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Abstract 

Background: Patients with refractory angina pectoris (RAP) suffer from 
debilitating symptoms with considerable limitation of functional capacity and 
impaired health-related quality of life (HRQoL) despite optimised medical 
therapy. In addition, frequent angina symptoms are strongly associated with 
psychological distress. The challenging management of RAP and the severe 
limitations and symptomatology experienced by these patients underscore the 
need for further research in more novel treatment approaches. Enhanced 
external counterpulsation (EECP) is a potential non-invasive treatment that 
can decrease limiting symptoms in patients with RAP and is generally given 
as 35 one-hour sessions (i.e., one course) over seven weeks. 

Aim: The overall aim was to obtain a deeper understanding of patients’ 
experiences undergoing EECP treatment and to evaluate the effects of the 
treatment with focus on physical capacity, HRQoL and safety.  

Methods: An explorative and interventional study comprising both qualitative 
(paper I) and quantitative (papers II, III, and IV) study designs were 
performed. In paper I, semi-structured interviews took place with 15 
strategically selected patients who had finished an EECP course at the two 
existing EECP clinics in Sweden. Data were analysed using inductive 
qualitative content analysis. In paper II, a quasi-experimental study with one-
group pre-test/post-test design with a six-month follow-up was performed 
with 50 patients who had undergone one EECP course. The following pre- 
and post-treatment data were collected: medication use, six-minute walk test 
(6MWT), functional class according to the Canadian Cardiovascular Society 
(CCS), self-reported (i.e., questionnaire data) cardiac anxiety, and HRQoL. 
The questionnaires were also completed at a six-month follow-up. In paper III 
and IV, sociodemographic, medical, and clinical data related to EECP were 
collected by reviewing medical records of 119 patients with RAP who had 
undergone one EECP course and a 6MWT pre- and post-treatment. An 
increased walking distance by 10% post treatment, measured with 6MWT, 
was considered an adequate treatment response. 

Results: In paper I, the findings were divided into four content areas, each 
comprising three categories: (1) experiences before EECP was initiated 
comprised of uncharted territory, be given a new opportunity and gain insight; 
(2) experiences during EECP sessions comprised physical discomfort, need of 
distraction, and sense of security; (3) experiences between EECP sessions 
comprised physical changes, socializing, and coordinating everyday life; and 
(4) experiences after one course of EECP treatment comprised improved 



 

physical well-being, improved mental well-being and maintaining angina in 
check. In paper II, patients used significantly less short-acting nitrates (p <. 
001), walking distance increased on average by 46 m (p < .001), and CCS 
class improved after one EECP course (p < .001). In addition, all but one 
subscale of cardiac anxiety and all HRQoL components improved 
significantly, and the positive effects were maintained at the six-month 
follow-up (p < .05). In paper III, 49 (41.2%) of the 119 patients, were 
responders to EECP. CCS class ≥ 3, left ventricle ejection fraction < 50%, and 
previous revascularisation (i.e., ≤ one type of intervention) were predictors of 
response (p < .05). In paper IV, the treatment completion rate was high, and 
the occurrence of adverse events (AE) was low. Most device-related AE 
required nursing actions, while medical actions were needed more in the non-
device-related AE. The AE distribution did not differ between responders and 
non-responders. Skin lesion/blister occurred mostly in responders and 
paraesthesia occurred mostly in non-responders. 

Conclusions: The EECP treatment was perceived as an unknown option 
among these patients but also as be given a new opportunity to get better. The 
presence and care provided by the cardiac nurse contributed to a sense of 
security during treatment. The treatment resulted in reduced symptom burden, 
improved physical capacity and HRQoL, and less cardiac anxiety, leading to 
increased physical activity and enhanced life satisfaction for patients with 
RAP. Moreover, the EECP should be considered preferentially for patients 
who have a greater functional impairment, evidence of systolic left ventricular 
dysfunction, and exposure to fewer types of revascularisation. The EECP 
treatment appears to be a safe and well-tolerated treatment option in patients 
with RAP. 

Clinical implications: It is important for the patients to receive an 
individualised and tailored nursing care since it could improve the care 
experience. Furthermore, including a try-out EECP session can be helpful 
since it could make them feel more secure and prepared, ultimately motivating 
them to start the treatment. There is also a need to improve collaboration with 
other healthcare professionals to disseminate the treatment as a potential 
therapeutic option and to increase referral to the EECP clinic. 
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Definition 
In this thesis patients are persons with a disease. Since these persons will need 
care and treatment as well as enter a relationship with the cardiac nurse at the 
hospital, they will, therefore, be named as patients in the thesis.
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1. Introduction 

Angina pectoris (AP), a typical clinical symptom of myocardial ischemia, is a 
painful and unpleasant sensation in the chest (1). The discomfort caused by 
myocardial ischemia is usually located in the chest, near the sternum, but may 
be felt anywhere from the epigastrium to the lower jaw, between the shoulder 
blades or in either arm (2). Most events that trigger anginal pain do so by 
changing myocardial oxygen demand; these triggers may be physical, 
emotional, or metabolic (3). The diagnosis of AP is clinical and based on 
several subjective characteristics of pain such as quality, duration, site, and 
trigger factors (2, 4). This condition is conventionally treated with anti-anginal 
medications, percutaneous coronary interventions (PCI), and/or coronary 
artery bypass grafting (CABG) (4). Once AP is manifest, it becomes a chronic 
disability for many patients despite therapy (5). 

The incidence and prevalence of patients with chronic and advanced coronary 
artery disease (CAD) are expected to increase in the coming decade because 
of an aging population, the obesity epidemic, other risk factors, the greater use 
of life-prolonging therapies, and better management of acute coronary 
syndromes (4). However, AP remains a major concern, and a notable 
proportion of patients continues to be symptomatic despite conventional 
treatment (1). These patients might suffer from refractory angina pectoris 
(RAP). It is an increasingly prevalent clinical condition characterised by 
recurrent angina symptoms despite optimal pharmacological management in 
patients who cannot be treated with traditional coronary revascularisation (6). 
The management of patients with RAP is often challenging. The severe 
limitations and symptomatology experienced by these patients emphasises the 
need for further research in more novel treatment approaches (7). As the 
survival of patients with primary coronary events continues to increase (8), 
the number of patients presenting with RAP unsuitable for further 
revascularisation and symptoms refractory to medical treatment will also 
likely continue to increase (9). 
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2. Background 

2.1. Refractory angina pectoris  

Definition of RAP refers to a condition with long-lasting angina symptoms 
(for > 3 months) due to an established reversible ischemia in the presence of 
obstructive CAD, which cannot be controlled by optimising medical therapy 
with the use of second and third-line pharmacological agents, CABG or 
stenting including PCI of chronic total coronary occlusion (10). A patient is 
deemed unsuitable for revascularisation in the presence of a CAD due to one 
or several significant epicardial stenoses and/or to microvascular dysfunction 
where revascularisation cannot be reasonably attempted or is not expected to 
improve myocardial perfusion (11). The angina severity is usually classified 
according to the Canadian Cardiovascular Society (CCS), to quantify the 
threshold at which symptoms occur in relation to physical activities (Table 1) 
(10). Patients with RAP are usually in CCS class III or IV, indicating a 
moderate to severe angina symptoms, with a marked to severe limitation to 
physical activity (3). However, there are some patients with RAP who are in 
CCS class II – i.e., with mild angina symptoms and slight physical limitation 
(12). 

Table 1. Classification of angina severity according to the Canadian 
Cardiovascular Society. 
Functional class Description  

 
Class I 

 
Ordinary activity does not cause angina such as walking 
and climbing stairs. Angina with strenuous or rapid or 
prolonged exertion at work or recreation. 

Class II 
 
 

Slight limitation of ordinary activity. Angina on walking or 
climbing stairs rapidly, walking or stair climbing after 
meals, or in cold, wind or under emotional stress.  

Class III 
 
 

Marked limitation of ordinary physical activity. Angina on 
walking 100-200 meters, stairs in normal conditions and 
at a normal pace. 

Class IV Inability to carry on any physical activity without 
discomfort' – angina may be present at rest. 
 

 

The incidence of RAP in the United States has previously been reported to be 
around 50 000–100 000 (13) and it is now about 35 000–75 000 (7, 14). In 
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Europe, the incidence is approximately 30 000–50 000 (15). The prevalence 
of RAP among patients with CAD is estimated to be around 5–10% (13, 16). 
Determining the prevalence of RAP is quite challenging because RAP does 
not have a specific disease-related International Classification of Diseases 
code (7). The prevalence might reflect the high volume of interventional 
procedures performed, the aging population, and a better understanding of 
gender differences in the pathophysiology (4). Improved management of these 
patients with aggressive risk factor modification, anti-anginal medications, 
and advanced revascularisation may result in a substantial improvement in 
their long-term survival (13). The prognosis of RAP is improving, with an 
annual mortality of 3–4% (13). However, RAP with frequent angina 
symptoms is still a significant clinical problem associated with poor self-
perceived health status (17), and significant impairment in QoL (6, 18).  

2.1.1. Symptom burden 

Symptom burden is defined as the subjective, quantifiable prevalence, 
frequency, and severity of symptoms placing a physiologic burden on patients 
and producing multiple negative, physical, and emotional patient responses 
(19). Symptom burden can be thought of as the sum of the severity and impact 
of symptoms reported by a significant proportion of patients with a given 
disease or treatment (20). Symptom burden affects multiple patient outcomes, 
such as survival, functional status, QoL, activities of daily living and 
economic outcomes (19). In addition to poor QoL, RAP is associated with 
frequent angina symptoms, anxiety, depression, and impaired physical 
functioning (21). A two-year follow-up study of 32 105 outpatients with stable 
CAD showed that the presence of anginal symptoms in daily life appears to 
be associated with higher risk for cardiovascular-related death or myocardial 
infarction (22). Another study reported that angina frequency was the single 
and strongest predictor of QoL improvement among patients undergoing PCI 
intervention (23).  

Integration of symptoms into clinical practice is critically important (24). A 
symptom is described as ‘the subjective evidence of disease or physical 
disturbance observed by a patient’. This definition implies the negative nature 
of symptoms and, most importantly, that symptoms are the observations of the 
patient – i.e., the person experiencing the evidence of disease or physical 
disturbance. Unlike signs of disease (e.g., heart rhythm or high blood 
pressure), symptoms can only be known through patient narratives (20, 24). 
Identification of the symptoms allows nurses to target most symptom burdens 
with strategies that may improve patient outcomes (19). Therefore, research 
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that includes a patient-reported outcomes (e.g., health, QoL, or functional 
status) using patient-reported outcome measures and clinical outcomes could 
provide a more complete understanding of the impact of an intervention on 
the patient (25).  

2.1.2. Health  

In the 1948 constitution of the World Health Organization (WHO), health is 
described as a multidimensional concept and defined as ‘a state of complete 
physical, mental, and social well-being and not merely the absence of disease 
or infirmity’ (26). Defining health with such a broad goal could mean different 
things to different people at different times and in different places and may 
hinder informed and active cooperation in the pursuit of this goal (27). 
Moreover, this current definition has been questioned for its absoluteness. For 
example, individuals with disabilities or non-communicable and chronic 
conditions may subjectively feel healthy even though the WHO’s definition 
might not consider them to be healthy (27, 28). In addition, the definition is 
ill-suited for concrete, real-life application as it is neither operational nor 
measurable (28).  

The conceptualisation of health as ‘an ability’ opened the door for self-
assessments to become the main indicators to judge the performance of efforts 
aimed at improving health. Health can be considered as the ‘ability to adapt 
and self-manage’ when individuals face physical, mental, or social 
challenges. This approach helps explain how most people who live with 
multiple chronic diseases or even with terminal diseases could still consider 
themselves to be healthy (29). Measuring health-related quality of life 
(HRQoL) can assess the degree to which an individual is healthy, comfortable, 
and able to participate in or enjoy life events even though they have a chronic 
condition like RAP. 

2.1.3. Health-related quality of life  

The WHO defines QoL as an individual’s perception of his or her position in 
life in the context of the culture and value systems in which they live and in 
relation to their goals, expectations, standards, and concerns (30). Many 
choose to use HRQoL as an outcome that is an essential element of healthcare 
evaluation, as healthcare professionals are predominantly interested in health-
related factors to be components of patients’ QoL (31, 32). The HRQoL 
concept is also multidimensional and includes domains related to physical, 
mental, emotional, and social functioning (33). In HRQoL, the subjective 
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experience of patients is crucial. Patients’ appraisals of their level of 
functioning are important as are their perceived levels of satisfaction in the 
different domains (34). 

Experiencing angina symptoms during daily life and activities is also strongly 
and consistently associated with psychological distress (35). Both anxiety and 
depression are common in patients with CAD and might negatively affect the 
HRQoL (36). Cardiac anxiety is a subtype of anxiety related to cardiac 
sensations, is a common phenomenon that might cause a person to be more 
attentive to perceived changes in the chest area (37, 38). A study involving 
268 patients has shown that despite being treated, about 107 (40%) reported 
that angina symptoms impacted ‘completely’ or ‘very much’ their QoL, and 
27 (10%) rated their condition as ‘not good’. Most patients were still 
symptomatic and many of them perceived that angina symptoms had a major 
impact on their working life (39). As HRQoL goes beyond the direct measures 
of health and focuses on the QoL consequences of health status as well as an 
important aspect in management of patient with RAP, it becomes a reasonable 
outcome measure to include in research (13, 40). Moreover, the RAP 
condition often limits the patient’s mobility and leisure activities (1), because 
the presence of angina symptoms has a particularly strong impact on patients’ 
physical and role functioning (5). A study has also shown that persistent 
angina symptoms are associated with impaired physical functioning 
irrespective of the type of CAD (21). Consequently, the physical dimension 
in HRQoL will be an important aspect to include as functional limitation is 
common among these patients. 

2.1.4. Physical activity and capacity 

Many patients with RAP adopt a self-protective attitude that contributes not 
only to a sedentary lifestyle and therefore missing out on the positive 
cardiovascular effects of physical activity but also to a negative impact on the 
patient’s life situation (41). Physical inactivity is defined as an insufficient 
physical activity level to meet present physical activity recommendations 
(42). Physical inactivity has been identified as an important risk factor in the 
progression of CAD (43).  

Physical activity is known to improve risk factors for CAD, so these patients 
with CAD should engage in regular physical activities (43). The WHO defines 
physical activity as any bodily movement produced by skeletal muscles that 
requires energy expenditure. Physical activity refers to all movement 
including effort exerted during leisure activities, during work, and moving 
about in daily life. Some physical activity is better than none, and more of it 
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is better for optimal health outcomes (42). Physical activity is considered safe 
for adults living with chronic conditions (e.g., coronary heart disease, 
hypertension, type 2 diabetes mellitus, and cancer) without contraindications 
and the benefits generally outweigh the risks (42). Furthermore, physical 
activity is inexpensive and generally safe to increase physical capacity and 
reduce symptoms in most patients with cardiovascular disease (44) .  

Reduced or impaired capacity due to disease contributes to activity 
limitations. It may trigger accommodations – i.e., behavioural responses to 
changes in capacity, including the receiving help, using assistive technology, 
and making changes to the environment as well as other compensatory 
strategies such as doing an activity less frequently, more slowly, or differently 
– to compensate for gaps between capacity and the ability to carry out 
activities (45). Measurement of an individual’s physical capacity has 
commonly relied on self-report of abilities, including limitations such as 
lifting, climbing stairs, or walking (46). Patients with RAP are complex (13), 
and the condition has a significant negative impact on HRQoL and outcomes 
(1). These negative outcomes burden the healthcare system as they require 
many resources (47). Therefore, it is important to evaluate the underlying 
causes of these outcomes and their possible therapeutic treatments (1).  

2.2. Current available treatments for refractory 
angina pectoris  

Many patients with RAP have previously undergone coronary 
revascularisations such as PCI and/or CABG. Often, these patients are not 
suitable for further invasive procedures because, for example, they have a 
diffuse coronary disease, poor target vessels, multiple co-morbidities, 
advanced age, or a negative risk-benefit profile (15). Existing contemporary 
therapies for RAP involve pharmacological therapy, coronary 
revascularisation, and alternative treatment modalities for symptom control 
(10). Pharmacological therapy for relief of symptoms is based on a 
combination of beta blockers, calcium channel blockers, long- and short-
acting nitrates, and anti-platelet agents (48). The concept of optimal 
pharmacological therapy may be defined as the use of three or more anti-
anginal medicines at maximally tolerated doses, including one heart rate-
limiting agent, and a coronary vasodilator (9). The first line agents are beta 
blockers, nitrates, and calcium channel blockers (4). Beta blockers are 
prescribed as initial therapy for relief of symptoms (13). Calcium channel 
blockers or long-acting nitrates can be prescribed for relief of symptoms when 
beta blockers are contraindicated or cause unacceptable side effects. 
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Otherwise, a combination of calcium channel blockers or long-acting nitrates 
as well as beta blockers can be used if patients require. Angiotensin 
Converting Enzyme (ACE)-inhibitors should be prescribed for all patients 
who also have hypertension, diabetes mellitus, or chronic kidney disease, 
unless contraindicated. Second-line agents include ivabradine and ranolazine 
but are not used as often (4). Short-acting nitrates such as sublingual 
nitroglycerine are recommended for immediate relief of angina in all patients 
(49).  
 
Current recommendations of alternative treatment options include enhanced 
external counterpulsation (EECP), spinal cord stimulation (SCS), the coronary 
sinus reducer, and transmyocardial revascularisation (Figure 1) (10). A few 
options are suitable for some patients, but not for other patients. Therefore, an 
individualised and tailored approach using all available tools should be used 
(1). 
 

 
Figure 1. Recommendations of treatment options for refractory angina 
pectoris according to European guidelines 2019. As an example, the 
recommendation for enhanced external counterpulsation is class IIB (i.e., may 
be considered) and level of evidence is B (i.e., data derived from single 
randomised clinical trial or large non-randomised studies).  
 
Reprinted from Knuuti et al. 2019 ESC Guidelines for the diagnosis and management 
of chronic coronary syndromes. Eur Heart J, 2020; 41(3), 407-477, with permission 
of Oxford University Press. 

2.2.1. Enhanced external counterpulsation (EECP)  

Enhanced External Counterpulsation (EECP) is a non-invasive treatment for 
patients with RAP who are resistant to medical treatment and not suitable for 
further coronary revascularisation (10, 48). 
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In development for more than 50 years, EECP is a creative method for treating 
patients with CAD that does not use medications and is completely non-
invasive (50, 51). Counterpulsation as treatment for heart disease is not a new 
procedure. The concept of improving blood flow to ischemic myocardium by 
increasing coronary perfusion (i.e., diastolic augmentation) can be traced to 
the 1950s (52, 53). This idea resulted in the development of intra-aortic 
balloon pump, which consists of an inflatable balloon catheter that is inserted 
into the femoral artery and up to the descending aorta for internal 
counterpulsation, mainly used as a temporary mechanical circulatory support. 
In the 1960s, a device for external counterpulsation (i.e., a hydraulic system 
that pumped water in and out of cuffs applied to the lower extremities) was 
developed by American researchers, but eventually the interest of the 
treatment declined (50). In 1983, a research team from China designed a 
sequenced pneumatic external counterpulsation system using cuffs around the 
upper and lower extremities and around the buttocks and published good 
results in cases of coronary insufficiency. Long-term relief from symptoms of 
chronic angina were also noted (54). These favourable results led to increase 
interest again in the United States, where research started into the current air-
driven system (i.e., EECP). In 1995, the United States Food and Drug 
Administration cleared the EECP device (55) for treatment of patients with 
RAP (2).  
 
The EECP is composed of three sets of pneumatic cuffs attached to each of 
the patient’s calves, thighs, and buttocks (Figure 2). The cuffs inflate 
sequentially from the distal to the proximal: between 220 and 260 mmHg 
during cardiac diastole and deflates during systole according to the R wave on 
the patient’s electrocardiogram (ECG) (Figure 3) (56). This procedure creates 
a retrograde counterpulsation in the arterial system, forcing oxygenated blood 
toward the heart and coronary arteries under increased pressure (i.e., improved 
coronary perfusion), releasing the pressure at the onset of cardiac systole, 
thereby decreasing vascular resistance, assisting with systolic unloading, and 
decreasing cardiac workload (57). The EECP therapist can adjust the inflation 
and deflation timing to provide optimal blood movement per a finger 
plethysmograph waveform reading. The efficiency of counterpulsation is 
measured as the ratio between arterial diastolic-to-systolic pressures (i.e., D/S 
ratio) (57, 58). 



 

9 

 

 
Figure 2. A patient receiving EECP at the hospital with a cardiac nurse 
present during the treatment session. 
 
Picture used with permission from both patient and cardiac nurse, 2021. 
 
 

 
Figure 3. Schematic of the sequential diastolic and systolic deflations of leg 
cuffs during EECP therapy.  
 
Reprinted from The International EECP Society (IEECPS) site, with permission of 
the executive director Mr. L. Liebman. 
 
 
The Multicenter Study (MUST) - EECP trial conducted at seven university 
hospitals in the United States, showed benefits (i.e., favourable effects on the 
frequency of angina episodes and increased time to reach a ≥ 1mm ST-
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segment depression) of EECP over placebo (59). As EECP is shown to 
promote the formation of new collaterals, reduced angina may be due to 
improved myocardial perfusion (Figure 4). Randomised controlled trials have 
reported significant increases in coronary collateral flow and collateral growth 
in patients with stable CAD after being treated with EECP (60, 61). Other 
studies have also shown improvements in peripheral endothelial function and 
reductions in central and peripheral arterial stiffness (62, 63). One likely 
mechanism is that EECP mimics the vascular effects of aerobic exercise as it 
increases both arterial blood flow and wall shear stress. Increases in wall shear 
stress improve endothelial function, which stimulates nitrite oxide release and 
vasodilation (64).  

 

Figure 4. Illustration of possible mechanisms responsible for the clinical 
benefit associated with EECP treatment.  

Reprinted from Bonetti et al. Enhanced external counterpulsation for ischemic heart 
disease: what’s behind the curtain? J Am Coll Cardiol 2003; 41:1918 –2, with 
permission from Elsevier. 
 
 
A study using a cohort of 1097 patients from the International EECP Patient 
Registry (IEPR) found that around 801 (73%) of these patients had a reduction 
of at least one angina functional class and at least 549 (50%)  improvement in 
QoL assessment that was sustained for at least two years (65). Another study 
found that around 261 (72%) of a cohort of 363 patients with RAP and left 
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ventricle dysfunction improved from severe angina to no angina or mild 
angina and majority of patients discontinued the use of nitrates after a EECP 
treatment (66). Improved HRQoL was reported in a pilot study of 34 patients 
with RAP treated with EECP and the positive effects were maintained at a six-
month follow-up (67). A few Swedish studies have compared the effects of 
EECP and SCS on angina symptoms and hospital utilization in patients with 
RAP with positive results (68, 69). 

2.2.2. Nurse-led EECP clinic 

Currently, the EECP clinics in Sweden are nurse-led. Therefore, the nurses are 
in a position that can influence that the care provided is evidence-based, with 
high quality and safely delivered (70-72). A nurse-led clinic can be described 
as a clinic providing specific care managed and staffed by nurses who have 
the ability to assess, treat, and consult or refer patients to other health 
disciplines (73). Beyond providing the treatment, common interventions in a 
EECP clinic are counselling, monitoring, and optimising cardiovascular 
medication. It could also consist of coordinating care and consulting with 
other healthcare professionals. However, outcomes of nurse-led EECP clinics 
have not been analysed. 

Research involving nurse-led care interventions for patients with heart 
diseases has been shown to be effective. For example, management of chronic 
heart failure is an area with increasing evidence that nurse-led intervention, 
both in outpatient and primary settings, effectively improves the quality of 
post-discharge care by reducing the need for hospital care and reducing 
mortality (74-76). Nurse-led clinics in managing patients with atrial 
fibrillation have also shown overall benefits such as improved patient 
outcomes, enhanced guideline adherence, and reduced hospitalisations (77). 
For CAD, nurse-led clinics have shown general improvements in clinical 
outcomes concerning a reduction in the severity of angina and lifestyle 
changes to decrease the severity of risk factors (73). Most applied nurse-led 
care interventions include education, counselling, assessment, and monitoring 
(78). Furthermore, nurse-led clinics have shown positive effects on 
promotion, prevention, and treatment of CAD similar to non-nurse-led clinics 
(73). However, a clinic’s effectiveness might depend on the intensity of the 
nursing support (78), where both managerial attention and action are 
important aspects (79).  
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2.2.3. Safety aspects of EECP treatment 

One of the core competencies in nursing is safety, which is defined as the 
effort to minimise the risk of harm to patients and providers by improving 
both system effectiveness and individual performance (70, 80). Nurses are 
deemed to be the healthcare professionals most likely to intercept errors and 
prevent harm to patients (81). Consequently, nurses are important to the 
surveillance and coordination that reduce adverse outcomes (82). Therefore, 
there are expectations for nurses to recognise and report errors as well as 
participate in the analysis of adverse events (AE) – i.e., an undesirable 
outcome that occurs during or in relation to treatment (70, 83). In addition, 
attention should be given to the patient’s experience of care, as perception of 
care is positively associated with patient safety and clinical effectiveness (79). 

Although the EECP treatment has been used in Sweden for nearly two decades 
in patients with RAP, evaluation of its safety is lacking. The safety of 
treatment can be evaluated, for example, by the occurrence of clinical adverse 
events. Tolerability refers to the degree to which a patient can tolerate overt 
adverse effects, a term often used when evaluating medical products (84) as 
well as non-pharmacological therapies for chronic pain (85). Tolerability can 
be measured by the rate of dropouts, which in clinical trials refers to patients 
who withdraw from a study or falls out of the follow-up (86). Therefore, the 
rate of patients who withdraw due to adverse events can also be of interest. 
The understanding the safety aspects of the EECP is essential, especially for 
future dissemination of it as a potential treatment for this patient population in 
Sweden. Moreover, to achieve positive outcomes of EECP, patients are 
recommended to proceed with the treatment according to the protocol. 
Therefore, to avoid interruption of treatment, more knowledge is needed about 
potential AE of EECP. This increased awareness will help cardiac nurses 
prevent AE associated with EECP. Increased understanding of the safety 
aspects, particularly common AE and their management and patients’ 
perspectives, would contribute to a safer delivery of EECP treatment. 
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3. Theoretical framework 

3.1. Person-centredness 

The concept of having the person be the driving force in their healthcare 
decisions has evolved and gained attention, and it is now largely considered 
the gold standard for healthcare across many countries (88). This is probably 
because patients are known persons in the context of their own social worlds, 
listened to, informed, respected, and involved in their care (87). In addition, 
there has also been a move toward using the term ‘person-centred’ as it 
emphasises the entirety of a person’s needs and preferences, beyond just the 
clinical or medical. Person-centredness is commonly conceptualised as 
denoting an ethical, holistic, and humanistic perspective on nursing care that 
builds on a fundamental respect of subjectivity, agency, capability, and 
personhood (89-91). The humanistic perspective posits that people strive to 
achieve meaning, purpose, or actualisation in their lives (92). Personhood 
refers to people’s inner feelings that they use to guide their actions and beliefs. 
It is the sum of all these feelings, desires, motivations, and values that really 
matters. Person-centredness requires attention to be paid to one’s being as a 
person – i.e., their personhood (89). The philosophical reflections on the 
concept of person varies. The main characteristics that define a person tend 
to include self-consciousness, rationality, and moral agency (93). 

Care that focuses on persons is based on accumulated knowledge of people, 
which provides the basis for better recognition of health problems and needs 
as well as facilitates appropriate care for these needs in the context of other 
needs. Specifically, it focuses on the whole person (94), but also on caring 
relationships and collaborative care (89). A relationship between a healthcare 
professional and a patient can be seen as an opportunity to strengthen a 
patient’s sense of self through empathy, unconditional positive regard, and 
congruence, confirming that the healthcare professional views the patient as a 
living person who is capable of creative inner development (95). The need to 
be recognised as a person is a fundamental human need. Recognition brings 
respect and respecting what really matters essentially means respecting other 
people’s values, a central concept of person-centred practice (89, 96).  
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3.2. Person-centred practice 

In 2006, a framework for person-centred nursing was developed. Since then, 
it has been revised twice and renamed as person-centred practice to account 
for the multidisciplinary and interprofessional context of care (89, 96). This 
theoretical framework was derived from previous empirical research focusing 
on person-centred practice with older people by McCormack and the 
experience of caring in nursing by McCance (89, 96). Person-centred practice 
is an approach to practice established through the formation and fostering of 
therapeutic relationships between all care providers and patients as well as 
others significant to their patients. Person-centred practice is underpinned by 
values of respect for persons, individual right to self-determination, mutual 
respect, and understanding and is enabled by cultures of empowerment that 
foster continuous approaches to practice development. The framework 
comprises four constructs (Figure 5) (89). 

- Prerequisites focus on the attributes of the nurse. 

- The care environment refers to the context in which care is delivered. 

- Person-centred processes focus on delivering care through a range of 
activities. This component of the framework specifically focuses on 
the patient and describes person-centred practice in the context of care 
delivery. 

- Person-centred outcomes are central within the framework and 
represents the results expected from effective person-centred practice. 

 
The framework, with its foundations in nursing practice, provides a unique 
perspective for nursing that conceptually links caring and person-centredness 
(96). A person-centred approach to care can explain individual exceptions 
based on who the person is – i.e., their context, their history, their family and 
loved ones, and their individual strengths and weaknesses (90). Furthermore, 
patients’ experiences with caring and person-centredness influence how 
patients experience their nursing care (97).  
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Figure 5. The Person-centred Practice Framework by McCormack and 
McCance.  

Reprinted from McCormack et al. Person-Centred Practice in Nursing and Health 
Care-Theory and Practice. 2017, with permission from John Wiley and Sons. 
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4. Rationale for the thesis 

Since RAP is associated with considerable symptom burden and impaired 
physical function, many patients have restricted ability to perform activities, 
which clearly has a negative impact on their daily life. Therefore, improving 
physical health can be of great importance. In addition, the negative effect of 
RAP on HRQoL is also obvious in many patients. Furthermore, living with 
frequent chest pain not only affects the general health condition negatively but 
also contributes to psychological distress. Consequently, it becomes necessary 
to add alternative treatment to achieve symptom control and improve QoL. 
The EECP can be a potential treatment for these patients, and it is 
recommended in the guidelines for symptom relief in patients with debilitating 
angina refractory to optimal medical and revascularisation strategies. If EECP 
can successfully reduce the symptom burden in these patients, it could prevent 
further functional limitation and improve QoL. 

Although the available data in this field indicate that most patients respond to 
EECP, some do not. Perhaps, some patients are also treated unnecessarily and 
inappropriately. Since EECP is used as an additional alternative to 
conventional therapy and therefore strengthens the rationale for using it, 
identification of potential responders to EECP treatment before initiation of 
treatment could be reasonable as the treatment is relatively time intensive. 
Furthermore, person-centredness can be explored and interpreted from the 
patients’ perspective as a subjective experience of the care provided. 
Therefore, gaining more knowledge of a patient’s situation and safety aspects 
in relation to treatment will increase the possibility for providing 
individualised and tailored nursing care (i.e., care based on patient’s needs, 
experiences, behaviours, feelings, and preferences) as well as improve clinical 
routines in nurse-led EECP clinics. 

In Sweden, only two ongoing EECP clinics have been established, and the 
awareness of EECP as a treatment option for patients with RAP is insufficient 
among healthcare professionals in general. The treatment can be an attractive 
option since it is non-invasive and can be conducted by nurses at an outpatient 
clinic. Therefore, it is important to increase and deepen the knowledge of 
EECP treatment as well as increase the evidence of its applicability and 
effects. 
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5. Overall and specific aims 

The overall aim was to obtain a deeper understanding of patients’ experiences 
undergoing EECP treatment and to evaluate the effects of the treatment with 
focus on physical capacity, HRQoL and safety.  

 

The four specific aims were: 

• To describe experiences among patients with RAP who have 
undergone a full course of EECP treatment (paper I). 

• To evaluate the effects of EECP treatment in patients with RAP 
regarding medication profile, physical capacity, cardiac anxiety, and 
HRQoL (paper II). 

• To identify patients who respond well to EECP by using six-minute 
walking distance as an outcome measure and to identify predictors of 
response after treatment (paper III). 

• To describe occurrence of AE and clinical actions related to EECP 
treatment in patients with RAP and compare the distribution of AE 
between responders and non-responders to EECP (paper IV). 
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6. Material and methods 

6.1. Design, participants, and context 
This thesis has an explorative, descriptive, and interventional approach that 
comprises both qualitative (paper I) and quantitative (papers II, III, and IV) 
study designs. The patients in the all the studies were treated with EECP for 
the first time. Before EECP, a referring cardiologist and/or the cardiologist at 
the EECP clinics deemed the patients unsuitable for a coronary intervention 
and medically optimised (i.e., maximal tolerated use of antianginal 
medication). An overview of the study designs and sociodemographic and 
clinical data of all patients are presented in Table 2 and Table 3, respectively.  

In papers I and II, patients were excluded if they could not read, speak, or 
understand Swedish since the studies involved interviewing and self-reported 
questionnaires. The majority of the patients were treated with EECP between 
2005 and 2019 at a cardiology clinic at a metropolitan university hospital in 
the middle of Sweden (papers II–IV). In paper I, six of 15 patients received 
EECP treatment between 2015 and 2016 at another cardiology clinic at a 
regional hospital in southern Sweden. Catchment-area for these two clinics is 
based on the clinic’s geographic location. 

The EECP was given as an outpatient treatment and administered in a specific 
treatment room not far from the cardiology department at the hospital. This 
location was chosen mainly because of the noise the EECP device made. The 
EECP clinics were operated daily by cardiac nurses who could at any time 
contact a cardiologist if needed. Relevant medical equipment (e.g., portable 
glucose system, blood pressure monitor, defibrillator, and oxygen equipment) 
were installed in the room. 

6.2. Intervention 

The EECP device (Vasomedical Inc., New York, USA) includes an air 
compressor, a computer module, three sets of pneumatic cuffs, and a treatment 
bench. During the treatment session, the pneumatic cuffs wrapped around the 
lower extremities of the patient. The pressure (220–260 mmHg) in the cuffs 
was applied from the calves up to the buttocks sequentially, and the inflation 
and deflation of the cuffs was synchronised to the patient’s cardiac cycle 
through a one-lead ECG timed according to the patient’s R wave. The 
treatment comprised patients receiving at least 30 to 35 one-hour sessions 
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administered during one-hour daily treatment sessions on weekdays over 
seven weeks. Routine control was carried out on every session by the cardiac 
nurse such as symptom control, blood pressure, and heart frequency in every 
patient and blood glucose checks in patients with diabetes. 

Table 2. Overview of the studies in the thesis, their design, number of 
participants, instrument, and data collection. 
Paper I II III IV 
 
Design 
 

 
Qualitative 
design 

 
Quasi-
experimental 
study with 
one-group 
pretest-
posttest 
design 
 

 
Retrospective 
explorative 
design  
 

 
Retrospective 
descriptive 
design 

Participants 
 
 
 

15 strategic 
chosen 
patients 
 

50 
consecutive 
patients 
 

119 patients 
from a 
database 
 

119 patients 
from a 
database 
 

Data collection During 2015 
to 2017 
 
Semi-
structured 
interview on 
one 
occasion 
 

During 2014 
to 2018 
 
Medication 
profile at 
baseline, post 
EECP 
 
6MWT at 
baseline, post 
EECP 
 
Functional 
class 
assessment 
at baseline, 
post EECP 
 
Questionnaire 
at baseline, 
post EECP 
and at 6 
months 
 

During 2017 
to 2019 
 
Medical 
record from 
2005-2019 
 
 
Socio-
demographic 
information 
 
Medical 
history 
 
Clinical data  
 
Laboratory 
data 

During 2017 
to 2019 
 
Medical 
record from 
2005-2019 
 
 
Socio-
demographic 
information 
 
Medical 
history 
 
Clinical data  
 
Adverse 
events 
 
Actions 
 
 

Instruments  
 

 SAQ 
CAQ 
 

  

Abbreviations: 6MWT, six-minute walk test; CAQ, Cardiac Anxiety 
Questionnaire; EECP, enhanced external counterpulsation; SAQ, 
Seattle Angina Questionnaire. 
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Table 3. Overview of sociodemographic and clinical data in all studies 
included in the thesis. 
Paper I II III + IV 
Gender 
   Men  
   Women 

 
11 (73%) 
4 (27%) 

 
37 (74%) 
13 (26%) 

 
97 (81.5%) 
22 (18.5%) 

Mean age,  
   years (Sd) 

 
70.8 (8.15) 

 
65.8 (10.42) 

 
65.0 (9.05) 

Marital status 
   Married 

 
9 (60%) 

 
27 (54%) 

 
81 (68%) 

Former smoker 
   Missing data 

11 (73%) 
- 

35 (70%) 74 (62.1%) 
3 

Previous MI 13 (87%) 31 (62) 80 (67.2%) 
Previous PCI 
  Missing data 

12 (80%) 
- 

32 (64) 84 (70.6%) 
2 

Previous CABG 7 (46%) 23 (46) 69 (58.0%) 
Hypertension 11(73%) 41 (82) 83 (69.7%) 
Diabetes mellitus 3 (20%) 24 (48) 54 (45.4%) 
Ejection fraction,    
   < 50% 
   Missing data 

 
3 (20%) 

2 

 
23 (46%) 

- 

 
40 (33.6%) 

5 
Functional class 
   CCS class ≥ 3 
   Missing data 

 
5 (33%) 

5 

 
33 (66%) 

- 

 
73 (61.3%) 

6 
Abbreviations: CABG, coronary artery bypass grafting; CCS, 
Canadian Cardiovascular Society classification; PCI, percutaneous 
coronary intervention. 
 
At the metropolitan university hospital, the EECP devices were placed in a 
room and a cardiac nurse was present throughout the one-hour sessions. The 
patients listened to either music, the radio, or audiobooks during the treatment 
sessions. All patients who were referred to EECP treatment were given the 
opportunity to try the treatment before the first session began. Most of the 
information about the EECP procedure was given by a cardiac nurse. Two 
devices were used – TS4 between 2005–2012 and Luminair between 2013–
2019 (Vasomedical Inc., New York, USA). 

At the regional hospital, the EECP devices were placed in two rooms next to 
each other and the doors to the rooms were not closed during treatment to 
facilitate the nurse’s movement between the rooms. Patients could listen to the 
radio or watch television during the sessions. For practical reasons (e.g., long 
itineraries), some patients were not given the opportunity to try the treatment 
before the session began. Cardiac nurses provided information about the 
treatment and setting either face-to-face or by telephone. Patients were treated 
with two EECP devices – TS3 and Luminair (Vasomedical Inc., New York, 
USA). 
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6.3. Data collection (papers I-IV) 
Patient characteristics, sociodemographic information, and relevant clinical 
data in all studies were collected through medical records (papers I–IV). The 
review of medical records was performed in two studies and data were 
collected from one database between 2005 and 2019 (papers III and IV). 

6.3.1. Qualitative data 

In paper I, semi-structured interviews with open-ended questions were 
performed in strategically selected patients from two clinics. The interviews 
were conducted by two nurses with experiences in cardiac care, and they had 
not been in a caring relationship with the interviewees. The interviews took 
place at an environment that encouraged the interviewees to participate. 

6.3.2. Objective and clinical assessments 

Assessment time points for the six-minute walk tests (6MWT), grading of 
exertion and pain, and functional class were determined at baseline and post 
EECP. The 6MWTs were assessed by the cardiac nurses, and the patient’s 
physical limitations were graded by either a cardiac nurse or a cardiologist 
using the CCS classification. 

Six-minute walk test (6MWT) 
To evaluate physical capacity, 6MWTs were assessed and walking distance is 
an indirect measure of performance or physical capacity (papers II–IV). The 
walk test was performed as recommended by the America Thoracic Society 
(ATS) (2002): walking continuously back and forth for six minutes on a hard-
flat surface (i.e., a hospital hallway) with a marked distance of at least 30 m 
(98). In this thesis (papers II–IV), the marked distance for the 6MWT was 50 
m. Patients were encouraged to perform the walk test until they reached their 
maximal exertion. During the test, they were monitored for chest pain. 
Estimation of both level of exertion and pain was done with the Borg Rating 
of Perceived Exertion (RPE) scale and the Borg Category-Ratio (CR) 10 scale, 
respectively. Estimations were done pre- and post-walk test. The Borg RPE 
scale, a 15-point scale (numerical listed from 6 to 20), and the Borg CR10 
scale, a 12-point intensity scale to measure exertion and pain, were chosen to 
measure the individual’s effort and exertion, breathlessness, and fatigue 
during and after the 6MWT. A higher rate means increased symptoms (99). 
The result of the walking distance (i.e., 6MWD) and the assessments of level 
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of exertion and chest pain were documented in the patient’s medical journal 
by the cardiac nurse. All the cardiac nurses were certified in cardiopulmonary 
resuscitation, so a cardiologist was not present during the 6MWTs. In addition, 
the ATS Guidelines do not require a cardiologist to be present during the 
6MWT (98).  

Canadian cardiovascular Society (CCS) classification 

Patients were classified into functional classes and the severity of the 
subjective anginal symptoms was classified according to CCS classification, 
from class I to VI, (Table 1) where a higher class indicates greater physical 
limitation and angina severity (2, 100).  

6.3.3. Patient-reported outcome measures  

Disease-specific measurements were used in paper II. These questionnaires 
were distributed to patients for self-administration at three assessment points 
(i.e., pre-EECP, post-EECP, and six-month follow-up). At the six-month 
follow-up, the questionnaires were posted to patients with an addressed and 
stamped envelope to facilitate the return. 

Seattle Angina Questionnaire (SAQ) 
The Seattle Angina Questionnaire (SAQ), a valid and reliable disease-specific 
instrument developed in the USA, was used to measure five clinically 
important components of health in patients with CAD. The 19-item 
questionnaire measured physical limitation, anginal stability, anginal 
frequency, treatment satisfaction, and quality of life. It is sensitive to clinical 
change and should be a valuable measure of outcome in cardiovascular 
research (101). This instrument was primarily developed to serve as a 
functional status measure, but it was eventually accepted as an instrument for 
measuring HRQoL (34). The SAQ score range for each of the five subscales 
is 0 to 100, with higher scores indicating better function and QoL. Each scale 
monitors a unique dimension of CAD. The minimal clinically significant 
change in each scale is a change of 10 points (101).  

Cardiac Anxiety Questionnaire (CAQ) 
The Cardiac Anxiety Questionnaire (CAQ) was designed specifically to assess 
heart-focused anxiety. A useful and validated instrument for detecting cardiac 
anxiety (i.e., the specific anxiety symptoms related to cardiac feelings is a 
specific subtype of anxiety). The 18-item CAQ has three subscales: heart-
related fear, avoidance, and attention. Each item is rated on a 5-point scale 
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ranging from 0 (never) to 4 (always). The CAQ may be relevant to medical 
syndromes characterised by chest pain and psychological distress, including 
cardiac and non-cardiac chest pain as well as panic disorder. The CAQ is also 
a useful tool for assessing anxiety and response to treatment (102). 

6.3.4. Medical record reviews 

A review protocol was developed by the EECP team of three nurses and two 
cardiologists based on theoretical and clinical relevance aimed to achieve a 
structured reviewing process. The AE, performed actions, and relevant data 
(i.e., sociodemographic, medical, clinical, laboratory, and medical profile 
data) were collected retrospectively from medical records by the author and 
another nurse (papers III and IV). All data were initially collected as a part of 
clinical routine care during the EECP treatment and did not involve any 
additional inconvenience to the patients. 

6.4. Data analysis  

6.4.1. Qualitative data (paper I) 

The data were analysed using inductive qualitative content analysis (103). All 
interviews were transcribed verbatim, and all texts were read several times to 
obtain a sense of the whole. The interview text deemed relevant to the aim of 
the study was divided into meaning units and sorted into content areas. These 
meaning units were later condensed and labelled with codes. The codes were 
linked based on the similarities and differences and arranged into sub-
categories (Table 4). Related sub-categories were grouped and finally 
abstracted into categories in the specific content areas (103).  
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Table 4. An example of the process from meaning units to a sub-
category related to first content area. 

Meaning Unit Condensed  
Meaning Unit Code Sub-

category 
I always, always, 
always question 
treatments (2) 
 

I am questioning 
the treatment Questioning it 

Being doubtful 
of the 
treatment 

I was quite scared at 
first. And I did not dare 
to do it (2) 
 

 
I was quite scared 
and did not dare 

Being anxious 

I thought it was so 
terrible, not because I 
would be in pain, but 
that I must be here for 
seven weeks, and it will 
be too much for me (8) 
 

Terrible with 
seven weeks and 
it will be too much 
for me 

Strenuous with 
seven weeks 

Was a little strange that 
it was seven weeks, 
five days a week (9) 
 

Strange that it 
was seven weeks, 
five days a week 

Not comfortable 
with daily 
attendance 

 

6.5. Statistical analysis (papers I-IV) 

Descriptive statistics was applied in all papers (I–IV). However, inferential 
statistics was only applied in papers II–IV (Table 5). Wilcoxon rank sum test 
was used to analyse the difference in functional class and level of pain and 
exertion after a 6MWT test pre- and post-treatment. Paired t-test was used to 
analyse the difference in 6MWD. To compare differences between responder 
and non-responder groups, unpaired t-test (i.e., age) and Fisher’s exact test or 
the Pearson chi-squared were applied to dichotomous variables (i.e., gender). 
Friedman test was applied to analyse changes over time in HRQoL and cardiac 
anxiety data. To explore the relationship between a categorical dependent 
variable (i.e., improved 6MWD) and one independent variable (e.g., age, 
gender, and marital status), binary logistic regression was used. Multinomial 
logistic regression was applied to analyse the relationship between a 
categorical dependent variable (i.e., improved 6MWD) and more than two 
independent variables (e.g., age, gender, comorbidities, and functional class). 
Backward elimination was applied which involved analysis at each step. In 
papers II–IV, the statistical significance level was set to p < .05. 
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Table 5. Overview of the statistical analysis used in the thesis. 
Statistical 
analysis 

Paper II Paper III Paper IV 

Descriptive 
statistics 
 
 

 
 

 
 

  

Mean, Median, 
Range 
Standard 
deviation 

X X X 

 
Inferential 
statistics 
 
 

 
 
 

 
 

 
 

Wilcoxon rank 
sum test (non-
parametric test) 
 

X   

Paired t-test  
(parametric test) 
 

X   

Unpaired t-test 
(parametric test) 
 

 X X 

Fisher’s Exact test 
(non-parametric 
test) or  
The Pearson chi-
square (non-
parametric test) 
 

 X X 

Friedman test 
(non-parametric 
test) 
 

X   
 

Binary logistic 
regression 
 

 X  
 
 

Multinomial 
logistic regression  
 

 X 
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7. Ethical considerations 

All papers in this thesis followed the general ethical principles of the 
Declaration of Helsinki for medical research involving human subjects (104). 
Permission to perform the studies was obtained from the clinical board at both 
involved hospitals. Approval was given by the Swedish Ethical Review 
Authority in Stockholm, Sweden (formerly known as the regional Ethics 
Committee Board in Stockholm, Sweden) – paper I (No. 2015/417-31), paper 
II (No. 2019-00572), and papers III and IV (No. 2016/1276-31). The research 
conforms to the ethical principles for nursing research recommended by 
Northern Nurses’ Federation (2003): autonomy, beneficence, non-
maleficence, and justice (105).  

Autonomy means respecting the participant’s dignity, integrity, and 
vulnerability (105). Out of respect for the patients’ self-determination, each 
patient had an opportunity to decide whether to participate in the studies after 
receiving written and verbal information (104). Therefore, participation in the 
studies was entirely voluntary and written consent was obtained from every 
patient (papers I and II). It was also stated in the research information for paper 
I that the interview will not be performed by cardiac nurses who were 
previously involved in the treatment, which was considered necessary to 
mention before the patients made their decisions. Furthermore, patients could 
at any time discontinue participation without giving any reasons and without 
affecting their continued care. Issues of privacy and confidentiality are 
important, especially in qualitative research (106). To protect the patients’ 
anonymity, all data (papers I–IV) were treated confidentially and secured from 
unauthorised persons. 

In nursing research, the principle of beneficence refers to using new 
knowledge to promote and restore health, to prevent illness, and to alleviate 
suffering (105). In line with this principle, EECP was offered to patients as a 
treatment that would improve their life situation (paper II). The EECP 
treatment was considered a potential therapeutic option in terms of improving 
physical capacity and HRQoL in this population (2, 67). Although patients in 
paper I did not gain any benefit from being interviewed, the results from these 
interviews can be beneficial for future patients undergoing EECP as the 
healthcare professionals could give more support and assistance during and 
after the treatment. For example, the results could be used to disseminate 
knowledge of EECP as alternative treatment option for this population among 
healthcare professionals in cardiac care and help them refer more eligible 
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patients who respond better to EECP as well as improve the care management 
in EECP in the future (papers I–IV). 

According to the principle of non-maleficence, research should not harm 
patients and as far as possible minimise harm (105). Any predictable risks in 
the studies were not found and the patients were not exposed to any treatment-
related risk other than those that arose from standard care of EECP. Interviews 
about experiences can sometimes be stressful, especially if the interviewee 
had negative experiences with the treatment. Researchers need to carefully 
consider the potential risks or difficulties of the interview situation (107). If 
the interview evoked any emotions that made the patient feel unwell or 
became uncomfortable, the patient could take a break or discontinue the 
interview (paper I), options that each patient were informed about before the 
interview. If needed, appropriate personnel could be called for consultation. 
Cardiac nurses not involved in the treatment were used as interviewers to 
minimise the risk of patients withholding information about EECP because of 
their relationship with a cardiac nurse who was their care provider. In paper 
III and IV, all data were collected as a part of clinical routine care during the 
treatment and did not involve any additional inconvenience to the patients. 

A part of the principle of justice includes that the goal in nursing research is 
to enhance the knowledge of caring for patients (105). To get variations of 
experiences of EECP, the sampling in paper I was strategically selected (e.g., 
gender, age, civil status, clinic, and time after completion of treatment). 
Moreover, the researcher must have good knowledge of the topic and apply 
relevant methods to conduct good quality research that will eventually benefit 
patients (104, 105). In paper I, a cardiac nurse who participated as an 
interviewer received education and information of EECP treatment before the 
study started and was chosen because of her experience with qualitative 
studies. Because EECP treatment is not widely available in Sweden and 
Europe, identifying potential responders is a reasonable approach to ensure 
that the treatment can be preferentially offered to this subgroup (paper III). 
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8.  Results  

8.1. Paper I 

The results were divided into four content areas (Figure 6).  

 
Figure 6. Overview of the results from interviews, divided into four content 
areas consisting of three categories in each which emerged from the 
phenomenon “Undergoing EECP treatment”. 
 
Before EECP was initiated, the patients described the treatment as an 
uncharted territory since they were not aware of the treatment and not even of 
their surroundings. To be given a new opportunity related to patients’ feelings 
about being offered a chance to improve their health. To gain insight related 
to how patients increased their knowledge about EECP with different 
approaches (e.g., by themselves via the internet and by asking healthcare 
professionals): 

“I did not know anything then and when I told other people, no one knew about 
this, not even my own doctor at the health center” (Interview 8) 
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 “I received the optimal information in the place; she, XX (nurse name) informed 
me and also the others how it works, a lot more than I've read about it” 
(Interview 10) 

During EECP sessions, the patients experienced a physical discomfort due to 
an uncomfortable treatment position, and they needed a distraction as the 
treatment session was passing slowly. However, the continuously monitoring 
by the cardiac nurse and their presence was positive and made them feel safe: 

“Lying there and firmly strapped, you cannot even think to move because you 
are so restrained. It was simply uncomfortable” (Interview 9) 

 “And you had the staff throughout the time in the room; it felt safe”  
(Interview 7) 
 

Overtime, patients experience physical changes – e.g., from lack of energy 
and tiredness to feeling better and livelier. Socializing (e.g., someone to talk 
to and enjoyed meals together) was essential, especially for patients who were 
far from home and lived at an accommodation arranged by the hospital. 
Having a good relationship with the cardiac nurses also facilitated their daily 
participation. The daily attendance affected patients’ daily routines and 
required them to coordinate their treatment with their everyday life, which was 
facilitated by an individualised treatment time: 

“The best time for me was maybe around 5 weeks of treatment, then I felt, I 
remember when I came here one morning and thought My god, how easy” 
(Interview 11) 

 “I did not do grocery shopping or as much cleaning, I did not. I did it on 
weekends instead. I did not do it as I was coming here” (Interview 15) 

The last content area involved experiences after the EECP course. Patients 
experienced an increased level of physical performance with less angina 
episodes, more satisfaction with life, and were happier and more optimistic. It 
was also experienced as important to stay physically active to maintain the 
therapeutic effects: 

“I am very positive about the future that we will handle this” (Interview 5) 
“I have tried to keep this going, to be out and walking” (Interview 2) 
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8.2. Paper II 

Medication profile 
Medication adjustments were performed during the treatment period and the 
main reason was due to poorly controlled blood pressure. About 61% of the 
patients received medication adjustments between post treatment and six 
months follow-up, mainly due to arrhythmias and verified poorly controlled 
blood pressure. The patients used significantly less short-acting nitrates after 
the EECP course compared to the start of treatment (p < .001). At the time of 
follow-up, four patients were prescribed optimising antianginal medication 
with nitrates due to subtle signs of relapse in angina symptoms.  

Physical capacity 
The result showed that patients with RAP improved their physical capacity 
after a course of EECP. The patients increased their 6MWD on average by 46 
m, a significant improvement of 11% compared with the mean baseline value 
(p < .001) (Table 6). Patients were able to perform, with an unchanged level 
of pain, a longer walking distance with a significant lower level of exertion. 
The functional class improved significantly after an EECP course (p < .001). 
No patient deteriorated in functional class. 
 
Table 6. Outcome of six-minute walk test and functional class pre- and 
post-enhanced external counterpulsation in patients with refractory 
angina pectoris. 
 pre  

EECP 
post 
EECP 

 
P- value 

Six Minute Walk test (n=46) 
 
Walking distance, metres 
mean (Sd) 

Level of exertion, The Borg scale RPE 
median (range) 

Level of pain, The Borg scale CR10 
median (range) 
 

Functional class, CCS (N=50) 
median (range) 

 
 
 
393 (113) 

 
13(11) 

 
1.75(7) 

 
 

5(4) 

 
 
 
439 (103) 

 
13(13) 

 
1(9) 

 
 

3(6) 

 
 
 
<0.001 

 
< 0.05 

 
NS 

 
 
<0.001 

 
Abbreviations: CCS, Canadian cardiovascular society; CR, category 
ratio; EECP, enhanced external counterpulsation; NS, not significant; 
RPE, rating of perceived exertion; Sd, standard deviation.  
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Cardiac anxiety 

The level of cardiac anxiety related to fear and attention was significantly 
reduced, and the positive effects were maintained at the six-month follow-up 
(p < .05) (Figure 7). There were no significant changes in the subscale of 
cardiac anxiety related to avoidance (p = .524). 

 
Figure 7. Outcomes of the three subscales from Cardiac Anxiety 
Questionnaire (CAQ), with lower mean rank indicating better outcomes, 
n=42.  

Health-related quality of life 
In the SAQ, significant improvements over time were shown in all five 
components (i.e., physical limitation, anginal stability, anginal frequency, 
treatment satisfaction, and quality of life) (p < .001 – p < .05) (Figure 8). All 
scores slightly decreased at the six-month follow-up, except for physical 
limitation and QoL. 

 
Figure 8. Outcomes of the five components from Seattle Angina 
Questionnaire (SAQ), with higher median score indicating better outcomes, 
n=42. 
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8.3. Paper III 

Of the 119 patients included in the analysis, 49 (41.2%) were classified as 
responders. In the final reduced model (N = 99) (Table 7), patients with a 
greater baseline functional impairment (OR 3.10, 95% CI 1.12–8.57), an 
objective systolic left ventricle dysfunction (OR 2.82, 95% CI 1.02–7.80), and 
unsuitable for further revascularisation (i.e., defined as not treated by PCI or 
CABG or treated with only one type of intervention) (OR 2.77, 95% CI 1.06–
7.20) had about a three-fold higher odds to be a responder to EECP (p < .05). 
The reduced model successfully predicted 77.3% of the responder group and 
52.7% of the non-responder group. Overall, 63.6% of the predications were 
accurate. Traditional risk factors for coronary artery disease such as gender, 
smoking, and comorbidities did not predict response. 

Table 7. The final reduced model of independent variables that 
predict response to enhanced external counterpulsation treatment 
(multinomial logistic regression analysis) (N=99). 
Characteristics Multivariate analysis 

  
OR (95% CI) 

 
p value 

Functional class, CCS class ≥ 3 3.10 (1.12-8.57) .029 
LVEF, < 50 % 2.82 (1.02-7.80) .045 
Prior revascularisation, ≤ 1 type of 
intervention* 

2.77 (1.06-7.20) .037 

Abbreviations: CCS, Canadian cardiovascular society; CI, Confidence 
interval; LVEF, left ventricle ejection fraction; OR, odds ratio 
*Intervention with percutaneous coronary intervention or coronary 
artery bypass grafting. 

8.4. Paper IV 

In general, throughout the EECP course, there were documented device-
related and non-device-related AE every treatment week. The three most 
frequent device-related AE involved muscle pain/soreness, paraesthesia (e.g., 
numbness and prickling), and skin lesion/blister (Table 8). The most frequent 
non-device-related AE were bradycardia, other clinical symptoms (e.g., 
influenza/pneumonia, gastroenteritis, nausea, syncope, and dizziness), and 
hypotension. All AE experienced during treatment in the responder and the 
non-responder groups are presented in Table 8. Difference was seen in 
occurrence of paraesthesia: the responder group reported it less frequently 
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compared to the non-responder group (one time and 20 times, respectively). 
Conversely, skin problems occurred more often in the responder group than 
in the non-responder group (12 times and four times, respectively). 
 

Table 8. Presentation of specific device-related and non-device-
related adverse events during enhanced external counterpulsation 
treatment in all patients (N=119): responders (n=49) and non-
responders (n=70). 
Occurrence of specific events, n 

Device-related  
adverse events 

Responder Non-responder All 

Muscle pain/Soreness 15 10 25 
Paraesthesia 1 20 21 
Skin lesion/Blister 12 4 16 
Skin-Redness 2 1 3 
Other adverse events 1 1 3 
Oedema 1 1 2 
Hematoma/Bruises - 1 1 
    
Non-device-related  
adverse events 

   

Bradycardia 5 9 14 
Other clinical symptoms 7 6 13 
Hypotension 7 4 11 
Other heart rhythm* 3 6 9 
Cold 2 3 5 
Hypertension 2 3 5 
Tachycardia 3 2 5 
Hypoglycaemia 4 0 4 
Angina symptom 
 

2 1 3 

Earlier termination of 
treatment 

 
1 

 
2 

 
3 

*Atrial fibrillation/frequent premature heart beats. 

 
Some AE did not require action, but if needed, both medical and/or nursing 
actions were used (Table 9). These included medication adjustments and other 
treatments or actions (e.g., electro conversion, deactivation of the sensor of 
rate response in pacemaker, and temporary change of treatment pace to 1:2). 
Most of the nursing actions were aimed at relieving discomfort in the lower 
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extremities caused by the pneumatic cuffs. These actions included additional 
padding around the calves, turning off the treatment pressure temporarily 
either in the calves or thighs cuffs, and applying wound dressings. Some of 
the AE (e.g., muscle pain/soreness, paraesthesia, and angina symptoms) 
required temporary pauses (between one and seven days) and resulted in 
treatment extension. 
 
Table 9. Overview of occurred adverse events that required medical 
and nursing actions during enhanced external counterpulsation 
treatment among patients with refractory angina pectoris (N=119). 
Occurred event 
 

Performed  
medical actions 

Performed  
nursing actions 

 Medication adjustments 
 

 

Skin lesion/Blister + Antibiotic Wound dressing 
Calves cuff turned off 
Extra padding around 
the calves 
 

Skin Redness  Extra padding around 
the calves 

   
Hematoma/Bruises 
 

 Thighs cuff turned off 
temporarily 

Oedema + Diuretic 
↓ Calcium channel blockers 

 

 
Other adverse events  
(e.g., back pain) 

 
+ Analgesic 

 

 
Hypoglycaemia 

 
↓ Insulin x 2 

 
Supplements to 
increase blood glucose 
Temporary pause for 1 
day 

Hypotension - Diuretic 
↓ Diuretic 
↓ Calcium channel blockers 
↓ ARB  

 

Hypertension 
 

+ Calcium channel blockers 
↑ ACE inhibitor 
↑ ARB  
 

 

Tachycardia or  
other heart rhythm* 

↑ Beta blocker  
+ Beta blocker 
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Table 9. Continued 
Occurred event 
 

Performed  
medical actions 

Performed  
nursing actions 

   
 Medical advice/ 

Other treatment 
 

 

Muscle pain/Soreness ↓ treatment pressure to 220 
mmhg in one patient 
 

Cuffs turned off 
temporarily (either 
calves, thighs, or 
buttocks) 
Short breaks during 
session 
Shortened session time 
Cuffs sized down 
Temporary pause for 1 
day, pause 5-7 days 
 

Paraesthesia 
 

 Cuffs turned off 
temporary  
Calves cuff turned off  
Shortened session time 
Temporary pause for 2-
4 days 
 

Other clinical events  
(e.g., Influenza or 
Pneumonia) 
 

Hospital admission 
 

 

Tachycardia or  
other heart rhythm* 
 

Changed treatment pace 1:2 
Electro conversion 
Sensor of rate response 
deactivated 
 

 

Angina symptoms Consultation a cardiologist 
 

 

↑= increased dose; ↓=decreased dose; + = additional drug;  
- = withdrawal drug. 
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9. Discussion 

The findings in this thesis provided insight into how patients with RAP 
experienced the situation before, during, between sessions, and after an EECP 
course. Before being told about the treatment, the patients were unaware that 
EECP was a treatment option. They also expressed that they were given a new 
opportunity to get better and felt a sense of security by the presence and the 
care provided by the cardiac nurse during treatment. However, they needed to 
coordinate their activities in their everyday life since EECP required daily 
attendance. Furthermore, the thesis also demonstrated that patients 
experienced and received several beneficial effects from one course of EECP. 
In addition, clinical variables such as CCS class ≥ 3, left ventricle ejection 
fraction (LVEF) < 50%, and previously performed revascularisation predicted 
response to EECP. In addition, traditional risk factors of CAD such as gender, 
smoking, and co-morbidities did not predict response. Finally, it also 
demonstrated a low occurrence of AE throughout the treatment, and the AE 
distribution did not differ between responders and non-responders. Thus, the 
treatment can be considered safe and well-tolerated in patients with RAP. 

9.1. Effects of reduce symptom burden with EECP 

In this thesis, the described clinical outcomes after EECP treatment, including 
decreased angina symptoms and consumption of short-acting nitrates, 
improved physical capacity and HRQoL in patients with RAP, findings that 
are in line with previous studies (67, 108, 109). The positive effects were 
maintained at the six-month follow-up. Importantly, similar effects of EECP 
appear to be maintained in most patients up to several years in studies with 
long-term follow-up (66, 110, 111). The mechanism of benefit is likely to be 
multifactorial, including recruitment of myocardial collaterals through 
activation of growth factors, increased shear-stress triggering release of 
proangiogenic cytokines, improvement of endothelial function by an increase 
level of nitric oxide and a decrease level of endothelin, and a peripheral 
training effect (62, 112-114). Moreover, these changes could lead to 
improvements in blood pressure, which might have a role in the clinical 
improvement as well (13). Although EECP treatment is relatively time-
consuming, it has been shown to be effective in relieving angina symptoms 
and improving functional class accompanied by a sustained reduction in 
healthcare costs over one year of follow-up in this patient population who 
suffers to a great extent (115). Since the treatment is believed to deliver its 
favourable effect by fostering physiologic changes in the microvasculature of 



 

37 

 

the myocardium through non-invasive intervention, it is reasonable that 
patients need to receive several weeks of treatment. 

The result showed that EECP reduces angina frequency and improves physical 
capacity, which makes it possible for the patients to take on more activities 
(papers I–II). In addition, patients with an initial greater functional 
impairment, evidence of systolic left ventricular dysfunction, and exposed to 
fewer types of revascularisation responded well to the treatment – i.e., their 
walking distance increased (paper III). The patients also described the 
importance of continuing to be physically active to maintain the therapeutic 
effects of EECP (paper I). Physical capacity is a key pathway through which 
individuals maintain their ability to carry out activities (46). Therefore, 
increasing physical activity on regular basis could improve myocardial 
perfusion and most importantly reduce mortality in these patients (43). A 
dose-response relationship was evaluated for associations between habitual 
exercise (i.e., mild, moderate, and vigorous physical activity assessed by self-
reported questionnaire) and mortality in a global cohort of 15 486 patients 
with stable coronary heart disease. The largest benefits occurred between 
sedentary patient groups. In patients who reported not engaging in vigorous 
exercise, more moderate intensity exercise was associated with lower 
mortality (116). Since regular physical activity is protective and has many 
benefits (e.g., prevents hypertension, maintains healthy body weight, and 
improves mental health, QoL, and well-being) (42, 117), improving physical 
capacity should be an important aspect in the management of RAP as many 
patients with RAP previously had a sedentary lifestyle. The positive effects of 
EECP on the physical and functional capacity advocate for early consideration 
in the treatment algorithm. 

The patients expressed they had a positive outlook on life after the treatment 
(paper I). The HRQoL measurement showed that three of five components in 
SAQ improved by 10 to 28 points post EECP compared to baseline. As a 10-
point difference represents a threshold for a clinically important change in 
SAQ scores (101), the study result (i.e., high SAQ scores) indicated a better 
function and satisfaction in life in these patients after the treatment (paper II). 
In addition, the level of cardiac anxiety was also significantly reduced after an 
EECP course, and the effect was maintained at the six-month follow-up (paper 
II). Studies that investigated psychological effects of EECP are quite sparse 
(118-120). One of the studies showed significant improvement in levels of 
depression, anxiety, and somatisation but no change in levels of anger or 
hostility (118). Another study indicated that EECP can reduce depressive 
symptoms in patients with RAP (120). As the presence of angina symptoms 
is associated with psychological distress such as anxiety, depression, feeling 
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of inferiority, hostility, and sleep disturbance (121), reducing the angina 
burden is important. Furthermore, an anonymous internet survey completed 
by 646 patients with chronic angina assessed insights of the levels and 
effectiveness of care from the patient’s perspective: 90 (14%) of the 
respondents reported daily angina and 238 (37%) respondents reported weekly 
angina (122). Furthermore, the study also showed that more frequent angina 
was associated with worse QoL. Respondents with more frequent angina were 
younger, female, less likely to have had revascularisation, taking fewer 
antianginal medications, and more depressed. Only 25 (28%) of the 90 
patients with daily angina reported freedom from anxiety or depression, 
measured with a generic HRQoL instrument (122). These findings stress a 
need to be more aware of the impact of psychological distress on angina 
symptoms. For healthcare professionals, it will be important to explore the 
impact of symptoms more fully to appreciate symptom burden from the 
patient’s perspective. Therefore, management of psychological risk factors 
and implementation of educational intervention are important in patients with 
chronic angina, which is also recommended by current European guidelines 
(10). The CAQ instrument used in paper II was simple to use and can be a 
valuable screening tool for assessment of cardiac-related anxiety in the future 
management of patients with RAP. For patients who are deemed inoperable 
or continue to have residual ischemia despite revascularisation, EECP 
treatment should be offered to a greater extent considering its ability to offer 
long-term relief of angina symptoms and its positive impact on HRQoL and 
cardiac anxiety. 

9.2. A safe but unknown treatment 

The findings of this thesis showed a high completion rate (97.5%) and low 
occurrence of manageable AE. The cardiac nurses could also independently 
perform nursing actions without seeking medical advice from a cardiologist 
in the majority of AE, especially AE involving the lower extremities. These 
AE include muscle pain/soreness, paraesthesia, and skin lesion/blister and 
were deemed device-related (i.e., pneumatic cuffs) (paper IV). Similar device-
related AE (e.g., skin breakdowns, paraesthesia, and musculoskeletal 
problems) were also reported in a few other studies (59, 123). The number of 
patients that suffered from AE during EECP was reported low in other studies 
as well and patients rarely discontinued EECP treatment once it has started 
(123, 124). However, clinical events such as unstable angina, congestive heart 
failure, and myocardial infarction have been reported as the reason for 
discontinuing the treatment (123, 125). Decompensated heart failure and 
unstable angina are examples listed as precautions to EECP treatment, which 
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stresses the importance of risk and precaution management before initiating 
EECP (126). To summarise, the present findings together with previous 
evidence strengthen the safety and tolerability of EECP treatment. Although 
EECP is relatively safe, cardiac nurses and cardiologists still need to rule out 
contraindications and lower treatment-related risks. Consequently, a proper 
education to gain knowledge about how to operate the EECP device and how 
to prevent discomfort during EECP is required for all healthcare professionals 
working with the treatment (126). Moreover, these findings are significant 
results from a safety point of view, not only for future patients and healthcare 
professional working with it but also for maintaining EECP as a treatment 
modality in the future. 

Unfortunately, a low awareness of EECP among healthcare professionals 
were described by the patients since they experienced insufficient information 
about it from their own doctor and other acquaintances in paper I. A recent 
review also reported that many practicing cardiologists are not familiar with 
this treatment. As a result of this lack of exposure to EECP, knowledge of its 
efficacy as a treatment modality for relief of symptoms and improved HRQoL 
is limited (127). The availability of EECP is limited in Europe and 
Scandinavia, compared to the United States, and the geographical location of 
EECP clinics and local traditions may determine whether a patient is referred 
to EECP treatment. As many healthcare professionals are unaware of different 
novel therapies for alleviating symptoms, there is a risk that effective 
treatments are underused – i.e., patients lack access to suitable treatment 
options that might improve their condition (15, 127). Many patients in this 
subgroup receive advanced interventional therapy, including complicated 
percutaneous interventions of chronic total occlusion, with favourable effect 
on symptom relief. However, a substantial proportion of patients have 
unsuitable anatomy or a huge burden of comorbidities that make 
interventional approaches inappropriate, and many others have diffused distal 
disease unsuitable for PCI or coronary microvascular dysfunction (1, 7). 
Furthermore, many patients with RAP that undergo angiography are found to 
have no obstructive CAD, with a higher prevalence in women (128). These 
limitations and observations make it even more vital to increase the awareness 
of and to study and embrace other treatment modalities that might result in 
lowering the symptom burden and improving physical capacity and HRQoL 
in this growing suffering population. The EECP should be considered as an 
attractive treatment option considers the limitations of available treatment 
options, is non-invasive (129), and can be provided by trained nurses with 
relatively low cost (127). This thesis provides new evidence of EECP’s 
applicability and effects in patients with RAP that could be disseminated 
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further to relevant healthcare professionals to increase the awareness, referral, 
and use of the treatment within and outside Sweden. 

9.3. Improving the care in the EECP context 

Although there is a consistent body of evidence, guidelines, and 
recommendations for EECP, the treatment is not widely adopted probably, 
aside from its lack of exposure, due to the lack of specialised centres and its 
time-consuming regimen (15). Adopting a team approach to care for these 
patients is needed (7, 14), and a multidisciplinary approach (i.e., a structural 
composition of healthcare teams composed of members from a range of 
professional backgrounds and discipline) could help healthcare professionals 
create a new path for this population (130). Moreover, a person-centred 
approach has been widely advocated as a key component of effective disease 
management (90). That is, the person-centred approach reflects a shift from a 
model where patients are the passive target of a medical intervention to a 
model where patients are active participants in their own care and decision-
making process (90, 131). Therefore, beyond a multidisciplinary team in 
specialised centres, a person-centred approach could probably improve the 
care management in RAP and in the EECP context. However, given the 
challenges of implementing person-centred practice and the attitudinal and 
organisational barriers that can hinder such changes, using a person-centred 
framework as previously described could be considered a potential tool that 
enables cardiac nurses to implement person-centred care at an EECP clinic. 
The findings of this thesis showed that some aspects need to be considered to 
improve the care experience of patients with RAP in the EECP setting, which 
will be discussed in the following sections in the context of the person-centred 
framework. 

9.3.1. The cardiac nurse’s role and prerequisites  

The cardiac nurse’s role during EECP sessions was described by the patients 
as essential for establishing a good nurse-patient relationship. The cardiac 
nurses also increased their knowledge by providing proper information before 
EECP initiation and gave them a sense of security during EECP sessions via 
their presence, caring, and engagement. Moreover, an attentiveness from the 
cardiac nurses was described by the patients as well as their personal needs 
were met (paper I). The cardiac nurses showed their knowledge and skills by 
being able to make decisions and perform nursing actions as well as consult 
other relevant healthcare professionals when needed (paper IV). One of the 
constructs in the person-centred framework is nurse’s prerequisites. One of 
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the described attributes is to be professionally competent, which is essential 
since it focuses on the knowledge and skills of the nurses to make decisions 
and prioritise care as well as involves physical or technical aspects of care 
(89). Aspects such as medical-technical competence and competence related 
to patient safety may not be identified as important from a patient perspective. 
However, from a professional perspective, it could be essential since it 
indicates being professionally competent (132). Moreover, being a 
professionally competent outpatient nurse is a complex task that requires 
continuously learning and development to ensure expertise in a specific 
practice. 
 
In person-centred practice, nurses also need to have interprofessional skills, 
including the ability to communicate effectively at a variety of levels (96). 
These communicative skills include listening and negotiation as well as the 
capacity to respond flexibly to people’s individual needs (133). Nurses can 
positively influence safety and enhance high-quality care through good 
communication (71) and provide caring attention to win the trust of their 
patients (134). Reflection, self-awareness, and engagement with others could 
also help nurses practice person-centred care (89). Consequently, working 
with patients in a more person-centred manner places new demands on 
healthcare professionals. That is, they need to have more than just good 
communicative skills and the ability to obtain the necessary clinical and 
personal information to make the right decisions and right actions. Nurses 
need to have insight into how they function as a person in order to help others. 
Being committed to the job at its most fundamental level reflects dedication 
(89) and conveys the cardiac nurses want to provide care that is best for their 
patients in the EECP clinic. The ability to recognise and gain information 
about AE, for example, requires good communication and knowledge of the 
pathophysiology of RAP and other relevant diseases. Therefore, nurses who 
work at an EECP clinic should be adequately trained and experienced as well 
as have an interest in working with patients with CAD and have knowledge of 
the physiological and psychological impact of angina symptoms on patients 
with RAP. These requirements are need in order for them to work confidently 
and independently at a nurse-led EECP clinic. 

9.3.2. The care environment  

The cardiac nurse’s caring and presence created a positive therapeutic 
environment (paper I). Different types of AE occurred during EECP 
treatment, and in some cases (e.g., adjustment in pace-maker and seeking 
medical advice) support from other healthcare professionals was needed 
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(paper IV). The care environment has a key impact on the operationalisation 
of person-centred practice and has the greatest potential to enhance or limit 
the facilitation of care processes (96).  

First, professional autonomy is ranked as one of the most important factors 
contributing to nurse’s job satisfaction (89). A review showed that elements 
such as independence in decision-making and ability to use one’s own 
competence were described as nurses’ professional autonomy. Professional 
autonomy was also related to shared leadership, professional skills, inter- and 
intra-professional collaboration, and healthy work environment (135). 
Therefore, allowing cardiac nurses to work independently, and have freedom 
to take initiatives and decisions in the daily work at EECP clinic can contribute 
to increasing professional autonomy. Furthermore, because supportive 
systems are essential (89), it is important to recognise that teams like the ones 
in a EECP clinic exist within a wider organisational context and therefore have 
a significant impact on team functioning. 

Another important aspect in the care environment is having good 
organisational systems that could promote initiative, creativity, freedom, and 
safety (89). Investment in safety is manifested in engagement and inquiry. 
Nurses who bring attention and mindfulness to their work engage and focus 
on each patient, notice breakdowns in care processes, seek solutions, and 
employ best practises (70). In patient safety, the emphasis is placed on the 
system of care delivery that prevents errors, learns from the errors, and builds 
on a culture of safety that involves healthcare professionals, organisations, and 
patients (71, 82). Moreover, a strong leadership that supports a safety culture 
would encourage honest reports from the healthcare professionals and 
mitigates negative reactions to reporting safety issues (136). Cardiac nurses in 
an EECP clinic should submit reports of any risk or error that have occurred; 
if necessary, analysis should be provided aimed at improving the safety for 
patients and in the workplace. Beyond having knowledge of how the available 
reporting system operates, it is also important to have insight into the goal of 
patient safety in the hospital. Creating a safety culture in an organisation is the 
responsibility of every healthcare professional even if the overall 
responsibility lies with the hospital leaders. Encouraging each person to be 
committed could result in a positive attitude towards patient safety, which 
probably would lead to a reduction in errors. 

Shared decision-making process combines cognitive, emotional, and 
relationship work to achieve collaboration and deliberation (137), which is 
another essential aspect (89). In healthcare, good communication is critical 
because uncertainty cannot be completely excluded in the decision-making 
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process. For good communication to occur, a trusting relationship should be 
formed between the involved parts using effective conversation techniques 
(138). Effective therapeutic relationships should reflect not only on how 
positive relationships with the patient develops but also on how to care for 
professional relationships (89).  

The physical care environment reflects on the importance of healthcare 
environments to balance aesthetics with function by paying attention to 
design, dignity, privacy and safety with the intention of improving patient and 
healthcare professional’s operational performance and outcomes (89). Since 
the presence of the cardiac nurse was described by the patients as positive 
during EECP, the cardiac nurse’s workstation should be placed so it is visible 
to the patient lying on the treatment bench during EECP. This should also be 
an important aspect for the cardiac nurse as well since it could facilitate 
monitoring the patient safely during treatment sessions. Another consideration 
to protect the patient’s privacy and integrity is if a changing room is not 
available, to choose a part of the room with the possibility to install a privacy 
screen so patients can change clothes comfortably and avoid being exposed. 

9.3.3.  Person-centred processes  

Patients expressed that they needed to learn more about the treatment before 
deciding about EECP. The cardiac nurses were able to provide a greater 
understanding of the treatment through filling the knowledge gap with 
verbally information (paper I). During the EECP treatments, the patients were 
given the opportunity to listen to music; this provided a distraction for the 
patients especially as they felt that the time was passing slowly (paper I). 
Experiences of physical discomfort did occur during EECP sessions (papers 
I, and IV), and relevant medical and/or nursing actions were provided by the 
cardiac nurses to relieve the discomfort (paper IV). Any abnormal measures 
as the result of the cardiac nurse’s daily clinical routines were resolved with 
proper actions (paper IV). Care processes focus on delivering care through 
activities that operationalise person-centred practice (96). It involves entering 
their world and assuming there is meaning in all behaviour, even if it is 
difficult to interpret (139). Care processes – e.g., engaging the patient to 
determine their needs, values, and preferences as well as providing education 
and empowering them to perform self-care and be involved in shared decision-
making – require structured communication and care coordination led by a 
nurse (140).  

One of the fundamental principles of person-centred practice is working with 
patient’s beliefs and values. Therefore, the key to assessment is obtaining 
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information that builds a picture of a patient as an individual with a unique 
life story (89). This life story can be referred to as a holistic patient narrative 
(i.e., potentially including all aspects of the patient’s situation from 
biomedical to psychological to social to existential) (141). Initiating patients 
into a care process that begins with a simple invitation to share their narrative 
can send a message that their experiences, feelings, beliefs, and preferences 
are valued (90). However, a patient’s narrative may raise integrity issues as a 
patient’s narrative might include information irrelevant to the immediate 
situation. For example, the narrative could include sensitive or embarrassing 
details about personal feelings and social relationships. This very personal 
information could be more sensitive in a integrity aspect than details about 
bodily morphology and function (141). Consequently, this part in person-
centred practice could increase the possibility of integrity breaches. Protecting 
a patient’s integrity is a familiar basis in healthcare ethics, but healthcare 
professionals need to be aware that failure to protect sensitive information 
from dissemination could bring harm to the patients and ultimately reduce 
trust in the healthcare professionals and healthcare per se. 

Shared decision-making is an essential element that requires the care team, 
including the patient, to address all aspects of management, taking into 
account treatment options that are suited to the patient's lifestyle, priorities, 
preferences, beliefs, values, and health issues (90). In shared decision-making, 
the healthcare professionals should play the role of a partner who ‘shares’ 
relevant information (137, 138). Giving a patient a voice empowers them to 
be a part of the decision-making process and encourages them to share 
information and ultimately participate in their own treatment (142). However, 
ethical and medico-legal concerns might occur when a patient makes a 
decision that the healthcare professionals strongly disagree with if it puts the 
person at significant risk of death or worsening disability; this situation will 
challenge the delivery of person-centred care and the promotion of the 
person’s independence (88). In addition, increased knowledge about the 
person could also provide opportunities to manipulate them into making 
decisions according to the ideas of others, confusing them, and interfering 
with their decision-making in ways that reduce autonomy (141). Healthcare 
professionals should, therefore, have the knowledge and skill to manage the 
patient’s narrative and to encourage and follow dialogue and decision-making. 
Perhaps, initial guidance and follow-up with experienced professionals of 
person-centred practice help when planning to implement this care approach 
in an EECP setting. 

Another aspect is that the care must include information, communication, and 
education (71). Documenting patients’ preferences, involvement in care, and 
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treatment decision-making facilitates continuity of care (90). Continuity of 
care can be facilitated by using good clinical routines for documentation and 
writing accurate medical records for all aspects of patient monitoring, 
strategies that will prevent ambiguity. However, a study showed that 
documentation of the narrative was problematic using established 
documentation systems and was considered a barrier to person-centred 
practice (143). Another study showed that documentation on person-centred 
practice was incomplete in many nursing records and there was a lack of 
information if patients were involved in decisions relating to their care. A 
major contributing factor to the lack of person-centredness in the nursing 
documentation was the structure of the nursing assessment and care planning 
tool itself (144). In the EECP clinic, the documentation routine needs to be 
consistent across all cardiac nurses and proper clinical record keeping is an 
integral component in good professional practice and the delivery of quality 
care.  

The cardiac nurses successfully created a good relationship with the patient 
and treated them well as they were described as being engaged, attentive, and 
caring (paper I). Being sympathetic, empathetic, respectful, and engaged are 
vital in person-centred practice (89, 145). Establishing good relationships with 
patients appears to be the first step towards creating feelings of safety and 
encouraging patients to be active participants in their own care (142). In 
contrast, if patients do not experience a beneficial relationship with their 
healthcare professionals, they could lose trust, control, and security find it 
difficult to show their vulnerability (132). Furthermore, the quality of the 
nurse-patient relationship could be reflected through engagement. Full 
engagement is present when the nurse and patient form a trusting relationship 
and a care partnership (e.g., collaborative decision-making) (96).  

The cardiac nurses should have a clear picture of what the patient’s value 
about life and how they make sense of their life situation from their individual 
perspective and social role. This could be facilitated by implementing a try-
out session for potential EECP patients before they decide about the treatment. 
Trying EECP before committing to an EECP course involves the patients in 
their care, a key part of treatment. Moreover, during a try-out session the 
cardiac nurses can also help motivate patients by providing necessary and 
detailed information about the treatment and creating a tailored care plan 
based on patients’ preferences after listening to their narratives. By paying 
attention to the whole person through the integration of physical, 
psychological, social, cultural, and developmental dimensions of patients, the 
cardiac nurse can provide holistic care. 
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9.3.4. Outcomes of person-centred care 

An effective person-centred practice according to the framework should 
involve outcomes such as a feelings of well-being, good care experiences, 
involvement in care, and existence of a healthful culture (96), which can be 
demonstrated from both a patient and healthcare professional perspective (89). 
Measurements can be made through observations of practice, narrative and 
stories or routine data. However, the person-centred care has not been 
performed in the studies comprised in this thesis and therefore it is difficult to 
discuss this particular construct in a more in-depth manner. Instead, the focus 
will be on the benefits and some challenges of person-centredness based on 
previous research in other clinical settings, which may be transferred to an 
EECP setting. 

Positive outcomes of person-centred care have been reported in several 
studies. This care approach can contribute to improved health and feelings of 
well-being, such as freedom of choice, improved self-confidence, and self-
determination as well as improved QoL and functional performance (146). A 
fully implemented person-centred care approach have shown to shorten a 
hospital stay and improve or maintain functional performance without 
increasing the risk for readmission or jeopardising HRQL in patients with 
chronic heart failure (147). A multicentre randomised controlled study 
showed that person-centred care significantly affected general self-efficacy in 
patients with acute coronary syndrome compared to standard care. These 
patients not only enhanced their general self-efficacy but also their confidence 
in their ability to return to work or resume other activities (148). Although 
many studies reported positive evaluations of person-centred care, being 
aware of some challenges is needed to avoid negative outcomes. Person-
centred care might lead to the exclusion of staff’s personhood, which refers to 
the risk that only patients are considered as persons (146). Furthermore, the 
risk of compassion fatigue was noted, including feelings of hopelessness, 
anxiety, and constant stress. Applying a certain level of compassion and 
empathy are positively associated with healthcare professional’s health and 
well-being. However, to maintain a high level of empathy in many patient 
encounters leads to compassion fatigue and burnout (146, 149). 

Ulin et al., (150) examined the discharge process of 248 hospitalised patients 
with chronic heart failure who either received standard care or a more 
proactive care-planning based on a structured person-centred care model. The 
study showed that a person-centred approach improved the discharge 
processes by, for example, significantly shortening the length of hospital stay. 
This improvement was suggested to be influenced by viewing patients as 
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competent persons who could participate in the planning of their own care 
(150). However, a recent study showed that even if patients wanted to be 
active participants in their own care and patient safety activities, there are 
some barriers – e.g., the power imbalance between the healthcare professional 
and patient, or patient being passive due to their acute illness and lack of 
energy (142). Moreover, according to one qualitative study, when healthcare 
professionals lack an understanding of how to invite patients to participate in 
their own care and how to increase their patient’s confidence in their decision-
making abilities, patients expressed little interest in participating in their own 
care (151). Encouraging patients to be active participants in their own care 
might require healthcare professionals to have strong pedagogical and 
communicative skills so they can explain new regimes such as person-centred 
care in ways that will encourage active participation, especially conveying the 
importance of what it means to be a partner. Actively engaging patients as a 
partner does not mean patients have the full responsibility for all decisions 
about their care; being a partner means that patients can contribute to their 
care by being experts about themselves and by cooperatively guiding the care 
towards goals they set in consultation with the healthcare professional (90). 
That is, some challenges require healthcare professionals to rely on good 
pedagogical skills when implementing person-centred care. In addition, 
guidance, and support from experienced healthcare professionals of this care 
approach could be needed in the implementation process. 

Each construct of the framework has been thoroughly discussed, and several 
suggestions are presented to enable future implementation of person-centred 
practice in an EECP clinic. Several clinical outcomes that emerged from this 
thesis (e.g., the cardiac nurse’s caring and professional attributes, the care 
environment, and a patient’s relationship with a nurse) are similar to those 
emphasised in the person-centred practice framework, an overlap that 
suggests that an EECP clinic could be an optimal care setting for person-
centred practice. This care approach might help the cardiac nurse have or 
maintain a holistic view of the patient and provide tailored care, which can 
improve the patient-nurse relationship, patient satisfaction, follow-up care, 
and suitable treatment of a patient’s problems. Moreover, person-centred 
practice is a recommended care approach for patients with chronic diseases 
(88), so a person-centred practice seems appropriate and operational in an 
EECP setting.  
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10. Methodological considerations  

10.1. Validity and reliability 

This thesis has a few methodological limitations that need to be considered. 
First, the quasi-experimental design lacked a random selection (paper II). 
However, quasi-experimental design can be used when it is not ethical or 
logistically feasible to conduct a randomised control trial. Our choice of study 
design was based on restrictions such as few patient referrals, the accessibility 
to EECP devices, and economic limitations. In addition, as papers III–IV are 
retrospective studies, residual confounding can be a concern. All data were 
retrieved from a real-world population of EECP-treated patients, and due to a 
relatively low number of patients, comparisons and analyses were limited 
(papers II–IV). Although this study had a relatively small sample size, it 
demonstrated significant therapeutic treatment outcomes (paper II) and 
identified predictors in responders for EECP (paper III). In addition, 42 of 50 
patients (84%) returned the questionnaires at the six-month follow-up, a 
response rate considered high (84%). In papers III and IV, external validity 
was deemed fair considering that 119 of 141 EECP-treated patients were 
included based on the purpose of the study between 2005 and 2019, which 
covered one of two available EECP clinics in Sweden. Considering a low 
number of patients were excluded and that the baseline clinical characteristics 
did not differ between the included and excluded patients (Table 10), the 
possible impact was deemed to be relatively small. In addition, the 
pharmacological treatments were also similar between the groups – e.g., beta-
blockers (82.4% and 81.8%), anti-platelets (87.4% and 90.9%), and long-
acting nitrates (79.8% and 81.8%). Furthermore, language barriers resulted in 
only Swedish-speaking patients being included (paper I) since the interviews 
were performed in Swedish. In paper II, two patients were also excluded since 
self-reported questionnaires were either in Swedish or English during the 
study period. Excluding patients from research due to language barriers is not 
preferred and might limit the generalisability of the findings. However, the 
potential impact in this case was considered low given the low number of 
excluded patients. 

Another important aspect is that frequent patient visits could improve attitude 
and psychological status in patients; for example, a familiar and comfortable 
relationship with staff can often trigger a therapeutic response in patients 
(152).  Therefore, a potential placebo effect of the EECP might occur due to 
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the regular contact with a cardiac nurse, representing a potential confounder 
that cannot be adjusted due to the treatment regime. 

Table 10. Overview of baseline clinical characteristics in patients that 
were included and excluded in paper III and IV. 

 Included, N=119 
n (%) unless otherwise 

stated 

Excluded, N=22 
n (%) unless otherwise 

stated 
Gender 
   Men  
   Women 

 
97 (81.5) 
22 (18.5) 

 
21 (95.5) 
1 (4.5) 

Mean age,  
   years (Sd) 

 
65.0 (9.05) 

 
66.7 (9.8) 

Former smoker 
   Missing data 

74 (62.1) 
3 

14 (63.6) 
- 

Previous MI 80 (67.2) 15 (68.2) 
Previous PCI 
  Missing data 

84 (70.6) 
2 

11 (50.0) 
- 

Previous CABG 69 (58.0) 9 (40.9) 
Hypertension 83 (69.7) 16 (72.7) 
Diabetes mellitus 54 (45.4) 10 (45.5) 
Ejection fraction,    
   < 50% 
   Missing data 

 
40 (33.6) 

5 

 
12 (54.5) 

2 
Functional class 
   CCS class ≥ 3 
   Missing data 

 
73 (61.3) 

6 

 
13 (59.1) 

2 
 

Abbreviations: CABG, coronary artery bypass grafting; CCS, 
Canadian Cardiovascular Society classification; PCI, percutaneous 
coronary intervention. 
 
In paper III, consideration of different types of cut-offs for a definition of 
response to EECP was done, such as 5% and 10% improvement of 6MWD or 
a change of 50 meters as an alternative. The choice of cut-off (i.e., 10% 
improved 6MWD) was based on what was considered a clinically relevant 
level. Sensitivity is the proportion of true positive tests correctly identified 
among all patients with a condition (153). Therefore, a sensitivity analysis 
(2x2 table) was performed with 10% improvement in 6MWD, and a change 
of more than 50 m showed that 81.6% (true positive) were correctly classified 
in patients in the responder group, and 18.4% of the responders did not achieve 
a change of 50 m, which means that some patients had a relatively poor initial 
performance. Therefore, the study rationale seems fair and reasonable that an 
improvement based on proportion may be a better alternative for this 
subgroup. Furthermore, the choice of cut-off was deemed reasonable based on 
the intention to define a measurable stringent cut-off to create group difference 
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between responders and non-responders without limiting the options for 
statistical comparisons. 

In this thesis, a generic HRQoL instrument was not included in the 
longitudinal study (paper II) to minimise the risk of attrition and burden for 
the patients, especially since it involved several assessment points. Healthcare 
professionals are predominantly interested in health-related factors as 
components of patients’ QoL. However, a holistic approach implies that non-
medical phenomenon may emerge (31); that is, factors other than disease-
specific factors might influence HRQoL, which stresses the importance of 
using generic measurements in research as well. In the future, this issue might 
be solved by using a shorter version of available validated questionnaire. A 
linguistic validation of the SAQ was performed when the questionnaire was 
translated into Swedish in 1997. However, psychometric evaluation in a 
Swedish context on RAP or CAD could not be found. Therefore, a reliability 
analysis was carried out for internal consistency in each scale of the SAQ (40), 
using baseline data derived from paper II. Cronbach’s alpha for the subscales 
from the data of 50 patients was between 0.74 and 0.86. This range was 
considered acceptable reliability as a rule of thumb for a scale is to have a 
minimum Cronbach’s alpha value of 0.7 (154).  The anginal stability scale 
was not analysed since it contains only one item.  

Another limitation of this thesis was that the study sample in all papers were 
predominantly male, subsequently gender differences in the outcomes could 
not be analysed. A problem with many clinical trials within cardiac care is that 
they inadequately represent women as only 20%–30% of women are included 
in most CAD studies (155). Therefore, gender differences cannot be properly 
analysed. However, research has shown that gender differences in both 
disease and treatments exist (155-157). For example, women undergo 
coronary intervention less frequently, and fewer women receive evidence-
based therapy compared with men (e.g., betablockers and statins). 
Furthermore, women with CAD tend to be older and more likely to have 
hypertension, diabetes, and metabolic syndrome than men, but clinicians do 
not prescribe these medications to women to the same extent (155). Therefore, 
the care provided within cardiac care is not totally equal between sexes. A 
reason might be that female patients with AP express their symptoms 
differently than men do. Philpott et al., (156) found gender differences in 
symptom descriptions, which influence subsequent management. Women 
described more throat, neck, or jaw pain compared to men in the presence of 
CAD. Moreover, pain symptoms and discomfort in areas other than the chest 
are often referred to as atypical. Since medical research has focused on men 
for a long time, male symptoms have been considered the “standard” and the 
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female symptoms have been considered “atypical”. Women with CAD should 
be treated in accordance with current clinical guidelines to the same extent as 
men, but we have not succeeded in delivering equal care between the sexes 
within cardiac care. To close this gender gap and to increase knowledge and 
awareness among healthcare professionals about gender differences, future 
studies need to include more women as this will be a path toward improving 
the future management of women presenting with CAD. 

10.2. Trustworthiness 

Several aspects such as credibility, dependability, confirmability, and 
transferability were considered to achieve trustworthiness in paper I (158-
160). To ensure the overall trustworthiness of a study with quality approach, 
it is a challenge to make clear whose voice is heard in a research report (161).  

First, credibility can be regarded as internal validity, which in qualitative 
research denotes confidence in the truth of the data (158). The chosen study 
design (i.e., qualitative content analysis with an inductive approach) was 
considered an appropriate method since no previous studies have studied the 
phenomenon. However, to achieve credibility, it was crucial to include 
patients who experienced the study phenomenon and were able to provide 
information about it (161). Therefore, the patients were recruited at 
completion of EECP or within a couple of months of completion of EECP. 
Credibility was strengthened by a quality check through two pilot interviews. 
Performing pilot interviews can help determine whether the interview 
questions are suitable for obtaining rich data to answer the research question 
(162). In addition, the credibility was also strengthened by the fact that the 
interviewer did not know the interviewees, which allowed the patient a greater 
opportunity to be open and ensure honesty in the interview. Credibility was 
also established by triangulation, which aims to enhance the process of 
qualitative research by using multiple approaches (i.e., investigator 
triangulation and data triangulation) (158). Two researchers from the research 
team performed the analysis separately and discussed their findings and 
obtained consensus. Data triangulation was performed as well since 
interviews were collected in different hospitals.  

Dependability (i.e., reliability of the research) in qualitative research refers to 
the stability of data over time and conditions (160, 162). Stability of data was 
ensured by starting the interviews with a same opening question, keeping the 
data analysis connected to the aim of the study, and using a coding list during 
the analysis process. The study findings were presented in a way that allowed 
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the readers to follow the process from raw data to results, which ensured the 
quality of the analysis. Moreover, quality of the analysis depends on keeping 
detailed records, demonstrating a clear decision trail, and ensuring 
transparency and consistent interpretations of data (158, 163). 

Confirmability can be regarded as the objectivity of the research (164) and 
refers to neutrality of the data (165). Being objective, with an emphasis on 
trustworthiness and authenticity, requires being balanced, fair, and 
considering multiple perspectives, interests, and experiences (159). For these 
criteria to be achieved, findings must reflect the patients’ voices and the 
conditions of the study and not the researcher’s biases or perspective (160). 
Confirmability was strengthened as repeated discussions and reflections took 
place among the researchers to ensure that all steps were considered 
throughout the analysis process. This is an important aspect to ensure that the 
interpretation of the findings are not the researcher’s own imagination but are 
clearly derived from the data (158). The findings have also been critically 
reviewed by three outside researchers. Furthermore, quotations were 
presented together with the findings. Since a study’s results should reflect the 
patients’ responses, it is common to present quotations from the transcribed 
text to show a connection between the data and results (162) .  

Transferability in qualitative research refers to the applicability of the study 
findings to be applied to other contexts, settings, and groups (165). The 
selection of participants is important for the transferability of the findings 
together with an accurate and rich description of the context of the study (161). 
A transparent written description of each research step taken from the start to 
the finish of the project was performed. This provided a description of the 
participants and the research process, which enables readers to assess whether 
the findings are transferable to their settings (158). A strength could be that, 
beyond the strategic selection, patients were recruited from existing EECP 
clinics in Sweden. Providing a strategic selection of patients ensured variation 
within the treated EECP group, so the result might be transferable to a wider 
population. 
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11. Conclusions  

Patients with RAP included in this thesis successfully completed a course of 
EECP at a nurse-led EECP clinic. The EECP was perceived as an unknown 
treatment option among these patients as well as a new opportunity to get 
better. The patients received several beneficial effects from one treatment 
course, which led to an increased level of physical activity, improved HRQoL, 
and enhanced life satisfaction. The increased knowledge about patients who 
most likely will respond to the treatment opens the possibility that this group 
should preferentially be prescribed EECP by a cardiologist. This is especially 
important as the treatment is not widely available and relatively time-
consuming. The positive clinical outcomes from this thesis strengthen the 
evidence that EECP is a potentially safe and well-tolerated treatment option 
for patients presenting with RAP not amenable to further coronary 
revascularisation. The treatment should be considered to improve the life 
situation for patients with RAP. 
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12. Future clinical and research 
implications 

Following clinical aspects were emphasised as important when providing 
EECP.  

From a patient perspective: 

• It is essential to receive a clear and structured education, focusing on 
increasing the knowledge of the treatment, adapted to their preferences and 
conditions as it may make them more convinced, calm, and motivated to 
undergo EECP treatment. 

• To include a try-out EECP-session before the decision on participation 
might have significance since it could motivate them to start the treatment 
if they feel more secure and prepared. 

• To receive an individualised and tailored nursing care could improve the 
care experience. 

• It is positive to have EECP as an additional treatment option that could 
reduce the symptom burden and the opportunity to repeat the treatment. 

From a healthcare professional perspective: 

• A stricter control by the healthcare professionals regarding treatment 
precautions (e.g., uncontrolled hypertension) is needed before referring or 
initiating EECP treatment to minimise the need for medication adjustments 
during the treatment period. 

• Cardiac nurses should be attentive and flexible to meet their patients’ needs 
and to ensure safety, comfort, and well-being in the EECP setting.  

• A successful established nurse-patient relationship during the treatment 
period could create trust, security, as well as a safe environment. 

From an organisational perspective: 

• There is a great need to increase the awareness of EECP among healthcare 
professionals in cardiac care and improve collaboration with other 
healthcare professionals to disseminate EECP as a potential therapeutic 
option. 

• The cardiologist should refer appropriately selected patients with RAP 
because of the limited availability of EECP. This is particularly important 
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for the optimal and appropriate utilization of available resources to 
improve the life situation of these patients. 

• Increasing access to EECP (e.g., introducing more hospitals) should be 
considered since the treatment positively affects symptom relief and can 
be delivered safely. 

 
Future research could involve: 
 
• Research that aims to study different aspects of implementing person-

centred care in an EECP clinic and to explore this care approach from a 
patient and healthcare professional perspective. Following research studies 
could be considered: 
 

- An observational study to examine the fidelity (i.e., the extent to which 
an intervention can be carried out in a particular setting) by measuring 
outcomes such as adherence and quality of delivery. 

- A qualitative study to describe factors that influence the 
implementation of person-centred care in an EECP clinic. 

- A study to explore the care environment using patient-reported 
experience measures (PREM), e.g., the Person-centered Climate 
Questionnaire. 

- Explorative studies to examine the shared decision-making process in 
managing patients with RAP referred to an EECP clinic for treatment 
with both quantitative (e.g., questionnaires) and qualitative methods 
(e.g., interviews). The studies could target several process components, 
including describing treatment options, making the decision, patient 
preferences, and reaching a mutual agreement. 

- A quasi-experimental study to examine the impact of the care process 
on the experience and satisfaction in patients with RAP who either 
receive usual care or structured person-centred care of EECP treatment. 
PREM tools can be used to capture patients’ interactions with 
healthcare professionals at the EECP clinic, and the degree to which 
their needs are being met.  

• As gender research within the EECP context is sparse and there is an 
increased knowledge that a higher prevalence in women suffering from 
RAP has no obstructive CAD, research is needed to consider gender 
differences in both disease and treatment. Therefore, increased knowledge 
of the effects of EECP in women is of great importance. 
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Svensk sammanfattning 

I Sverige är det omkring 200 000 personer som har angina pectoris. Tillståndet 
innebär besvär av karakteristiska symtom från bröstet, i form av kramande, 
eller tryckande smärta, som orsakas av en tillfällig medsättning av blodflödet 
i hjärtats kranskärl. Varje år insjuknar cirka 11 000 nya individer mellan 45–
70 år och incidensen ökar kraftigt med stigande ålder. Det förekommer olika 
typer av angina pectoris. Refraktär angina pectoris är en variant och innebär 
måttlig till svår grad av anginasymtom trots optimal medicinsk behandling där 
vidare symtomlindring med revaskularisering inte längre bedöms som 
lämplig. De vanligaste orsakerna är ogynnsam kranskärlsanatomi eller andra 
sjukdomar som gör ytterligare kirurgiskt ingrepp olämpligt. Patienter med 
refraktär angina pectoris har generellt dålig hälsorelaterad livskvalitet som 
bland annat yttrar sig i psykisk ohälsa som ångest och depression. En negativ 
påverkan på funktionell status och socialt liv har också relaterats till de 
frekventa anginasymtomen. Denna patientgrupp är växande och utgör ett 
kliniskt problem som under senare år har uppmärksammats. Med avseende på 
en uttalad symtomatologi och funktionsbegränsning, är det därför angeläget 
att söka nya behandlingsstrategier inom området för att minska symtombördan 
hos denna patientgrupp.  

Enhanced external counterpulsation (EECP) är en behandling som har visat 
sig ha symtomlindrande effekter. Behandlingen har i över 20 år framgångsrikt 
använts i USA och andra länder på just dessa patienter. I Sverige, har EECP 
funnits sedan 2003 och finns för närvarande endast på två sjukhus. 
Behandlingen innebär växelvis fyllning och tömning av tryckmanschetter som 
fästs runt vader, lår och stuss.  Patienten är hjärtövervakad och 
tryckmanschetterna fylls upp sekventiellt från vader till stuss under den 
diastoliska fasen till maximalt 240–260 mmHg vilket ger ökad diastolisk 
fyllnad och ökad koronarperfusion. Strax innan den systoliska fasen töms 
luften i tryckmanschetterna. Patienten behandlas en timme varje vardag i 35 
dagar under en sjuveckorsperiod. Behandlingen kräver specialutbildade 
sjuksköterskor som är vana vid att kliniskt bedöma patienter med 
kranskärlsjukdom och som kan handha EECP-apparaten. Om EECP 
behandlingen framgångsrikt kan minska symtombördan hos dessa patienter, 
kan det därmed förhindra ytterligare begränsning och förbättra deras 
livskvalitet och livssituation. Vidare är kunskapen kring patientens situation 
och säkerhetsaspekten (tolererbarhet och komplikationer) vid EECP 
behandling begränsad och för att kunna ge en individanpassad vård och 
vidareutveckla kliniska rutiner på EECP-enheten är det därför viktigt att öka 
denna kunskap. Denna avhandling avsåg därför utvärdera EECP behandling 
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hos patienter med refraktär angina pectoris med ett övergripande syfte att få 
en djupare förståelse av patienters erfarenheter av att genomgå EECP 
behandling och undersöka effekter av behandlingen med avseende på fysisk 
kapacitet, hälsorelaterad livskvalitet och förekomst av komplikationer.  

Avhandlingen baseras på fyra studier (I-IV) som genomfördes med både 
kvalitativ metod (I) och kvantitativ metod (II-IV). I den första studien 
intervjuades femton strategiskt utvalda patienter efter avslutad behandling 
från en av två befintliga sjukhus som bedriver EECP. Det inhämtade 
datamaterialet analyserades med kvalitativ innehållsanalys. I den andra 
studien inkluderades femtio patienter konsekutivt i en kvasi-experimentell 
studie med sex månaders uppföljning. Datamaterialet bestod av 
läkemedelsgranskning, funktionsklassbedömning, sex minuters gångtest och 
patientrapporterade utfallsmått i form av enkäter. Den tredje studien hade en 
explorativ design baserad på en retrospektiv granskning av patientjournaler på 
119 patienter med syfte att identifiera potentiella responders till EECP. Valt 
utfallsmått var en förbättrad gångsträcka på minst 10% efter EECP, mätt med 
ett sex minuters gångtest före och efter behandling. Den sista studien hade en 
deskriptiv design baserad på samma retrospektiva granskning av 
patientjournaler som den tredje studien och ämnade att beskriva förekomsten 
av komplikationer och genomförda åtgärder relaterat till behandlingen. 

Resultatet från denna avhandling visar att patienterna med refraktär angina 
pectoris upplevde både ett förbättrat fysiskt och psykiskt välbefinnande efter 
en EECP behandling. De upplevde bättre kondition, färre anginaepisoder och 
var mer optimistiska och nöjda med livet. Samtidigt kände de att det var viktig 
att hålla sig fysisk aktivt för att bibehålla de terapeutiska effekterna. Dessa 
resultat är i linje med vad den kvantitativa datan påvisade, nämligen att EECP 
minskade symtombördan med signifikanta effekter på anginafrekvens, 
användning av vid behovsläkemedel, fysisk kapacitet och hälsorelaterad 
livskvalitet. Dessutom hade patienter med initialt låg funktionsstatus, nedsatt 
ejektionsfraktion och tidigare ingen utförd eller enbart en typ av 
revaskularisering (ballongvidgning eller kranskärlskirurgi) tre gånger högre 
chans att svara positivt på EECP behandling. Trötthet, nedsatt ork och behovet 
att initiera en annan planerad behandling var dokumenterade faktorer som 
resulterade i att tre (2,5%) utav de 119 EECP-behandlade patienter avslutade 
sin behandling i förtid. De vanligaste komplikationerna under själva 
behandlingen var muskelvärk, domningar, sår och blåsor på huden vilket 
kunde härledas till behandlingsutrustningen. Många av dessa komplikationer 
hanterades med lämpliga omvårdnadsåtgärder såsom tryckavlastning, 
såromläggning och justering av tryckmanschetter av sjuksköterskan. 
Medicinska åtgärder förekom också och omfattade framför allt 
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läkemedelsjusteringar. Avhandlingen visar även att patienterna uppskattade 
sjuksköterskans närvaro och omhändertagande under behandlingsperioden då 
det skapade en trygghet, dock var det nödvändigt för dem att samordna sina 
dagliga aktiviteter i det dagliga livet då behandlingsupplägget krävde daglig 
närvaro. Även om EECP initialt var för dem ett okänt behandlingsalternativ 
så upplevde de att det var en ny möjlighet till ett bättre mående. 
Sjuksköterskan behöver dock vara uppmärksam och flexibel för att tillgodose 
sina patienters behov och framför allt säkerställa att vårdmiljön är trygg och 
säker när EECP behandlingen utförs.  

De positiva effekterna av EECP främjar till ökad fysisk aktivitet och 
livstillfredsställelse hos patienter med refraktär angina pectoris. Dessutom kan 
EECP särskilt övervägas till patienter med större funktionsnedsättning, 
objektiv tecken på systolisk vänsterkammardysfunktion och tidigare ingen 
utförd eller enbart en typ av revaskularisering, då de har cirka tre gånger större 
chans att bli en responder till EECP. Eftersom det i nuläget föreligger en 
begränsad tillgänglighet till EECP behandling, samtidigt som den är relativt 
tidskrävande, kan den ökande kunskapen kring prediktorer öppnar 
möjligheten att dessa patienter främst remitteras till EECP av en läkare. Vidare 
slutförde patienterna EECP behandling enligt protokoll i mycket hög grad och 
förekomsten av dokumenterade behandlingskomplikationer var låg, kan 
EECP ses som en säker och väl tolererad behandling. Resultaten från denna 
avhandling stärker evidensen att EECP är ett symtomlindrande, säkert och väl 
tolererat behandlingsalternativ för patienter med refraktär angina pectoris som 
inte längre anses vara kandidater för ytterligare revaskularisering och bör 
därför övervägas i syfte att förbättra deras livssituation. 
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Enhanced external counterpulsation treatment 
in patients with refractory angina pectoris with 
emphasis on physical capacity, health-related 
quality of life and safety

– An explorative and interventional study

Refractory angina pectoris (RAP) is a chronic condition characterised by debilitating 
angina symptoms which cannot be controlled by a combination of conventional therapy. 
The challenging management of RAP, and the severe limitations and symptomatology 
experienced by these patients underscore the need for further research in more novel 
treatment approaches.  Enhanced external counterpulsation (EECP) can be a potential 
treatment, and it is recommended in the guidelines for symptom relief in patients with 
debilitating angina refractory to optimal medical and revascularisation strategies. If EECP 
can successfully reduce the symptom burden in these patients, it could prevent further 
functional limitation and improve quality of life. Furthermore, gaining more knowledge of a 
patient’s situation and safety aspects in relation to treatment will increase the possibility for 
providing individualised nursing care and improve clinical routines in nurse-led EECP clinics.

The overall aim of the thesis was to obtain a deeper understanding of patients’ experiences 
undergoing EECP treatment and to evaluate the effects of the treatment with focus on 
physical capacity, health-related quality of life and safety. 

The research was conducted through qualitative and quantitative methods. The findings 
presented in this thesis provide insight into how patients with RAP experienced the situation 
before, during, between sessions, and after an EECP treatment. The thesis also demonstrates 
that patients received several beneficial effects from a treatment. Moreover, patients with 
greater functional impairment, evidence of systolic left ventricular dysfunction, and exposure 
to fewer types of revascularisation, had three-fold higher odds to receive treatment benefit. 
Finally, it also demonstrates that the treatment completion rate was high, and the occurrence 
of adverse events was low. Thus, the treatment can be considered safe and well-tolerated in 
patients with RAP. 




