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received. Furthermore, thanks to Lars Thrysøe and Britt Borregaard for your great support.  

Moreover a special thanks to the nurses from our outpatient clinic Lisbeth S. Nielsen, Betina Jørgensen, Jane 

H. Petersen, Mie Kristoffersen and Karen Dilling. You have been incredibly helpful in the process of 

including patients the studies. You have given me feedback and this is very important when doing research. 

Without your link to patients, I could not have accomplished the study. Also thanks to the secretaries from the 

outpatient clinic Anne Birch and Hasret Köycü who helped me in the process. You have given me some of 

your time and this has been essential for the study and I am very grateful for your help. 

Thanks to all of the project nurses Helle Tveskov, Helle Cappelen, Ida Rosenlund, Therese Gents, Maybritt 

Rønn, Astrid Trangbæk for your help and great knowledge in research. 
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INTRODUCTION 

 

Treatment to prevent sudden cardiac death has evolved within the last decades and an increasing number 

of patients now live with an implantable cardioverter defibrillator (ICD).  

The aims of this thesis are two-fold: 

- to examine whether ICD indication and sex, respectively, are associated with risk of anxiety and 

depression (Study I) 

- to explore patients’ adaptation to living with the ICD, specifically with respect to the prevalence 

of body image concerns in the population (Study II-IV). 

 

BACKGROUND 

 

ICD treatment 

Treatment with an ICD is the gold standard treatment in the primary and secondary prevention of sudden 

cardiac death (1-6). In the guidelines (1, 2), an ICD as primary prophylactic indication (PPI) is indicated 

in patients with cardiomyopathy, a left ventricular ejection fraction (LVEF) ≤ 35% and New York Heart 

Association (NYHA) class II or III, and in patients with a genetic disorder (e.g. short or long QT 

syndrome, Brugada syndrome, hypertrophic cardiomyopathy and arrhythmogenic right ventricular 

dysplasia), who are at increased risk of a ventricular tachyarrhythmia, but have not yet experienced one. 

An ICD is indicated as a secondary prophylactic indication (SPI) in patients who have experienced a 

severe ventricular tachyarrhythmia (1, 2). Due to improvements in the treatment of cardiovascular disease, 

more patients survive and live a longer life with their heart disease. In 2016, the ICD mean implant rate 

in the European region was 102 per million inhabitants (7) and in 2018 197 per million inhabitants in 

Denmark (8). The latest data from the Danish Pacemaker and ICD Register from 2019 show that in 

Denmark 11,600 patients live with an ICD.  

The ICD is an implantable device with advanced technology and is composed of a generator and sensing 

leads (Figure 1). Traditionally, the ICD generator is implanted in the left pectoral region in a subcutaneous 

pocket with one or more leads inserted through the venous system into the heart. The ICD monitors the 

heart rhythm, and in case of a ventricular tachyarrhythmia, the ICD will seek to terminate the arrhythmia 



11 
 

with either anti-tachycardia-pacing (ATP) or a shock between 30-40 joules (~ 800 volts), if ATP is not 

successful (9).  

The traditional ICD treatment with transvenous leads is delivered by different types of devices such as 

the single-chamber ICD with a lead in the right ventricle (often abbreviated as VVI-ICD); the dual-

chamber ICD (DDD-ICD) with a lead in the right atrium and a lead in the right ventricle; and the cardiac 

resynchronization therapy defibrillator (CRT-D), which is implanted as the dual-chamber ICD including 

a third lead which is placed in the venous system on the outside of the left ventricle.  

A newer concept, and only seldom used is the total subcutaneous ICD (S-ICD) which has the lead tunneled 

under the skin outside the vascular system. Except the S-ICD, all ICDs can deliver cardiac pacing in 

patients having symptomatic bradycardia and ATP in patients who suffer from a ventricular 

tachyarrhythmia (4).  

The most frequently used device in ICD treatment is the VVI-ICD (4). The CRT-D is used in patients 

with severe heart failure, NYHA class II-IV and a LVEF ≤ 35% and a left bundle branch block (LBBB) 

with a QRS duration ≥ 130 milliseconds. The prolonged QRS causes a dys-synchrony in the contraction 

of the left ventricle, reducing cardiac output. The CRT-D help the ventricles to contract synchronously 

via a pacemaker function and thus help the heart to pump more effectively.  

Figure 1: Illustrations of ICD treatment  

 

 

                          

Picture of a pacemaker and an ICD: 

The picture shows a pacemaker (top 

right) and an ICD (bottom left).  

The ICD weighs approximately 75 

grams and is the size of a matchbox.  

The pen illustrates the difference in the 

sizes of the pacemaker and the ICD. 

 



12 
 

Reproduced from Blausen.com staff (2014)(10). 

  

Reproduced with permission from the patients 

 
 

 

 

 

Transvenous ICDs:  

1. The VVI-ICD is implanted with 

one lead in the right ventricle. 

2. The DDD-ICD is implanted with 

two leads – one in the right atrium 

and one in the right ventricle. 

3. The CRT-D is a biventricular 

pacemaker system in combination 

with an ICD. The system are 

implanted with three leads – one in 

the right atrium, one in the right 

ventricle and one additional lead 

placed in the venous system of the 

heart (for pacing the left ventricle).  

The subcutaneous ICD (not shown): 

4. The S-ICD is implanted below the 

left armpit and the leads are 

tunneled across the ribcage under 

the skin and placed on the 

vasculature of the heart 

Picture of two patients with an ICD: 

The two pictures illustrates the scar 

and the contour of the ICD under the 

skin in a male and female patient.  
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Following the ICD implantation, specific driving restrictions are imposed. In Europe, a common driving 

license is established for private driving (group 1) and professional driving (e.g. bus, coach or lorry) 

(group 2). However, regulations to driving license after ICD implantation vary across countries (11). In 

Denmark, PPI patients are restricted from driving a private motor vehicle for one week after ICD 

implantation provided that home-monitoring is established. The underlining arrhythmic disease can also 

have an impact in patients ability to obtain a driving license (12). 

In Denmark, the vast majority of patients are monitored with remote follow-up through a telemedicine, 

home-monitoring system. The technology enables transfer of data from the patient’s device to the 

outpatient clinic on a regular basis and in case of technical issues or heart rhythm abnormalities (13).    

Aspects of living with an icd  

In general, the majority of patients experience no impairment to their health-related quality of life (QOL) 

and adapt well to living with the ICD (14, 15). Optimistic coping strategies have shown to affect patients’ 

levels of distress positively (16). However, ICD treatment has been associated with device-related issues 

e.g. complications necessitating re-operations (8), and issues relating to living with the ICD (17) which 

may influence patients’ well-being, perceived health and QOL.  

The PPI group includes patients living with different etiologies, severity and prognosis of their underlying 

heart disease (2, 18). As patients have not experienced severe cardiac arrhythmias, they are living with 

the uncertainty of the possibility of having a life-threatening arrhythmia (19, 20). In the SPI group, 

ventricular arrhythmias or even resuscitation after cardiac arrest have for some patients been associated 

with dysfunction of the short-term memory, frustrations over limitations due to both physical and 

cognitive functions, tiredness, changes in relationships due to a lack of understanding of the “invisible” 

condition, the confrontation of having being dead and the uncertainty of a possible recurrence of the 

arrhythmia (20, 21). For both groups, concerns have been reported in terms of lack of independence in 

the driving restriction period, impact on intimate relationships, reduction of physical activity, worries 

about work and family life, fear of malfunctioning of the ICD, concerns of when to deactivate the ICD 

and a fear of dying (11, 19, 21-24).  

Research has included different health-related measurements, in terms of predicting the impact of ICD 

treatment on patients’ lives. Knowledge of patients’ experiences is important in research and can be 

measured by “Patient-Reported Outcomes”: 

”a PRO is any report of the status of a patient’s health condition that 

comes directly from the patient, without interpretation of the patient’s 

response by a clinician or anyone else”(US FDA, 2009) (25). 
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Validated PROs cover both generic and disease-specific instruments and data can be obtained by interview 

or self-report and used to detect changes from previous assessment time points of e.g. anxiety and 

depression (26-28).  

In the ICD population, studies indicate that approximately one out of five patients experiences 

psychological distress and ICD-related concerns, including clinically relevant levels of anxiety and 

depression (17, 29-31). For a subgroup of ICD patients, concerns and psychological distress prior to ICD 

implantation has been associated with risk of developing posttraumatic stress disorder (32). ICD concerns 

affecting daily life have been found to be present in some patients, irrespectively of whether the patient 

has experienced a shock from the ICD, though multiple shocks have been associated with more symptoms 

of anxiety (15, 33). Research has suggested that women may be more vulnerable for developing anxiety 

and depression and experiencing poorer QOL than men, although available studies on the association of 

sex on PROs show mixed results (14, 19, 34-43). Identifying patients having these symptoms is pivotal, 

as studies have shown that symptoms of anxiety and depression increase the risk of a ventricular 

tachyarrhythmia and mortality independent of state-of-the art ICD treatment and traditional risk factors 

(44-46). Whether the indication for ICD implantation, PPI versus SPI, have a differential influence on 

women versus men, has been a controversial and much disputed subject within the field of cardiology. 

Studies of the association between indication, anxiety, and depression have shown mixed results, and 

there is a knowledge gap on whether sex differences in PROs exist in the two indication groups (14, 47, 

48).  

Link between icd implantation and an altered body image  

The traditional ICD implantation leaves a scar of approximately 5 cm and a visible contour of the ICD 

under the skin (49). Social norms and the mass-media exposure of body image ideals are known to affect 

both men and women (50, 51). Thus, the body image could be perceived as an exposed part of a persons’ 

“make-up” (52). To this point, some studies have shown that the bodily changes after ICD implantation 

may affect patients’ body image (53, 54).  

To define the concept “body image”, Price’s “Body image care model” is used. (52). According to Price, 

a persons’ “body image” consists of three components: “body reality”, “body presentation” and “body 

ideal. These three components should balance in order to maintain a normal “body image”, like three 

parts in a triangle. “Body reality” constitutes the objective description of how the body looks like, it 

changes during life, is culturally determined and can give rise to judgement from other people, if it 

deviates from the prescribed norms (52). “Body presentation” encompasses both how a person wants to 

appear (e.g. style/clothing) and that the body functions properly and are controlled as a result of the 
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person’s own will (52). “Body ideal” comprises how a person prefers the body to look like and how 

“others should look”, which is influenced by norms of size, proportion and contours. It also comprises 

the person’s “norm for body space and boundaries” and comprises the ideal of that the body function 

reliably also called the “body ideal of health” (52).  

To maintain equilibrium in the triangle and thus a “positive body image”, the person will continuously try 

to adjust if a component is changed. The perception of “body image” and self-esteem are closely linked 

together and are affected by social norms (55, 56). Throughout life, the individual will constantly compare 

his/her “body reality and body presentation” with the “body ideal” determined by the current norms (50-

52). When the “body image” is judged as being acceptable (both from the person itself and other people) 

self-esteem is positively affected, however, if this is not the case, self-esteem is negatively affected (52).  

Disease can suddenly change a person’s “body reality” and likewise affect “facility in body presentation” 

entailing that the person has to deal with an “altered body image” (56). Factors such as shock, denial, or 

acceptance of the altered body influence the person’s ability to adapt to an altered body image and thus 

retain a positive self-esteem. Support and coping strategies given from healthcare professionals can help 

to create a new body ideal (55, 56). 

In the ICD population, the prevalence of body image concerns (BICs) have not been investigated 

systematically (35, 41, 42, 49, 54, 57, 58). The subcutaneous pre-pectoral ICD placement, which is the 

most commonly used implant site, has been associated with ipsilateral shoulder functional impairment 

regardless of device volume and type, however, studies have shown partial recovery after 3 months and 

full recovery after one year (59, 60).  

Aesthetic ICD operation techniques, aiming to hide the scar and contour from the ICD have been 

examined (61-68). An increased satisfaction due to body image after ICD implantation has been 

demonstrated in women who underwent a sub-mammary placement (61-63). Other studies have suggested 

sub-axillary implantation as a feasible technique (64-66). A study in children demonstrated increased 

QOL in those who underwent an axillary implant as compared to the traditional approach (67). One study 

found the sub-pectoral approach technically feasible and non-inferior to the conventional approach, and 

recommended this to patients having thin and vulnerable skin or cosmetic concerns (68). However, when 

comparing the traditional implant site with other aesthetic placements, no large controlled studies 

including PROs exists, leaving results difficult to interpret.  

Studies in other patient populations suggest a negative correlation between visible scarring and QOL (55, 

69, 70). Mild disfigurements have been associated with increased anxiety levels (71) and to have a 

psychosocial impact (72). Psychological distress, such as “anxiety and shame” may be triggered due to a 
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distorted body image (55). However as outlined, research on the impact of bodily changes in patients after 

ICD implantation shows mixed results. Accordingly, a knowledge gap exists on the prevalence of BICs 

and of the existence of possible PROs to measure BICs in the ICD population. 
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AIMS  

 

The overall aim of this thesis was to examine PROs in patients treated with an ICD. 

The specific aims of the separate studies were to: 

STUDY I 

Paper I:  Determine (i) the prevalence of anxiety and depression and (ii) the association between 

ICD indication (primary- versus secondary prophylactic) and sex in relation to anxiety 

and depression, up to 24 months of follow-up. Data from the national DEFIB-WOMEN 

study.  

STUDY II 

Paper II: Examine the prevalence of BICs, possible questionnaires to measure BICs, and the potential 

impact on patients’ lives.   

Paper III: Develop a questionnaire that assesses self-reported ICD-related BICs. 

Paper IV: Perform a psychometric evaluation of the ICD-BICQ and determine a cut-off to evaluate 

the prevalence of BICs in the ICD population. 
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STUDY I  

 

PAPER I 

“Anxiety and depression symptoms in Danish patients with an implantable cardioverter defibrillator: 

Prevalence and association with indication and sex up to two years of follow-up (Data from the national 

DEFIB-WOMEN study)”(73).  

 

METHODS 

Study design 

The “Utilization of implantable cardioverter DEFIBrillator therapy in the treatment of heart disease: 

Clinical and psychological outcomes in WOMEN” (DEFIB-WOMEN study)” was a national prospective 

longitudinal multi-centre cohort study (74). Participating centres were Aalborg University Hospital, 

Aarhus University Hospital, Copenhagen University Hospital (Gentofte), Copenhagen University 

Hospital (Rigshospitalet) and Odense University Hospital.    

Participants  

During the period June 2010 to April 2013, the participating centres invited patients implanted with a 

first-time ICD or CRT-D to participate in the study. Patients were recruited consecutively before 

discharge. A total of 1,598 patients of 2,914 eligible participated in the study. Patients were asked to 

complete a total of 5 paper-based surveys (at baseline, 3, 6, 12 and after 24 months). During the study, 

patients received a reminder inclusive a new questionnaire after seven days in case of no response.     

Eligible were patients who provided written consent, ≥ 18 years, implanted with a first-time ICD or CRT-

D and understood and spoke Danish. Excluded were patients on the waiting list for heart transplantation, 

with a left ventricular assist device or having severe psychiatric illness.   

Variables 

Data were obtained from several sources and covered purpose-designed items, patients’ electronic health 

record and the Danish Pacemaker and ICD Register (75). Demographic variables included age, sex, civil-

, education- and working status and psychological treatment. Clinical variables included indication, ICD 

type, percutaneous coronary intervention (PCI) and coronary artery bypass grafting (CABG) prior to ICD 

implantation, NYHA class, cardiac diagnosis at implant, medication and shocks from the ICD. Due to 

hospital procedures, registration of shocks was not available in “real time”. For that reason, it was not 
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possible to obtain 100% agreement between the time points where patients completed the survey and the 

time of shock. 

The 14-item “Hospital Anxiety and Depression Scale (HADS)” was used to measure symptoms of anxiety 

and depression. The instrument is divided into two subscales, each with 7 items, measuring symptoms of 

anxiety (HADS-A) and symptoms of depression (HADS-D) on a 4-point Likert scale from 0 to 3. Both 

sub-scales have a score range from 0 to 21, with a higher score indicating a higher symptom level. On 

either subscale, a cut-off  ≥ 8 points reflects the presence of symptoms of anxiety and/or depression (76).  

ETHICS  

The “Danish Data Protection Agency” (file number (16/30926) provided legal approval for the study. 

Permission was acquired from the “Danish Clinical Quality Program - National Clinical Registries” to 

obtain data from the Danish Pacemaker and ICD Register. Approval from the Ethics Committee was not 

required in this study according to Danish law (§ 14, 1). The study conforms with the principles of the 

Declaration of Helsinki (77). 

STATISTICS 

For continuous variables the Student’s t-test was used to compare two independent samples. Normally 

distributed variables were presented as mean and standard deviation (SD). The Wilcoxon Rank Sum test 

was used in case of non-normal distribution and presented by the median and interquartile range (IQR, 

the 25th-75th percentile). The Chi-square test (Fisher’s exact when appropriate) was used when comparing 

categorical variables and presented as counts and proportions (n %). Quantile-quantile plots were used to 

ascertain normal distribution. A listwise deletion was used in case of variables containing missing values.  

As data was longitudinal, we used linear mixed modelling to investigate the development over time in 

patients’ anxiety and depression scores. In order for patients to be included, they had to have at least two 

scores out of five possible and one of the scores should be the baseline score. As residuals were not 

normally distributed, bootstrapping with a 1,000 was applied to all models. Variables used to control for 

potential confounding effects in the analyses were selected a priori based on the literature (further details 

is available in Paper I) (73). For all covariates in the adjusted analysis, means are shown for the individuals 

in the reference category. A p-value < 0.05 was considered significant.  All analyses were conducted with 

Stata Statistical Software: version 15 (TX Stata Corp LLC, US) (78). 
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KEY RESULTS 

The key findings are presented here. More exhaustive tables are provided in the paper (73).  

In total, 1,496 patients ended up participating in the study (Figure 2). Non-responders versus responders 

showed no systematic differences on demographic and clinical baseline variables. A total of 848 (57%) 

patients had a PPI and 648 (43%) an SPI. The median age was 65 years (IQR 57-71) and a total of 18% 

were women.  

Patient characteristics were in good agreement with their respective indication for ICD implantation 

(differences are shown in Paper I, Table 1) (73). No significant differences were found between the PPI 

and SPI groups in terms of CABG prior to ICD implantation, educational level and treatment with 

psychotropic medication and beta-blockers. 

 

Figure 2: Flowchart of inclusion in the indication study 
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Indication and symptoms of anxiety and depression  

Patients with an SPI reported significantly higher anxiety mean scores (range 3.1 to 4.2) as compared to 

the PPI group (scores range 2.9 to 3.6) at all time points except at 6 and 24 months (Table 1).  

Patients with an SPI reported significantly higher depression mean scores (2.4 to 2.6) as compared to the 

PPI group (range 2.0 to 2.3) at all time points except at 24 months.  

Results showed a significant interaction between indication group and time for anxiety and likewise for 

depression.  

Over time, differences between the PPI and SPI group diminished.  

 

Table 1: Indication and symptoms of anxiety and depression 

“ * Means are presented for individuals in the reference category for all covariates. Results were adjusted  for indication, age, sex, working status, 

higher education (patients with a short or long-term  further education), ICD type, cardiac diagnosis at implant, percutaneous coronary intervention 

(PCI) prior to ICD implantation, coronary artery bypass grafting (CABG) prior to ICD implantation, New York Heart Association classification (NYHA 

class), shocks, beta-blockers, amiodarone, ACE-inhibitors and psychotropic medication” (73). 

Higher education is defined as participants with a short further education (≤ 4 years) or a long-term further education (≥ 4 years). 

  

 PRIMARY 
PROPHYLACTIC 

INDICATION GROUP* 
(N = 848) 

Mean [95% CI] 

SECONDARY 
PROPHYLACTIC 

INDICATION GROUP* 
(N = 648) 

Mean [95% CI] 

MEAN DIFFERENCE 
PRIMARY VERSUS 

SECONDARY* 
Mean [95% CI] 

P-VALUE 

ANXIETY     

Baseline 3.6 [3.3 – 3.9] 4.2 [3.8 – 4.6] -0.6 [-0.9 – -0.3] < 0.001 
3 months 3.1 [2.7 – 3.4] 3.4 [3.0 – 3.7] -0.3 [-0.5 – -0.1] 0.003 
6 months 3.1 [2.8 – 3.5] 3.3 [2.9 – 3.6] -0.2 [-0.4 –  0.1] 0.134 
12 months 3.0 [2.7 – 3.4] 3.3 [3.0 – 3.7] -0.3 [-0.5 – -0.1] 0.007 
24 months 2.9 [2.7 – 3.3] 3.1 [2.7 – 3.4] -0.2 [-0.4 –  0.1] 0.148 

 

DEPRESSION 

 

Baseline 2.0 [1.7 – 2.3] 2.6 [2.3 – 3.0] -0.6 [-0.8 – -0.4] < 0.001 
3 months 2.0 [1.7 – 2.3] 2.4 [2.0 – 2.7] -0.4 [-0.6 – -0.2] < 0.001 
6 months 2.1 [1.8 – 2.5] 2.4 [2.1 – 2.7] -0.3 [-0.5 – -0.0] 0.019 
12 months 2.2 [1.9 – 2.6] 2.5 [2.2 – 2.9] -0.3 [-0.5 – -0.1] 0.005 
24 months 2.3 [1.9 – 2.6] 2.4 [2.1 – 2.8] -0.2 [-0.4 –  0.1] 0.186 
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Sex and symptoms of anxiety and depression  

Results on potential sex differences demonstrated that women in general reported significantly higher 

mean scores of anxiety as compared to men. Over time, symptoms diminished only in both men and 

women (Table 2). 

However, the same trend was not seen for depression, as women only had significantly higher mean scores 

at baseline as compared to men. Over time, symptoms diminished only in women.  

Results showed a significant interaction between sex and time for anxiety and likewise for depression.   

 

Table 2: Sex and symptoms of anxiety and depression   

“ * Means are presented for individuals in the reference category for all covariates. Results were adjusted  for indication, age, sex, working status, 

higher education (patients with a short or long-term  further education), ICD type, cardiac diagnosis at implant, percutaneous coronary intervention 

(PCI) prior to ICD implantation, coronary artery bypass grafting (CABG) prior to ICD implantation, New York Heart Association classification (NYHA 

class), shocks, beta-blockers, amiodarone, ACE-inhibitors and psychotropic medication” (73). 

 

  

 WOMEN* 
Mean [95% CI] 

MEN* 
Mean [95% CI] 

MEAN DIFFERENCE 
WOMEN VERSUS 

MEN* 
[95% CI] 

P-VALUE 

ANXIETY     

Baseline 5.5 [5.0 – 5.9] 4.0 [3.6 – 4.3] 1.5 [1.1 – 1.9] < 0.001 
3 months 4.6 [4.2 – 5.0] 3.4 [3.0 – 3.7] 1.2 [0.9 – 1.5] < 0.001 
6 months 4.4 [4.0 – 4.8] 3.4 [3.1 – 3.7] 1.0 [0.7 – 1.3] < 0.001 
12 months 4.4 [4.0 – 4.8] 3.4 [3.0 – 3.7] 1.0 [0.7 – 1.3] < 0.001 
24 months 4.3 [3.9 – 4.7] 3.2 [2.9 – 3.5] 1.1 [0.8 – 1.4] < 0.001 

 

DEPRESSION 

 

Baseline 3.2 [2.8 – 3.6] 2.4 [2.0 – 2.7]  0.9 [ 0.6 – 1.2] < 0.001 
3 months 2.6 [2.3 – 3.0] 2.4 [2.0 – 2.7]  0.3 [-0.0 – 0.5]    0.065 
6 months 2.6 [2.2 – 3.0] 2.5 [2.1 – 2.8]  0.2 [-0.1 – 0.4]    0.318 
12 months 2.7 [2.3 – 3.1] 2.6 [2.3 – 2.9]  0.1 [-0.2 – 0.4]    0.473 
24 months 2.5 [2.1 – 2.9] 2.6 [2.3 – 2.9] -0.1 [-0.4 – 1.3]    0.399 
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 ANXIETY  DEPRESSION  

 PRIMARY 

INDICATION* 

Mean [95% CI] 

SECONDARY 

INDICATION* 

Mean [95% CI] 

P-VALUE PRIMARY 

INDICATION* 

Mean [95% CI] 

SECONDARY 

INDICATION* 

Mean [95% CI] 

P-

VALUE 

MEN       

Baseline  3.6 [3.2 – 3.9] 4.1 [3.7 – 4.5] < 0.001 2.0 [1.7 – 2.3] 2.4 [2.1 – 2.8] 0.001 
3 months 3.1 [2.8 – 3.4] 3.3 [3.0 – 3.7]    0.100 2.1 [1.8 – 2.5] 2.3 [1.9 – 2.6] 0.227 
6 months 3.2 [2.9 – 3.6] 3.2 [2.9 – 3.6]    0.746 2.3 [2.0 – 2.7] 2.2 [1.9 – 2.6] 0.454 
12 months 3.1 [2.8 – 3.5] 3.3 [2.9 – 3.7]    0.145 2.4 [2.1 – 2.7] 2.5 [2.1 – 2.8] 0.520 
24 months 3.0 [2.6 – 3.3] 3.0 [2.7 – 3.4]    0.614 2.4 [2.1 – 2.7] 2.4 [2.1 – 2.8] 0.769 

          

WOMEN        

Baseline  4.9 [4.4 – 5.5] 5.8 [5.2 – 6.4]    0.023 2.5 [2.0 – 2.9] 3.8 [3.3 – 4.4] < 0.001 
3 months 4.0 [3.5 – 4.4] 4.9 [4.4 – 5.5]    0.001 1.8 [1.4 – 2.2] 3.2 [2.8 – 3.7] < 0.001 
6 months 3.7 [3.2 – 4.3] 4.8 [4.3 – 5.4] < 0.001 1.7 [1.3 – 2.1] 3.4 [2.9 – 3.9] < 0.001 
12 months 3.8 [3.3 – 4.2] 4.7 [4.2 – 5.2]    0.001 1.9 [1.5 – 2.3] 3.3 [2.8 – 3.8] < 0.001 
24 months 3.9 [3.4 – 4.3] 4.5 [4.0 – 5.0]    0.029 2.0 [1.5 – 2.4] 2.7 [2.2 – 3.2]    0.004 

 

Indication and symptoms of anxiety and depression, stratified by sex  

Men with an SPI had only significantly higher baseline scores on anxiety and depression as compared to 

men with a PPI, and no significant differences were found between men in the two indication groups at 

other time points (Table 3).  

At all time points, women with an SPI reported significantly higher anxiety and depression scores as 

compared to women with a PPI. In general, symptoms were diminishing over time in all groups.  

 

Table 3: Indication and symptoms of anxiety and depression, stratified by sex 

 

 

 

 

 

 

 

 

 

 

 

 

 

“ * Means are presented for individuals in the reference category for all covariates. Results were adjusted  for indication, age, sex, working status, 

higher education (patients with a short or long-term  further education), ICD type, cardiac diagnosis at implant, percutaneous coronary intervention 

(PCI) prior to ICD implantation, coronary artery bypass grafting (CABG) prior to ICD implantation, New York Heart Association classification (NYHA 

class), shocks, beta-blockers, amiodarone, ACE-inhibitors and psychotropic medication” (73). 
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Sex and symptoms of anxiety and depression, stratified by indication  

Results showed that women in both indication groups reported higher anxiety scores at all time points as 

compared to men (Table 4).  

Women with a PPI, reported worse depression scores at baseline as compared to men with a PPI, however, 

at 3 months no significant differences were found, although men with a PPI reported higher scores at 6, 

12 and 24 months as compared to women with a PPI.  

Except at 24 months’ follow-up, women with an SPI reported higher depression scores as compared to 

men with an SPI.  

In general, symptoms were diminishing over time in all groups. 

 

Table 4: Sex and symptoms of anxiety and depression, stratified by indication 

 

 

“ * Means are presented for individuals in the reference category for all covariates. Results were adjusted  for indication, age, sex, working status, 

higher education (patients with a short or long-term  further education), ICD type, cardiac diagnosis at implant, percutaneous coronary intervention 

(PCI) prior to ICD implantation, coronary artery bypass grafting (CABG) prior to ICD implantation, New York Heart Association classification (NYHA 

class), shocks, beta-blockers, amiodarone, ACE-inhibitors and psychotropic medication” (73). 

 

 

  

 ANXIETY  DEPRESSION  

 MEN* 

Mean [95% CI] 

WOMEN* 

Mean [95% CI] 

P-

VALUE 

MEN* 

Mean [95% CI] 

WOMEN* 

Mean [95% CI] 

P-

VALUE 

PRIMARY 
INDICATION 

      

Baseline  3.6 [3.2 – 3.9] 4.9 [4.4 – 5.5] < 0.001 2.0 [1.7 – 2.3] 2.5 [2.0 – 2.9]    0.027 
3 months 3.1 [2.8 – 3.4] 4.0 [3.5 – 4.4] < 0.001 2.1 [1.8 – 2.5] 1.8 [1.4 – 2.2]    0.111 
6 months 3.2 [2.9 – 3.6] 3.7 [3.2 – 4.3]    0.017 2.3 [2.0 – 2.7] 1.7 [1.3 – 2.1] < 0.001 
12 months 3.1 [2.8 – 3.5] 3.8 [3.3 – 4.2]    0.001 2.4 [2.1 – 2.7] 1.9 [1.5 – 2.3]    0.008 
24 months 3.0 [2.6 – 3.3] 3.9 [3.4 – 4.3] < 0.001 2.4 [2.1 – 2.7] 2.0 [1.5 – 2.4]    0.019 

          

SECONDARY 
INDICATION 

       

Baseline  4.1 [3.7 – 4.5] 5.8 [5.2 – 6.4] < 0.001 2.4 [2.1 – 2.8] 3.8 [3.3 – 4.4] < 0.001 
3 months 3.3 [3.0 – 3.7] 4.9 [4.4 – 5.5] < 0.001 2.3 [1.9 – 2.6] 3.2 [2.8 – 3.7] < 0.001 
6 months 3.2 [2.9 – 3.6] 4.8 [4.3 – 5.4] < 0.001 2.2 [1.9 – 2.6] 3.4 [2.9 – 3.9] < 0.001 
12 months 3.3 [2.9 – 3.7] 4.7 [4.2 – 5.2] < 0.001 2.5 [2.1 – 2.8] 3.3 [2.8 – 3.8] < 0.001 
24 months 3.0 [2.7 – 3.4] 4.5 [4.0 – 5.0] < 0.001 2.4 [2.1 – 2.8] 2.7 [2.2 – 3.2]    0.204 
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Prevalence of anxiety and depression 

The prevalence of patients having an anxiety score ≥ 8 points were highest in patients with an SPI during 

follow-up (range 13 to 20%) when compared with patients with a PPI (range 10 to 15%), although 

symptom levels decreased during follow-up.  

In both groups, depression scores ≥ 8 points were at the same level (range 9-11%) during follow-up.  

Shocks during follow-up 

During 24 months’ follow-up, a total of 234 shocks was registered in 121 patients. More patients with an 

SPI experienced shocks as compared to the PPI group (2.9% versus 1.0%). In the SPI group no differences 

was found due to shocks in women as compared to men (2.9% versus 2.9%). In the PPI group the same 

trend was seen (0.8% in women versus 1.1% in men).  
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DISCUSSION PAPER I (METHODOLOGICAL) 

Main findings 

Data from the DEFIB-WOMEN study showed that patients with an SPI reported significantly higher 

anxiety mean scores as compared to the PPI group except at 6 and 24 months of follow-up. Patients with 

an SPI reported significantly higher depression mean scores as compared to the PPI group except at 24 

months of follow-up.Women reported the highest levels of anxiety as compared to men, however, 

depression levels were only higher at baseline. Regarding indication and sex, women with an SPI reported 

most symptoms of anxiety and depression, as compared to women with a PPI and men with either 

indication. The highest prevalence of anxiety (cut-off ≥ 8) was found in patients with an SPI (range 13 to 

20%) as compared to patients with a PPI (range 10 to 15%), although symptom levels decreased during 

follow-up. The prevalence of depression (cut-off ≥ 8) was the same in both groups (range 9-11%) and 

stable during follow-up.  

Methodological considerations 

The multicenter, longitudinal prospective DEFIB-WOMEN cohort study was a study, designed a priori, 

to investigate sex differences in patients with an ICD, with 24 months of follow-up.  

Data was obtained from patients’ medical records, the Danish Pacemaker and ICD Register and via self-

report questionnaire surveys. The quality of data in registries depends of how correct and sufficient data 

are entered. However, a study of lead performance with data from the Danish Pacemaker and ICD Register 

demonstrated excellent validity of data (75). Due to practical and pragmatic reasons, double data entry of 

survey data was not performed. Thus, in order to enhance reliability (79), a statistician inspected all data 

for outliers (80). 

The HADS instrument (76) was used to examine the evolution in anxiety and depression symptoms over 

time. When interpreting results, one must bear in mind that the HADS is not a clinical diagnostic 

interview. Nevertheless, also sub-threshold clinical levels and not only a diagnosis of anxiety and 

depression have been shown to increase risk of adverse outcomes in patients with heart disease (81-83). 

Results can be used to elaborate patients’ symptom levels of anxiety and depression including sub-clinical 

psychopathological levels, although a recent meta-analysis did not confirm the clear distinction of the two 

subscales in the included studies and recommend it as a measure of general distress (84). However, the 

advantage of the HADS is that is not confounded by disease severity, as measures like the Beck 

Depression Inventory (85), and several studies have confirmed the HADS to have a good internal 

consistency (86).  
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When relying on subjective data there is a risk of bias. Patients could have problems recalling events or 

experiences or provide answers considered socially acceptable. However, when examining statements 

coming directly from the patient’s perspective via PROs, no other better alternative means of 

measurements exist (28, 79, 87).  

To examine the evolution in anxiety and depression during follow-up, linear mixed modelling was used 

to take into account the repeated answers from the same patients. As a baseline score and at least one 

more score was mandatory, this led to the exclusion of 80 patients. As discovered that the residuals were 

not normally distributed, we applied bootstrapping with 1,000 repetitions to estimate confidence intervals 

and p-values in all analyses. Interactions between indication and follow-up time as well as sex and follow-

up time were significant and were thus included in the models. To control for potential confounding 

factors, shocks including other relevant variables selected from the literature were included in all analyses 

(87).  

A total of 234 shocks were registered during follow-up. It was however, not possible to make additional 

analyses of shocks linked to the time where patients completed the questionnaires, since the shocks were 

not registered in real time. In general, ICD programming has evolved over time, however the 

programming has been quite homogenous in Denmark during follow-up in this study, and furthermore 

equivalent to the current guidelines (88).    

A potential selection bias could be present, as no data were available on the 1,316 patients who declined 

to participate in the DEFIB-WOMEN study. However, as no systematic differences were found on 

baseline characteristics between non-responders and responders, it seems reasonable to generalize results 

to the entire population. 
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STUDY II: 

 

PAPER II 

 “Body image concerns in patients with an implantable cardioverter defibrillator: A scoping 

review”(89). 

METHODS 

Study design 

To synthesize research of body image concerns (BICs) in the ICD population, we performed a scoping 

review (90, 91). 

“In general, scoping reviews are commonly used for ‘reconnaissance’ – to clarify working 

definitions and conceptual boundaries of a topic or field. Scoping reviews are therefore of 

particular use when a body of literature has not yet been comprehensively reviewed or 

exhibits a large, complex, or heterogeneous nature not amenable to a more precise 

systematic review” (90). 

Search strategy 

An exploratory search was performed between January 1980, (where the ICD was introduced), to August 

2016 and repeated in May 2017. As recommended by a librarian specialized in literature searches, the 

following four databases were used “Medline, Embase, PsycInfo, and CINAHL”. To identify research 

reporting on body image, a search strategy was planned with the use of MeSH terms and various 

combinations including adjacency operands of the following search terms: “Implantable cardioverter 

defibrillator”, “Internal defibrillator”, “Defibrillators, Implantable”, "Self-Concept", “Self-Perception”, 

"Self-Esteem”, “Physical Appearance”, “Personal Appearance", “Body Awareness” and "Body Image” 

and the inclusion of a qualitative filter (89). In addition, we examined free text, grey literature, and used 

references from the included studies to complete the search.  

Study selection 

Included were studies reporting on BICs in the results, of patients ≥ 18 years implanted with a 

transvenous- or subcutaneous ICD or a CRT-D. Both quantitative and qualitative studies published in 

peer-reviewed English-language journals were included. Studies of ICD shock treatment of atrial 

fibrillation, other implantation techniques (e.g. abdominal or sub-mammary), opinion letters, PhD theses, 

conference abstracts, protocols or non-systematic reviews were excluded.   
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40 studies 
included

16 qualitative

US samples (46.7%)

European samples (46.7%)

Japanese samples (6.7%)

24 quantitative

US samples (50%)

European samples (41.7%)

Japanese samples (4.2%)

USA/Australia samples (4.2%)

Review process 

The first search was performed in August 2016 and an additional search was performed in order to include 

novel studies in May 2017. To conduct the scoping review, the “Covidence tool” for Windows 2017, 

helped streamlining the process (92).  

The first search included 3,844 references: Embase (n = 1,227), Medline (n = 2,177), PsycInfo (n = 132) 

and CINAHL (n = 308) of which 3,302 were included after deletion of duplicates (n= 542). The updated 

search added 217 references: Embase (n = 97), Medline (n = 88), PsycInfo (n = 8) and CINAHL (n = 24) 

of which 110 were included (n = 107 were duplicates) plus 1 study found by screening references from 

the included studies. In total, 3,413 studies were screened by “title/abstract” (n = 3,269 excluded) and 144 

by reading “full-text”. Two team members individually reviewed the included studies (SJS and VSF) and 

two supervisors (SSP or RNK) helped if consensus could not be reached in the screening process. In total 

104 studies were excluded by full-text reading.  

Finally included were 40 studies, hereof 16 qualitative and 24 quantitative studies. A detailed flowchart 

can be seen in the article (Paper II, Figure I) (89). 

Quality assessment 

When performing a scoping review, findings come from different sources in the existing literature and 

contain a mix of study designs and methods, making quality assessment difficult (93, 94). Additionally, 

in the present review, none of the included studies had body image concerns as their primary focus, which 

led the research team not to make a quality assessment of the separate studies (91).    

KEY RESULTS 

The included studies mainly used samples from the US or Europe (Figure 3). The percentages do not 

include an included systematic review (95). 

Figure 3: Study samples included in the scoping review 
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Qualitative studies 

A total of 16 qualitative studies were included, however, we discovered that one of the studies was a 

systematic review containing some of the same studies included in this review, and consequently excluded 

the study (Table 5).  

More in-depth information on the included studies are elaborated in the scoping review (Paper II, Table 

I) (89).  

The studies were published between 1991 and 2016. In total, 294 patients with an ICD were included after 

implantation, via brochures, the internet or from the outpatient clinics. Age ranged from 18 to 80 years 

across studies. Interviews were performed with patients after implantation and up to 24 years after.   

The most frequent method was individual interviews, however some studies used focus group interviews. 

One study included only women (96), however, the majority of patients were men (range 40% to 91%).   

The following themes appeared from the studies: “Patients’ experience with an ICD”, “Visibility” and 

“Appearance” (89).  

Patients experienced both a mental and physical awareness of the ICD, which served as a constant 

reminder of the device. Patients were made aware of the ICD as they could feel it in their body and by 

other people noticing it.   

In addition, patients were affected by the visibility of the scar and contour of the ICD under the skin. 

Feelings of being disfigured, insecurity about physical appearance, being embarrassed and uncomfortable 

when wearing clothes exposing the implant site, were reported.  

The physical altered body entailed a feeling of insecurity both among friends and their families and in 

intimate relationships.  

However, the included studies provided no clarity whether the abovementioned affected all patients or for 

how long.  

 

 

 



31 
 

Table 5. Qualitative studies included in the scoping review * 

Author, 
year, (ref) 

Design, methods, population 
n (% men) 
 

Results reporting on BICs   
 

Burke 
(1996) (97) 

Qualitative study.  
Interviews. 
24 (58% men) 
  

- Looking different. 
- Feeling disfigured. 
- Physical sensations due to a bodily awareness of the device (decreased over time in the majority of 

patients). 

Cinar 
(2013) (98) 

Mixed-methods.  
Semi-structured interviews. 
54 (80% men) 

- Some patients were accustomed to their body’s appearance (in the months after implantation) 
- Activities were maintained as usually. 

Conelius 
(2015) (96) 

Qualitative descriptive 
phenomenology study.  
Interviews. 
3 (0% men) 

- Continually reminded of the ICD in spite of a “hardly noticeable” incision. 
- A direct reminder owing to an awareness of the presence of the ICD (could see or feel it).  
- An indirect reminder of the ICD (psychical contact with the ICD or noticed by others (family). 

Dougherty 
(2000) (99)1 

Qualitative. 
Grounded theory. 
Semi-structured interviews. 
15 (87% men) 

- Discomfort at first: “This box is finding a place of rest in me, and there’s an irritation where the box is stuck 
in the muscles”. 

- “It looks like a pack of cards sticking out. They can see it over my clothes”. 
- Impatient to return to normal. 

Flemme 
(2011) (100)  

Qualitative. 
Grounded theory approach. 
Interviews. 
16 (56% men) 

- Having to accept the scar and bump from the ICD: “The device is visible. I found it really hard to wear 
something sleeveless in the beginning, but now I don’t care, it’s kind of part of me…” (48-year old woman).  

Fridlund 
(2000) (101) 

Qualitative study.  
Holistic perspective, 
phenomenography. 
Open and semistructured 
interviews. 
15 (67% men) 

- BICs.  
- The ICD felt as an intrusion. 
- Sometimes able to forget the ICD: “I don't like it. Sometimes I forget about it and then I'm glad that I've 

succeeded in forgetting about it”. “An alien thing has entered my body”. “It's the fact that it's something 
alien that disturbs me sometimes, but I forget about it when I'm together with other people”.  

Hallas 
(2010) (102) 

Qualitative study.  
Semi-structured interviews. 
13 (80% men) 

- Negative body perception due to the scar. 
- Embarrassement was the primary feeling.  

 

Hauptman 
(2013) (103) 

Qualitative study. 
Focus group interviews. 
41 (49% men) 

- Cosmetic changes caused a negative perception of body image. 
- Possible contributors to this negative perception might be discomfort in the body due to: “pulling 

sensations” and “discomfort when lying on the side”. 
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Humphreys 
(2016) (53) 

Qualitative study. 
Semi-structured interviews. 
18 (61% men) 

- Physical awareness of the ICD described of some as an obstacle: “…. its ‘incredulous’ size once implanted”. 
- Being unprepared of the ICDs protrusion: “…was clearly visible under the skin”. 
- Complains of pain:” …some complained that the arm adjacent to the implant was painful with restricted 

movement”. 
- One female patient proudly embraced the ICD wearing clothes revealing it: “I don’t try and cover it up at 

all it’s part of who I am. I’ll take anyone’s hand, they’ll say ‘what’s that lump’ and I say ‘feel it, you can 
touch it”.  

Kuiper 
(1991) (104) 

Mixed-methods. 
Jalowiec Coping Scale and a semi-
structured interview guide. 
20 (¤) 

- Adjustments of clothing. 
- Appearance. 

 

Larimer 
(2016) 
(105)2 

Descriptive qualitative research 
design.  
Semi-structured interviews 
6 (50% men) 

- Insecurity about physical appearance.  
- The visibility and scar attracted attention from friends, peers and family leaving a feeling of 

embarrassment.  
- Wearing clothes (e.g. strapless or shirtless or swimsuit) where the visibility of the ICD was obvious could 

interfere with intimacy, closeness and interpersonal relationships.  

McDonough 
(2009) (54) 

Qualitative study. 
Interviews 
20 (40% men) 
 
 

- BICs. 
- Feeling of uncomfortableness in situations exposing the ICD site (e.g. having clothes revealing the ICD or 

not wearing a shirt). 
- Having the feeling (in a few months) of others would look at them differently. 
- Choosing clothing covering the ICD site – a tendency among women.  

Mert   
(2012) (106) 
 
  

Qualitative descriptive approach. 
Focus-group interviews & 
Semi-structured interviews 
19 (79% men) 

- Most reported emotional change due to the ICD were owed to the change in body image. 
 

Saito 
(2012) (107) 

Qualitative descriptive study. 
Semi-structured interviews 
22 (91% men) 

- Awareness of the physical existence entailing physical discomfort. 
- Discomfort when the ICD area was confronted. 

Tagney 
(2003) (108) 
 

Qualitative study. 
Semi-structured interviews 
8 (75% men) 

- Body image seemed to be associated with adjustment concerns in the first year after implantation 
- The altered appearance gave rise to concerns in both sexes. 

 

*Adapted from the scoping review (89)   

¤: No information; 1: Included were abdominal and under the shoulder implantations. Family members and sudden cardiac arrest survivors were interviewed; 2: The 

included patients had a pacemaker, however three patients had their pacemaker upgraded to an ICD.   
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Quantitative studies 

A total of 24 studies, published between 1990 and 2015, were included. The total number of patients with 

an ICD was 3,173 (range 16 to 566 patients), yet some studies also included other patient groups having 

e.g. pacemakers, atrial fibrillation ICDs or other combinations (additional 445 patients). Patients were 

recruited after implantation, via registries, internet or outpatient clinics, etc. up to 24 years post-

implantation. Mean age was 21 to 78 years, however, mean age was not reported in two studies (109, 

110). The majority of the included patients were mainly men (range 44% to 90%), while one study 

included solely women.  

The majority used a cross-sectional study design (35, 58, 111-127), besides one longitudinal study (109) 

and four prospective studies (41, 42, 110, 128). More in-depth information on the included studies are 

elaborated in the scoping review (Paper II, Tables 2 and 3) (89).  

Various types of purpose-designed questionnaires were identified, however, most of the studies used the 

“Florida Patient Acceptance Survey” (FPAS) having two items assessing BICs (113). None had BICs as 

their primary outcome. Figure 4 outlines the questionnaires identified in the studies and the number of 

items concerning BICs.  

The studies showed mixed results with respect to sex, younger versus older age, ethnicity, and revealed 

no clarity of the trajectory of BICs over time. Some patients had no problems due to the visibility of the 

scar/bump from the ICD, while others felt the bodily changes leading to self-consciousness and 

apprehension to touching or revealing the implant area. The size of the ICD was the most frequent concern 

reported. Patients covered up the implant site and expressed a feeling of shame in intimate or undressed 

situations. Other patients considered the bodily changes as being acceptable. Additional findings revealed 

mixed results due to BICs and the impact of patients with Type D personality, congenital heart disease, 

pacemaker, PPI versus SPI, and among patients considering replacement of the ICD.  
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Figure 4: Questionnaires identified in the quantitative studies and items concerning BICs 

 
*Adapted from the scoping review (89).  

•"I feel less attractive because of my device"

•"I feel that others see me as disfigured by my device"

The “Florida Patient Acceptance Survey” (FPAS) (35, 42, 58, 111-117, 127) 2/18 items

•"I wish the ICD were smaller"

•"I wish the ICD were less noticeable"

•"I wish the ICD were elsewhere on my body"

The "Brodsky ICD Questionnaire" (110,128) 3/43-46 items (2 versions)

•"I do not like the way my body looks since I've had my implanted device"

•"I am troubled by my physical appearance since I have had my device"

The “Implanted Device Adjustment Scale” (IDAS) (118,119) 2/21-22 items (2 versions) 

•"ICD feels like a foreign body"

•"Disturbed by changes of body form"

The “Low Treatment Satisfaction” (LTS) (123) 2/11 items

• No information of items scoring on BICs was provided in the published article

The “Cleveland Clinic Automatic ICD (AICD) Psychosocial Inventory” (124) ?/? items

•"It bothers me that there is a “bump” where the ICD is"

•"It bothers me that I have to wear clothes that cover up the place where the ICD sticks out"

The “Worries about ICD scale” (WAICD) (125) 2/26 items

•No information of items in the area "Self-image"

The “Unspecified modification of the SF-36 questionnaire” (120) ?/? items

•"Did the implanted device change your image of your body?"

•"To what extent do the visible changes at the implantation site disturb you?"

The "Purpose-designed device questionnaire" (121) 2/23 items

•No information of items in the category "Patient attitude toward the ICD and their illness" 

The "Unspecified purpose-designed questionnaire" (122) ?/? items

•No information of items from Part 4: "The appearance of the implantation area"

The "Purpose-designed questionnaire" (126) ?/? items

•No information of items from "Worry and anxiety" and "Worry about looks"

The "ICD specific questionnaire" (41) ?/15 items

•"Worries about apperance with the ICD"

The purpose-designed "ICD Quality of Life questionnaire" (109) 1/16 items
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PAPER III  

“Development of the Implantable Cardioverter Defibrillator Body Image Concerns Questionnaire 

(ICD-BICQ)”. 

 

METHODS 

Study design 

Development of the ICD-BICQ was based on several methods. The results from the scoping review were 

used to identify themes of BICs and the creation of the first item pool. Subsequently, we performed 

cognitive interviews with patients and input was obtained from both specialists in questionnaire 

construction and healthcare professionals specialized in ICD treatment, to refine and validate the 

questionnaire (129).  

Recruitment and setting 

In the winter of 2018 and spring of 2019, patients with a first-time ICD, ≥ 18 years, and who spoke and 

understood Danish were recruited during their first outpatient visit at Odense University Hospital, 

Denmark, approximately 3-4 months after implantation. Excluded were patients implanted with a 

pacemaker or an S-ICD.  

At the “Pacemaker and ICD outpatient clinic”, the majority of patients have one in-person appointment, 

approximately 3-4 months after implantation and the majority are thereafter followed by telemedicine. To 

recruit patients, nurses at the outpatient clinic first asked patients whether they wanted information about 

the cognitive interview, and in case of acceptance, we were able to approach patients and collect their 

informed consent. Right after consent, patients were asked to complete the questionnaire in an undisturbed 

office and subsequently the cognitive interview was carried out. However, owing to patients’ busy lives, 

the majority of interviews, were scheduled and conducted by telephone, on a day that best suited the 

patient. To have the answers fresh in their minds, patients were instructed to complete the questionnaire 

just before the interview. 

Development of the icd-bicq  

To measure the construct BICs, a pool of 70 items was created inductively, inspired by the scoping review 

(89). At first, different items were formulated with various wordings in the Danish language aiming at an 

easy reading level in order to include patients with a low literacy level. Additionally, different scales, both 

numeric and 4-point or 5-point Likert Scales, were used. However, the first pilot cognitive interview 

revealed that this approach was confusing for the patient, and after consulting a statistician specialized in 
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questionnaire development and psychometric tests, variously worded items were replaced by an 

exemplary item and scales were aligned to a 5-point Likert scale e.g. (1) strongly disagree to (5) strongly 

agree. Items were deductively categorized into dimensions and the preliminary framework of the construct 

of BICs ended up having four dimensions: “Assessment”, “Behavior”, “Body perception” and 

“Emotions” (129).  

The conceptual model in Figure 5 illustrates the formative and reflective elements of the construct BICs 

(129).     

Figure 5: Conceptual model of BICs 

 

Adapted from the article (129). The blue box represents the construct BICs, measured by four dimensions 

and their associated items. Arrows pointing towards the blue box represent a “formative model”(e.g. a 

change in the construct BICs does not change all items) and arrows pointing both ways represent a 

“reflective model” (e.g. a change in the construct BICs is supposed to change all items) (130).  

 

Interview guide 

Inspired by G. Willis (131), cognitive interviews were used to obtain validity, refinement and creation of 

items by means of a “reparative research approach”. In this approach, the interviewer seeks to improve 

the items and reduce response errors. Figure 6 illustrates the approaches and theory behind the cognitive 

interviews when preparing the semi-structured interview guide. The interviews was planned to include 

two parts, (i) patients’ overall experience with the questionnaire and (ii) patients’ cognitive processes 
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when answering the items. At first, eleven items were drafted in order to investigate patients’ overall 

experience with the questionnaire. The “Think-Aloud” technique was used in order to invite participants 

to freely express their thoughts about the questionnaire (131). To analyze patients’ cognitive processes, 

we used the “Cognitive Coding Model” which is  a “Top-Down Coding System” (131). The goal was to 

detect potential problems with the items. 

Figure 6: Creation of an interview guide to the cognitive interviews* 

 

 

Adapted from G. Willis (131). 

The  

“Think – 

Aloud” 

technique 

 

A total of 11 items were 

created to describe 

participants’ general 

experiences with the 

questionnaire. 

 

What do you think of: 

… the questionnaire as a whole? 

… the guide? 

… filling out the questionnaire? 

… the number of items? 

… the time it took to complete the questionnaire? 

… the title of the questionnaire? 

… the value of the questionnaire? 

… the study’s ability to capture concerns about  

    one’s body after the ICD implantation both for  

    yourself and other patients with an ICD? 

… what benefit this questionnaire could have? 

… what the disadvantages are of asking for body  

    image concerns with this kind of questionnaire? 

… how this instrument could be used in clinical  

    practice? 

The 

”Cognitive  

coding 

model”  

 

A “top-down” approach was 

used to reduce data in a 

formal way. A set of 

deductive codes, determined 

á priori, were applied to all 

items (130). 

 

▪ “Comprehension of the item (clarity)” 

▪ “Recall/Memory difficulties due to length of  

     the reference period” 

▪ “Problems with Judgement or Estimation of     

     the frequency” 

▪ “Difficulties in selecting a Response Category” 

▪ “Not an applicable question for this person” 

The  

“Verbal 

Probing” 

technique 

During interviews, the verbal probing technique was used to each single item, to 

elaborate the participant’s cognitive processes when answering. As the participant 

had completed the questionnaire the probing was retrospective.  

Evaluation 

and 

corrections 

 

After interviews, notes and digital recordings formed the basis for the analysis. 

Areas of concern were corrected and a new version of the questionnaire was made. 

This continued as an iterative process until no new corrections were necessary or 

new items arose.  

THE “REPAIRING RESEARCH APPROACH” 
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ITEM 5:                 ID: ______ 

“When I look at my body where the ICD is inserted …”                                                                

5.1 …I feel safe 

5.2…I feel angry 

5.3 …I feel blue 

5.4 …I feel worried 

5.5 …I feel embarrassed 

5.6 …I feel insecure 

5.7 …I feel anxious 

5.8 …I feel grateful to be alive 

 

Each statement was rated on a 5-point Likert Scale from "(1) strongly disagree to (5) strongly 

agree". 

Rationale: Investigate which feelings the patient associate with the scar/bump from the ICD 

"Comprehension of the item – (clarity)” 

• What do you think of the adjectives listed? 

• Is there any word that work / does not work well? 

• What do you understand by the specific adjective (one at a time) when thinking specific 

of the scar/bump? 

 

"Recall/memory difficulties due to length of the reference period” 

• How far into the future do you think when answering? Post implant or now? 

 

"Problems with judgment or estimation of the frequency” 

• Was it an idea to write e.g. ”once a week, several times a week, every day” to examine 

the frequency? 

 

“Difficulties in selecting a response category” 

• How easy or difficult was it to answer the questions? 

• What do you think of the 5-point Likert scale? 

 

“Not an applicable question for this person” 

• Do you see the question as redundant?  

• Do we need other questions to cover this issue? 

 

Notes: 

 

A set of similar codes was deductively applied to each item. We decided to use this approach in order to 

reduce data in a more formal way than e.g. text summarization. The interviewer used the interview guide 

and the “Verbal Probing” technique (131) in order to investigate each single item in the ICD-BICQ. An 

example from the interview guide is provided in Figure 7.  

Figure 7: Example of codes and verbal probes from the interview guide  
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Information on how the patient understood the item, including wording, and whether the item needed to 

be rephrased or having explanatory text added, was examined. Usage of the codes also helped the 

interviewer to investigate whether patients were able to recall the relevant information from memory, 

when answering the item, or if problems occurred. Likewise, whether patients e.g. thought of the same 

time point as desired when answering the item (131).  

The usage of a 5-point Likert scale was discussed both due to the “neither/nor” category during the 

interviews, and also whether patients thought that other types of scales were more appropriate. Finally, 

patients judged the items in terms of usability and whether more items was needed in order to cover all 

aspects of BICs (131). Patients were encouraged to share ideas for new items. The interviewer had the 

possibility to take notes during the interview and all interviews were digitally recorded. After the 

interviews, answers were written down in a document containing all interviews, items and codes, which 

the research team used in order to decide whether alterations should be made and thus whether to create 

a new version to be evaluated. The iterative process is illustrated in Figure 8. To display demographic 

information of patients participating in the cognitive interviews, one page was added at the beginning of 

the questionnaire, however, it was not part of the final ICD-BICQ.  

Figure 8: The iterative process   

   

 

 

 

 

 

 

ETHICS  

The study for paper 2 was approved by the Danish Data Protection Agency (file number 17/8765) and the 

Danish Patient Safety Authority (file number 3-3013-2215/1). Approval from the Ethics Committee was 

not required for this study according to the Danish law. The study conforms with the principles of the 

Declaration of Helsinki (77). 
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KEY RESULTS 

The pilot cognitive interview lead to extensive changes of the questionnaire. Only exemplary items were 

retained and items that might be offensive or too personal were deleted. To prepare for the psychometric 

evaluation, scales were aligned to a 5-point Likert for all items in the questionnaire (e.g. (1) strongly 

disagree to (5) strongly agree).  

Iterative rounds with cognitive interviews were conducted until clarity was obtained and no new items or 

dimensions occurred (Figure 9). Six men (age range 49 to 70 years) and two women (age 40 and 78 years, 

respectively) participated, having an educational level ranging from primary school to university level. 

The majority had the ICD implanted subcutaneously while two were implanted submuscularly.  

 

Figure 9: Cognitive interviews and participants 

 

Further details of the changes from version one to the final version of the questionnaire are shown in the 

article (Paper III, Table 3) (129).  

The “Think-Aloud” technique was used to evaluate the questionnaire. Patients were satisfied with the 

time it took to complete the ICD-BICQ (mean 11 minutes) and stated that it covered BICs after ICD 

implantation. The “Verbal Probes” used in the cognitive interviews revealed that some items needed to 

be corrected, e.g. change of verbs or addition of explanatory text in brackets, in order to ensure that 
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I look at the site of implant when there is a mirror

I use every opportunity to look at the site of implant when there is a mirror

I use every opportunity to look at the scar/bump when there is a mirror

patients did not interpret the items themselves, and that the intentional meaning of the item was 

maintained. For instance, the original wording of item 6.9 gave rise to problems (Figure 10). In an 

interview with a man (+ 60 years of age, having no problems with the scar/bump from the implantation), 

it became evident, that the cognitive processes leading to his answer “strongly agree”, were built on the 

reasoning: “Well I look at the implantation site in the mirror every morning when doing my wash and 

dress”. This answer did not match the intentional meaning of the item, which was to discover whether the 

patient was obsessed with the scar/bump from the ICD. Accordingly, the wording was changed and 

evaluated in the following cognitive interviews until the intentional meaning was secured. 

Figure 10: Comprehension problems of item 6.11 and re-wording during interviews 

    

       

   

 

It also became evident that not all patients could relate to items addressing work situations as some were 

retired. Thus by rephrasing “when I am at work…” to “when I am together with other people…” problems 

were eliminated. The patients participating in the cognitive interviews had lived with their ICD for 3 

months and were interviewed during the winter period. Some items entailed situations that they had not 

tried yet e.g. going to the beach or the gym, however, patients had no problems with imagining whether 

these situations would constitute a problem or not. The intentional meaning of items due to reference 

periods and memory and estimation of frequency, gave no rise to problems. 

Overall, patients did like the 5-point Likert Scale, except for one patient who preferred a numeric scale. 

The use of the “neither/nor” category was discussed, in terms of what patients thought if this option were 

deleted. This led to discussions where some patients found it problematic that their answers then were 

being forced in either a more negative or positive direction. In addition, one patient considered the scale 

as a weighted scale from 1 to 5 having the “neither/nor” equivalent to the number 3. Due to these different 

opinions the research team decided to keep the current scale and let psychometric examinations decide 

whether it could be deleted or not.  

The evaluation from the cognitive interviews and healthcare professionals specialized in ICD treatment 

ended up in a final version of the ICD-BICQ consisting of 39 items. Figure 11 shows the final items (129), 

translated from Danish by a native English speaker. 
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Figure 11: The 39 items and their respective dimensions of the ICD-BICQ 

 

 BEHAVIOR  

 

BODY PERCEPTION 

 At HOME, I prefer to wear clothes that cover the 

scar/bump 

 WHEN I AM TOGETHER WITH OTHER PEOPLE, I 

prefer to wear clothes that cover the scar/bump 

 WHEN I AM AT A PARTY, I prefer to wear clothes 

that cover the scar/bump 

 I avoid getting dressed where others can see my 

scar/bump from the ICD (e.g. sports, fitness, 

swimming) 

 I do not appear, e.g. publicly in bare upper 

torso/swimsuit/bikini/top/bra due to the scar/bump 

 When I am together with others I feel embarrassed if 

the scar/bump is visible 

 When I find myself in intimate situations, I feel 

embarrassed because of the scar/bump 

 I avoid being physically close to anyone because of 

the visibility of the scar/bump 

 I use every opportunity to look at the scar/bump when 

there is a mirror 

 I look at the scar/bump when I walk past a window 

 I hide the scar/bump when people take pictures of me 

 I am constantly aware of my appearance where the 

ICD is implanted 

 I usually avoid getting changed when others are 

present (due to modesty) 

 I am very preoccupied with my body image 

 I am satisfied with my body image after ICD 

implantation 

 I forget I have an ICD 

 I feel less attractive because of my ICD 

 A visible scar at the implant site, will make my body 

less attractive 

 A visible bump from the ICD will make my body less 

attractive 

 I think the ICD looks like a "pack of cards" that’s 

sticks out 

 I find it difficult to look at the area of my body where 

the ICD is implanted 

 I wish my ICD was not so visible 

 I have a feeling that others focus on the scar from my 

ICD 

 I have a feeling that others focus on the bump from 

my ICD 

 I wish that my ICD was placed in a less visible place 

on my body (e.g. under my armpit on the left side of 

the chest) 

 BEFORE you had your ICD, were you concerned 

that your body would look different after the 

implantation?  

 Who did you share these concerns with? Relatives / 

family, Friends, Co-workers, Intimate partner, 

Healthcare professionals, Nobody 

 AFTER you had your ICD, did it bother you that your 

body looked different (because of the scar/bump)? 

 Who did you share these concerns with? Relatives / 

family, Friends, Co-workers, Intimate partner, 

Healthcare professionals, Nobody 

 

ASSESSMENT 

 

EMOTIONS 

 How visible do you think your scar is after the ICD 

implant? 

 How visible do you think the bump from the ICD is 

after the ICD implant? 

 

When I look at my body where the ICD is inserted: 

 … I feel safe 

 … I feel angry 

 … I feel blue 

 … I feel worried 

 … I feel embarrassed 

 … I feel insecure 

 … I feel anxious 

 … I feel grateful to be alive 
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PAPER IV 

“Psychometric evaluation of the Implantable Cardioverter Defibrillator Body Image Concerns 

Questionnaire (ICD-BICQ)” (132).  

METHODS 

Study design 

This cross-sectional explorative study constituted the third and last part of the mixed-methods study 

examining BICs in patients with an ICD.   

Participants  

Included were patients who received a first-time VVI-ICD, DDD-ICD or CRT-D, from April 2017 to 

April 2019, and lived with their ICD for three up to 24 months. Excluded were patients who had a 

pacemaker or CRT-pacemaker before ICD implantation, S-ICD, unknown address/moved abroad or were 

diseased. All patients from Odense University Hospital were identified via the Danish Pacemaker and 

ICD Register. In total, 462 patients were eligible, which was considered sufficient as the literature 

recommended inclusion of approximately 10 patients per item (133, 134). 

Survey 

The survey was prepared in the electronic data capture tool Research Electronic Data Capture (REDCap) 

hosted at Open Patient data Explorative Network (OPEN) (135) and merged with data from the Danish 

Pacemaker and ICD Register. The survey was planned to be sent as a personalized link to patients’ 

“personal encrypted mailbox” (i.e. E-boks), an electronic mailbox used by public authorities to 

communicate with citizens in Denmark (136). A total of 62 patients did not use E-boks, leaving a total of 

400 patients who received information about the study, including a survey link that opened after patients 

had signed a consent form online. Reminders were sent to patients who had not completed the survey after 

1 and 2 weeks, respectively.  

MEASURES 

Demographic and clinical data 

Information on demographic and clinical variables to describe the ICD population were obtained via the 

Danish Pacemaker and ICD Register. Patients completed a questionnaire with self-report on shock, 

educational level, chronic diseases, medication, and civil-, living-, work- and smoking status, with this 

information only being available for responders. 
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The ICD-BICQ 

The ICD-BICQ ended up with the following four dimensions: Assessment, Behavior, Body Perception 

and Emotions, measuring body image concerns, with a total of 39 items including two evaluation items, 

all rated on a 5-point Likert scale (129).  

Other PROs 

Besides the ICD-BICQ, we included other patient-reported outcome measures (26) in the survey: 

 The 14 item Type D scale (DS14) is an instrument assessing the distressed personality. It consists of 

7 items contributing to negative affectivity and 7 items to social inhibition, measured on a 5-point 

Likert scale. The score range is from 0 to 28 on each sub-scale. A score on both scales ≥10 points 

identify patients with a Type D personality (137, 138). The Type D scale has shown to be a reliable 

and valid instrument in Danish cardiac patients (139).  

 The 7-item General Anxiety Disorder Scale (GAD-7) is a self-report measure that detects generalized 

anxiety disorder. Patients assess their symptoms in the previous two weeks on a 4-point Likert scale, 

from “not at all (0 points)” to “nearly every day (3 points)” with a max score of 21 points. Symptoms 

of anxiety range from mild (5 points), moderate (10 points) to severe (20 points) (140). The scale has 

not yet been validated in Danish. 

 The 9-item Patient Health Questionnaire (PHQ-9) detects depressive symptoms within the last two 

weeks. Scores are evaluated on a four-point Likert scale from “not at all (0 points)” to “nearly every 

day (3 points)” with a max score of 27 points. Symptoms of anxiety range from mild (5 to 9 points); 

moderate (10 to 14 points); moderately severe (15 to 19 points) to severe (20 to 27 points) (141). The 

PHQ-9 has shown to be a reliable and valid instrument in Danish ICD patients (142). 

 The 5 level EuroQoL 5 Dimensions 5 Levels (EQ-5D-5L) measures generic health status at five 

levels “Mobility, Self-care, Usual activities, Pain/Discomfort and Anxiety/Depression” on a scale from 

“no problems” to “unable to perform the activity”. Besides index scores, the instrument also comprises 

a visual analogue scale (EQ VAS), where patients’ rate their own health on a scale from 0 - 100 (where 

100 is the best health imagined) (143, 144). The scale has not yet been evaluated in a Danish context. 

 The 18-item Florida Patient Acceptance Survey (FPAS) is an instrument measuring device 

acceptance in ICD patients containing four factors “Device-Related Distress (5 items), Body Image 

concerns (2 items), Positive Appraisal (4 items), Return to Function (4 items) and three filler items”. 

High scores represent a high level of device acceptance (145). The scale has been validated in Danish 

ICD patients and shown to be a valid instrument, however, a shorter 12-item scale has been suggested 

that likely rather represent at measure of distress than device acceptance (145).   
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ETHICS  

The Danish Data Protection Agency (file number (20/9963) and the Danish Patient Safety Authority (file 

number 3-3013-2215/1) provided legal approval to the study. Furthermore, permissions were acquired 

from the Danish Clinical Quality Program - National Clinical Registries, to obtain data from the Danish 

Pacemaker and ICD Register (file number DPICD 2017-12-08) and from the Danish National Patient 

Register via OPEN. According to the Danish law (§ 14, 1), approval from the Ethics Committee is not 

required for this type of study. The study conforms with the principles of the Declaration of Helsinki (77). 

STATISTICS 

Continuous variables were presented as mean and SD and compared with Student’s t-test for independent 

samples when normally distributed. If data were not normally distributed, the Wilcoxon Rank Sum test 

was used and the median and IQR (the 25th-75th percentile) were presented. To ascertain normal 

distribution quantile-quantile plots were used.  

Categorical variables were presented as counts and proportions (n %) and compared by using the Chi-

square test or Fischer’s exact test when appropriate. A two-sided p-value < 0.05 was considered to be 

significant. Listwise deletions were used in case of missing values on variables.   

Explorative factor analysis  

An Exploratory Factor Analysis (EFA) was performed to examine the construct validity of the ICD-BICQ 

(133, 146). In order to perform the EFA, Bartlett’s test of sphericity was used to ensure that items were 

sufficiently correlated. In addition, we used the Kaiser-Meyer-Olkin (KMO), a measure of sampling 

adequacy to test how suited data was for the EFA. Larger values > 0.5 was preferred as KMO measured 

the overlap or shared variance between variables.  

To determine how many factors to retain in the EFA, a scree plot showing eigenvalues of factors was 

used. The above tests would determine the number of factors to retain. Items were deleted from the 

questionnaire if they were not contained in the chosen number of factors. Owing to the sample size, we 

kept factor loadings > 0.3 in the questionnaire (133). If uniqueness was high, there was a possibility of 

measurement error or that the item had a unique trait not shared with the other items. To discover items 

with common aspects, the communality was calculated (1 minus uniqueness) and items with a score < 

0.20 were deleted (146). To reduce factor loading complexity, the Varimax Factor Rotation method was 

used (146). In the EFA, only participants with no missings participated.    
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Cronbach’s alpha (internal consistency) 

To evaluate the reliability of how well items (standardized) retained from the EFA measured the intended 

construct BICs, we used different model characteristics from a Cronbach’s alpha estimation (147, 148). 

A Cronbach’s alpha > 0.7 was assumed to be acceptable (147, 148). A high item-test correlation was 

desirable as this measured the correlation of the single item with all items in the scale. A value ≥ 0.40 in 

the item-rest correlation was desired as this measured how each single item correlated with the rest of the 

scale (149). Furthermore, the average inter-item correlation should be ≥ 0.20 and ≤ 0.40, as different items 

measuring the same construct should have similar but not overlapping information content (150).  

Correlations to other constructs  

To determine whether the ICD-BICQ measured the intended construct BICs, the Pearson correlation was 

calculated and presented with 95% confidence intervals. Data were obtained by bootstrapping with 1000 

repetitions because of lack of a normal distribution. A correlation < 0.30 was assumed to measure a 

different construct than BICs, where correlations > 0.70 to scales measuring the same construct was 

considered acceptable (134).   

Building a scale   

After having tested the ICD-BICQ, a scale was created from 0 to 100. We examined whether a simple 

scale versus a weighted scale would be the most optimal solution. At first positively worded items were 

reversed to maintain the direction of items as e.g. “When I look at my body where the ICD is inserted …I 

feel safe” (129). A simple score was created by adding the values given to items and a weighted score by 

multiplying item scores with their respective factor loading. Missings were replaced by the mean of scores 

in both scales. Determination of which method to retain were tested by a correlation plot.  

Determination of a cut-off   

To determine the prevalence of BICs, different cut-offs were investigated. A cumulative cut-off 

prevalence plot and reports of BICs by sex was created for different cut-offs (20, 30, 40, 50 and 60 points). 

As no gold standard exist for BICs, we decided to display the prevalence of the 20% worst cases of BICs 

and the related cut-off point.  

All analyses were conducted with Stata Statistical Software: version 15 (TX Stata Corp LLC, US) (78). 
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KEY RESULTS 

A total of 462 patients were eligible for participating in the study, however, 62 did not have an encrypted 

mailbox. Due to online technical problems in the first two launches of the online survey, the research team 

decided to send the survey by ordinary post and thus were able to include the first excluded 62. In total 

72% patients answered the online and paper survey (331/462). Excluded were 5 participants and 7 non-

participants who had an ICD replacement during the inclusion period. Additional 2 patients were excluded 

as they refused to participate. Finally included were 326 patients with an ICD (Figure 12).     

Figure 12: Flowchart of inclusion in the psychometric evaluation study of the ICD-BICQ 
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Eigenvalue > 1 in 5 factors: Factor 1 (12.54); Factor 2 (2.52), Factor 3 (2.04), Factor 4 (1.51), Factor 5 (1.03)  

An “elbow” from factor 1 to factor 2 speaks in favor of one factor. 

KMO = 0.905 (excellent value) confirms that data were suited for the EFA 

Bartlett test of sphericity supported validity of the model with one factor (p< 0.0001) 

 

Non-responders were more likely to be women (24% of non-responders versus 13% online and 18% 

paper), have a LVEF of 30% [IQR 25; 40] (online 35 [IQR 30; 50] and paper 35 [IQR 25; 40]) than 

responders, but they did not differ on age by first implant, cardiac arrest/aborted sudden death, indication, 

type of ICD, implantation technique and site, skin to skin minutes during implantation, NYHA class, BMI, 

CABG prior to implantation or cardiac diagnosis.  

Responders, online versus paper were compared. Online responders reported less chronic diseases (76% 

vs. 88%), were more likely to be non- or ex-smoker (31% vs. 28%; 59% vs. 51%), to have a higher 

educational level (short, medium and long cycle higher education) (42% vs. 28%), but were less likely 

prescribed diuretics (52% vs. 64%) and antiarrhythmic drugs (2% vs. 8%) but no differences were found 

in terms of shock, work-, civil- or living status.  

Clinical characteristics of the non-responders and responders are described in detail in paper IV (132).   

Explorative factor analysis  

The results of the EFA are based on 311/326 patients (95.4%) who completed the ICD-BICQ with no 

missings. The scree plot revealed 5 factors with an Eigenvalue >1, however an elbow from factor 1 to 

factor 2 indicated that the construct of BICs could be measured by one factor in the ICD-BICQ (Figure 

13).   

 

Figure 13: Scree plot, KMO and Bartlett test 
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A total of 5 items loaded ambiguously in the EFA: "How visible do you think your scar is after the ICD 

implant?”; "How visible do you think the bump from the ICD is after the ICD implant?”; “I am very 

preoccupied with my body image”; “When I look at my body where the ICD is inserted - I feel grateful to 

be alive” and ”BEFORE you had your ICD, were you concerned that your body would look different after 

the implantation?”. The last-mentioned item had an evaluation item attached which for this reason was 

also deleted: “Who did you share these concerns with? – “Relatives/family; Friends; Co-workers; 

Intimate partner; Healthcare professionals or nobody”. It only opened if patients answered: “(2) disagree 

slightly to (5) strongly agree” at the 5-point Likert scale. Additionally, one item displayed a commonality 

< 0.20: “I am satisfied with my body image after ICD implantation”, and was for this reason deleted. The 

research team scrutinized the remaining items to see whether they contained identical information (133), 

however, this was not the case and no more items were deleted. 

Cronbach’s alpha, scale and cut-off  

The final version of the ICD-BICQ ended up with a total of 32 items (Table 6). For the majority of items 

the item-rest correlations were moderate (alpha 0.6-0.7) and a Cronbach’s alpha of 0.948 indicated a good 

internal consistency. The simple scale from 0 to 100 was recommended. In general, patients used the 

entire scale, which led us to retain the 5-point Likert Scale. To identify differentiation between patients 

in high and low risk of BICs, cut-offs at 30, 40 and 50 points, would be most reasonable. The 20% highest 

scores of BICs were found at the 36-point cut-off. At this cut-off the prevalence of BICs was 18.4% in 

men and 29.8% in women (p = 0.07). 

Correlations to other constructs 

Correlations with the included validated questionnaires in the survey demonstrated that the ICD-BICQ 

measured the intentional construct of BICs. Weak correlations were found with the PHQ-9, DS14, GAD-

7 and EQ-5D-5L (R: around 0.30). The ICD-BICQ had moderately positive correlations with the two 

FPAS subscales “Device-Related Distress” and “Body image Concerns” (R: 0.60 and 0.53). With respect 

to the total FPAS score, we found a moderately negative correlation (R: -0.66) as expected, as a high score 

on the ICD-BICQ indicates more BICs, while a high score on the FPAS indicates a high level of device 

acceptance.  
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Table 6: EFA and Cronbach’s Alpha in the final version of the 32 item ICD-BICQ 

*Observations = 311 

 
ITEMS 

Factor 
loadings 

 
* 

Unique-
ness (%) 

 
* 

Commo
-nality 

(%) 
* 

Observa
-tions 

Item-
rest 

corre-
lation 

Cronbach’s 
alpha 

(if item is 
deleted) 

At HOME, I prefer to wear clothes that cover the scar/bump 0.659 56.6  43.4  320 0.624 0.946 

WHEN I AM TOGETHER WITH OTHER PEOPLE, I prefer to wear clothes that cover the scar/bump 0.684 53.2  46.8  321 0.639 0.946 

WHEN I AM AT A PARTY, I prefer to wear clothes that cover the scar/bump 0.591 65.1  34.9  320 0.554 0.946 

I avoid getting dressed where others can see my scar/bump from the ICD (e.g. sports, fitness, swimming) 0.684 53.2  46.8  319 0.647 0.946 

I do not appear, e.g. publicly in bare upper torso/swimsuit/bikini/top/bra due to the scar/bump 0.728 47.0  53.0  320 0.673 0.945 

When I am together with others, I feel embarrassed if the scar/bump is visible 0.788 37.9  62.1  320 0.749 0.945 

When I find myself in intimate situations, I feel embarrassed because of the scar/bump 0.754 43.2  56.8  318 0.708 0.945 

I avoid being physically close to anyone because of the visibility of the scar/bump 0.803 35.5  64.5  318 0.765 0.944 

I use every opportunity to look at the scar/bump when there is a mirror 0.470 77.9  22.1  320 0.448 0.947 

I look at the scar/bump when I walk past a window 0.565 68.1  31.9  320 0.530 0.947 

I hide the scar/bump when people take pictures of me 0.695 51.7  48.4  320 0.673 0.945 

I am constantly aware of my appearance where the ICD is implanted 0.602 63.8  36.2  321 0.563 0.946 

I usually avoid getting changed when others are present (due to modesty) 0.633 59.9  40.1  320 0.600 0.946 

I forget I have an ICD -0.397 84.2  15.8  320 0.385 0.948 

I feel less attractive because of my ICD 0.530 71.9  28.1  319 0.531 0.947 

A visible scar at the implant site will make my body less attractive 0.610 62.8  37.2  320 0.596 0.946 

A visible bump from the ICD will make my body less attractive 0.568 67.8  32.2  323 0.545 0.946 

I think the ICD looks like a “pack of cards” that sticks out 0.478 77.2  22.8  321 0.484 0.947 

I find it difficult to look at the area of my body where the ICD is implanted 0.437 80.9  19.1  323 0.440 0.948 

I wish my ICD was not so visible 0.573 67.2  32.8  319 0.572 0.946 

I have a feeling that others focus on the scar from my ICD 0.681 53.6  46.4  319 0.646 0.946 

I have a feeling that others focus on the bump from my ICD 0.620 61.6  38.4  320 0.596 0.946 

I wish that my ICD was placed in a less visible place on my body (e.g. under my armpit on the left side of the chest) 0.567 67.8  32.2  322 0.564 0.946 

AFTER you had your ICD, did it bother you that your body looked different (because of the scar/bump)? 0.443 80.4  19.6  323 0.431 0.948 

Who did you share these concerns with? Relatives/family/ Friends/ Coworkers/ Intimate partner/Healthcare professionals/Nobody Evaluation item                     - 

When I look at my body where the ICD is inserted…I feel safe -0.331 89.1  10.9  322 0.329 0.948 

When I look at my body where the ICD is inserted…I feel angry 0.664 55.9  44.1  321 0.647 0.946 

When I look at my body where the ICD is inserted…I feel blue 0.663 56.1  43.9  321 0.636 0.946 

When I look at my body where the ICD is inserted…I feel worried 0.667 55.5  44.5  322 0.634 0.946 

When I look at my body where the ICD is inserted…I feel embarrassed 0.716 48.7  51.3  321 0.695 0.945 

When I look at my body where the ICD is inserted…I feel insecure 0.728 47.0  53.0  321 0.698 0.945 

When I look at my body where the ICD is inserted…I feel anxious 0.705 50.3  49.7  321 0.679 0.945 

      0.948 
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DISCUSSION OF PAPER II – IVs (METHODOLOGICAL) 

 

Main findings 

Paper II. The scoping review revealed that both men and women expressed BICs due to the scar/bump 

from the ICD. It remained unclear, however, whether subsets of patients was at greater risk of developing 

BICs. The majority of the included quantitative studies used the FPAS, yet psychometric analysis was 

precluded as it only consisted of two items on the “Body Image Concerns” subscale.    

Paper III. The development of the ICD-BICQ was based on several methods. An item pool was generated 

inspired by the scoping review. The construct of BICs was created and presented in a conceptual model. 

A repairing research approach with deductive codes applied to every single item was used. Cognitive 

interviews assisted to evaluate the patients’ cognitive processes when answering the items. Some issues 

were identified and corrected and the process proceeded in iterative rounds until clarity was reached and 

no new items appeared. The ICD-BICQ ended up with 39 items including two evaluation items. 

Paper IV. Evaluation of the ICD-BICQ was performed with an exploratory factor model. A total of one 

factor was found to represent the construct of BIC. Factor loadings and communality were examined, 

leading to the deletion of 7 items. Internal consistency was good (Cronbach’s alpha 0.948). The 32-item 

ICD-BICQ showed weak correlations with the GAD-7, PHQ-9, EQ-5D-5L and DS14. Moderate 

correlations were found with the “Body image concerns” subscale and the full scale of the FPAS. A simple 

scale was recommended (from 0 to 100) and cut-offs at 30, 40 and 50 points presented. The 20% of 

patients having the highest scores was found at a cut-off of 36 points. The prevalence of BICs was 18.4% 

in men and 29.8% in women.       

Methodological considerations 

Scoping review 

The scarce evidence of the impact of BICs in patients with an ICD did leave difficulties in performing a 

traditional systematic review. However, usage of the scoping review made it possible to map and clarify 

the conceptual boundaries of BICs after ICD implantation, with the inclusion of both qualitative and 

quantitative studies, (90, 91).  

A comprehensive search strategy was planned to ensure that the selected databases covered all published 

literature in the ICD population (90). Hence, biomedical literature was provided by the Medline database, 

covering all studies displayed in the PubMed database (151), and by the Embase database, to discover 
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literature not covered by Medline (152). The qualitative literature was mainly obtained by two databases 

PsycInfo (psychological)  (153) and CINAHL (nursing) (154).   

A search was performed with the key words as described in the paper, ending up with a limited number 

of studies, leading to the addition of a qualitative filter. In a research area where conceptual boundaries 

are lacking, the usage of qualitative studies provides a detailed exploration and information of patients’ 

experiences (155). Addition of a methodological search filter to a focused search might, however, increase 

the risk of missing relevant studies and affect sensitivity and precision (156). This was also our experience, 

as the addition of the filter contributed to a substantial number of hits, including many irrelevant studies. 

A potential selection bias could be present as only English language studies was included.  

Due to the substantial number of hits, title/abstract screening could have led to the omission of useful 

studies, however, we tried to avoid this by using the Covidence tool (92), having two reviewers 

performing the screening and senior researchers helping resolving potential disagreements (90, 91). The 

review (89) demonstrated the existence of BICs in the ICD population, however, showing conflicting 

evidence of the impact on patients’ lives. None of the identified questionnaires had BICs as their primary 

outcome, which may be subject to bias due to the limited information on BICs. In addition, several of the 

questionnaires had not been published properly and the research team were unable to retrieve information 

from the specific authors (41, 109, 110, 120, 122-124, 126, 128). The FPAS (113) was the most frequently 

used questionnaire, however, designed to measure device acceptance. The FPAS included two items in 

the “Body image concerns” subscale complicating the possibility to perform psychometric evaluations. 

Furthermore, results from two validation studies from Denmark (117) and the Netherlands (145) show 

that the FPAS more likely measures distress than device acceptance and also does not confirm the separate 

scale (two items) on BICs. 

Results showed that BICs was present in the ICD population. However, as shown in the scoping review, 

no standardized and validated questionnaires (130) exists that can determine the prevalence of BICs. 
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Development of the icd-bicq 

In the development phase of the ICD-BICs, we wanted to focus on BICs due to cosmetic changes after 

ICD implantation. An item pool was made deductively (157), with different wordings and scales inspired 

by the scoping review (89). Input from the literature was used in order to prevent bias in the design of 

items (158, 159). Pilot testing, as a recommended part of the development phase of a new instrument 

(130), was essential in our study, as a valuable insight of problems was enlightened during the first 

cognitive interview. With the help of a statistician, expert in questionnaire development and 

psychometrics, the instrument was changed radically and a conceptual framework was created. Four 

general dimensions was made by the deductive categorization of items. The conceptual model entailing 

formative and reflective elements, helped illustrating the preliminary construct of BICs (130).   

Cognitive interviews (131) in patients with an ICD was used in the pre-testing process (157), in terms of 

improvement of the instrument, however, approaches due to data reduction, coding schemes and analysis 

had to be taken into account.  

The following cognitive testing approaches were decided before conduction of the interviews. A 

“descriptive” approach by usage of the “Think-Aloud” technique would give a less targeted insight in 

patients’ cognitive processes when answering the items, however, we found it very useful in obtaining 

insight into patients’ reflections and judgements of the overall questionnaire. When refining the items in 

the questionnaire using the reparative approach, we preferred to use the “Verbal Probing” technique 

(131).  

To reduce data in a formal matter, we were inspired by the “Cognitive Coding Model” from the “Top-

Down Coding” approach. However, by means of being an untrained cognitive interviewer (131), instead 

of the application of codes after the interview, a semi-structured interview guide was prepared. In the 

guide, we applied the same five codes to each item, including examples of verbal probes to each item 

(131). We discovered that usage of the semi-structured interview guide entailed a stringent and 

systematically exploration of the items, which was helpful when comparing patients’ statements from 

interview to interview. This approach may have forced many “phenomena” into the category 

“comprehension problems”, yet alternatively the usage of a large set of codes could tend to be too 

complex, despite finer distinctions (160).  

As the survey was planned to be self-administered, we wanted to perform a retrospective probing. For this 

reason, patients were instructed to complete the questionnaire before the interview began. In the first 

couple of interviews, the interviewer stayed in the room, however, this seemed to be an invitation in terms 

of helping clarifying questions related to the questionnaire. Consequently, patients were placed alone in 
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the room and the interview started after completion of the questionnaire. Due to the convenience of 

patients, the majority of interviews, however, was performed via telephone. The usage of retrospective 

probing could entail patients having problems remembering what they had of thoughts when answering 

the items (131), however, this seemed not to be evident during the interviews.  

The interviewer performed the analyses of the cognitive interviews, as opposite to traditional qualitative 

methods, where two individuals normally perform the analyses in order to ensure integrity and accuracy 

(161). However, by the nature of cognitive interviews, analysis was done continuously during data 

collection in iterative rounds and by means of involvement of the patients. The aim was to analyze the 

overlap between the research team’s intention of the items and the patients’ interpretation/perspective of 

the items. If having lack of overlap, the item was modified and tested in the next interview, aiming full 

overlap. To help this inspection, a document was created, containing all items and patients’ reflections. 

The document was used by the research team when decisions had to be made in terms of alterations or 

modifications to items (131). No rule exists on how many interviews to perform in cognitive interviews, 

as a small number can be enough if the purpose is to identify problems in a questionnaire (131). Hence, 

as no new information or corrections appeared after the 8th interview, the research team considered this to 

be sufficient. The cognitive interviews helped refining the items and revealed no new dimensions of the 

ICD-BICQ. 

Psychometric evaluation of the icd-bicq 

As no gold standard existed of BICs, we did not perform a sample size calculation, however, all eligible 

patients having lived with a new-implanted ICD from 3 months up to 2 years were identified by the Danish 

Pacemaker and ICD Register.  

We chose to include patients who had lived with their ICD for 3 months after ICD implantation, as we 

believed that worries after the implantation would be discussed at the first outpatient visit and thereby not 

affect the answers in the survey. The survey was planned to be online, however, ended up also including 

paper surveys. In this population, we increased the response rate from 46% to 72% after delivery of the 

paper survey. In turn, this could be due to the differences between online and paper responders, and thus 

provide substance for reflection in future studies (136).   

Benefits of the online survey were a lower number of missings, however, difficulties were present in some 

few cases due to “text auto-correction” when patients reported their medication. When categorizing 

medication into main groups, we determined to list an answer as missing, if it was impossible to interpret 

what drug the patient had entered (e.g. “Grelle 75 mg” and “Care Filolog 12.5 mg”).  
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In terms of achieving reliability of the results (79), all paper questionnaires were entered twice by two 

persons via Redcap. In case of disagreements the first author assessed the particular questionnaire and 

corrected the answer. We set up the following rules: when having two answers to one item, the worst 

score was reported; only medication taken on regular basis was entered. In addition, data was inspected 

for outliers (80). 

We used an EFA, as this approach is considered effective in scale development and exploration of 

construct validity (146, 157). Since a dataset containing missing values could result in artefacts in the 

results, we omitted these in the analysis (15/326 = 5%). Performing an EFA and a following Cronbach’s 

alpha estimation allows for subjectivity during the process, why we have tried to be very explicit of the 

decisions made. It was, however, a challenge to find recommendations for reference values in e.g. factor 

loadings and alpha value. Thus, in order to increase transparency, we added references to all 

considerations in all of the performed analyses. In the 39-item ICD-BICQ, we had categorized items into 

four dimensions, however, the factor analysis ended up recommending only one factor measuring BICs.  

Results for the internal consistency revealed a Cronbach’s alpha at 0.948, which was considered good, as 

it measured the homogeneity of the included items. One must, however, be a bit suspicious when alpha 

turns out to be very high (> 0.9), as alpha could be affected by the number of items and related items in 

the questionnaire (147). A high alpha could also indicate that some items were too identical and could be 

deleted. As mentioned previously, the EFA is partly subjective, and we chose an empirically driven 

approach in the reduction of items. We considered that if repetition of the factor analysis would continue 

after already having deleted items, one would end up with a recursive process that could become self-

reinforcing, in terms of the exclusion of more and more items. In addition, we did not find any obvious 

items to delete after the EFA and alpha estimation and it seemed that alpha would not change much, if 

any of the remaining items were deleted. However, it is recommended to test alpha in future evaluations 

of the ICD-BICQ.  

The discriminant validity, examined by correlations with the DS14, GAD-7, PHQ-9 and EQ-5D-5L  and 

convergent validity by correlations with the FPAS, showed that the 32-item ICD-BICQ measured the 

intended construct of BICs (79).  

The prevalence was shown for different cut-offs, however, due to the lack of a gold standard, we decided  

to recommend a cut-off at 36 points, as this identified the 20% worst scores in the ICD-BICQ. The findings 

revealed a prevalence of BICs in 18.4% men and 29.8% women. A further multivariate analysis is required 

to examine if this association still remains and whether it concerns a sub-set of patients.  The cross-

sectional design only enables a one-time glance at how patients do in terms of BICS. Usage of a 
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longitudinal design are recommended, if knowledge is warranted in terms of the instrument’s predictive 

validity e.g. whether BICs only are present at the beginning or if there is a subset of patients who have to 

live with their BICs. A heterogenic population of patients with an ICD was included in the 

abovementioned tests, however, all from the same hospital and from a Danish context. Generalizability 

of the scale thus requires further testing in different settings and cultural contexts.  
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A SHORT DISCUSSION OF PAPER I-VI (FINDINGS) 

The use of a systematic collection of self-reported data (PROs) makes it possible to monitor changes in 

e.g. anxiety and depression over time, enabling individualized care (162, 163). The long-term follow-up 

in the DEFIB-WOMEN study has added new knowledge of the trajectory of anxiety and depression in 

relation to indication and sex. Consistent with previous findings (17, 29-31, 164), our study revealed that 

20% of patients had an anxiety score ≥ 8 points, although symptoms decreased over time. The prevalence 

of patients with a depression score ≥ 8 was lower in both indication groups (range 9 to 11%) and remained 

stable over time.  

Several studies have associated female sex with more symptoms of anxiety and depression (19, 29, 38, 

41, 42). The associations between indication, anxiety and depression have been discussed widely. One 

study demonstrated an association between anxiety, female sex and SPI (165). Another study found SPI 

as a predictor for anxiety and depression in men (38). However, results are conflicting most likely due to 

different study designs, methods used and sample sizes (19, 29, 38, 47, 48).  

Overall, the findings showed that women were more likely to report higher levels of anxiety as compared 

to men. Special attention is warranted to women with an SPI, as they generally reported more symptoms 

of anxiety and depression as compared to women with a PPI and men with PPI or SPI. Clinically relevant 

mean differences of 1-2 points were observed during follow-up, when comparing women and men 

stratified by indication (MCID for HADS is 1.7 points) (166). The results showed sub-clinical levels of 

anxiety and depression, however, sub-clinical levels in patients with an ICD have been found to increase 

the risk of a ventricular tachyarrhythmia and mortality (44-46). Thus, in order to prevent poorer clinical 

outcomes, the detection of even sub-clinical levels of anxiety and depression and provision of treatment 

may be warranted (167, 168).  

Information on patients’ experiences can provide information on how interventions are perceived and thus 

insight into the quality of health care (162, 163). The scoping review indicated that BICs were evident in 

patients treated with an ICD with different impact on patients’ lives. Thus, to determine the prevalence of 

BICs, the ICD-BICQ was developed. Psychometric evaluation demonstrated that a 32-item ICD-BICQ 

was a valid and reliable instrument to measure BICs. A total of 29.8% of women and 18.4% of men 

reported BICs at a cut-off of 36 points.  

Findings highlight the importance of the inclusion of the patient’s perspective on the continuous work of 

developing and improving clinical practice (163) . In addition, the study added new knowledge of BICs 

in the ICD population showing that both men and women reported BICs and thus are at risk of poor QOL, 
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as also shown in other patient populations (55, 69-71). Studies of aesthetic implantation techniques have 

shown positive results due to hiding the visible changes after implantation and due to the long-term 

functionality of the ICD (64, 67, 169, 170). However, to date there is a lack of larger randomized studies, 

where the ICD e.g. is implanted traditionally versus an alternative approach, using the same instrument 

as evaluation of BICs. For this purpose, the ICD-BICQ could be used as an outcome measure. Systematic 

screening of patients would help determine whether patients having BICs experience a reduction over 

time. In clinical practice, healthcare professionals can use the ICD-BICQ to identify patients with BICs 

and initiate a dialogue if relevant, in terms of helping patients coping with the cosmetic changes after ICD 

implantation (56). 
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CONCLUSION  

Based on the studies in this thesis, the following conclusions can be drawn: 

Study I 

A study based on data from the DEFIB-WOMEN study (Paper I): 

 Patients with an SPI reported higher anxiety mean scores as compared to the PPI group except at 

6 and 24 months of follow-up and higher depression mean scores as compared to the PPI group 

except at 24 months of follow-up.  

 Women reported higher levels of anxiety as compared to men, however, only higher levels of 

depression at baseline. 

 Women with an SPI reported most symptoms, both of anxiety and depression, as compared to 

women with a PPI and men with either indication. 

 The prevalence of anxiety was highest in patients with an SPI (range 13% to 20%) as compared 

to patients with a PPI (range 10% to 15%).  

 The prevalence of depression was stable over time in both groups (range 9% to 11%).  

Study II 

The mixed-methods study (Paper II, III & VI):  

 The scoping review revealed the presence of BICs in both men and women with an ICD. Due to 

lack of systematic research and a validated measure of BICs, it was not possible to determine the 

prevalence. 

 Subsequently, a 39-item questionnaire, the ICD-BICQ, was developed to measure BICs due to the 

cosmetic changes after ICD implantation.  

 A cohort of patients with an ICD (n=331) identified from the Danish Pacemaker and ICD Register 

completed a survey containing the ICD-BICQ and other validated questionnaires, of which 5 were 

excluded due to a reoperation, leaving surveys from 326 patients for the analyses.  

 A total of 95.4 % (311) patients completed the ICD-BICQ.  

 Psychometric evaluation showed good construct validity and internal consistency (Cronbach’s α 

= 0.948) of a one-factor 32-item questionnaire.  

 A scale was created and a cut-off at 36 points was recommended to identify patients having BICs. 

 The prevalence of BICs was 29.8 % in women and 18.4 % in men. 
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PERSPECTIVES 

We have shown that patients with an SPI reported higher scores of anxiety and depression as compared 

to patients with a PPI. Thus, in clinical practice we recommend systematic screening for symptoms of 

anxiety and depression in patients before discharge from the hospital and again at the first outpatient visit. 

In order to provide the best possible care for patients, this will help identifying patients who might need 

treatment for anxiety or depression. Cardiac rehabilitation that includes a team of healthcare professionals 

and a psychologist specialized in ICD treatment could provide the most optimal setting for patient 

education and guidance of what to expect after ICD implantation.  

Furthermore, we demonstrated that there is a lack of a standardized questionnaire addressing BICs in the 

ICD population, for which reason we developed the ICD-BICQ. In clinical practice, healthcare 

professionals can use the ICD-BICQ to identify patients with BICs. In addition, healthcare professionals 

could initiate a dialogue if relevant, in terms of helping patients coping with the cosmetic changes after 

ICD implantation. The ICD-BICQ can also be used in prospective studies to examine whether BICs are 

persistent or dissipate over time. When implementing new operation techniques, the ICD-BICQ can be 

used as an outcome measure to evaluate the effect on BICs in patients. Furthermore, to gain a more 

comprehensive understanding of patients’ experiences of living with an ICD, the ICD-BICQ should be 

combined with other PROs. 
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SUMMARIES 

 

English summary  

 

The implantable cardioverter defibrillator (ICD) is the first line treatment for the prevention of sudden 

cardiac death. Guidelines encompass both primary- and secondary prophylactic indication (PPI, SPI).  

Due to improvements in the treatment of cardiovascular disease, more patients survive and live a longer 

life with their heart disease. The latest data from the Danish Pacemaker and ICD Register from 2019 show 

that in Denmark 11,600 patients live with an ICD.  

The ICD is implanted in the left pectoral region in a subcutaneous pocket, leaving a visible scar, and in 

some patients a visible contour of the ICD under the skin. The benefits of the ICD are unequivocal in 

terms of survival and the majority of patients adapt well to living with the device.  

Device-related issues, such as anxiety and depression, are experienced in around 20% of patients which 

may affect their health-related quality of life (QOL). Studies of whether ICD indication, PPI versus SPI 

have a differential influence on anxiety and depression or sex respectively, have led to mixed results. 

However, attention is needed as anxiety and depression reduce QOL and may increase the risk of sudden 

cardiac death and a ventricular tachyarrhythmia.  

It is known that social norms and mass-media exposure with body image ideals affect both men and 

women. Studies in the ICD population have suggested that women are being more likely to report body 

image concerns (BICs) as compared to men, however, lack of a united concept of BICs seems to be evident 

in this population. Overall, research shows conflicting results, and little is known about the prevalence of 

BICs or the existence of possible questionnaires to measure BICs. 

The aims of the thesis were to investigate (i) the association between ICD indication (primary- versus 

secondary prophylactic) and sex in relation to anxiety and depression and (ii) the prevalence of anxiety 

and depression, up to 24 months of follow-up (Paper I). Furthermore to examine the prevalence of BICs, 

possible questionnaires to measure BICs, and the potential impact on patients’ lives via a scoping review 

(Paper II), and to develop a questionnaire that assesses self-reported ICD-related BICs (Paper III) and to 

perform a psychometric evaluation of the newly developed ICD-BICQ and determine a cut-off to evaluate 

the prevalence of BICs in the ICD population (Paper IV). 

 

Paper I: Patients with a first-time ICD, participating in the national, multi-centre, prospective DEFIB-

WOMEN study (n=1,496; 18% women) in the period June 2010 to April 2013, completed the Hospital 
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Anxiety and Depression Scale (HADS) at implantation and after 3, 6, 12 and 24 months. Patients with an 

SPI reported higher anxiety mean scores as compared to the PPI group except at 6 and 24 months of 

follow-up and higher depression mean scores as compared to the PPI group except at 24 months of follow-

up. Women with an SPI reported most symptoms, both of anxiety and depression, as compared to women 

with a PPI and men with either indication. The prevalence of anxiety was highest in patients with an SPI 

(range 13% to 20%) as compared to patients with a PPI (range 10% to 15%). The prevalence of depression 

was stable over time in both groups (range 9% to 11%).  

Paper II: A scoping review was conducted by searching the databases Medline, Embase, PsycInfo and 

CINAHL first in August 2016 with a repeated search in May 2017. A total of 40 papers were included in 

the review. None of the 16 qualitative or 24 quantitative studies had BICs as a primary endpoint. BICs 

were present in the ICD population in various degrees and could be attributed to the scar/bump from the 

ICD. It was not possible to determine the prevalence of BICs, as the most frequently used questionnaire 

the “Florida Patient Acceptance Survey” only had two items out of 18 assessing BICs.  

Paper III: The ICD-BIC questionnaire (ICD-BICQ) was developed using several methods. The results 

from the scoping review were used to identify themes of BICs and the creation of the first item pool. 

Subsequently, we performed cognitive interviews with a total of eight patients with an ICD (2 women, 6 

men; age 40 - 77 years), and input was obtained from both two specialists in questionnaire construction 

and healthcare professionals specialized in ICD treatment, to refine and validate the questionnaire. A 

conceptual framework was created containing four general dimensions (1) Assessment, (2) Behavior, (3) 

Body perception, and (4) Emotions. The final version ended up with 39 items tapping into the four 

dimensions, assessed on a 5-point Likert-type scale.   

Paper IV: The ICD-BICQ was psychometrically evaluated for its construct validity determined by the 

Kaiser-Meyer-Olkin test, Scree-plot and an explorative factor analysis. Internal consistency was examined 

via Cronbach’s alpha and the convergent validity via correlations to other validated questionnaires. A 

weighted and simple scale was developed and a cut-off to evaluate the prevalence of BICs. A cohort of 

patients with an ICD (n=331) identified from the Danish Pacemaker and ICD Register completed a survey 

containing the ICD-BICQ and other validated questionnaires, of which 5 were excluded due to a 

reoperation, leaving surveys from 326 patients for the analyses. In total, 311 patients (95.4%) completed 

the ICD-BICQ. Results related to construct validity revealed a one-factor structure based on 32 items, 

with an internal consistency measured by Cronbach’s alpha of 0.948. We chose a cut-off of 36 points on 

the ICD-BICQ, based on 20% patients with the highest score. The prevalence was 29.8 % in women and 

18.4 % in men. 
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Conclusion                                                                                                                                       

The impact of ICD indication showed that the SPI group reported higher anxiety mean scores as compared 

to the PPI group except at 6 and 24 months of follow-up and reported higher depression mean scores as 

compared to the PPI group except at 24 months of follow-up. Women with an SPI reported most 

symptoms, both of anxiety and depression, as compared to women with a PPI and men with either 

indication. The prevalence of anxiety was highest in patients with an SPI (range 13% to 20%) as compared 

to patients with a PPI (range 10% to 15%). The prevalence of depression was stable over time in both 

groups (range 9% to 11%).  

The scoping review revealed that BICs were present among ICD patients, but due to lack of systematic 

research and a validated measure of BICs, it was not possible to determine the prevalence. Consequently, 

we developed a 39-item questionnaire specifically addressing BICs (ICD-BICQ). A cohort of patients 

with an ICD (n=331) identified from the Danish Pacemaker and ICD Register completed a survey 

containing the ICD-BICQ and other validated questionnaires, of which 5 were excluded due to a 

reoperation, leaving surveys from 326 patients for the analyses. Psychometric evaluation showed good 

construct validity and internal consistency (Cronbach’s α=0.948) of a one-factor 32-item questionnaire. 

A score at 36 points was recommended as cut-off in order to identify patients at risk of having BICs. The 

prevalence of BICs was 29.8% in women and 18.4% in men, indicating that both men and women are 

experiencing BICs after ICD implantation.  
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Danish summary (Dansk resumé) 

 

Behandling med en implanterbar cardioverter defibrillator (ICD) (også kaldet en intern hjertestarter) 

bruges til forebyggelse af pludselig hjertedød. Guidelines omfatter både en primær og sekundær 

profylaktisk indikation (PPI, SPI). Grundet forbedringer i behandlingen af hjerte-kar-sygdomme, 

overlever flere patienter og lever et længere liv med deres hjertesygdom. De seneste data fra det Danske 

Pacemaker og ICD Register viser, at 11.600 danske patienter lever med en ICD.  

ICD'en implanteres i venstre brystregion, i en subkutan lomme. Operationen efterlader et synligt ar og hos 

nogle patienter kan konturen af ICD'en ses under huden. Fordelene ved ICD behandling er entydige med 

hensyn til overlevelse, og hovedparten af patienterne lever et godt liv med deres ICD. ICD-relaterede 

problemstillinger, såsom angst og depression, opleves hos ca. 20% af patienterne, hvilket kan påvirke 

deres sundhedsrelaterede livskvalitet (QOL). Undersøgelser af hvorvidt indikationen for ICD (PPI versus 

SPI) har en forskellig indflydelse på hhv. angst og depression eller køn, har ikke vist entydige resultater. 

Det er derfor vigtigt at udforske dette område nærmere, da angst og depression reducerer QOL og kan øge 

risikoen for farlige hjerterytmeforstyrrelser og pludselig hjertedød.  

Sociale normer og massemediernes eksponering af kropsidealer er kendt for at påvirke både mænd og 

kvinder. Undersøgelser blandt patienter med en ICD har antydet, at kvinder er mere tilbøjelige til at 

rapportere bekymringer om deres krops udseende sammenlignet med mænd, men det tyder på at der 

mangler et samlet koncept til at undersøge bekymringer om kroppens udseende (body image concerns 

(BICs)) i denne population. Overordnet viser forskning modstridende resultater, og der vides lidt om 

forekomsten af BICs samt eksistensen af mulige spørgeskemaer til at undersøge BICs. 

Formålet med afhandlingen var at undersøge (i) sammenhængen mellem ICD-indikation (primær versus 

sekundær profylaktisk) og køn i relation til angst og depression og (ii) udbredelsen af angst og depression, 

op til 24 måneders opfølgning (Artikel I). Desuden at undersøge forekomsten af BICs, mulige 

spørgeskemaer til måling af BICs og den potentielle indflydelse på patienternes liv via et scoping review 

(Artikel II) og at udvikle et spørgeskema til vurdering af selvrapporterede ICD-relaterede BICs (Artikel 

III) samt udføre en psykometrisk evaluering af det nyudviklede spørgeskema (ICD-BICQ) og fastlægge 

et cut-off til at evaluere forekomsten af BICs i ICD-populationen (Artikel IV). 

Artikel I: Patienter med en første gang ICD, der deltog i den nationale, multi-center, prospektive DEFIB-

DOMEN-undersøgelse (i alt 1.496; 18% kvinder) i perioden juni 2010 til april 2013, besvarede 

spørgeskemaet ”Hospitals Angst og Depression Skala” (HADS) ved implantationen og efter 3, 6, 12 og 

24 måneder. Patienter med en SPI rapporterede højere gennemsnitlige angst scores sammenlignet med 
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PPI gruppen, undtagen ved 6 og 24 måneders opfølgning og højere gennemsnitlige depressions scores 

sammenlignet med PPI gruppen undtagen ved 24 måneders opfølgning. Kvinder med en SPI rapporterede 

de fleste symptomer, både ift. angst og depression, sammenlignet med kvinder med en PPI og mænd med 

begge indikationer. Prævalensen af angst var højest blandt patienter med en SPI (13% til 20%) 

sammenlignet med patienter med PPI. Prævalensen af depression (9% til 11%) var stabil i 

opfølgningsperioden i begge grupper.  

Artikel II: Et scoping review blev foretaget via søgning i databaserne Medline, Embase, PsycInfo og 

CINAHL først i august 2016 med en opdateret søgning i maj 2017. I alt blev 40 artikler inkluderet i 

reviewet. Ingen af de 16 kvalitative eller 24 kvantitative artikler havde BICs som et primært endepunkt. 

BICs var til stede i ICD-populationen i forskellig grad, og kunne tilskrives arret/bulen fra ICD’en. Det var 

ikke muligt at finde prævalensen BICs, da det mest anvendte spørgeskema "Florida Patient Acceptance 

Survey" kun havde to spørgsmål ud af 18, der undersøgte BICs. 

Artikel III: Spørgeskemaet ”ICD-BICQ” blev udviklet ved hjælp af flere metoder. Resultaterne fra et 

scoping review af BICs blev brugt til at identificere temaer ift. BICs og første udarbejdelse af spørgsmål 

til spørgeskemaet. Efterfølgende udførte vi kognitive interviews med otte patienter med en ICD (2 

kvinder, 6 mænd; alder 40-77 år), og fik input fra to specialister i udarbejdelse af spørgeskemaer samt 

sundhedsprofessionelle specialiserede i ICD behandling, til at forfine og validere spørgeskemaet. Der blev 

oprettet en konceptuel beskrivelse af BICs indeholdende de fire generelle dimensioner (1) Vurdering, (2) 

Adfærd, (3) Kropsopfattelse og (4) Følelser. Den endelige version endte 39 spørgsmål fordelt i de fire 

generelle dimensioner, alle vurderet på en 5-punkts Likert skala. 

Artikel IV: ICD-BICQ blev psykometrisk vurderet ift. konstruktionsvaliditet ved hjælp af Kaiser-Meyer-

Olkin test, Scree-plot og en Explorativ Faktor Analyse. Intern konsistens blev undersøgt via Cronbach’s 

alfa og den konvergente validitet via korrelationer til andre validerede spørgeskemaer. Der blev udviklet 

en vægtet og enkel skala og et cut-off til at evaluere prævalensen af BICs. I alt besvarede 331 patienter 

med en ICD, identificeret fra det Danske Pacemaker og ICD Register en spørgeskemaundersøgelse 

indeholdende ICD-BICQ samt andre validerede spørgeskemaer. I alt blev 5 personer ekskluderet da de 

havde fået en re-operation i inklusionsperioden, hvorfor i alt 326 patienter blev inkluderet i analyserne. I 

alt havde 311 patienter (95.4%) besvaret ICD-BICQ. Resultater viste en-faktor struktur baseret på 32 

spørgsmål samt en Cronbach’s alfa på 0,948. Vi valgte et cut-off på 36 point i ICD-BICQ, baseret på de 

20% patienter der havde den højeste score. Prævalensen af BICs var 29,8% blandt kvinder og 18,4% 

blandt mænd. 
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Konklusion 

Resultaterne viste, at SPI gruppen rapporterede flere symptomer af angst sammenlignet med PPI gruppen, 

undtagen ved 6 og 24 måneders opfølgning, samt rapporterede flere symptomer af depression 

sammenlignet med PPI gruppen, undtagen ved 24 måneders opfølgning. Kvinder med en SPI rapporterede 

de fleste symptomer, både ift. angst og depression, sammenlignet med patienter med en PPI og mænd 

med begge indikationer. Prævalensen af angst var højest blandt patienter med en SPI (13% til 20%) 

sammenlignet med patienter med en PPI (10% til 15%). Prævalensen af depression lå stabilt i begge 

grupper over tid (9% til 11%). 

Et scoping review viste, at BICs var til stede blandt ICD-patienterne, men på grund af manglende 

systematisk forskning og validerede spørgeskemaer til at vurdere BICs, var det ikke muligt at bestemme 

prævalensen. Derfor udviklede vi et spørgeskema indeholdende 39 spørgsmål, der specifikt undersøgte 

BICs (ICD-BICQ). En kohorte bestående af 331 patienter med en ICD, besvarede en spørgeskema 

undersøgelse indeholdende ICD-BICQ samt andre validerede spørgeskemaer. I alt havde 311 patienter 

(95.4%) besvaret ICD-BICQ.Den psykometriske evaluering viste en god konstruktionsvaliditet samt 

intern konsistens (alfa = 0,948) af et ICD-BICQ bestående af en faktor indeholdende i alt 32 spørgsmål. 

En score på 36 point blev anbefalet som cut-off til at identificere patienter i risiko for at få BICs. 

Forekomsten af BICs var 29,8% blandt kvinder og 18,4% blandt mænd, hvilket indikerer, at både mænd 

og kvinder oplever BICs efter ICD implantation. 
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