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ABSTRACT 

Background: Women and men differ in the prevalence of arrhythmias. Furthermore, there are sex and 

gender differences in referral for ablation, symptom severity, health-related quality of life (HRQOL), 

functional impairment and response to treatment, risk factors, and outcomes.  

Aim: This thesis studies sex and gender differences in referral, treatment, outcome, symptom, 

HRQOL, and functional impairment in patients undergoing cardiac ablation of atrial fibrillation and 

paroxysmal supraventricular tachycardia (PSVT).   

Method: The thesis is based on four studies. Study I and II are observational prospective studies based 

on questionnaires before and six months after ablation. Study I include 214 (109 women) patients 

referred for PSVT ablation and Study II includes 242 (121 women) patients with atrial fibrillation 

referred for pulmonary vein isolation (PVI). The following questionnaires were used: Symptom 

Checklist: Frequency and Severity, Short Form 36, and Sickness Impact profile. Referral patterns and 

socio-economic data and symptom duration were evaluated with a separate questionnaire. In Study III, 

700 patients (359 women) who had undergone AV-nodal junction (AVJ) ablation between 1990 and 

2010 were retrospectively studied. Data were sampled from medical records, the Swedish ICD and 

Pacemaker Registry, and from the National Patient Registry kept by the National Board of Health and 

Welfare. Study IV was conducted with 80 (40 women) patients randomized either to an active or a 

standard pain treatment during PVI using cry-or radiofrequency energy. Evaluation of the two 

treatments strategies was assessed with a questionnaire based on the Pain-O-Meter.  

Results: In Study I, although women had more PSVT symptoms, they were referred in mean six years 

later than the men. In addition, women more often reported they were not believed when describing 

their arrhythmia symptoms and were consequently more often diagnosed with stress and anxiety. In 

Study II, no such sex difference was found, but women were more symptomatic, assessed a lower 

HRQOL and a greater functional impairment than the men. Furthermore, women more often received 

drug treatment and were less often than men referred for cardioversion before ablation. In Study III, 

heart failure was present in more men than women before the AVJ ablation. When indication 

presented before ablation, women less often than men received implantable cardioverter-defibrillator 

(ICD) or cardiac resynchronization therapy (CRT). There were no differences between the sexes 

regarding primary cause of death, and cardiovascular mortality was the most common cause of death. 

The main parameter influencing survival was age at the time of AVJ ablation. In Study IV, over 90% 

of the patients experienced pain during the PVI. Premedication and regular administration of analgesic 

resulted in less pain and fewer drug administration occasions. Women experienced more pain than 

men regardless of energy type, cryo - or radiofrequency energy.  

Conclusion: All four studies showed that there were sex and gender difference in either referral, 

morbidity, symptom, HRQOL, functional impairment or response to treatment. Women with PSVT 

and atrial fibrillation were treated more conservatively than men. Women with PSVT were referred 

for curative ablation later than men despite having more symptoms. Symptoms due to PSVT in 

women were more often incorrectly diagnosed as panic attacks, stress, anxiety, or depression. 

Furthermore, women with atrial fibrillation were more symptomatic, assessed a lower HRQOL and a 

greater functional impairment but despite that, were more seldom referred for cardioversion before 

PVI.  Women less often received CRT or ICD implantation even when indication was present before 

AVJ ablation. We found no sex differences regarding survival or primary cause of death after AVJ 

ablation. The main factor influencing survival was age at the time of ablation. Women experienced 

more pain than men during PVI, but an active regular supply of analgesic and sedative drugs reduced 

pain and discomfort during PVI in both sexes. 

 



LIST OF SCIENTIFIC PAPERS 

 

I. Carnlöf C, Iwarzon M, Jensen-Urstad M, Gadler F, Insulander P. Women 

with PSVT are often misdiagnosed, referred later than men, and have more 

symptoms after ablation. Scand Cardiovasc J. 2017 Dec;51(6):299-307. 

 

 

II. Carnlöf C, Iwarzon M, Jensen-Urstad M, Gadler F, Insulander P. Gender 

differences in referral, symptoms, HRQOL and functional impairment in 

patients with atrial fibrillation before and after for pulmonary vein isolation. 

In manuscript. 

 

 

III. Carnlöf C, Insulander P, Jensen-Urstad M, Iwarzon M, Gadler F. Atrio-

ventricular junction ablation and pacemaker treatment: a comparison 

between men and women. Scand Cardiovasc J. 2018 Jun;52(3):120-126 

 

 

IV. Carnlöf C, Insulander P, Jensen-Urstad M. An active supply of analgesics 

during pulmonary vein isolation reduces pain. Scand Cardiovasc J. 2014  

Feb;48(1):35-40. 



 

 

CONTENTS  

1 Introduction ..................................................................................................................... 1 

1.1 Brief history ........................................................................................................... 1 

1.1.1 Treatment breakthroughs .......................................................................... 2 

1.2 Definitions ............................................................................................................. 2 

1.2.1 Gender and sex .......................................................................................... 2 

1.2.2 Quality of life and Health-related quality of life ...................................... 3 

1.2.3 Symptoms .................................................................................................. 4 

1.3 Arrhythmia ............................................................................................................. 5 

1.3.1 Atrial fibrillation........................................................................................ 6 

1.3.2 Rhythm control of atrial fibrillation ......................................................... 6 

1.3.3 Rate control of atrial fibrillation ............................................................... 7 

1.3.4 Atrial fibrillation and sex and gender differences .................................... 8 

1.3.5 Paroxysmal supraventricular tachycardia ................................................. 9 

1.3.6 Paroxysmal supraventricular tachycardia – sex and gender 

differences ................................................................................................. 9 

1.3.7 Pain and sex differences .......................................................................... 10 

1.3.8 Pain and cardiac ablation ........................................................................ 10 

2 Overall aim .................................................................................................................... 11 

2.1 Specific aim ......................................................................................................... 11 

3 Patients and methods ..................................................................................................... 13 

3.1 Patients and selections ......................................................................................... 13 

3.2 Overview of the study design .............................................................................. 13 

3.3 Questionnaires ..................................................................................................... 13 

3.3.1 Medical Short Form 36 ........................................................................... 14 

3.3.2 Symptom checklist: Frequency and Severity scale ................................ 15 

3.3.3 Sickness Impact Profile ........................................................................... 16 

3.3.4 Pain-O-Meter ........................................................................................... 17 

3.4 Study I and II ....................................................................................................... 18 

3.5 Study III ............................................................................................................... 18 

3.6 Study IV ............................................................................................................... 19 

4 Data analysis .................................................................................................................. 20 

5 Ethical considerations ................................................................................................... 21 

6 Results ............................................................................................................................ 22 

6.1 Study I .................................................................................................................. 22 

6.2 Study II ................................................................................................................ 22 

6.3 Study III ............................................................................................................... 22 

6.4 Study IV ............................................................................................................... 24 

7 General discussion ......................................................................................................... 25 

7.1 Prinicipal observations ........................................................................................ 25 

7.2 Comparison with other studies ............................................................................ 25 

7.2.1 Referral .................................................................................................... 25 



7.2.2 Gender discrepancies in the choice of pacemaker system ..................... 26 

7.2.3 Decreased EF after AVJ ablation ........................................................... 26 

7.2.4 Analgesic and sedation to reduce pain during PVI ................................ 27 

7.2.5 HRQOL, symptoms and functional impairment .................................... 27 

7.3 Potential mechanism ........................................................................................... 29 

7.3.1 Sex differences in studies ........................................................................ 29 

7.4 Strenght and limitation ........................................................................................ 30 

8 Conclusions of the thesis ............................................................................................... 31 

9 Clinical implications to achieve a more equal health care for the sexes ..................... 32 

10 Svensk sammanfattning ................................................................................................ 33 

11 Acknowledgements ....................................................................................................... 35 

12 Appendix ....................................................................................................................... 37 

13 References ..................................................................................................................... 49 

 

  



 

 

LIST OF ABBREVIATIONS 

AAD Antiarrhythmic drugs 

AF Atrial fibrillation 

AVJ Atrio-ventricular junction 

AVNRT 

AVRT 

BiV 

CRT-D 

CRT-P 

ECG 

EF 

ESC 

FAT 

HF 

HRQOL 

ICD 

LV 

NRS 

PAF 

POM 

PSVT 

PVI 

QOL 

RF 

RV 

SCL 

SF-36 

SIP 

VAS 

WHO 

 

Atrio-ventricular nodal reentrant tachycardia 

Atrio-ventricular reentrant tachycardia 

Biventricular 

Cardiac resynchronization therapy- defibrillator 

Cardiac resynchronization therapy-pacemaker 

Electrocardiogram 

Ejection fraction 

European Society of Cardiology 

Focal atrial tachycardia 

Heart failure 

Health related quality of life 

Implantable cardioverter-defibrillator 

Left ventricular 

Numerical rating scale 

Paroxysmal atrial fibrillation 

Pain-O-Meter 

Paroxysmal supraventricular tachycardia 

Pulmonary vein isolation 

Quality of life 

Radiofrequency 

Right ventricular   

Symptom Checklist-Frequency and Severity Scale 

Short Form-36 

Sickness Impact Profile 

Visual analogue scale 

World Health Organization 





 

1 

 

1 INTRODUCTION 

1.1 BRIEF HISTORY 

The beating heart and irregular heartbeats have impressed and fascinated people for more 

than two thousand years. In the fifth century before Christ, the Chinese physician Pien TsÍo 

made a significant breakthrough laying the foundation of the pulse theory in the identification 

and treatment of cardiac arrhythmias (1). In this theory, the pulse was studied as a reflection 

of cardiac activity and the pulse beat as a diagnostic and prognostic criterion of pathology. 

His theory compared the human body to a stringed instrument where a skilled observer could 

detect both harmony and dissonance (1). This was one of the first pulse theories, but many 

more studies of the pulse have been described through the history, starting in ancient Egypt, 

Greece, and Arabia. Arrhythmia disturbance and pulse analysis have also been described in 

music and paintings. In the early 1800s, Ludwig van Beethoven set his own cardiac rhythm 

disturbance to music in the piano sonata opus 8, “Les adieux”. The Dutch artist J. S. Steen 

(1626-1679) made several paintings in oil showing physicians analysing the pulse in sick 

women (1).   

 The Doctor's Visit" by Jan Steen 

A first attempt to obtain an electrocardiogram (ECG) from the body surface was made by 

A.D. Waller (1856-1922) as early as 1887 (2). He published his work in The Journal of 

Physiology but the clinical significance of his discovery of the ECG curve was not recognized 

at the time. Twenty years later, W. Einthoven (1860- 1927) identified and named four waves 

(P, Q, R, S) in each ECG when he experimented with the recently invented string 

galvanometer. The discovery with waves in the ECG was crucial for future studies of cardiac 

disturbances. In 1924, W. Einthoven won the Nobel Prize in Medicine for his work with the 

string galvanometer (3). 
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Willhelm His (1863-1934), living and working in Germany, studied the heart and metabolic 

conditions. In animal experiments, he found that if the atrium was separated by septum, a 

dissociated heart rhythm would occur. In a work from 1893, he described the structure that 

today carries his name, His bunt (1). His bundle constitutes the extension of the AV node that 

divides into the right and left branches in the ventricle (4).  

 

1.1.1 Treatment breakthroughs 

In 1981, Scheinman et al. performed the first intentional atrio-ventricular junction (AVJ) 

ablation on a human to control refractory supraventricular arrhythmias (accidental AV block 

had been reported earlier) (5). The technique used was a portable defibrillator with standard 

electrodes that delivered a high-energy direct current chock (300-500 J) that created a 

complete AV block. In the late 1980s, the use of direct current shock was replaced with safer 

radiofrequency energy (6, 7). In Sweden, ablations of arrhythmias with radiofrequency (RF) 

energy have been a routine treatment since the early of 1990s. 

On 8 October 1958 at Karolinska University Hospital, Åke Senning implanted the first 

pacemaker in a patient with total atrioventricular block (8). In 1980, Mieczyslaw Mirowsky 

implanted the first automatic cardioverter defibrillator (ICD) in a human, which was placed in 

the abdomen due to its size (9). In 1993, the first ICD placed in pectoralis was introduced (9).   

 

1.2 DEFINITIONS 

1.2.1 Gender and sex 

The terms gender and sex are often used equivalently, but there is an important distinction. 

The World Health Organization (WHO) define the terms as follows:  

“Sex” refers to the biological and physiological characteristics that define men 

and women and “Gender” refers to the socially constructed roles, behaviours, 

activities, and attributes that a given society considers appropriate for men and 

women. (http://www.who.int/gender/whatisgender/en/) 

WHO further states that “male” and “female” are sex categories, and “masculine” and 

“feminine” are gender categories:  

http://www.who.int/gender/whatisgender/en/
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Women menstruate while men do not, men have testicles while women do not, 

women have developed breasts that are usually capable of lactating, while men 

do not, and men generally have more massive bones than women. 

(http://www.who.int/gender/whatisgender/en/) 

In addition, the sex categories cannot be changed, whereas gender characteristics are 

changeable:  

In the United States (and most other countries), women earn significantly less 

money than men for similar work. In Viet Nam, many more men than women 

smoke, as female smoking has not traditionally been considered appropriate. 

(http://www.who.int/gender/whatisgender/en/) 

An example of a changed gender characteristic recently made news headlines. Before 2018, 

in Saudi Arabia women were not allowed to drive cars and this restriction was used as an 

example of gender characteristics by the WHO: “In Saudi Arabia men can drive cars while 

women cannot” (http://www.who.int/gender/whatisgender/en/). However, as of 2018, women 

are now allowed to drive cars in Saudi Arabia (10).  

According to the Sex and Gender Equity in Research (SAGER) guidelines, developed by the 

European Association of Science Editors, the term sex and gender should be used carefully to 

avoid confusion (11). The term sex (male or female) should be used only as a biological 

classification, and the term gender (masculine and feminine) should be used only as a social 

and cultural characteristic (11). In this thesis we have strived to consistently use the 

terminology recommended by SAGER. 

 

1.2.2 Quality of life and Health-related quality of life  

Quality of life (QOL) as a concept has been used in a variety of areas for a long time. The 

concept can be traced back to the Greek philosophers. According to Rustoen (1993), the 

concept of QOL derives from a speech given in 1964 by the US President Lyndon B Johnson: 

“The criterion of progress cannot be sought in the banking book but in the                              

quality of the life we live” (12). 

Quality of life is an ambiguous term, so it is difficult to define. The concept often includes 

satisfaction with everyday life, both past and present. An individual’s QOL can be affected 

by economic conditions, physical environment, education, employment, cultural 

http://www.who.int/gender/whatisgender/en/
http://www.who.int/gender/whatisgender/en/
http://www.who.int/gender/whatisgender/en/
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opportunities, and psychological and physical well-being. The World Health Organization 

(WHO) defines QOL as follows:  

An individual’s perception of their 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. It is a broad-ranging concept, affected 

in a complex way by the person’s physical health, psychological state, 

personal belief and social relationships to salient features of their  

environment (13).  

http://www.who.int/healthinfo/survey/whoqol-qualityoflife/en/.  

Health status is related to the QOL concept in science, but in the clinical care it has been 

limited to Health-Related Quality of Life (HRQOL). HRQOL refers mainly to function and 

well-being related to health, illness, and treatment. The concept includes both positive and 

negative experiences of a medical condition. The focus is on the individual in a health care 

context and thus contributes to the individual aspect considered in the care and treatment. 

Specifically, HRQOL relates to a patient’s ability to adapt to her illness, resources, and needs 

(13).  

 

1.2.3 Symptoms 

The definition of “symptom” derives from the Greek word “symptoma”, which means 

“anything that has befallen one”. In an international dictionary, the word symptom is defined 

as “the subjective evidence of disease or physical disturbance observed by a patient” (14). 

Symptoms are only known by the person experiencing the symptoms. Fever or high blood 

pressure can be measured and observed by others and are “signs” of disease.  The disease 

itself, can produce symptoms. Symptoms can also be produced by side effects or toxicities of 

a treatment or arise from comorbid medical conditions or acute injuries. Symptoms often 

occur in clusters and have been shown additive in their impact on for example cancer  

patients (15). 

A routine assessment of the patient’s self-reported symptom burden and HRQOL with 

validated instruments can be beneficial for physicians when deciding on a treatment and can 

be an indicator of the patient’s recovery and treatment outcome. It is important that patients 

assess their symptoms themselves to avoid the risk of underestimation. Earlier studies have 
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shown that healthcare professionals tend to underestimate symptoms such as pain and rate the 

patient’s symptom lower than the patient herself (16-18). 

A patient’s own assessment reflects the patient’s daily health status. In oncology practice, 

self-assessment has been shown to be a beneficial strategy, improving the clinician’s ability 

to predict unfavourable clinical events. Both the clinician’s and the patient’s perspectives are 

central, complementary, and provide meaningful information (19, 20). 

 

1.3 ARRHYTHMIA 

There are several differences between men and women in the presentation of electro-

physiology and cardiac arrhythmias (Table I) (21, 22). One of the first to describe the 

differences in the heart rhythm between men and women was H. Bazett. In 1920, Bazett 

found that women had higher heart rate at rest and longer QT interval than men (23). These 

findings have been confirmed in later reports (24, 25). In a large population-based study (over 

5 000 participants), women’s average resting heart rate was 3-5 beats higher than men’s (24). 

Women also have shorter QRS duration, sinus-node recovery time, and AV nodal 

refractoriness, and faster conduction through the AV node (26, 27). Stress produces a more 

pronounced effect on the AV node and on the sinus node in women, whereas men react with 

a more pronounced effect on ventricular electrophysiologic properties. Certain gender 

differences in cardiac electrophysiologic properties seem to be intrinsic. After autonomic 

tone inhibition, women have higher heart rate and shorter AV nodal refractoriness but longer 

QT and JT intervals and longer effective refractory period in the right ventricle (28).  

This difference in AV nodal refractoriness may partly explain why women often have faster 

heart rate during atrial fibrillation and supraventricular tachycardia. Factors such as 

differences in body habitus and autonomic nervous system are also important (29). Moreover, 

female hormones are known to affect the calcium and potassium channel, which may prolong 

the QT interval and therefore increase the risk of arrhythmic events (22). 
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Table I. Examples of sex differences in electrophysiological properties and arrhythmias 

Electrophysiological properties Male predominance Female Predominance 

Heart rate  3-5 beats higher heart rate at rest in women 

Sinus node recovery time  Shorter in women 

ORS-complex  Narrower and lower voltage in women 

Q-T interval  10 -20 ms longer in women (longer during 

menstruation period) 

Arrhythmia type   

Bradyarrhythmia High-Degree AV-block Sinus node disease 

 Carotid sinus syndrome  

Supraventricular tachyarrhythmias  Atrial fibrillation AV nodal reentrant tachycardia 

 AV reentrant tachycardia   

Ventricular tachyarrhythmias Ventricular tachycardia Long QT syndrome 

 Brugada syndrome Torsade’s de pointes 

 Sudden cardiac death  

   

 

1.3.1 Atrial fibrillation 

Atrial fibrillation (AF) is the most common supraventricular tachyarrhythmia. In a 2006 

report from Rotterdam, the estimated lifetime risk to develop AF was one in four among 

middle-aged adults in Europe (30). Risk factors for developing AF are primarily age, 

hypertension, heart failure (HF), and valve disease (31-33). AF is one of the major causes 

of HF, stroke, dementia, cardiovascular morbidity and sudden cardiac death, and high 

health costs (34-36). The recommended treatment strategies from the European Society of 

Cardiology (ESC) 2016 regarding AF includes rate and rhythm control, stroke prophylaxis, 

and life style changes are shown in Figure I (34).  

 

1.3.2 Rhythm control of atrial fibrillation 

In patients with AF who experience severe symptoms and low HRQOL despite a good 

ventricular rate control, restoring sinus rhythm may be necessary (37). As a first-line 

therapy, anti-arrhythmic drug (AAD) therapy is generally recommended (38). In patients who 

continue to have recurrent episodes of atrial fibrillation despite medical therapy or have 

complications associated with AAD, PVI has shown to substantially decrease symptoms and 

improve the HRQOL (39, 40). PVI performed in experienced centres has shown to be more 

effective than AAD therapy (41-44). In younger patients with paroxysmal AF, PVI as a first 

line treatment has shown to be cost-effective (45). 
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1.3.3 Rate control of atrial fibrillation 

If medication fails, pacemaker implantation and AVJ ablation has shown to control rate and 

symptoms. The procedure is uncomplicated with a low long-term mortality risk and 

complication rate, but the patients will be pacemaker-dependent for the rest of their lives 

(46). According to current guidelines, AVJ ablation should be considered in patients 

nonresponsive or intolerant to rate and rhythm control (34).  

To avoid negative effects and dyssynchrony, a pacemaker system with a left ventricular 

electrode to achieve biventricular (BiV) pacing may be implanted (47). The choice of pacing 

therapy depends on the ejection fraction (EF) and the individual patient characteristics (48, 

49). Cardiac resynchronization therapy (CRT) reduces mortality and hospitalization and 

improves cardiac function in patients with severely depressed EF (<35%) and QRS duration 

(≥ 120 ms) (50). 

In patients with HF who receive CRT, it is important that the percentage of BiV pacing is 

>90% and AVJ ablation may be needed to achieve full effect of CRT in HF patients with 

AF and rapid conduction (51).  

In selected patients, the ejection fraction has shown to improve after the AVJ ablation (52-

54). On the contrary, a negative effect of permanent pacemaker stimulation is 

dyssynchronous movement patterns of the ventricles. This might lead to an impaired EF 

and development of HF, especially in patients with previous impaired cardiac function (55). 

In this group of patients, an increased mortality after the AVJ ablation has been found (56). 

Ozcan et al. found several independent predictors for sudden death after AVJ ablation: 

diabetes mellitus, New York Heart association functional class (≥ II), earlier ablation, 

ventricular arrhythmia, mitral or aortic stenosis, aortic regurgitation, and chronic obstructive 

pulmonary disease (57).  
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Figure I. Adapted and modified from 2016 European Society of Cardiology  of AF management strategies (34) 

                                                               Treatment                              Desired outcome                                               Patient benefit 

 

 

 

 

 

 

 

 

 

 

 

1.3.4 Atrial fibrillation and sex and gender differences 

There are sex and gender differences in prevalence, complications, and treatment of AF. The 

prevalence for AF is higher in men than women but women have a similar or higher 

incidence of stroke and death due to AF (32, 58). Moreover, women with AF are less likely to 

receive specialist care, rhythm control therapy, cardioversion, or catheter ablation than men 

despite current guidelines (34, 59). The reasons for this discrepancy between men and women 

are unknown. The outcomes of catheter ablation seem to be equally effective in women and 

men, but overall complications are significantly higher among women (60, 61). In a large 

register study (nearly 90 000 patients), women were 1,5 times more likely to have major 

adverse events such as vascular access complications, pericardiocentesis, and post 

procedure bleeding requiring transfusion (61). Obesity, diabetes, hypertension, renal 

failure, chronic pulmonary disease, cerebrovascular accident, and older age were also more 

common in women than men (61).  

 

In a registry study from Germany, data from 9 576 patients (39% women) with AF were 

studied, showed that women experienced more severe symptoms than men during AF. The 

women had higher heart rate, more frequent palpitations, severer shortness of breath, chest 

pain, and dizziness (62). Only 16% of the women were completely free of symptoms before 

pharmacological treatment compared with 27% of the men. This finding supports previous 
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reports, which were less comprehensive (39, 63). These studies also show that AF patients 

estimated their HRQOL lower than the normal population before pharmacological treatment 

was initiated (39, 63). In the 2005 RACE study, Rienstra et al. reported a lower HRQOL and 

more symptoms due to AF in women than in men (64). In 2000, Paquette et al. found that the 

women with AF had worse physical functioning than men independent of other concomitant 

heart diseases and age. In contrast, AF had a less negative effect on the mental and general 

well-being in women compared to men (65). 

 

1.3.5 Paroxysmal supraventricular tachycardia 

Atrio-ventricular nodal reentrant tachycardia (AVNRT) and atrio-ventricular reentrant 

tachycardia (AVRT) constitute about 90% of all regular paroxysmal supraventricular 

tachycardias (PSVT). PSVT episodes are characterized by a sudden start and stop. The heart 

rate is typically between 140-250 beats per minute (66). Symptoms due to the high rate are 

therefore often similar to the symptoms of AF: palpitations, shortness of breath, fatigue, 

dizziness, syncope, and angina and in certain cases myocardial infarction (67, 68). The 

difference is that episodes of AVNRT and AVRT very seldom are asymptomatic because no 

rate modifying effect is possible in the AV node. Ablation has been the treatment of choice in 

these arrhythmias since the late 1990s and has a high success rate and a very low 

complication rate (66, 69). 

 

1.3.6 Paroxysmal supraventricular tachycardia – sex and gender differences  

Women have a higher risk for AVNRT than men (Table I) (66). On the contrary, AVRT is 

more common in men. Previous studies show that women are referred for ablation several 

years later than men despite more severe symptoms (70, 71). It is unknown whether the 

reason for this discrepancy is caused by a patient´s or a doctor´s delay. Because symptoms 

during episodes of PSVT often resemble what is experienced in panic disorder and other 

psychiatric conditions, PSVT might be misinterpreted as anxiety attacks or panic disorder. 

Moreover, women seem to be at a higher risk than men of being incorrectly diagnosed and 

incorrectly treated (68, 72, 73). 
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1.3.7 Pain and sex differences 

Men and women differ in response to pain. Earlier research has demonstrated greater pain 

prevalence among women compared to men (74). Large-scale epidemiological studies across 

multiple geographic regions found that pain is reported more frequently by women than by 

men (74). There are several physiological systems that may affect analgesics and pain (e.g., 

hormones, body fat, liver metabolism, and immune responses) (75-78). There also seems to 

be an age component as many common pain conditions increase during the puberty, 

especially in women (79). Moreover, psychosocial and sociocultural mechanisms affect how 

pain is handled (80). Robinson et al. reported that both women and men believed that men are 

less willing to report pain than woman. This gender role expectation may contribute to sex 

differences in experimental pain (81). 

 

1.3.8 Pain and cardiac ablation 

During cardiac ablation, effective analgesic and sedation is necessary to carry out the 

procedure safely and pain free. (82). Catheter cryo balloon ablation compared to 

radiofrequency (RF) seems to be better tolerated and less painful (83). The most common 

way to reduce discomfort and anxiety during ablation is to use conscious intravenous sedation 

and analgesia (84).  Usually, this is administered by trained nurses under the supervision of a 

physician at the electrophysiology laboratory (84). This approach maintains spontaneous 

respiration so anaesthesia services are not needed (84).  

 



 

11 

 

2 OVERALL AIM 

The overall aim of this thesis was to study sex and gender differences in referral, treatment, 

outcome, symptom, HRQOL, and functional impairment in patients undergoing cardiac 

ablation of atrial fibrillation and PSVT. 

 

2.1 SPECIFIC AIM 

Study I. With a gender perspective, Study I specifically evaluates morbidity, HRQOL, 

symptoms, and functional impairment in patients with PSVT before and six months after ablation 

and the patients’ experiences and perspectives of their ablation referral. 

 

Study II. With a gender perspective, Study II evaluates morbidity, HRQOL, symptoms, 

and functional impairment in patients with AF before and six months after PVI and the 

patients’ experiences and perspectives of their ablation referral. 

 

Study III. Study III evaluates possible sex bias in patients with AF receiving AVJ 

ablation regarding indication and choice of pacing system and compares differences 

between the sexes with respect to complications, morbidity, and long-term mortality. 

 

Study IV. Study IV evaluates whether a more active supply of analgesic and sedative 

drugs reduce pain and discomfort during PVI. Furthermore, this study evaluates sex 

differences in pain perception and compares standard radiofrequency with cryo energy 

ablation. 
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3 PATIENTS AND METHODS 

3.1 PATIENTS AND SELECTIONS 

The participants in the studies were all referred for cardiac ablations to the cardiology 

department at Karolinska University Hospital between 1990 and 2015. Patients were 

excluded if they could not read, write, or understand the Swedish language, had cognitive 

disturbances, or did not return a signed informed consent.  

 

3.2 OVERVIEW OF THE STUDY DESIGN 

 

Study  I II III IV 

Number of patients 214 (109 women) 242 (121 women) 700 (359 women) 80 (40 women) 

Design Prospective 
observational study 

Prospective 
observational study 

Retrospective 
longitudinal registry 
study 

Randomized 
interventional                   
study  

Including period February 2013 -     
May 2015 

February 2013 -
January 2016 

January 1990 -     
December 2010 

April 2007   January 
2011 

Data collection 
method 

Patients file, SF-36*                                            
SIP**, SCL***, 
Questionnaire 
regarding the referral 
process                                   

Patients file, SF-36*                                            
SIP**, SCL***, 
Questionnaire 
regarding the 
referral process                                   

Patients file, local 
ablation registry, 
Swedish ICD and 
Pacemaker Registry, 
Patient Registry kept 
by the National 
Board of Health and 
Welfare 

Patients file, 
Questionnaire 
regarding experienced 
pain, Pain-O-Meter  

Data analyses Descriptive and 
statistical analyses 

Descriptive and 
statistical analyses 

Descriptive and 
statistical analyses 

Descriptive and 
statistical analyses 

*Medical Short Form 36, **Sickness Impact Profile, ***Symptom Checklist: Frequency and Severity Scale 

 

3.3 QUESTIONNAIRES 

Two types of questionnaires were used: general and symptom-specific questionnaires. 

General questionnaires identify and compare patient groups and symptom-specific 

questionnaires are used for individual patients and special conditions (85). The purpose 

and/or research question determines the choice of questionnaires: What it is you want to 

measure and why? If a questionnaire is too general, it may exclude significant areas.  
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3.3.1 Medical Short Form 36  

For the last few decades, the most common general questionnaire used for patients with 

arrhythmias has been the Medical Short Form 36 (SF-36). This questionnaire has been 

translated into Swedish and adapted and evaluated at the School of Care Sciences, 

Sahlgrenska University Hospital in Gothenburg. This was done in collaboration with the 

International Quality of Life Assessment as a project to match the original U.S. Medical 

Outcomes Study Short-Form Health. SF-36 is based on the WHO’s health concept defined 

in 1948 and is widely used in public health and epidemiological research (86, 87). Unlike 

the symptom-specific instruments, SF-36 is less sensitive to small variations and changes. 

SF-36 measures eight health domains with five functional scales and three well-being 

scales. The five functional scales measure the degree of dysfunction and the three well-

being scales cover the whole spectrum from negative to positive health. In addition to these 

eight subscales, there are also two summary scales – Physical health (PCS) and Mental 

health (MCS) – calculated from the eight scales weighted into the two measurements (Table 

II) (88).  
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Table II. SF-36 scales                          Definitions of Lowest and Highest Scores 

Scale 

 

Items  

 

Lowest possible (floor) 

 

Highest possible (ceiling) 

 

Physical Health /functional 
scales       

Physical Functioning (PF) 10 Limited a lot in performing all physical 
activities including bathing or dressing due 
to health 

Performs all types of physical activities 
including the most vigorous  

Role- Physical (RP) 4 Problems with work or other daily 
activities as a result of physical health 

No problems with work or other daily 
activities as a result of the physical health 

Role -Emotional (RE) 3 Problems with work or other daily 
activities as a result of emotional problems 

No problems with work or other daily 
activities as a result of emotional problems 

Social-Functioning (SF) 2 Extreme and frequent interference with 
normal social activities due to physical or 
emotional problems 

Performs normal social activities without 
interference due to physical or emotional 
problems 

Bodily Pain (BP) 2 Very severe and extremely limiting pain No pain or limitations due to pain 

Mental Health/well-being scales       

Mental Health (ME) 5 Feelings of nervousness and depression all 
the time 

Feels peaceful, happy, and calm all the 
time  

General Health (GH) 5 Evaluates personal health as poor and 
believes it is likely to get worse 

Evaluates personal health as excellent 

Vitality (VT) 4 Feels tired and worn out all the time Feels full of pep and energy all the time 

 

Modified from the Swedish Manual and Interpretation Guide (86).  

 

3.3.2 Symptom checklist: Frequency and Severity scale 

Symptom Checklist: Frequency and Severity Scale (SCL) version 3 was developed by Bubien 

and Jenkins in 1996 to measure symptoms in patients with cardiac arrhythmias (39). SCL is 

presently one of the most frequently used symptom-specific instruments for arrhythmia 

patients (85, 89). In patients with dual pacemakers, the SCL has been used to evaluate the 

mode switch function. In addition, SCL has been used to measure the outcome after isthmus 

ablation, ICD, and concomitant AF, AF after AVJ ablation, as well as in long-term follow-up 

in patients who have undergone ablation of supraventricular tachycardia (89-94).  
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SCL has not previously been translated into Swedish, validated, or reliability tested. 

Nevertheless, SCL together with the Swedish SF-36 have been used for comparison when 

developing new symptom specific arrhythmia instruments in Sweden (95-97). Therefore, 

simultaneously with the studies in this thesis, the SCL was translated into Swedish and 

psychometric properties were evaluated with exploratory factor analyses for use in patients 

with AF, atrial flutter, and paroxysmal tachycardia (Submitted for publication). 

3.3.2.1 Translation procedure, face, and content validity of the SCL 

Translation procedure followed the steps recommended by the WHO (98). The steps included 

forward translation of the SCL from English to Swedish performed by a person familiar with 

English-speaking language, face and content validity assessment by expert panel, and face 

validity in sample with a pre-test on a target population. The Swedish SCL was tested by six 

patients referred for cardioversion and by six patients referred for PSVT ablation. The 

patients were interviewed with the “think aloud method” and were asked to evaluate the 

intelligibility of the questions (99). The forward-backward translations using the WHO’s 

recommendations yielded no differences in the descriptions of the items in the SCL. 

Thereafter, the author, Louise Jenkins, gave permission to use the Swedish version of the 

SCL. According to the authors of SCL, the reliability of the two scales (frequency and 

severity) of the SCLs should be calculated using Cronbach’s alpha to estimate the internal 

consistency at each data collection point. Values obtained were for both Study I and II: > .87 

for the frequency and >.89 for the severity scale.   

  

3.3.3 Sickness Impact Profile 

Sickness Impact Profile (SIP) measures the self-rated functional capacity to perform daily 

activities in chronic and acute medical conditions. The instrument was developed by Bergner 

et al. in the United States and was translated and validated for Swedish conditions by Sullivan 

et al. (100, 101). The instrument includes 136 items that form 12 scales. Points can be shown 

as total index (i.e., all 12 categories merged) for the physical and psychosocial index along 

with the remaining five categories or for the twelve-part categories separately. In Study I and 

II we chose to use the following ten scales: ambulation, mobility, emotional behavior, 

communication, work, sleep and rest, social interaction, alertness behavior, home 

management, recreation, and pastime (Table III). The excluded items were body care and 

food intake. We judged these questions unfit in our specific study population, and the 

exclusion of the items did not affect the validity of the scale. Lower values indicate less 
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functional impairment. SIP has previously been used in studies for patients with arrhythmia 

(102, 103). 

 

Table III. Dimensions and categories and number of claims at each category in Sickness Impact Profile  

Dimension/Category 
 

 
Number of claims 
 

Physical function  

             Ambulation 12 

             Body Care and Movement* 23 

             Mobility 10 

 

Psychosocial function  

            Social Interaction 20 

            Alertness behaviour 10 

            Emotional behaviour 9 

            Communication 9 

 

Independent categories  

           Sleep and Rest  7 

           Eating* 9 

           Work 9 

           Home management 10 

           Recreation and Pastimes 8 

 

Total 136 

• Excluded dimensions in study I and II 

 

 

3.3.4 Pain-O-Meter 

In Study IV, the pain was assessed during the ablation with the Pain-O-Meter (POM). The 

instrument is well-validated, based on the visual analogue scale (VAS) and the McGill Pain 

questionnaire (12). Conventionally, the POM is a hard-plastic tool with the VAS scale that 

has a list of sensory and affective words that describe the experience of pain and a picture of a 

body. In Study IV, we turned the POM instrument details into a picture of a body where 

patients could mark the location of their pain. We also used the POM word description of the 

overall dimension (appendix 4).     
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3.4 STUDY I AND II 

Study I and II had the same design – descriptive observational studies based on 

questionnaires that included patients who were refereed for their first cardiac ablation due to 

PSVT in Study I and AF in Study II. Before the start of the studies, six patients during 

cardiac ablation-related hospitalization were interviewed using a half-structured questionnaire 

regarding their experience with their referral for the arrhythmia (appendix 1). These patients 

were not included in the latter study. The interviews were taped and transcribed verbatim. 

After the transcribed interviews were analysed, the following themes were found: anxiety and 

worries not believed or being treated impolitely when seeking health care. A questionnaire 

was constructed including the two themes as well as questions regarding referral patterns, 

socioeconomic data, and symptom duration (appendix 2). Arrhythmia symptoms were 

evaluated with the SCL, the HRQOL with SF-36, and the functional impairment with SIP at 

baseline and six months after ablation. All questionnaires were sent home to the patient 

together with an informed consent and information and about the study less than 30 days 

prior to the ablation. 

 

3.5 STUDY III 

In Study III, all included participants (700) had undergone AVJ ablation between January 

1990 and December 2010 and the data were collected from the institution´s ablation register 

at the Karolinska University Hospital. Information about the pacemaker system and 

complications due to the implant was retrieved from the Swedish ICD and Pacemaker 

Registry. Patient files were used for clinical data, indication, and concomitant disease. Data 

regarding mortality, primary cause of death, and out clinic visits due to HF, stroke, or 

ventricular tachycardia were obtained from National Patient Registry kept by the National 

Board of Health and Welfare. The diagnosis codes shifted during the follow-up periods. For 

data between 1990 and 1996, the ninth revision of the International Classification of Diseases 

(ICD9) coding for diagnosis was used; for data between 1997 and 2012, the tenth revision of 

the ICD (ICD10) coding was used (Table IV). 

  



 

19 

 

Table IV. International Classification of Diseases  

Diagnose codes ICD-9 (1990–1996) ICD-10 (1997–2012) 

Stroke 430–438 I60-I69 

Atrial fibrillation 427D I48 

Heart failure 428 I50-0.09 

Ventricular tachycardia 427B I47:0–9 

Ventricular fibrillation 427E, 427D I49.0 

Cardiac arrest  I46.0 427F 

For data between 1990 and 1996, the ninth revision of the International Classification of Diseases (ICD9) was used. For data 

between 1997 and 2012, the tenth revision of the International Classification of Diseases (ICD10) was used for coding the 

causes of death.  

 

3.6 STUDY IV 

Study IV included 80 patients – 40 men with mean age 56 (range 23-72) and 40 women with 

mean age 63 (range 50-76) – scheduled to undergo PVI. The participants were randomized 

into two pharmacological treatments. They were randomized in groups with an equal number 

of men and women. One group (A) received a more active analgesic strategy and the control 

group (C) was offered standard treatment and received analgesic and sedatives on request. 

The participants in group A were given midazolam 30 min before the procedure; thereafter, 

they received medication according to a predetermined protocol (appendix 3). The choice of 

RF energy versus cryo energy was done at the discretion of the electrophysiologist and not 

randomized. The groups were balanced to achieve the same number of men and women in 

each group. Patients with long-standing persistent AF were all treated with RF energy (Figure 

II). 
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Figure II.  Overview of randomization in Study IV 

                                  Group C                                                                                Group A 

 

The control group (C) was offered standard treatment and received analgesic and sedatives on request. The active group (A) 
had a premedication 30 min before the ablation and thereafter according to a predetermined protocol.  

 

4 DATA ANALYSIS 

Table V. Overview over statistical analyses used in the thesis 

Function Statistical method Study I Study II  Study III Study IV 

Summary and descriptions of 
observations division 

Descriptive statistics, mean 
standard deviation, or 
number and percentage 

√ √ √ √ 

Comparison of nominal data Fisher’s exact test √ √ √ √ 
 
Analyse of differences between   
two groups 

Unpaired t-test,   
(Student’s t-test, 
parametric test) 

 
√ 

 
√ 

 
√ 

 
√ 

 
Analysis of survival and the effect 
on explaining variables 
 

Cox regression 

  

√ 

 

Analysis of correlations between 
two or more variables (non-
parametric) 

Spearman’s correlation 
coefficient 
 
 

√ √ 
 

√ 

Linear regression analysis     √ 

A p-value of <0.05 was considered significant. The statistical analyses were conducted using IBM SPSS statistics 22 and 24 
for Windows (SPSS, Inc., Chicago IL) and R version 3.1.1. R Core Team (2014). R: A language and environment for statistical 
computing. R Foundation for Statistical Computing Vienna, Austria. 

  

Standard treatment; 
morphine and diazepam 

(n=40) 

20 men

10 RF

10 Cryo

20 women

10 RF

10 Cryo

Active treatment;
alfentanil. Premedication, 

mix midazolam (n=40) 

20 men

10 RF

10 Cryo

20 women

10 RF

10 Cryo
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5 ETHICAL CONSIDERATIONS 

The studies in this thesis followed the ethical principles outlined in the declaration of Helsinki 

for medical research on human subjects (104). All participants gave their written informed 

consent (Study I, II, and V) apart from Study III where only the patients alive at the follow-up 

could provide their consent. Considerations were taken concerning the deceased patients and 

it was judged that no harmful effect would be caused by including their data in the study. 

Permission to perform research in the clinical setting was obtained from the head of the 

clinic. The studies were also approved by the Regional Institutional Ethics Committee at the 

Karolinska Institute: Study I and II Dnr, 2011/1903-32/2; Study III 2010/914-31/1, 

2012/1390-32; and Study IV Dnr. 2006/632-31, EU-nr 2006-004415-22. 

The research in this thesis also conforms to the ethical principles for nursing research 

recommended by the Northern Nurses’ Federation. These principles include autonomy, 

beneficence, non-maleficence, and justice (105). 

The principle Autonomy:  With respect for the participant’s autonomy and integrity, all 

patients were able to decide whether they wanted to participate in the studies after receiving 

written and verbal information about the studies. Participation was entirely voluntary, and all 

patients received information about the right to withdraw from the research project without 

this decision affecting their continued care. All data were handled in a way to ensure 

confidentiality.  

The principle of beneficence: The patients included in the four studies did not benefit from 

participating, although the results may eventually improve treatment of arrhythmias and 

improve equality between the sexes in health care, referral, choice of pacemaker system, and 

analgesia during ablation procedures.  

 The principle of non-maleficence: We did not recognize any negative consequences of 

participating in the studies and did not find any risks that could harm the patients. 

The principle of justice: All eligible patients in Study I, II, and IV had the same chance to 

participate and were asked to participate. The aim was an equal number of the sexes in the 

studies to secure adequate comparison. Consequently, this strategy increased the inclusion 

period since fewer women than men are referred for ablation of AF. 
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6 RESULTS 

6.1 STUDY I 

Study I included 214 (109 women) referred for ablation due to PSVT: 43% were referred for 

ablation at first consultation, 83% were referred by specialists working in hospitals, and 4% 

were referred by their general practitioner. ECG-documented tachycardia was available in 

78% of the women and in 90% of the men (p = .03). Compared to men, women had a 

longer history of symptomatic arrhythmia before ablation. 

More women than men stated they were not taken seriously when they expressed concern 

about their tachycardia symptoms (17% vs.7%, p = .03). From the patient’s perspective, 

physicians more often incorrectly interpreted women’s symptoms as anxiety, stress, panic 

attacks, or depression, delaying referral for ablation. 

There were minor differences between the sexes in HRQOL and functional impairment at 

baseline, but women had more symptoms and scored higher on both scales of the SCL. At 

six months, women were still more symptomatic than men and their HRQOL improved 

less. There were no socioeconomic differences between men and women regarding level of 

education, income, or comorbidities. 

 

6.2 STUDY II 

A total of 242 (121 women) patients referred for PVI were studied – 74% with paroxysmal 

and 26% with persistent AF. There were no differences between the sexes with respect to 

proportion of paroxysmal/persistent AF, comorbidity, duration of AF, or acceptance of 

ablation when offered. Women were in mean three years older, had failed more drugs, and 

had less often undergone cardioversions before PVI. Women also had more symptoms, 

scored higher in both scales of the SCL, scored lower in all components in SF-36, and scored 

higher in five categories of the SIP at baseline. At six months, women were still more 

symptomatic and had improved less in HRQOL than men, although there were no differences 

in the SIP categories except for in home management. 

 

6.3 STUDY III 

This retrospective register study included 700 patients (359 women) who had undergone AVJ 

ablation between 1990 and December 2010. The women were older than the men at the time 

of ablation and more often had an indication of PAF and had a pacemaker programmed to 
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DDDR. HF was present in 44% of the men and in 28% of the women. In HF patients, CRT-

pacemaker was implanted before ablation in 42% of the men and in 18% of the women. 

Women less often than men received ICD or CRT even when there was an indication 

present. Complications in form of perforation or infection of the pacemaker or ICD system 

were seen in 6% of the men and 3% of the women. EF decreased slightly in the whole study 

group with no differences between the sexes. In addition, there were no differences in the 

RV-pacing group or the CRT group even though the CRT group was too small to show any 

significant difference between CRT and conventional pacing regarding impact on EF.  

 

During the follow-up, 366 patients died after a mean of 78 ±26 months. Time to death after 

the ablation was shorter for patients ablated after 2001 compared to the group ablated 

before 2001. The patients ablated after 2001were older, had more co-morbidities, and had 

their pacemaker programmed to VVIR more often, indicating a more advanced disease, 

which may explain the increased mortality in this group (Figure III.) There were no 

differences between the sexes regarding primary cause of death. Cardiovascular mortality 

was the most common cause of death (26%), coronary diseases 13%, HF 6%, stroke 3%, 

and AF 3%. The main factor influencing survival was age at the time of ablation. 

 

Figure III. 

 

At the beginning of the follow-up, mainly VVIR systems were implanted. Between 1993 and 2005, the use of DDDR 

increased to equal of the use of VVIR systems. After 2005, the use of VVIR system increased again, indicating a sicker 

population. 
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6.4 STUDY IV 

In Study IV, a total of 80 (40 women) patients were included. The results show that almost all 

patients (91%) experienced pain during the PVI. Premedication and regular administration of 

analgesic resulted in fewer drug administration occasions and less pain measured as numeric 

rating scale (NRS). Women experienced more pain than men regardless of energy type. Cryo 

energy ablation was experienced less painful compared with RF energy. There were no 

differences between men and women in the location of pain. The chest was the most 

frequently reported region during RF energy ablation. Half of the patients in the cryo energy 

group experienced pain located on the forehead. A side effect of PVI due to the long 

procedure time was back pain (not related to ablation application per se), which was reported 

by 31 of the 80 patients. Furthermore, 14 of the patients reported that they had pain in their 

limbs due to the long procedure time and the post ablation period when they were confined to 

bed (Figure IV). Procedure time was similar for the group receiving active treatment 

compared with that for the group receiving standard treatment.  

Most frequently used sensory description of the pain was burning, pressing, or stabbing. The 

affective description of the pain was that it felt troublesome and irritating. Four patients also 

described their pain as torturing. All these patients were in the RF energy group and three of 

them had received the more active pain strategy. 

 

Figure IV. Localization of pain in the different study groups 
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7 GENERAL DISCUSSION 

7.1 PRINICIPAL OBSERVATIONS 

The following list are our principal observations:  

• Women’s symptoms during PSVT were more often incorrectly interpreted as 

anxiety, stress, panic attacks, or depression compared to men. 

• Gender discrepany found in the referral for curative PSVT ablation was not seen in 

AF patients referred for PVI. 

• HRQOL improved more for men than for women after PVI. 

• Sex bias was evident in the choice of pacing system before AVJ ablation. 

• EF decreased slightly in the whole cohort after AVJ ablation. 

• More active supply of analgesic and sedative drugs should be used to reduce pain and 

discomfort during the PVI procedure. 

The following section discusses these main observations. More detailed discussion regarding 

methodology are given in each paper. 

 

7.2 COMPARISON WITH OTHER STUDIES 

7.2.1 Referral 

The results of Study I indicate that symptoms due to PSVT often are incorrectly diagnosed as 

panic attacks, stress, anxiety, or depression. These misdiagnoses delay referral for ablation, 

especially for women. Similar results have been described in other studies (68, 72). PSVT 

and panic disorder is known to coexist, and the symptoms are much alike (68, 106). 

Palpitations during PSVT are commonly associated with anxiety and panic disorder are 

characterized by sudden attacks of intense fear, palpitations, and tachycardia and may 

therefore be misdiagnosed.  

Other causes for referral delay may be a wish to record the tachycardia on ECG as 

documentation, but many times the arrhythmia ceased before it could be verified. In Study I, 

78% of the women and 90% of the men had a documented episode of arrhythmia when they 

were referred for ablation. These results are in accordance with earlier reports (107, 108). 

Lessmeier et al. (1997) found that inappropriate rhythm detection techniques (Holter instead 

of event monitoring) delay the diagnosis of PSVT (72).  The ambition to document the 

tachycardia on ECG is contrary to the ACC/AHAA/ESC guidelines from 2003 (the most 
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recent guidelines during the period of the present study). The guidelines state that if 

symptoms and clinical history indicate that an arrhythmia is paroxysmal and resting 12-lead 

ECG gives no clue for the arrhythmia mechanism, further diagnostic tests for 

documentation may not be necessary before referral for an invasive electrophysiological 

study and/or catheter ablation (66). It is reasonable to presume that this ambition to 

document a tachycardia episode on ECG results in an unnecessary delay for both men and 

women. 

Study II found no differences between the sexes regarding time in AF before referral for PVI. 

In addition, Study II found that the women had not more comorbidities than the men even if 

they were older at the time of the ablation. This indicates a more aggressive treatment 

strategy than reported in other studies. These studies found that women were older and had 

more comorbidities before PVI and were referred later than men (60, 61, 109, 110).  

 

7.2.2 Gender discrepancies in the choice of pacemaker system  

In Study III, a long-term follow-up study (20 years) of patients undergoing AVJ ablation, we 

found gender discrepancies in the choice of pacemaker system before the ablation. Women 

with HF less often received CRT or ICD even when indication was present. Similar disparity 

has earlier been reported by Alaeddini et al. (111). Women had consistently higher rates of 

hospital admission for HF, but CRT-P and CRT-D were used less frequently in women than 

in men (111). The reason for this gender disparity in using CRT devices are unknown. Linde 

et al. also reported in a large retrospective register study that the proportion of CRT was 

lower in women, but CRT was equally underused in both sexes (112). 

7.2.3 Decreased EF after AVJ ablation 

We found a slightly decreased EF in the whole cohort after AVJ ablation despite the use of 

CRT. Similar results have been reported predominantly in patients with previous HF (113).  

One reason may be that the RV pacing caused left ventricular (LV) dyssynchrony, and thus 

decreased EF. Similar results have been reported in several studies before (114-117). 

Brignole et al. compared RV, LV, and BiV pacing and found only modest or no favourable 

effect with LV and BiV pacing sites (118).  
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7.2.4 Analgesic and sedation to reduce pain during PVI 

The PVI procedure can be long lasting and relatively painful (84). Almost all patients in our 

study experienced less pain during PVI with cryo technique than with RF energy. This result 

agrees with other studies (82, 83, 119). Moreover, the PVI procedure may also cause 

discomfort and anxiety (84). Our result in Study IV shows that the pain was not solely caused 

by the ablation; 39% of our patients experienced backpain and pain from the limbs due to the 

long period they were confined to bed during and after the procedure.   

We used intravenous sedation so the patients, despite their depressed level of consciousness, 

could respond to verbal commands and physical stimulation (120). General sedation has the 

disadvantages that it requires the presence of full anaesthesia support, which can cause 

scheduling difficulties. A third alternative is to use deep sedation with the goal to keep the 

patient in deep sedation while maintaining spontaneous ventilation throughout the procedure. 

Kottkamp et al. showed that deep sedation during ablation can be performed in environments 

with experienced electrophysiologists and nurses specially trained and with long experience 

with sedation and analgesia (121). This is not always achievable and cannot be generally used 

in EP labs without this special competence.  

 

7.2.5 HRQOL, symptoms and functional impairment 

In Study I and II, HRQOL was impaired in the patients before the cardiac ablation but 

improved after the procedure. However, the HRQOL improved more for men than for 

women. Women also were more symptomatic and reported more functional impairment than 

men. They were also more symptomatic after PSVT as well as after PVI ablation than the 

men. It is unclear why this is the case. If the symptoms are caused by supraventricular 

premature beats, the clinical experience is that symptomatic premature beats diminish 

gradually during the first six months after ablation. However, since women are more 

symptomatic to tachycardia per se, it is reasonable to assume that they also experience more 

symptoms due to premature beats after ablation (70, 107). In Study I, we compared women 

50 years and younger with those older than 50 years just to clarify that the symptoms were 

not post-menopausal symptoms. We found no differences regarding symptoms after 

ablation in the two groups. 

Individuals who experience severe symptoms and functional impairment and a low HRQOL 

caused by arrhythmia sometimes find the simplest daily activities difficult. Even if they do 
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not have symptoms between the attacks, earlier studies show that the memory of arrhythmia 

attacks may have negative impact on activities and ambitions (85). Concerns about whether 

an arrhythmia will start can affect and limit the individual in several ways, for example, her 

tendency to make longer trips. Some choose to travel only within the country and to places 

where hospital access is easy to find (Figure V). Bohnen et al. showed that the quality of life 

of close relatives was also influenced negatively because of the uncertainty and anxiety for 

his/her partner (122) . Similar results were presented in a Swedish study by Dalteg et al. 

(123).  

                  Figure V. Description of the effect of impaired HRQOL in arrhythmia patients  

  

 

Physical impairment: symptoms such as fatigue, palpitations, irregular heart beats, 

and dizziness. 

Social impairment: unwillingness to travel, go to the cinema, and visit friends because 

of the fear of an arrhythmia episode. 

Psycological impairment: stress, anxiety, and depression.  

 

 

Evaluation of arrhythmia symptoms can be difficult. Many patients have underlying heart 

diseases that can produce symptoms such as weakness, light headedness, and dyspnoea, 

symptoms that are also very common during arrhythmia. Moreover, patients with chronic 

diseases, especially women, feel that they are not being listened to and taken seriously when 

seeking medical care (108). Patients with PSVT often have a long history of numerous visits 

to doctors and/or hospital emergency departments. In many cases, the arrhythmia had expired 

before it could be verified by ECG. This may result in avoiding seeking help when 

experiencing new tachycardia episodes. Wood et al. describes this situation as follows: 

Physical
impairment

Social 

impairment

Psychological
impairment
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An ambiguity when and where the next arrhythmia episode will start and/or 

how long the episode will last. A need to "cover up" and deal with the 

symptoms so that everything seems normal in front of relatives or colleagues 

(108). 

This reaction might lead to self-treatment:  

 

To self-try to find causal factors to prevent new episodes to occur and to 

experiment and try different strategies to shorten or get a current episode to a 

halt e.g. with different types of breathing exercises, yoga, straining or dip your 

face in cold water (108). 

 

7.3 POTENTIAL MECHANISM 

7.3.1 Sex differences in studies 

Differences in biology between women and men have been described in the report 

“Exploring the Biological contributions to Human Health” (2001) by The Institute of 

Medicine in the United States. They state when it comes to the sciences of medicine and 

clinical practice, sex is an important issue and must be taken into consideration (124). 

Although women traditionally been underrepresented in trials, results have been extrapolated 

to the female population that assume identical results in men and women. If studies only 

include men, they should explain why and how this introduces limits to the generalizability of 

the study (76).  

Men more often than women are referred for cardiac ablation due to AF. This leads to an 

underrepresentation of women in cardiac ablation studies and might lead to insufficient 

knowledge of treatment outcome in women and lack of sex-specific recommendations and 

under-utilization of existing guideline-based therapies for women (125). In the German 

ablation registry, only 33% of the cohort were women (126). This is in accordance with data 

from the Swedish ablation registry and our clinical experience.  
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7.4 STRENGHT AND LIMITATION 

Study I and II were based on questionnaires. The response rate was 56% in Study I and 65% 

in Study II. There is some uncertainty performing studies with only questionnaires. How 

honest are the patients? Have the patients answered the questionnaires themselves? Are there 

too many questions for patients to answer? Did the patients who denied participation have 

more or fewer symptoms than those who chose to participate? We assume that the 

participating patients are representative. 

Study III was based on data from the hospital’s ablation register, medical records, and data 

from the National Patient Registry (NPR) kept by the National Board of Health and 

Welfare. The sources of register data are both a strength and a weakness. Sweden is unique 

because the social security number (a personal identification number assigned to all legal 

residents and citizens) gives researchers the ability to freely retrieve data from the NPR. 

This is an advantage in comparison with other countries when retrospectively studying 

morbidity, mortality, and causes of death. Another advantage of this type of study 

compared to randomized studies is that register studies capture data from real life practice 

in larger and unselected cohorts.  

Although register studies are inexpensive, and cost effective, they have limitations which is 

a weakness. The duration of specific diseases or diagnoses are often uncertain. Diagnoses 

are usually attached to patients their entire lives. Hence, it is not always possible to 

determine whether the reason for a patient’s visit to an out-patient clinic is, for example, HF 

or some other diagnosis. Another limitation is that recorded data are not always complete 

and may in some instances be incorrect. Over the years, the routines for medical records 

and data recorded in registries have changed as has what is considered a normal range for 

various lab tests, including echocardiography. Therefore, when comparing data from 1990 

with data from 2010, the conclusions should be made with some caution. 
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8 CONCLUSIONS OF THE THESIS 

• Women with PSVT are referred for curative ablation later than men despite more 

symptoms. 

 

• Symptoms due to PSVT are often incorrectly diagnosed as panic attacks, stress, 

anxiety, or depression, misdiagnoses that delay referral for ablation, especially for 

women. 

 

• Women with AF are more symptomatic and report worse HRQOL and functional 

impairment than men, but there are no differences in the duration of the AF before the 

PVI or when referred for ablation when indicated.  

 

• Women are still more symptomatic after both PSVT and PVI ablation than men. 

 

• Indication, choice of pacing system, and morbidity differed between the sexes in 

patients with AF treated with AVJ ablation. 

 

• EF decreased slightly in the whole study cohort after AVJ ablation. 

 

• There were no sex differences regarding survival or primary cause of  death after 

AVJ ablation. The main factor influencing survival was age at the time of ablation. 

 

• Women less often than men received treatment with ICD and/or CRT when 

indication was present before AVJ ablation.  

 

• An active regular supply of analgesic and sedative drugs reduce pain and discomfort 

during PVI in both sexes. 

 

• Women experience more pain than men during PVI.  

 

 

 

 



 

32 

 

9 CLINICAL IMPLICATIONS TO ACHIEVE A MORE EQUAL 
HEALTH CARE FOR THE SEXES 

 

1)  It is necessary to include and describe results for both sexes in clinical and 

cardiovascular studies. We found several differences between the sexes and this 

knowledge may help us to tailor a good health care in the daily work with arrhythmia 

patients. 

 

2) There seems to be major differences in how physicians interpret tachycardia 

symptoms in men and women leading to differences in referral patterns. Therefore, it 

is of great importance to increase and improve the information to achieve equality 

between the sexes in treatment and referral according to existing guidelines with 

respect to the arrhythmia disease. 

 

3) Our results indicate a need for a systematic approach for implementation of guidelines 

and for person-centred health care for arrhythmia patients (127, 128). A tailored 

integrated education program involving the patient might solve some issues. To 

correct misperceptions of the arrhythmia and treatment, eduation programs addressing 

the HRQOL should be developed within a multidisciplinary team of allied health 

professionals (129). Person-centred care integrates education and shared decision 

making with the patients. This may be of particular value in the management of 

patients with arrhythmia (130). The need to prevent and treat arrhythmia patients 

effectively where women’s and and men’s needs are evaluated is necessary to avoid 

increasing health costs and to increase the benefits for individual patients.  
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10 SVENSK SAMMANFATTNING 

Bakgrund Kvinnor och män skiljer sig åt vad gäller prevalens av förmaksarytmier. Tidigare 

studier har visat det också finns könsskillnader i remittering, handläggning, symtombörda, 

hälsorelaterad livskvalitet (HRQOL), funktionsnedsättning, riskfaktorer och resultat av olika 

behandlingsalternativ vid paroxsysmal supraventrikulär takykardi (PSVT) och 

förmaksflimmer. 

Syfte Det övergripande syftet med denna avhandling har varit att studera genus-och 

könsskillnader i remittering, behandling, symtom, HRQOL och funktionsnedsättning, 

riskfaktorer och resultat hos patienter som genomgår ablationsbehandling av PSVT eller 

förmaksflimmer.   

Metod Avhandlingen bygger på fyra studier. Studie I och II är prospektiva 

observationsstudier baserade på enkäter och medicinska journaler, före samt sex månader 

efter ablationsbehandling. I Studie I ingick 214 (109 kvinnor) patienter remitterade för 

ablation av PSVT. I Studie II ingick 242 (121 kvinnor) patienter med förmaksflimmer 

remitterade för lungvensisolering. Följande enkäter användes i Studie I och II: Symtom 

Checklista: frekvens och svårighetsgrad, SF-36 samt Funktionsschema. Remitteringsgång, 

socioekonomiska data samt symtomduration utvärderades med ett separat frågeformulär. I 

studie III ingick 700 patienter (359 kvinnor) som genomgått His-ablation mellan åren 1990 

till 2010. Studien baserades på registerdata insamlade från patientjournaler, svenska ICD-och 

pacemakerregistret och från det nationella patient-och dödsregistret som tillhandahålls av 

Socialstyrelsen. I Studie IV randomiserades 80 (40 kvinnor) patienter antingen till en aktiv 

eller standardiserad smärtbehandling under lungvensisoleringen med kryo- eller 

radiofrekvensenergi. Utvärderingen av de två behandlingsstrategierna utvärderades med en 

enkät baserad på Pain-O-Metern.  

Resultat Kvinnorna med PSVT i Studie I upplevde mer symtom, men remitterades för 

ablationsbehandling i genomsnitt sex år senare än männen. Dessutom rapporterade kvinnorna 

att de oftare inte kände sig trodda när de sökte hjälp och beskrev sina arytmisymtom. De fick 

oftare diagnoser såsom stress och ångest. I studie II fanns inte samma könsskillnad hos 

förmaksflimmerpatienterna gällande remitteringen, men kvinnorna var mer symtomatiska, 

skattade en lägre HRQOL och en större funktionsnedsättning än männen. Dessutom hade 

kvinnorna oftare fått pröva fler läkemedel och blev mindre ofta än männen remitterade för 

elkonvertering före lungvensisoleringen. I studie III hade fler män än kvinnor en diagnos med 

hjärtsvikt före His-ablation. När indikationen fanns erhöll kvinnorna mindre ofta än männen 

mer avancerade pacemakersystem såsom ICD eller CRT-system före His-ablationen. Det 

förelåg ingen skillnad mellan könen när det gällde den primära dödsorsaken efter His-

ablationen. Den vanligaste dödsorsaken för bägge könen var hjärta-och kärlsjukdom och den 

viktigaste parametern som påverkade överlevnaden var ålder vid tidpunkten för His-

ablationen. I studie IV upplevde 90 % av patienterna smärta under lungvensisoleringen. 

Premedicinering och regelbunden administrering av smärtstillande läkemedel resulterade i 
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mindre smärta och färre läkemedels administrationstillfällen. Kvinnorna upplevde mer smärta 

än männen oavsett energityp, kryo- eller radiofrekvensenergi.  

Slutsatser Alla fyra studier visade genus och/eller könsskillnader i antingen remittering, 

sjuklighet, symptom, HRQOL, funktionsnedsättning eller resultat av behandling. Kvinnorna 

med PSVT och förmaksflimmer behandlades mer konservativt än männen. Kvinnorna med 

PSVT remitterades för botande ablationsbehandling flera år senare än männen, trots mer 

symtom. Arytmisymtomen hos kvinnorna blev oftare felaktigt diagnostiserade såsom 

panikattack, stress, ångest, eller depression. Kvinnorna med förmaksflimmer upplevde mer 

symtom, skattade en lägre HRQOL och en större funktionsnedsättning före 

lungvensisoleringen än männen. Trots detta, blev de mer sällan remitterade för elkonvertering 

före lungvensisoleringen. Kvinnorna erhöll mindre ofta de mer avancerade 

pacemakersystemen såsom CRT-eller ICD även när indikationen fanns före Hisablationen. 

Det fanns inga könsskillnader när det gäller överlevnad eller primär dödsorsak efter His-

ablationen. Den viktigaste faktorn som påverkade överlevnaden var ålder vid tidpunkten för 

ablation. Kvinnorna upplevde mer smärta än männen under lungvensisoleringen, men en 

aktiv regelbunden tillförsel av smärtstillande och lugnande läkemedel minskade smärtan och 

obehaget under ablationen för båda könen. 
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12 APPENDIX 
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Appendix 1.  Intervjuguide till studie I och II 

Presentation av mig, syftet med intervjun, arbetar du el studerar? 

Kan du berätta/ beskriva om första gången du kände att något var annorlunda? 

Sökte du hjälp vid det tillfället? 

Vilken sorts hjälp och var?  

Har du väntat länge på att söka hjälp? Hur länge då? 

Hur blev du bemött/ betrodd? 

Vad fick du för besked? 

Fick du några råd om hur du vid ev. återkommande besvär skulle agera? 

Hur/vad kände du då? 

När fick du din diagnos? 

Vilken sorts information fick du om din hjärtsjukdom; skriftliga? Muntliga? 

Har du ätit några mediciner för att lindra dessa och i så fall vilka? 

När var första gången du blev informerad om att dina hjärtbesvär kunde botas? 

 Har du väntat länge på behandling? 

 Hur frekventa har dina hjärtbesvär varit? 

 Vilken behandling föreslogs? 

 Har du känt dig tveksam till denna behandling? 

 Har du och sökt information via internet? Anhöriga/närstående? Litteratur?    

 Hemsidor? Annat? 

Hur har dina hjärtbesvär påverkat ditt liv? 

 Begränsningar? Bilkörning, socialt umgänge familjen, semestrar? 

 Sjukskrivning/ Arbete %? Hur mkt? 

 Ångest? Oro? Annat? 

 Vilket stöd alt hjälp har du fått i samband med detta? 

Vilka besvär/symtom har du haft under hjärtklappningsattackerna? 

Därefter se: SCL saknar du något symtom? 
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Appendix 2 Avslutande frågor Studie I och II 
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Appendix 3 
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1. Lüderitz B. History of the disorders of cardiac rhythm. Armonk, NY: Futura Pub.Co.;1995.  

2. Waller AD. A Demonstration on Man of Electromotive Changes accompanying the Heart's 

Beat. J Physiol. 1887;8(5):229-34. 

3. Willem Einthoven (1860-1927). JAMA. 1965;191:494-5. 

4. Floyd L. The heart and soul of your electrical safety culture. Ieee Ind Appl Mag. 

2003;9(5):10-. 

5. Scheinman MM, Morady F, Hess DS, Gonzalez R. Catheter-induced ablation of the 

atrioventricular junction to control refractory supraventricular arrhythmias. JAMA. 

1982;248(7):851-5. 

6. Huang SK, Bharati S, Graham AR, Lev M, Marcus FI, Odell RC. Closed chest catheter 

desiccation of the atrioventricular junction using radiofrequency energy--a new method of 

catheter ablation. J Am Coll Cardiol. 1987;9(2):349-58. 

7. Langberg JJ, Chin MC, Rosenqvist M, Cockrell J, Dullet N, Van Hare G, et al. Catheter 

ablation of the atrioventricular junction with radiofrequency energy. Circulation. 

1989;80(6):1527-35. 

8. Senning A. Developments in cardiac surgery in Stockholm during the mid and late 1950s. J 

Thorac Cardiovasc Surg. 1989;98(5 Pt 2):825-32. 

9. van Welsenes GH, Borleffs CJ, van Rees JB, Atary JZ, Thijssen J, van der Wall EE, et al. 

Improvements in 25 Years of Implantable Cardioverter Defibrillator Therapy. Neth Heart J. 

2011;19(1):24-30. 

10. WHO. What do we mean by "sex" and "gender"? 2015 [cited 2015 May 05]. Available 

from: http://www.who.int/gender/whatisgender/en/. 

11. Heidari S, Babor TF, De Castro P, Tort S, Curno M. Sex and Gender Equity in Research: 

rationale for the SAGER guidelines and recommended use. Res Integr Peer Rev. 2016;1:2. 

12. Rustøen T, Wentz-Edgardh M. Livskvalitet : en utmaning för sjuksköterskan. 1. uppl. ed. 

Stockholm: Almqvist & Wiksell; 1993. 134 s. p. 

13. Study protocol for the World Health Organization project to develop a Quality of Life 

assessment instrument (WHOQOL). Quality of life research : an international journal of 

quality of life aspects of treatment, care and rehabilitation. 1993;2(2):153-9. 

14. Gove PB, Webster N. Webster's third new international dictionary of the English 

language, unabridged utilizing all the experience and resources of more than one hundred 

years of Merriam-Webster dictionaries. [Nachdruck] ed. Springfield, Mass.: Merriam-

Webster Inc.; 2002. 2662 S. p. 

15. Fan G, Filipczak L, Chow E. Symptom clusters in cancer patients: a review of the 

literature. Curr Oncol. 2007;14(5):173-9. 

16. Guru V, Dubinsky I. The patient vs. caregiver perception of acute pain in the emergency 

department. The Journal of emergency medicine. 2000;18(1):7-12. 

17. Luger TJ, Lederer W, Gassner M, Lockinger A, Ulmer H, Lorenz IH. Acute pain is 

underassessed in out-of-hospital emergencies. Academic emergency medicine : official 

journal of the Society for Academic Emergency Medicine. 2003;10(6):627-32. 

http://www.who.int/gender/whatisgender/en/


 

50 

 

18. Marquie L, Raufaste E, Lauque D, Marine C, Ecoiffier M, Sorum P. Pain rating by 

patients and physicians: evidence of systematic pain miscalibration. Pain. 2003;102(3):289-

96. 

19. Greenhalgh J, Meadows K. The effectiveness of the use of patient-based measures of 

health in routine practice in improving the process and outcomes of patient care: a literature 

review. Journal of evaluation in clinical practice. 1999;5(4):401-16. 

20. Basch E, Jia X, Heller G, Barz A, Sit L, Fruscione M, et al. Adverse symptom event 

reporting by patients vs clinicians: relationships with clinical outcomes. Journal of the 

National Cancer Institute. 2009;101(23):1624-32. 

21. Ghani A, Maas AH, Delnoy PP, Ramdat Misier AR, Ottervanger JP, Elvan A. Sex-Based 

Differences in Cardiac Arrhythmias, ICD Utilisation and Cardiac Resynchronisation 

Therapy. Neth Heart J. 2011;19(1):35-40. 

22. Linde C. Women and arrhythmias. Pacing Clin Electrophysiol. 2000;23(10 Pt 1):1550-60. 

23. Bazett HC. The time relations of the blood-pressure changes after excision of the adrenal 

glands, with some observations on blood volume changes. J Physiol. 1920;53(5):320-39. 

24. Liu K, Ballew C, Jacobs DR, Jr., Sidney S, Savage PJ, Dyer A, et al. Ethnic differences in 

blood pressure, pulse rate, and related characteristics in young adults. The CARDIA study. 

Hypertension. 1989;14(2):218-26. 

25. Stramba-Badiale M, Locati EH, Martinelli A, Courville J, Schwartz PJ. Gender and the 

relationship between ventricular repolarization and cardiac cycle length during 24-h Holter 

recordings. European heart journal. 1997;18(6):1000-6. 

26. Taneja T, Mahnert BW, Passman R, Goldberger J, Kadish A. Effects of sex and age on 

electrocardiographic and cardiac electrophysiological properties in adults. Pacing Clin 

Electrophysiol. 2001;24(1):16-21. 

27. Liuba I, Jonsson A, Safstrom K, Walfridsson H. Gender-related differences in patients 

with atrioventricular nodal reentry tachycardia. Am J Cardiol. 2006;97(3):384-8. 

28. Insulander P, Vallin H. Gender differences in electrophysiologic effects of mental stress 

and autonomic tone inhibition: a study in health individuals. Journal of cardiovascular 

electrophysiology. 2005;16(1):59-63. 

29. Larsen JA, Kadish AH. Effects of gender on cardiac arrhythmias. Journal of 

cardiovascular electrophysiology. 1998;9(6):655-64. 

30. Heeringa J, van der Kuip DA, Hofman A, Kors JA, van Herpen G, Stricker BH, et al. 

Prevalence, incidence and lifetime risk of atrial fibrillation: the Rotterdam study. European 

heart journal. 2006;27(8):949-53. 

31. Benjamin EJ, Levy D, Vaziri SM, D'Agostino RB, Belanger AJ, Wolf PA. Independent 

risk factors for atrial fibrillation in a population-based cohort. The Framingham Heart Study. 

JAMA. 1994;271(11):840-4. 

32. Zoni-Berisso M, Lercari F, Carazza T, Domenicucci S. Epidemiology of atrial fibrillation: 

European perspective. Clin Epidemiol. 2014;6:213-20. 

33. Asad Z, Abbas M, Javed I, Korantzopoulos P, Stavrakis S. Obesity is associated with 

incident atrial fibrillation independent of gender: A meta-analysis. Journal of cardiovascular 

electrophysiology. 2018;29(5):725-32. 



 

51 

 

34. Kirchhof P, Benussi S, Kotecha D, Ahlsson A, Atar D, Casadei B, et al. 2016 ESC 

Guidelines for the management of atrial fibrillation developed in collaboration with EACTS. 

European heart journal. 2016;37(38):2893-962. 

35. Santangeli P, Di Biase L, Bai R, Mohanty S, Pump A, Cereceda Brantes M, et al. Atrial 

fibrillation and the risk of incident dementia: a meta-analysis. Heart Rhythm. 

2012;9(11):1761-8. 

36. Kalantarian S, Ruskin JN. Cognitive impairment associated with atrial fibrillation--in 

response. Ann Intern Med. 2013;158(11):849. 

37. Piccini JP, Lopes RD, Kong MH, Hasselblad V, Jackson K, Al-Khatib SM. Pulmonary 

vein isolation for the maintenance of sinus rhythm in patients with atrial fibrillation: a meta-

analysis of randomized, controlled trials. Circ Arrhythm Electrophysiol. 2009;2(6):626-33. 

38. Fuster V, Ryden LE, Cannom DS, Crijns HJ, Curtis AB, Ellenbogen KA, et al. 

ACC/AHA/ESC 2006 guidelines for the management of patients with atrial fibrillation: full 

text: a report of the American College of Cardiology/American Heart Association Task Force 

on practice guidelines and the European Society of Cardiology Committee for Practice 

Guidelines (Writing Committee to Revise the 2001 guidelines for the management of patients 

with atrial fibrillation) developed in collaboration with the European Heart Rhythm 

Association and the Heart Rhythm Society. Europace. 2006;8(9):651-745. 

39. Bubien RS, Knotts-Dolson SM, Plumb VJ, Kay GN. Effect of radiofrequency catheter 

ablation on health-related quality of life and activities of daily living in patients with recurrent 

arrhythmias. Circulation. 1996;94(7):1585-91. 

40. Carnlof C, Insulander P, Pettersson PH, Jensen-Urstad M, Fossum B. Health-related 

quality of life in patients with atrial fibrillation undergoing pulmonary vein isolation, before 

and after treatment. Eur J Cardiovasc Nurs. 2010;9(1):45-9. 

41. Cosedis Nielsen J, Johannessen A, Raatikainen P, Hindricks G, Walfridsson H, Kongstad 

O, et al. Radiofrequency ablation as initial therapy in paroxysmal atrial fibrillation. N Engl J 

Med. 2012;367(17):1587-95. 

42. Mont L, Bisbal F, Hernandez-Madrid A, Perez-Castellano N, Vinolas X, Arenal A, et al. 

Catheter ablation vs. antiarrhythmic drug treatment of persistent atrial fibrillation: a 

multicentre, randomized, controlled trial (SARA study). European heart journal. 

2014;35(8):501-7. 

43. Cheng X, Li X, He Y, Liu X, Wang G, Cheng L, et al. Catheter ablation versus anti-

arrhythmic drug therapy for the management of a trial fibrillation: a meta-analysis. J Interv 

Card Electrophysiol. 2014;41(3):267-72. 

44. Chen C, Zhou X, Zhu M, Chen S, Chen J, Cai H, et al. Catheter ablation versus medical 

therapy for patients with persistent atrial fibrillation: a systematic review and meta-analysis of 

evidence from randomized controlled trials. J Interv Card Electrophysiol. 2018;52(1):9-18. 

45. Aronsson M, Walfridsson H, Janzon M, Walfridsson U, Nielsen JC, Hansen PS, et al. The 

cost-effectiveness of radiofrequency catheter ablation as first-line treatment for paroxysmal 

atrial fibrillation: results from a MANTRA-PAF substudy. Europace. 2015;17(1):48-55. 

46. Queiroga A, Marshall HJ, Clune M, Gammage MD. Ablate and pace revisited: long term 

survival and predictors of permanent atrial fibrillation. Heart. 2003;89(9):1035-8. 

47. Valls-Bertault V, Fatemi M, Gilard M, Pennec PY, Etienne Y, Blanc JJ. Assessment of 

upgrading to biventricular pacing in patients with right ventricular pacing and congestive 



 

52 

 

heart failure after atrioventricular junctional ablation for chronic atrial fibrillation. Europace. 

2004;6(5):438-43. 

48. Chatterjee NA, Upadhyay GA, Ellenbogen KA, Hayes DL, Singh JP. Atrioventricular 

nodal ablation in atrial fibrillation: a meta-analysis of biventricular vs. right ventricular 

pacing mode. Eur J Heart Fail. 2012;14(6):661-7. 

49. Brignole M, Auricchio A, Baron-Esquivias G, Bordachar P, Boriani G, Breithardt OA, et 

al. 2013 ESC Guidelines on cardiac pacing and cardiac resynchronization therapy: the Task 

Force on cardiac pacing and resynchronization therapy of the European Society of 

Cardiology (ESC). Developed in collaboration with the European Heart Rhythm Association 

(EHRA). European heart journal. 2013;34(29):2281-329. 

50. Ganesan AN, Brooks AG, Roberts-Thomson KC, Lau DH, Kalman JM, Sanders P. Role 

of AV nodal ablation in cardiac resynchronization in patients with coexistent atrial fibrillation 

and heart failure a systematic review. J Am Coll Cardiol. 2012;59(8):719-26. 

51. Hayes DL, Boehmer JP, Day JD, Gilliam FR, 3rd, Heidenreich PA, Seth M, et al. Cardiac 

resynchronization therapy and the relationship of percent biventricular pacing to symptoms 

and survival. Heart Rhythm. 2011;8(9):1469-75. 

52. Bradley DJ, Shen WK. Overview of management of atrial fibrillation in symptomatic 

elderly patients: pharmacologic therapy versus AV node ablation. Clin Pharmacol Ther. 

2007;81(2):284-7. 

53. Wood MA, Brown-Mahoney C, Kay GN, Ellenbogen KA. Clinical outcomes after 

ablation and pacing therapy for atrial fibrillation : a meta-analysis. Circulation. 

2000;101(10):1138-44. 

54. Ozcan C, Jahangir A, Friedman PA, Patel PJ, Munger TM, Rea RF, et al. Long-term 

survival after ablation of the atrioventricular node and implantation of a permanent 

pacemaker in patients with atrial fibrillation. N Engl J Med. 2001;344(14):1043-51. 

55. Hussain MA, Furuya-Kanamori L, Kaye G, Clark J, Doi SA. The Effect of Right 

Ventricular Apical and Nonapical Pacing on the Short- and Long-Term Changes in Left 

Ventricular Ejection Fraction: A Systematic Review and Meta-Analysis of Randomized-

Controlled Trials. Pacing Clin Electrophysiol. 2015;38(9):1121-36. 

56. Darpo B, Walfridsson H, Aunes M, Bergfeldt L, Edvardsson N, Linde C, et al. Incidence 

of sudden death after radiofrequency ablation of the atrioventricular junction for atrial 

fibrillation. Am J Cardiol. 1997;80(9):1174-7. 

57. Ozcan C, Jahangir A, Friedman PA, Hayes DL, Munger TM, Rea RF, et al. Sudden death 

after radiofrequency ablation of the atrioventricular node in patients with atrial fibrillation. J 

Am Coll Cardiol. 2002;40(1):105-10. 

58. Andersson T, Magnuson A, Bryngelsson IL, Frobert O, Henriksson KM, Edvardsson N, 

et al. Gender-related differences in risk of cardiovascular morbidity and all-cause mortality in 

patients hospitalized with incident atrial fibrillation without concomitant diseases: a 

nationwide cohort study of 9519 patients. Int J Cardiol. 2014;177(1):91-9. 

59. Roten L, Rimoldi SF, Schwick N, Sakata T, Heimgartner C, Fuhrer J, et al. Gender 

differences in patients referred for atrial fibrillation management to a tertiary center. Pacing 

Clin Electrophysiol. 2009;32(5):622-6. 

60. Forleo GB, Tondo C, De Luca L, Dello Russo A, Casella M, De Sanctis V, et al. Gender-

related differences in catheter ablation of atrial fibrillation. Europace. 2007;9(8):613-20. 



 

53 

 

61. Elayi CS, Darrat Y, Suffredini JM, Misumida N, Shah J, Morales G, et al. Sex differences 

in complications of catheter ablation for atrial fibrillation: results on 85,977 patients. J Interv 

Card Electrophysiol. 2018. 

62. Gerth A LT, Ravens U, Meinertz T, Oeff M,et al. Gender-specific differences in symptom 

burden and management of atrial fibrillation in the AFNET: Data from a large prospective 

clinical registry. European heart journal supplements. 2009;3030: p. 818.:818. 

63. Dagres N, Nieuwlaat R, Vardas PE, Andresen D, Levy S, Cobbe S, et al. Gender-related 

differences in presentation, treatment, and outcome of patients with atrial fibrillation in 

Europe: a report from the Euro Heart Survey on Atrial Fibrillation. J Am Coll Cardiol. 

2007;49(5):572-7. 

64. Rienstra M, Van Veldhuisen DJ, Hagens VE, Ranchor AV, Veeger NJ, Crijns HJ, et al. 

Gender-related differences in rhythm control treatment in persistent atrial fibrillation: data of 

the Rate Control Versus Electrical Cardioversion (RACE) study. J Am Coll Cardiol. 

2005;46(7):1298-306. 

65. Paquette M, Roy D, Talajic M, Newman D, Couturier A, Yang C, et al. Role of gender 

and personality on quality-of-life impairment in intermittent atrial fibrillation. Am J Cardiol. 

2000;86(7):764-8. 

66. Blomstrom-Lundqvist C, Scheinman MM, Aliot EM, Alpert JS, Calkins H, Camm AJ, et 

al. ACC/AHA/ESC guidelines for the management of patients with supraventricular 

arrhythmias--executive summary: a report of the American College of Cardiology/American 

Heart Association Task Force on Practice Guidelines and the European Society of Cardiology 

Committee for Practice Guidelines (Writing Committee to Develop Guidelines for the 

Management of Patients With Supraventricular Arrhythmias). Circulation. 

2003;108(15):1871-909. 

67. Song SH, Suh SE, Jin SM, Moon JH, Cho YK, Lim SW. Myocardial ischemia caused by 

paroxysmal supraventricular tachycardia in a patient with anomalous origin of right coronary 

artery arising from left sinus of valsalva. Korean Circ J. 2013;43(2):123-6. 

68. Frommeyer G, Eckardt L, Breithardt G. Panic attacks and supraventricular tachycardias: 

the chicken or the egg? Neth Heart J. 2013;21(2):74-7. 

69. Insulander P, Schwieler J, Kenneback G, Bastani H, Braunschweig F, Tabrizi F, et al. 

[Ablation as first line therapy in supraventricular tachycardias. Good results and few 

complications in a study of 2 207 consecutive patients]. Lakartidningen. 2008;105(50):3644-

7. 

70. Dagres N, Clague JR, Breithardt G, Borggrefe M. Significant gender-related differences 

in radiofrequency catheter ablation therapy. J Am Coll Cardiol. 2003;42(6):1103-7. 

71. Braunschweig F, Christel P, Jensen-Urstad M, Andersson M, Schwieler J, Tapanainen J, 

et al. Paroxysmal regular supraventricular tachycardia: the diagnostic accuracy of the 

transesophageal ventriculo-atrial interval. Ann Noninvasive Electrocardiol. 2011;16(4):327-

35. 

72. Lessmeier TJ, Gamperling D, Johnson-Liddon V, Fromm BS, Steinman RT, Meissner 

MD, et al. Unrecognized paroxysmal supraventricular tachycardia. Potential for misdiagnosis 

as panic disorder. Arch Intern Med. 1997;157(5):537-43. 

73. Vanek M. Cardiac care 2000. PSVT: heart or panic disorder? Emerg Med Serv. 

2000;29(9):63-5. 



 

54 

 

74. Fillingim RB, King CD, Ribeiro-Dasilva MC, Rahim-Williams B, Riley JL, 3rd. Sex, 

gender, and pain: a review of recent clinical and experimental findings. J Pain. 

2009;10(5):447-85. 

75. Berkley KJ, Zalcman SS, Simon VR. Sex and gender differences in pain and 

inflammation: a rapidly maturing field. Am J Physiol Regul Integr Comp Physiol. 

2006;291(2):R241-4. 

76. Greenspan JD, Craft RM, LeResche L, Arendt-Nielsen L, Berkley KJ, Fillingim RB, et al. 

Studying sex and gender differences in pain and analgesia: a consensus report. Pain. 

2007;132 Suppl 1:S26-45. 

77. Mode A, Gustafsson JA. Sex and the liver - a journey through five decades. Drug Metab 

Rev. 2006;38(1-2):197-207. 

78. Morris ME, Lee HJ, Predko LM. Gender differences in the membrane transport of 

endogenous and exogenous compounds. Pharmacol Rev. 2003;55(2):229-40. 

79. LeResche L, Mancl LA, Drangsholt MT, Saunders K, Von Korff M. Relationship of pain 

and symptoms to pubertal development in adolescents. Pain. 2005;118(1-2):201-9. 

80. Bartley EJ, Fillingim RB. Sex differences in pain: a brief review of clinical and 

experimental findings. Br J Anaesth. 2013;111(1):52-8. 

81. Robinson ME, Riley JL, 3rd, Myers CD, Papas RK, Wise EA, Waxenberg LB, et al. 

Gender role expectations of pain: relationship to sex differences in pain. J Pain. 

2001;2(5):251-7. 

82. Defaye P, Kane A, Jacon P, Mondesert B. Cryoballoon for pulmonary vein isolation: Is it 

better tolerated than radiofrequency? Retrospective study comparing the use of analgesia and 

sedation in both ablation techniques. Arch Cardiovasc Dis. 2010;103(6-7):388-93. 

83. Timmermans C, Ayers GM, Crijns HJ, Rodriguez LM. Randomized study comparing 

radiofrequency ablation with cryoablation for the treatment of atrial flutter with emphasis on 

pain perception. Circulation. 2003;107(9):1250-2. 

84. Bubien RS, Fisher JD, Gentzel JA, Murphy EK, Irwin ME, Shea JB, et al. NASPE expert 

consensus document: use of i.v. (conscious) sedation/analgesia by nonanesthesia personnel in 

patients undergoing arrhythmia specific diagnostic, therapeutic, and surgical procedures. 

Pacing Clin Electrophysiol. 1998;21(2):375-85. 

85. Aliot E, Botto GL, Crijns HJ, Kirchhof P. Quality of life in patients with atrial fibrillation: 

how to assess it and how to improve it. Europace. 2014;16(6):787-96. 

86. Sullivan M, Karlsson J, Taft C, Ware JE. SF-36 hälsoenkät : svensk manual och 

tolkningsguide = (Swedish manual and interpretation guide). 2. uppl. ed. Göteborg: 

Sahlgrenska sjukhuset, Sektionen för vårdforskning; 2002. x, ca 200 s. med var. pag. p. 

87. Sullivan M, Karlsson J, Ware JE, Jr. The Swedish SF-36 Health Survey--I. Evaluation of 

data quality, scaling assumptions, reliability and construct validity across general populations 

in Sweden. Soc Sci Med. 1995;41(10):1349-58. 

88. Ware JE. SF-36 health survey : manual and interpretation guide. Boston, MA: New 

England Medical Center, Health Institute; 1993. 

89. Grönefeld GH, S. Quality of life in atrial fibrillation: an increasingly important issue. 

European Heart Journal supplements. 2003; 5:25-33. 



 

55 

 

90. Marshall HJ, Kay GN, Hess M, Plumb VJ, Bubien RS, Hummel J, et al. Mode switching 

in dual chamber pacemakers: effect of onset criteria on arrhythmia-related symptoms. 

Europace. 1999;1(1):49-54. 

91. Kay GN, Ellenbogen KA, Giudici M, Redfield MM, Jenkins LS, Mianulli M, et al. The 

Ablate and Pace Trial: a prospective study of catheter ablation of the AV conduction system 

and permanent pacemaker implantation for treatment of atrial fibrillation. APT Investigators. 

J Interv Card Electrophysiol. 1998;2(2):121-35. 

92. Meissner A, Stifoudi I, Weismuller P, Schrage MO, Maagh P, Christ M, et al. Sustained 

high quality of life in a 5-year long term follow-up after successful ablation for supra-

ventricular tachycardia. results from a large retrospective patient cohort. International journal 

of medical sciences. 2009;6(1):28-36. 

93. Ricci R, Quesada A, Pignalberi C, Roda J, Disertori M, Capucci A, et al. Dual 

defibrillator improves quality of life and decreases hospitalizations in patients with drug 

refractory atrial fibrillation. J Interv Card Electrophysiol. 2004;10(1):85-92. 

94. Anselme F, Saoudi N, Poty H, Douillet R, Cribier A. Radiofrequency catheter ablation of 

common atrial flutter: significance of palpitations and quality-of-life evaluation in patients 

with proven isthmus block. Circulation. 1999;99(4):534-40. 

95. Walfridsson U, Arestedt K, Stromberg A. Development and validation of a new 

Arrhythmia-Specific questionnaire in Tachycardia and Arrhythmia (ASTA) with focus on 

symptom burden. Health Qual Life Outcomes. 2012;10:44. 

96. Kesek M, Tollefsen T, Hoglund N, Ronn F, Naslund U, Jensen SM. U22, a protocol to 

quantify symptoms associated with supraventricular tachycardia. Pacing Clin Electrophysiol. 

2009;32 Suppl 1:S105-8. 

97. Harden M, Nystrom B, Kulich K, Carlsson J, Bengtson A, Edvardsson N. Validity and 

reliability of a new, short symptom rating scale in patients with persistent atrial fibrillation. 

Health Qual Life Outcomes. 2009;7:65. 

98. World Health Organization W. Process of translation and adaptation of instruments 

[2016-08-30]. Available from: 

http://www.who.int/substance_abuse/research_tools/translation/en/. 

99. Someren Mv, Barnard YF, Sandberg JAC. The think aloud method : a practical guide to 

modelling cognitive processes. London: Academic Press; 1994. 

100. Bergner M, Bobbitt RA, Carter WB, Gilson BS. The Sickness Impact Profile: 

development and final revision of a health status measure. Med Care. 1981;19(8):787-805. 

101. Sullivan M, Ahlmen M, Archenholtz B, Svensson G. Measuring health in rheumatic 

disorders by means of a Swedish version of the sickness impact profile. Results from a 

population study. Scand J Rheumatol. 1986;15(2):193-200. 

102. Lim KT, Davis MJ, Powell A, Arnolda L, Moulden K, Bulsara M, et al. Ablate and pace 

strategy for atrial fibrillation: long-term outcome of AIRCRAFT trial. Europace. 

2007;9(7):498-505. 

103. Sweeney MO, Hellkamp AS, Ellenbogen KA, Glotzer TV, Silverman R, Yee R, et al. 

Prospective randomized study of mode switching in a clinical trial of pacemaker therapy for 

sinus node dysfunction. Journal of cardiovascular electrophysiology. 2004;15(2):153-60. 

http://www.who.int/substance_abuse/research_tools/translation/en/


 

56 

 

104. https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-

medical-research-involving-human-subjects/ 2018 [cited 2018 Sept 2018].  

105. Sjuksköterskornas samarbete i Norden. Ethical guidelines for nursing research in the 

Nordic countries. Rev. tryckning ed. [Oslo],1995. 31. 

106. Domschke K, Kirchhof P, Zwanzger P, Gerlach AL, Breithardt G, Deckert J. 

Coincidence of paroxysmal supraventricular tachycardia and panic disorder: two case reports. 

Ann Gen Psychiatry. 2010;9:13. 

107. Farkowski MM, Pytkowski M, Maciag A, Golicki D, Wood KA, Kowalik I, et al. 

Gender-related differences in outcomes and resource utilization in patients undergoing 

radiofrequency ablation of supraventricular tachycardia: results from Patients' Perspective on 

Radiofrequency Catheter Ablation of AVRT and AVNRT Study. Europace. 

2014;16(12):1821-7. 

108. Wood KA, Wiener CL, Kayser-Jones J. Supraventricular tachycardia and the struggle to 

be believed. Eur J Cardiovasc Nurs. 2007;6(4):293-302. 

109. Mohanty S, Trivedi C, Gianni C, Natale A. Gender specific considerations in atrial 

fibrillation treatment: a review. Expert Opin Pharmacother. 2018;19(4):365-74. 

110. Patel D, Mohanty P, Di Biase L, Sanchez JE, Shaheen MH, Burkhardt JD, et al. 

Outcomes and complications of catheter ablation for atrial fibrillation in females. Heart 

Rhythm. 2010;7(2):167-72. 

111. Alaeddini J, Wood MA, Amin MS, Ellenbogen KA. Gender disparity in the use of 

cardiac resynchronization therapy in the United States. Pacing Clin Electrophysiol. 

2008;31(4):468-72. 

112. Linde C, Stahlberg M, Benson L, Braunschweig F, Edner M, Dahlstrom U, et al. 

Gender, underutilization of cardiac resynchronization therapy, and prognostic impact of QRS 

prolongation and left bundle branch block in heart failure. Europace. 2015;17(3):424-31. 

113. Tan ES, Rienstra M, Wiesfeld AC, Schoonderwoerd BA, Hobbel HH, Van Gelder IC. 

Long-term outcome of the atrioventricular node ablation and pacemaker implantation for 

symptomatic refractory atrial fibrillation. Europace. 2008;10(4):412-8. 

114. Tops LF, Schalij MJ, Holman ER, van Erven L, van der Wall EE, Bax JJ. Right 

ventricular pacing can induce ventricular dyssynchrony in patients with atrial fibrillation after 

atrioventricular node ablation. J Am Coll Cardiol. 2006;48(8):1642-8. 

115. Vernooy K, Dijkman B, Cheriex EC, Prinzen FW, Crijns HJ. Ventricular remodeling 

during long-term right ventricular pacing following His bundle ablation. Am J Cardiol. 

2006;97(8):1223-7. 

116. Smit MD, Van Dessel PF, Nieuwland W, Wiesfeld AC, Tan ES, Anthonio RL, et al. 

Right ventricular pacing and the risk of heart failure in implantable cardioverter-defibrillator 

patients. Heart Rhythm. 2006;3(12):1397-403. 

117. Szili-Torok T, Kimman GP, Theuns D, Poldermans D, Roelandt JR, Jordaens LJ. 

Deterioration of left ventricular function following atrio-ventricular node ablation and right 

ventricular apical pacing in patients with permanent atrial fibrillation. Europace. 

2002;4(1):61-5. 

118. Brignole M, Gammage M, Puggioni E, Alboni P, Raviele A, Sutton R, et al. 

Comparative assessment of right, left, and biventricular pacing in patients with permanent 

atrial fibrillation. European heart journal. 2005;26(7):712-22. 

https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/


 

57 

 

119. Bastani H, Drca N, Insulander P, Schwieler J, Braunschweig F, Kenneback G, et al. 

Cryothermal vs. radiofrequency ablation as atrial flutter therapy: a randomized comparison. 

Europace. 2013;15(3):420-8. 

120. American Society of Anesthesiologists Task Force on S, Analgesia by N-A. Practice 

guidelines for sedation and analgesia by non-anesthesiologists. Anesthesiology. 

2002;96(4):1004-17. 

121. Kottkamp H, Hindricks G, Eitel C, Muller K, Siedziako A, Koch J, et al. Deep sedation 

for catheter ablation of atrial fibrillation: a prospective study in 650 consecutive patients. 

Journal of cardiovascular electrophysiology. 2011;22(12):1339-43. 

122. Bohnen M, Shea JB, Michaud GF, John R, Stevenson WG, Epstein LM, et al. Quality of 

life with atrial fibrillation: do the spouses suffer as much as the patients? Pacing Clin 

Electrophysiol. 2011;34(7):804-9. 

123. Dalteg T, Benzein E, Sandgren A, Fridlund B, Malm D. Managing uncertainty in 

couples living with atrial fibrillation. The Journal of cardiovascular nursing. 2014;29(3):E1-

10. 

124. Institute of Medicine (U.S.). Committee on Understanding the Biology of Sex and 

Gender Differences., Wizemann TM, Pardue ML. Exploring the biological contributions to 

human health : does sex matter? Washington, D.C.: National Academy Press; 2001.  

125. Ponikowski P, Voors AA, Anker SD, Bueno H, Cleland JG, Coats AJ, et al. 2016 ESC 

Guidelines for the diagnosis and treatment of acute and chronic heart failure: The Task Force 

for the diagnosis and treatment of acute and chronic heart failure of the European Society of 

Cardiology (ESC). Developed with the special contribution of the Heart Failure Association 

(HFA) of the ESC. Eur J Heart Fail. 2016;18(8):891-975. 

126. Zylla MM, Brachmann J, Lewalter T, Hoffmann E, Kuck KH, Andresen D, et al. Sex-

related outcome of atrial fibrillation ablation: Insights from the German Ablation Registry. 

Heart Rhythm. 2016;13(9):1837-44. 

127. Berti D, Hendriks JM, Brandes A, Deaton C, Crijns HJ, Camm AJ, et al. A proposal for 

interdisciplinary, nurse-coordinated atrial fibrillation expert programmes as a way to structure 

daily practice. European heart journal. 2013;34(35):2725-30. 

128. Hendriks JM, de Wit R, Crijns HJ, Vrijhoef HJ, Prins MH, Pisters R, et al. Nurse-led 

care vs. usual care for patients with atrial fibrillation: results of a randomized trial of 

integrated chronic care vs. routine clinical care in ambulatory patients with atrial fibrillation. 

European heart journal. 2012;33(21):2692-9. 

129. Stiggelbout AM, Van der Weijden T, De Wit MP, Frosch D, Legare F, Montori VM, et 

al. Shared decision making: really putting patients at the centre of healthcare. BMJ. 

2012;344:e256. 

130. Elwyn G, Frosch D, Thomson R, Joseph-Williams N, Lloyd A, Kinnersley P, et al. 

Shared decision making: a model for clinical practice. J Gen Intern Med. 2012;27(10):1361-

7. 

 


