 
interested in such treatment could then be referred to a nurse who makes 
further inquiries about the patients sleep improvement goals and inform about 
the requirements of undergoing a nurse-led I-CBTI. The patients with less 
motivation for behavior change, or with limited computer literacy, could 
instead be offered an insomnia treatment plan according to a stepped care 
approach (e.g., face-to-face CBT-I). To actualize the idea of providing a 
nurse-led I-CBTI in a primary healthcare setting, an internet-based 
educational program (e.g., with two- or three-days duration) and support 
manual, could be developed by experienced I-CBTI therapists, to be used to 
educate nurses to deliver I-CBTI. An internet-based educational program 
would for instance include educational material about sleep behavior, 
insomnia disorder, insomnia screening, internet-based insomnia treatment 
content, and how feedback is formulated and delivered via an I-CBTI context.  
 

To increase the possibility for the Hit-IT program to be implemented in a 
primary healthcare setting the program require some alterations to optimize 
its function in a clinical setting. This can be done by adding pre-programmed 
automatic messages in the Hit-IT program to be sent if participants are inactive 
in the program. This would increase the support nurse ability to have more 
time to give the participants individual feedback in relation to home-work 
assignment completion or questions received. Secondly, the Hit-IT program 
CVD and sleep modules could be adjusted to include assignments how the 
participants can maintain the lifestyle changes made (e.g., increased daily 
physical activity and coherent sleep), and learn how to be aware of changes in 
physical (e.g., shortness of breath when doing physical activity) and mental 
health (e.g., worrying thoughts at night) status. Learned behavior actions can 
then be decided (e.g., take medication, and/or perform relaxation techniques) 
in relation to occurrence of CVD and/or insomnia symptom. These Hit-IT 
program adjustments could increase the support effectivity given by the nurse 
in a clinical setting. Moreover, the changes in the program could improve the 
recommended self-care strategies for CVD and sleep in the program, so the 
participants can learn how to maintain and manage variations in their sleep- 
and cardiovascular health status.  
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Future research implications  

The next step for the Hit-IT program would be to test the intervention using 
an RCT design with a long-term follow-up (i.e., one- and three-years post 
treatment) in a multi-center primary healthcare setting and compare it to a 
traditional I-CBTI program (i.e., without CVD specific elements). Such study 
design would require a larger sample size with patients with CVD and 
insomnia to evaluate the outcomes of sleep (e.g., ISI, PSQI and sleep diary), 
anxiety and depressive symptoms (e.g., CAQ and HADS), and health related 
quality of life (e.g., EQ-5D and SF-12). Sleep actigraphy can be used during 
the Hit-IT program to evaluate the participants sleep behavior progress and 
provide the participants with data of their sleep and wake time to be registered 
in a sleep diary. An RCT study like this could also be evaluated using a 
qualitative method to explore the modules experienced value for the 
behavioral change, and in what order the modules can be organized. 
Moreover, the use of a self-efficacy and computer literacy questionnaire (i.e., 
e-health) could also add important data in relation to treatment adherence (e.g., 
number log in, and completed modules). The support nurse function could be 
assessed in regard of the support nurse resource effectivity (i.e., individual 
feedback vs individual feedback with automatic feedback) in association to 
the treatment outcomes. To explore how the written communication between 
the support nurse and patients are structured and distributed during the 
treatment, could also add knowledge of how the support nurse function 
communication influence the participants behavior change progress and 
treatment adherence. Finally, a visionary future study design could be to 
develop a nurse-led I-CBTI for patients with CVD, using a coproduction 
design, to create a treatment content with different levels of treatment 
challenges in relation to the patients CVD-disease and/or insomnia 
severeness, lifestyle status, behavioral change motives, computer skills and 
desired support nurse activity. 
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Summery in Swedish  

Svensk populärvetenskaplig sammanfattning 

Introduktion  

Förekomsten av sömnproblemet insomni hos patienter med hjärtkärlsjukdom 
kranskärlsjukdom är mellan 25 – 40 % beroende på diagnos, vilket är en 
betydligt högre procentandel än i en population utan hjärtkärlsjukdom (10 – 
12 %). Diagnosen insomni kan ställas om en person har problem med 
insomning, frekventa uppvaknanden och/eller för tidigt uppvaknande minst 
tre gånger i veckan under åtminstone tre månader. Därtill ska personen även 
uppleva att sömnbristen föranlett någon typ av begränsning i det dagliga livet 
(t ex uttalad trötthet, koncentrationssvårigheter, humörsvängningar, eller 
initiativlöshet). Insomni kan vara ärftligt men triggas ofta av en akut livskris 
(t ex akut sjukdom, sorg, hög arbetsbelastning eller relationsproblem). De 
flesta som genomgår en livskris kan sova dåligt under en period men brukar 
återgå till en normal sömn efter en tid. För vissa personer kvarstår dessvärre 
sömnproblemet och därför börjar personen lägga till beteenden för att 
kompensera för sömnbristen. Det kan vara att man sover en stund på dagen, 
eller ligger längre i sängen på morgonen. Det kan också vara att man försöker 
lägga sig tidigare på kvällen och tittar på telefonen, läser en bok eller ser på tv 
för att bli tröttare och kunna sova. Dessa beteenden brukar dock inte förbättra 
sömnen, utan är det som vanligtvis vidmakthåller insomnin. Frustrationen 
över att inte kunna sova på natten gör det också svårt att sova och detta skapar 
betydande stresskänslor. Patienter med hjärtkärlsjukdom och insomni har på 
grund av sömnbristens konsekvenser ökad risk för sjukdomsförsämring, 
sämre livskvalitet och kortare förväntad livslängd. Detta beror på att insomni 
stimulerar inflammatoriska och metaboliska skeenden i kroppen samt triggar 
det autonoma nervsystemet. Dessa fysiologiska processer kan i sin tur leda till 
ökad risk för ateroskleros, högt blodtryck, högre nivåer av stresshormonet 
kortisol och högre blodsockernivåer. Insomni kan också påverka den mentala 
hälsan i form av depression och ångest. De negativa psykiska konsekvenserna 
av insomni kan därför påverka livsstilsbeteendet, med inaktivitet och 
ohälsosam diet som följd. En ohälsosam livsstil är en riskfaktor för personer 
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som lever med hjärtkärlsjukdom och kan öka risken för återkommande akuta 
hjärtsymtom. Därför är det viktigt att patienter med hjärtkärlsjukdom får en 
effektiv behandling för att lära sig sova bättre, samt livsstilsråd för att förbättra 
sin livskvalitet och hjärthälsa. Kognitiv beteendeterapi för insomni (KBT-I) 
är den första rekommenderade behandlingen mot insomni. KBT- 
behandlingen fokuserar på att få personen med insomni att ändra de beteenden 
som vidmakthåller insomnin, samt att öka personens sömneffektivitet som blir 
påverkat av en längre tids sömnbrist. Dessvärre är tillgängligheten till KBT-I 
begränsad i hälso- och sjukvården på grund av bristen på certifierade KBT-
terapeuter. Därför är förskrivningen av sömntabletter det mest förekommande 
för att behandla insomni, trots att sömntabletter leder till högre risk för 
negativa biverkningar som dåsighet, vanebildning och fallolyckor. För att öka 
tillgängligheten till KBT-I, så har man under de senaste åren forskat och testat 
effekten av internet-baserad KBT har då visat sig vara lika 
behandlingseffektiv som att få KBT behandling genom fysiska träffar hos en 
terapeut. Tidigare studier med sjuksköterskeledd internetbaserad KBT mot 
depression har visat positiva behandlingseffekter. Utifrån tidigare 
forskningsresultat kan därför en sjuksköterskeledd internetbaserad KBT-I, 
som är skräddarsydd för patienter med hjärtkärlsjukdom, kunna öka 
behandlingstillgången och förbättra både sömnen och den övergripande 
livskvaliteten för denna patientgrupp.  

Syfte 

Syftet med avhandlingen var att testa en sjuksköterskeledd internet-baserad 
KBT-I, som var skräddarsydd för patienter med hjärtkärlsjukdom. Genom 
kvalitativa och kvantitativa metoder studerades patienternas egenskaper, 
behandlingsmotiv, insomni-upplevelse, behandlingseffekten, följsamhet och 
användbarheten av en komplex intervention. 

Metod 

Inklusionskriterierna för deltagande var: minst 18 år gammal, diagnostiserad 
med kärlkramp, hjärtinfarkt, hjärtsvikt, förmaksflimmer eller förmaksfladder 
eller annan arytmi. Deltagarna var också tvungna att ha tillgång till 
internetuppkoppling, dator eller mobiltelefon. Exkluderingskriterierna för 
deltagande var behov av språktolk för att förstå svensk text och språk, ha 
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kognitiva funktionsnedsättningar, svår psykiatrisk sjukdom, svår somatisk 
sjukdom, sömnapné, drogmissbruk eller en förväntad överlevnad på mindre 
än 12 månader. Vidare var gränsen för sömnproblemsnivån för deltagande, 
satt från den lägsta insomnisvårighetsgraden, som är att vara i riskzonen för 
insomni. Av 2169 informationsbrev om forskningsprojektet Hit-IT som 
skickades ut till primärvårdspatienter diagnostiserade med hjärtkärlsjukdom, 
var det 181 som accepterade deltagande. Av dessa var det 126 patienter som 
genomförde web-enkäter, vilket dels syftade till att utvärdera förekomsten av 
självskattade insomni-symptom, dels för att samla in deltagarnas demografi 
samt psykiska och fysiska hälsostatus. De patienter som rapporterade 
insomni-symptom fick träffa en sömnspecialist och en sjuksköterska, för att 
vidare utredas om insomni förelåg.  Deltagare som uppfyllde 
inklusionskriterierna och som godkände fortsatt deltagande, fick skriftlig och 
muntlig information angående genomförandet av interventionsstudien och att 
de kunde bli kontaktade för intervjuer om deras erfarenheter och hantering av 
insomni, samt deras inställning till deltagande och erfarenheterna av att 
använda interventionen.  

Den insamlade forskningsdatan resulterade i fyra delstudier. Första studien 
(126 deltagare) var en mixad studie (både kvantitativ och kvalitativ metod) för 
att beskriva deltagarnas demografiska, fysiska och psykologiska egenskaper 
och dess samband med insomni symptom. Studien undersökte också 
deltagarnas motiv och förväntningar angående deltagandet i Hit-IT-studien. 
Studie II var en kvalitativ intervjustudie (20 deltagare) med syftet att utforska 
patienter med hjärtkärlsjukdom och deras erfarenhet och hantering av faktorer 
och situationer som påverkar sömnsituationen. Studie III (48 deltagare) var en 
kvantitativ studie där deltagarna blev slumpmässigt indelade att antingen 
genomgå en nio veckor lång sjuksköterskeledd internet-baserad KBT-I, 
skräddarsydd för patienter med hjärtkärlsjukdom eller få genomgå en tre 
veckor lång internetbaserad självstudiegrupp (kontrollgrupp) utan terapistöd. 
Studie IV (fyra deltagare) var en kvalitativ design med upprepade intervjuer 
som syftade till att utforska erfarenheten av att använda en sjuksköterskeledd 
internet-baserad KBT-I, skräddarsydd för patienter med hjärtkärlsjukdom. 
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Interventionen Hit-IT 

Den sjuksköterskeledda internet-baserade KBT-I interventionen för patienter 
med hjärtkärlsjukdom kallas Hit-IT som står för hjärt- och insomnibehandling 
via internet. Hit-IT-behandlingen består av nio behandlingsmoduler som 
tilldelades deltagarna en gång i veckan under nio veckor (Figur 1). 
Kontrollgruppen hade samma informationsinnehåll som de tre första 
modulerna av Hit-IT-behandlingen, men hade ingen support.  

 

 Figur 1. Hit-IT-behandlingens översikt.  

• Att informera och skapa engagemang för 
programmet samt att sätta upp dina mål för 
programmet

Vecka I
Inledning

• Att förmedla kunskap om hjärtsjukdomen hur 
den behandlas och hur det kan vara att leva 
med hjärtsjukdomen, samt vad man själv kan 
göra för att bibehålla och förbättra sin 
hjärthälsa

Vecka II
Att leva med hjärtsjukdom

Kranskärlssjukdom, hjärtsvikt, 
förmaksflimmer eller 

förmaksfladder  

• Att förmedla kunskap om vad sömn är och hur 
det mäts, och vårt sömnbehov samt faktorer 
som påverkar sömnen.

Vecka III
Sömn

• Att förmedla kunskap om vad som händer när 
sömnen är dålig och hur sömnmedicin används

Vecka IV
Sömn vid hjärtsjukdom

• Att förmedla kunskap om hur man minskar på 
aktiviteter som stimulerar vakenhet och endast 
använder sängen för att sova, samt begränsar 
tiden man spenderar i sängen.

Vecka V
Stimuluskontroll

• Att förmedla kunskap om hur man ska minska 
vakenhetstiden i sängen för att öka sömntrycket 
och sömneffektiviteten.

Vecka VI
Sömnrestriktion 

• Att identifiera vilka tankar och uppfattningar 
man upplever ha negativa effekter på sömnen

Vecka VII
Dysfunktionella tankar om 

sömn

• Att identifiera stressiga tankar och hur de kan 
hanteras för att minska deras effekter på 
sömnen

Vecka VIII
Stress och avslappning

• Att reflektera över de kunskaper man erhållit 
under behandlingen och hur man kan hantera 
återfall av dålig sömn i framtiden. 

Vecka IX
Att arbeta vidare på egen 

hand
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Resultat 

Resultatet av de fyra studierna visade att deltagarna i Hit-IT-studien i första 
hand var manliga deltagare med en högre medelålder (71 år), och att 
insomnisymptom var signifikant associerade med värre kroppsliga symtom, 
minskad fysisk livskvalitet, högre nivå av depressiva symtom och 
hjärtrelaterad ångest (studie I). Deltagarna upplevde hjärtrelaterade symptom 
mestadels på natten, som genererade i oroande tankar och rädsla för att dö 
medan de sov, vilket upplevdes bidra till insomnin. Deltagarna försökte på 
egen hand hantera sina sömnbesvär utan sömntabletter för rädslan av att 
drabbas av läkemedelsbiverkningar (studie II). Den upplevda sömnbristen var 
huvudmotiven att delta i Hit-IT-studien och deltagarna hade motivation och 
viljan att göra något åt den dåliga sömnen. Deltagarna uttryckte också tillit 
och förväntningar på att den sjuksköterskeledda, internet-baserade KBT-I 
behandlingen (kallad Hit-IT behandlingen) skulle vara till hjälp för att kunna 
få sova bättre. Däremot fanns det samtidigt en oro för att deras samsjuklighet 
skulle kunna hindra förmågan att tillämpa de nödvändiga 
beteendeförändringarna som krävdes av Hit-IT behandlingen (studie I). Trots 
denna oro, fullföljde 54 % av deltagarna den nyutvecklade nio-veckors Hit-
IT-behandlingen, och förbättrade signifikant sina genomsnittliga 
insomnisvårigheter jämfört med kontrollgruppen (studie III). Behandlingen 
upplevdes av deltagarna som mycket användbar för att förbättra sin sömn trots 
de beskrivna behandlingsutmaningarna (t ex., att fylla i en sömndagbok och 
genomföra sömnrestriktionen) (studie IV). De följsamma deltagarna i 
interventionsgruppen, som öppnat minst 7 av 9 moduler och genomfört 
hemuppgifterna, förbättrade sin fysiska livskvalitet avsevärt jämfört med de 
icke följsamma deltagarna. Dessutom bibehölls den förbättrade sömnen bland 
deltagarna i interventionsgruppen sex månader efter behandlingen (studie III). 
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Slutsatser och fortsatta rekommendationer  

Avhandlingens resultat visar att primärvårdspatienter med hjärtkärlsjukdom 
och insomni upplever frustration över sin dåliga sömn, och upplever ångest 
och rädsla för konsekvenserna av hjärtkärlsjukdomens symptom, vilket skapar 
en oro som upplevs vidmakthålla insomnin. Den fysiska och psykiska stressen 
kan öka risken för återkommande hjärtsjukdomssymptom. För det andra 
ansågs Hit-IT behandlingen vara effektiv eftersom deltagarna signifikant 
förbättrade sin sömn jämfört med kontrollgruppen. Den fysiska livskvaliteten 
förbättrades avsevärt av de följsamma deltagarna jämfört med de icke 
följsamma deltagarna i Hit-IT-behandlingsgruppen. För det tredje visar 
avhandlingsresultatet att sjuksköterskor har kompetens att agera som support 
i en internet-baserad KBT-I, skräddarsydd för patienter med hjärt-
kärlsjukdom. Slutligen bekräftar avhandlingens resultat också att 
primärvårdspatienter i äldre ålder som lever med hjärtkärlsjukdom och 
insomni är intresserade och kapabla att använda internetbaserade KBT 
insomnibehandlingar. Det behövs dock ytterligare forskning för att förstå 
sambandet mellan deltagarnas datorkunskaper, användning och följsamhet av 
en sjuksköterskeledd KBT-I för patienter med hjärtkärlsjukdom. En annan 
viktig slutsats är att primärvården bör samordna behandlingsplanen för 
patienter med hjärtkärlsjukdom och insomni och inte behandla dem som 
separata åkommor. Genom en kombinerad egenvårdsstrategi för 
hjärtkärlsjukdom och insomni, kan det bli möjligt att minska patienternas 
psykologiska och fysiska besvär och förbättra denna patientgrupps sömn och 
hjärthälsa. 
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The Hit-IT project

– the development and evaluation of an internet-based complex 
intervention for primary healthcare patients with cardiovascular disease 
and insomnia

The aim of this thesis was to investigate a nurse-led internet-based cognitive behavioural 
therapy program (I-CBTI), tailored for patients with cardiovascular disease (CVD). The 
thesis consists of four papers where the first paper was a mixed study design to investigate 
the participants (n=126) sleep, physical and psychological characteristics in relation to 
insomnia, as well as using interviews (n=19) covering their motivation and expectations 
when participating in the Hit-IT program study. The second paper was a qualitative study, 
to capture the experience of the participants (n=20) with CVD and insomnia sleep situation, 
and determine how they managed their insomnia. The third paper included 48 participants 
who were randomly selected to test the nine-week nurse-led I-CBTI treatment, tailored for 
patients with CVD or a three-week of self-studies (control group) without support. The last 
paper, four participants were interviewed to explore the experience and management of the 
Hit-IT program. 

The findings showed that the participants were of older age and experienced CVD symptoms 
at night generated worrying thoughts and fear of dying while sleeping. The experienced 
poor sleep was the main motive to participate in the Hit-IT study and they had trust and 
expectations that the treatment would be helpful in resolving the insomnia problem. After the 
nine-week Hit-IT program the participants had significantly reduced their insomnia severity 
compared to the control group, and those adherent to treatment significantly improved their 
physical quality of life compared to the non-adherent participants in the Hit-IT program group. 
The treatment was appreciated and experienced as very useful to improve sleep, despite the 
treatment challenges. 

The thesis findings show that nurses have the skills to deliver a nurse-led I-CBTI treatment, 
tailored for patients’ with CVD with a sleep improvement outcome. The findings also confirm 
that primary healthcare patients of older age living with CVD and insomnia, are interested in 
and able to use internet-based complex interventions to improve their sleep.




