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Abstract 

Dissertation Title:  Feasibility and Effect of a Mindfulness Based Stress Reduction 

Program on Anxiety, Depression, and Coping in a Sample of Adolescents with 

Implantable Cardioverter Defibrillators or Pacemakers 

Vicki A. Freedenberg, Doctor of Philosophy, 2013 

Dissertation Directed By:  Erika Friedmann, PhD   

Background:    Sudden cardiac death (SCD) is a major health problem in the United 

States, causing approximately 300,000 to 400,000 deaths annually. Adolescents who have 

implantable cardioverter defibrillators (ICDs) or pacemakers due to arrhythmias have 

increased risk of SCD and face unique challenges that can cause psychosocial distress. 

Psychosocial interventions are effective for adults with cardiac devices and could 

positively impact adolescents’ adjustment to these devices.  It is crucial to establish the 

feasibility and efficacy of psychosocial interventions in this population. 

Purpose: This study examines the feasibility of a Mindfulness Based Stress Reduction 

(MBSR) program for adolescents with ICDs/pacemakers and evaluates anxiety, 

depression, and coping before and after the six week intervention. 

Methods:  The MBSR intervention was evaluated in a one group pre-post prospective 

study. Participants’ coping (Response to Stress Questionnaire) and anxiety and 

depression  (Hospital Anxiety and Depression Scale) were assessed before and after the 

MBSR intervention.  Qualitative data were obtained from post intervention interviews.  

Ten adolescent patients with either an ICD or pacemaker who are followed in the 

cardiology clinic at Children’s National Medical Center in Washington, D.C. participated 



 

 

 

 

in the intervention.  Hypotheses were tested with paired-sample t-tests, Pearson’s 

correlations and Fisher’s exact tests.  

Results: Feasibility was demonstrated by successful recruitment of 10 participants, 100% 

participation, and 100% completion. Anxiety decreased significantly following the 6-

week MBSR intervention, with a large effect size. Coping skills were related negatively 

to anxiety and depression. 

Conclusion: The small but growing research literature on MBSR interventions in 

adolescents supports a positive effect on anxiety, depression, and coping.   This study 

verifies the efficacy and tolerability of an MBSR intervention in a population of 

adolescents previously unexamined in the research literature, adolescents with 

ICDs/pacemakers. This study provides clinicians and researchers with specific data about 

types of coping strategies and their relationships to anxiety and depression. Due to the 

small sample size, it will be difficult to generalize the findings without additional 

research. This study will pave the way for larger, more rigorous studies to further 

examine the efficacy of MBSR interventions in adolescents with high risk cardiac 

diagnoses. 
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CHAPTER I 

Statement of the Problem 

Introduction 

     The purpose of this study is to test the feasibility of a Mindfulness Based Stress 

Reduction (MBSR) program for adolescents with implantable cardioverter defibrillators 

(ICDs), or pacemakers and to evaluate levels of anxiety, depression, and coping before 

and after the six week MBSR program. 

     The background, statement of the problem, study significance, theoretical model, 

study purpose, aims, hypotheses, and methodology will be discussed. 

Background 

     Sudden cardiac death (SCD) due to cardiac arrhythmia is a major health problem in 

the United States, causing approximately 300,000 to 400,000 deaths annually (Myerburg, 

2001). Implanted cardiac devices, i.e. implantable cardioverter defibrillators (ICDs) and 

pacemakers, are the treatment of choice for many types of heart rhythm abnormalities.  In 

an analysis of ICD and pacemaker implantation in the United States between 1997 and 

2004, implantation rates for these devices increased by 19% and 60%, respectively 

(Zhan, 2007).  Most SCD’s are caused by ventricular arrhythmias, with more than 95% of 

patients dying before reaching the hospital (Zhang, 2003).  Implantable cardioverter-

defibrillators (ICDs) are the treatment of choice for life-threatening ventricular 
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arrhythmias in adult and pediatric patients (Berul, 2008). This technology is relatively 

new to the pediatric population, due to the decrease in size of the devices over the last 

decade.  Pacemakers are implanted cardiac devices which are primarily used to regulate 

the heart rhythm due to dysfunction of the sinoatrial or atrioventricular nodes. 

Implantation of a pacemaker or an ICD in a patient may cause body image issues, 

problems in psychosocial adaptation and quality of life, and contribute to the 

development of affective disorders (Duru et al., 2001). 

     In recent years, the number of studies examining psychosocial issues following ICD 

and pacemaker implantation has greatly increased, however, the vast majority of these 

studies pertain to adult patients. The results of these studies cannot be generalized to 

children, as adults arguably have greater intellectual, developmental, and emotional 

resources than their pediatric counterparts (DeMaso, 2004).  Gradaus and colleagues 

(2004) followed children and young adolescents with ICDs for an average of four years 

and found that the children’s total survival was excellent (95.8%). Increased survival 

rates from sudden cardiac arrest in both adults and pediatric patients with ICDs have 

changed the focus of research from clinical outcomes to the evaluation of psychosocial 

factors related to the impact of living with this surgically implanted device which delivers 

an electrical shock to treat a life-threatening ventricular arrhythmia.  The major 

psychological benefit of ICD implantation is the feeling of increased security due to the 

protection of having the device (Sears, 2006). 

     The experience of being shocked and/or the fear of being shocked during defibrillation 

is one of the most significant features of living with an ICD.  Inappropriate shocks may 

also increase the incidence of psychiatric symptoms, and these shocks may occur more 
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commonly in pediatric ICD patients (DeMaso, 2004). Children with ICDs have high rates 

of inappropriate shocks due to lead fractures, higher heart rates, and non-compliance with 

taking medications and non-adherence to activity restrictions (Berul, 2008). In addition, 

they have in increased rate of surgical revision of their devices, as the devices last only 

about 4-6 years (if no complications occur). These devices are being implanted at very 

young ages as early as six months.  

     The majority of research has focused on the adverse psychological effects suffered by 

adults with ICDs, most commonly ICD-specific fears and symptoms of anxiety related to 

receiving shocks. Approximately 13-38% of adult ICD recipients experience diagnosable 

levels of anxiety, and 24-33% report symptoms of depression (Sears, 1999). Adult studies 

have specifically identified anxiety, depression and post traumatic stress disorder (PTSD) 

as troubling outcomes of ICD placement (Walsh, E.et al, 2006, Krohn, 1994). Studies of 

a New Zealand population with ICDs found depression in 7% of adult ICD patients, and 

anxiety in 13% of adult ICD patients (Newall, 2007). Bilge et al found 46% of patients 

with an ICD had anxiety and 41% had depression (2006). In a review of published studies 

examining the effects of ICDs on anxiety and depression, Freedenberg, and colleagues 

(2011) found significant numbers of ICD recipients remain anxious and depressed 1 year 

after ICD implantation. It is hypothesized that adolescent patients will exhibit even 

greater amounts of distress than adults due to decreased psychological resources 

(DeMaso, 2009).  Maryniak et al described a population of ICD patients who had 

received shocks and found that 69% had diagnoses of anxiety or depression (2007). In 

addition, ICD recipients who are younger, female, and received ICD shocks are 

especially vulnerable to psychological distress (Freedenberg et al, 2011). Younger 
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patients appear to be at increased risk for frequent shocks, and may have more 

interruptions in their daily life, and develop more avoidant behaviors and elevated 

anxiety levels (Sears, 2002). Risk factors for psychosocial problems include younger 

patients (<50 years), multiple ICD shocks, female gender, premorbid psychological 

difficulties, low social support, poor understanding of condition and device, and more 

severe medical conditions (Friedmann, 2006, Sears, 2006).  

     Depression and anxiety are reported to be more common in patients with permanent 

pacemakers than in the general population (Duru et al, 2001). Aydemir and colleagues, 

reported that 19.1% of adult pacemaker patients merited a psychiatric diagnosis, and 

10.7% were clinically depressed. In adult ICD patients depression was identified in 35% 

of cases. Currently, there is not enough data to be able to generalize findings from adults 

with ICDs to the pediatric population. 

     At the present time, there is only one study that examined ICD quality of life (QOL) 

data in adolescents. In a cohort of 20 patients aged 9-19 years, DeMaso, et.al. (2004) 

performed a pilot study with 20 ICD patients, ages 9 to 19 years, with a mean age of 14.8 

years, and found significant associations among measures of anxiety, depression, family 

functioning and quality of life.   They found that patients with ICDs had significantly 

lower scores for physical functioning, social emotional-behavioral roles, self-esteem, and 

parent emotional impact, and higher depression scores.  

     Four small studies of nursing interventions to improve psychosocial recovery 

following ICD implantation have been reported in adults (Dougherty, et al., 2005; Kohn, 

C. et al., 2000; Cowan, MJ et al., 2001; and Sneed, NV, et al., 1997).  These interventions 

included a cognitive behavioral therapy (CBT) intervention on psychosocial outcomes 9 
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months after ICD implant (Kohn et al.,2000); a relaxation training, biofeedback and 

health education intervention (Cowan, et al., 2001); a combined telephone, psychiatric 

nursing, and support group intervention (Sneed, et al., 1997); and a telephone 

intervention delivered by expert cardiovascular nurses post-ICD (Dougherty, et al.,2005).  

All of these studies found significant reductions in anxiety, and all had only adult 

participants.  These studies suggest that psychological interventions may be effective 

methods for decreasing distress in patients with ICDs or pacemakers.  

     Mindfulness Based Stress Reduction (MBSR) is a structured 8-week group 

intervention program which has been proposed as an approach which can affect a positive 

change in fundamental perspectives toward health and disease (Kabat-Zinn, 1990). 

MBSR is a psycho-educational program which focuses on the attainment of mindful, 

non-judgemental awareness of our thoughts, physical sensations and environment in the 

present moment, with the intent of fostering calmness and centering. This program has 

been in place for over 2 decades with multiple studies, including good quality 

randomized controlled trials, confirming the benefits of the program among many adult 

clinical populations and healthy individuals who want to improve their coping skills. 

Evidence of the benefits of MBSR in adults has been published in various meta-analyses 

(Grossman, et al. 2004, Irving, et al., 2009). Grossman and colleagues (2004) found 

consistent and strong effect sizes across samples of adults with chronic pain, 

fibromyalgia, cancer, anxiety disorders, and depression. However, researchers are just 

beginning to investigate the feasibility, application, and effectiveness of MBSR 

interventions with children and adolescents. Burke (2010) reviewed the limited published 

research on mindfulness-based approaches with children and adolescents, the majority of 
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which included non-clinical samples.  The 15 studies reviewed had sample sizes which 

ranged from 1-228, and ages from 4 to 19 years.  According to Burke (2010), all of these 

studies investigated feasibility and acceptability of mindfulness-based interventions, and 

overall conclusions indicate that interventions were well-tolerated, acceptable, and safe 

with no adverse events reported. Burke (2010) states that analyses of changes in post-

treatment outcome measures range from non-significant to significant, with reported 

effect sizes ranging from small to large (d= -0.2-1.4) (p. 136).  Clinical samples 

investigated consisted of substance abuse and sleep disorders (Bootzin and Stevens, 

2005), ADHD (Zylowska et al., 2007), conduct disorder (Singh et al. 2007), Prader-Willi 

syndrome (Singh et al. 2008), externalizing disorders (Bogels et al. 2008), mixed 

psychiatric disorders (Biegel et al. 2009), gastroesophageal reflux (Ott, 2002), and 

anxiety (Semple, et al. 2005).  The above literature summary identifies the prevalence of 

anxiety, depression, and other psychological effects of having an ICD. However, the vast 

majority of studies have been done in the adult population.  ICDs are becoming more 

widely used in the adolescent population and the feasibility of interventions which can 

possibly aid in their adjustment need to be investigated.  

Statement of the Problem 

     Adolescents with ICDs or pacemakers face unique challenges such as the experience 

of getting shocked, school absence, physical limitations and restrictions, social isolation, 

peer issues, and body image changes due to the appearance of the cardiac device and 

body scar.  According to Shaw (2006), the adolescent’s response to these issues is 

determined by risk factors including coping style, developmental level, temperament and 

family functioning. 
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     The social, emotional and behavioral problems which may occur with prolonged stress 

can interfere with interpersonal relationships, school success, and potential to become 

competent adults and productive citizens (Greenberg, et al. 2001). The prevalence of 

mental health issues among school-aged children is increasing, with approximately 20% 

of children experiencing problems which warrant the need for mental health services 

(Romano, et al. 2001). In addition, many common medications used to treat mental health 

problems such as anxiety and depression can increase the risk of arrhythmias which could 

lead to ICD shocks. These findings suggest that adding the unusual stresses experienced 

by this population of adolescents with ICDs or pacemakers and other life-threatening 

cardiac illnesses may compound the long-term issues faced by this already at-risk 

population.  

     To date there are no published studies investigating MBSR interventions in children or 

adolescents with ICDs, pacemakers, or any pediatric heart disease.  Burke (2010) found 

that while there is no generalized empirical evidence of the efficacy of MBSR 

interventions in children and adolescents, current research demonstrates support for the 

feasibility of these interventions. Burke (2010) suggests that it is time for research to shift 

to adopting standardized intervention formats which will allow replication and 

comparison studies, in an effort to develop a strong base of evidence in this population.  

Significance of the Study 

     The small but growing research literature on MBSR interventions in adolescents 

shows promise of a positive effect on outcomes of anxiety, depression, and coping.  This 

feasibility produced positive results, which will add data about the efficacy and 

tolerability of an MBSR intervention in a population of adolescents which has not yet 
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been reported in the research literature, specifically adolescents with ICDs or 

pacemakers. In addition, the study provided specific data about type of coping strategies 

and their effect on clinical outcomes of anxiety and depression.  Due to the small sample 

size, it will be difficult to generalize the findings to the greater population of the 

adolescents or other clinical populations.  However, according to Compas, et al. (2006), 

teaching adolescents to think positively, cognitively restructure their thoughts, distraction 

and acceptance through positive interventions may improve clinical outcomes.  The 

MBSR intervention demonstrated this effect in this specific population, and will pave the 

way for larger, more rigorous studies with randomized samples and control groups to 

further examine the efficacy of these interventions in adolescents with ICDs and high risk 

cardiac diagnoses. 

Theoretical Model and Conceptual Framework 

     The model which was used to examine the effect of a MBSR program on anxiety, 

depression, and coping in a patient population of adolescents with ICDs or pacemakers is 

the Biopsychosocial model (BPS) (Figure 1.1).  

Figure 1.1: Conceptual diagram of the Bio-Psycho-Social model   

     BIOLOGICAL 

 

 PSYCHOLOGICAL      SOCIAL 

The BPS was first described by psychiatrist George Engel in 1977.  This is an 

interdisciplinary model which assumes that health and wellness outcomes and accurate 

diagnosis are intricately related to the patient’s subjective experience of the biological, 

     OUTCOMES 
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psychological and social dimensions of illness (Borrell-Carrio, Suchman, and Epstein, 

2004). The BPS model is based on general systems theory (Von Bertalanffy, 1968) as an 

approach to increase holistic methods of scientific inquiry and conceptualization (Engel, 

1977).  According to Engel (1977), variation in the clinical expression of disease, 

whether physical (i.e. diabetes) or psychological (i.e. schizophrenia) is related to the 

individual’s experience of psychological, social and cultural factors in addition to 

concurrent biological and biochemical factors (p. 132). Engel (1977) also believed that 

treatment directed only at the biochemical abnormality does not necessarily restore an 

individual’s health, even if the abnormality is amended or improved. In addition, the BPS 

model states that the relationship between patient and health care provider is a powerful 

influence over the therapeutic outcome, whether positive or negative, in that the 

psychological effects of this relationship can affect biochemical reactions and processes 

of the disease being treated (Engel, 1977). Therefore, the health care provider is seen as a 

conduit and educator in the effort to improve the patient’s peace of mind and healing 

powers.  

     The advantage of the BPS model is that physical illness, psychological illness or 

distress, and the social context (both individual and societal) in which the patient lives are 

considered equivalent and inseparable, therefore, interventions aimed at addressing all of 

these spheres are imperative in improving health outcomes. Figure 1.2 outlines the 

associated variables in this study and their relationship to the BPS model.  
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Figure 1.2: Biopsychosocial model and associated variables 

 

 

 

 

 

 

   

 

In addition, the MBSR intervention which will be used in this study aims to address each 

component of the BPS model and fits well within this model (Figure 1.3). 
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Figure 1.3: Components of MBSR Intervention and their relationship to BPS model 

 

 

 

 

            

            

            

            

            

             

 

 

 

 

 

 

The outcome measures and their relationship to the MBSR components are outlined in 

Table 1.1. 

 

 

 

 

 

 

Biological 

 

 Meditation 

 Awareness of 

Breathing/Deep Breathing 

 Body Scan 

 Mindful eating  

 Yoga    

 Guided Imagery 

 

Psychological                                                                               

 Meditation 

 Awareness of Breathing/Deep Breathing 

 Guided Imagery 

 Pleasant/Unpleasant Events 

 Negative Internal Dialogue 

 Mindfulness in routine activities 

 

Social 

 Pleasant/Unpleasant Events 

 Group/Paired Discussions 

 

INTERACTION 

EFFECTS 
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Table 1.1: Outcome measures and their relationship to MBSR Intervention Components 

MBSR Components 

1. Meditation, breathing   5.  Pleasant/Unpleasant Events  

2. Yoga     6.  Mindful eating 

3. Body scan    7.  Mindful routine activities 

4. Guided imagery   8.  Negative internal dialogue 

Outcome Measure      MBSR Intervention 

Component 

RSQ 

 Primary Control Engagement Coping     

   Problem Solving       1, 5, 7, 8 

   Emotional Regulation      1, 2, 3, 4, 6, 7 

   Emotional Expression      1, 5, 8 

Secondary Control Engagement Coping 

   Positive Thinking       5, 6, 7 

   Cognitive Restructuring      8 

   Acceptance        8 

   Distraction        1, 2, 3, 4, 6, 7 

HADS 

Anxiety 

  Physical (tense, restless, panic symptoms, “butterflies  1, 2, 3, 4 

   in stomach”) 

  Psychological (fright, worry, not relaxed)    1, 3, 4, 5, 6, 7, 8 

Depression 

   Anhedonia        5, 8 

   Hypoactivity        2, 5, 7, 8 
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Chapter II 

Review of the Literature 

     The purpose of this study was to test the feasibility of a Mindfulness Based Stress 

Reduction (MBSR) program for adolescents with implantable cardioverter defibrillators 

(ICDs), or pacemakers and to evaluate levels of anxiety, depression, and coping before 

and after the six week MBSR program. 

     The literature review will encompass studies related to anxiety and depression in ICD 

and/or pacemaker recipients, adolescent coping, and MBSR interventions in adolescents. 

Background 

     Sudden cardiac death (SCD) due to cardiac arrhythmia is a major health problem in 

the United States, causing approximately 300,000 to 400,000 deaths annually (Myerburg, 

2001). Implanted cardiac devices, i.e. implantable cardioverter defibrillators (ICDs) and 

pacemakers, are the treatment of choice for many types of heart rhythm abnormalities.  In 

an analysis of ICD and pacemaker implantation in the United States between 1997 and 

2004, implantation rates for these devices increased by 19% and 60%, respectively 

(Zhan, 2007).  Most SCD’s are caused by ventricular arrhythmias, with more than 95% of 

patients dying before reaching the hospital (Zhang, 2003).  Implantable cardioverter-

defibrillators (ICDs) are the treatment of choice for life-threatening ventricular 

arrhythmias in adult and pediatric patients (Berul, 2008). This technology is relatively 
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new to the pediatric population, due to the decrease in size of the devices over the last 

decade.  Pacemakers are implanted cardiac devices which are primarily used to regulate 

the heart rhythm due to dysfunction of the sinoatrial or atrioventricular nodes. 

Implantation of a pacemaker or an ICD in a patient may cause body image issues, 

problems in psychosocial adaptation and quality of life, and contribute to the 

development of affective disorders (Duru et al., 2001). 

     In recent years, the number of studies examining psychosocial issues following ICD 

implantation has greatly increased, however, the vast majority of these studies pertain to 

adult patients. The results of these studies cannot be generalized to children, as adults 

arguably have greater intellectual, developmental, and emotional resources than their 

pediatric counterparts (DeMaso, 2004).  Gradaus and colleagues (2004) followed children 

and young adolescents with ICDs for an average of four years and found that the 

children’s total survival was excellent (95.8%). Increased survival rates from sudden 

cardiac arrest in both adults and pediatric patients with ICDs have changed the focus of 

research from clinical outcomes to the evaluation of psychosocial factors related to the 

impact of living with this surgically implanted device which delivers an electrical shock 

to treat a life-threatening ventricular arrhythmia.  The major psychological benefit of ICD 

implantation is the feeling of increased security due to the protection of having the device 

(Sears, 2006). 

     The experience of being shocked and/or the fear of being shocked during defibrillation 

is one of the most significant features of living with an ICD.  Inappropriate shocks may 

also increase the incidence of psychiatric symptoms, and these shocks may occur more 

commonly in pediatric ICD patients (DeMaso, 2004). Children with ICDs have high rates 
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of inappropriate shocks due to lead fractures, higher heart rates, and non-compliance with 

taking medications and non-adherence to activity restrictions (Berul, 2008). Both children 

and adolescents with ICDs or pacemakers they have in increased rate of surgical revision 

of their devices, as the devices last only about 4-6 years (if no complications occur). In 

addition, both types of cardiac devices require activity restrictions, such as contact sports. 

These devices are being implanted at very young ages as early as the first day of life.  

Anxiety and Depression 

     The majority of research has focused on the adverse psychological effects suffered by 

adults with ICDs, most commonly ICD-specific fears and symptoms of anxiety related to 

receiving shocks. Approximately 13-38% of adult ICD recipients experience diagnosable 

levels of anxiety, and 24-33% report symptoms of depression (Sears, 1999). Adult studies 

have specifically identified anxiety, depression and post traumatic stress disorder (PTSD) 

as troubling outcomes of ICD placement (Walsh, E.et al, 2006, Krohn, 1994). Studies of 

a New Zealand population with ICDs found depression in 7% of adult ICD patients, and 

anxiety in 13% of adult ICD patients (Newall, 2007). Bilge et al found 46% of patients 

with an ICD had anxiety and 41% had depression (2006). In a review of published studies 

examining the effects of ICDs on anxiety and depression, Freedenberg, and colleagues 

(2011) found significant numbers of ICD recipients remain anxious and depressed 1 year 

after ICD implantation. It is hypothesized that adolescent patients will exhibit even 

greater amounts of distress than adults due to decreased psychological resources 

(DeMaso, 2009).  Maryniak et al described a population of ICD patients who had 

received shocks and found that 69% had diagnoses of anxiety or depression (2007). In 

addition, ICD recipients who are younger, female, and received ICD shocks are 
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especially vulnerable to psychological distress (Freedenberg et al, 2011). Younger 

patients appear to be at increased risk for frequent shocks, and  may have more 

interruptions in their daily life, and develop more avoidant behaviors and elevated 

anxiety levels (Sears, 2002). Risk factors for psychosocial problems include younger 

patients (<50 years), multiple ICD shocks, female gender, premorbid psychological 

difficulties, low social support, poor understanding of condition and device, and more 

severe medical conditions (Friedmann, 2006, Sears, 2006).  

     Depression and anxiety are reported to be more common in patients with permanent 

pacemakers than in the general population (Duru et al, 2001). Aydemir and colleagues 

(1997), reported that 19.1% of adult pacemaker patients merited a psychiatric diagnosis, 

and 10.7% were clinically depressed. In adult ICD patients depression was identified in 

35% of cases. Currently, there is not enough data to be able to generalize findings from 

adults with ICDs to the pediatric population. 

     At the present time, there is only one study that examined ICD quality of life (QOL) 

data in adolescents. In a cohort of 20 patients aged 9-19 years, DeMaso, et.al. (2004) 

performed a pilot study with 20 ICD patients, ages 9 to 19 years, with a mean age of 14.8 

years, and found significant associations among measures of anxiety, depression, family 

functioning and quality of life.   They found that patients with ICDs had significantly 

lower scores for physical functioning, social emotional-behavioral roles, self-esteem, and 

parent emotional impact, and higher depression scores.  

     Four small studies of nursing interventions to improve psychosocial recovery 

following ICD implantation have been reported in adults (Dougherty, et al., 2005; Kohn, 

C. et al., 2000; Cowan, MJ et al., 2001; and Sneed, NV, et al., 1997).  These interventions 
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included a cognitive behavioral therapy (CBT) intervention on psychosocial outcomes 9 

months after ICD implant (Kohn et al.,2000); a relaxation training, biofeedback and 

health education intervention (Cowan, et al., 2001); a combined telephone, psychiatric 

nursing, and support group intervention (Sneed, et al., 1997); and a telephone 

intervention delivered by expert cardiovascular nurses post-ICD (Dougherty, et al.,2005).  

All of these studies found significant reductions in anxiety, and all had only adult 

participants.  These studies suggest that psychological interventions may be effective 

methods for decreasing distress in patients with ICDs or pacemakers.  

Coping 

     Coping is defined as responses that are experienced as voluntary, under the 

individual’s control, and involving conscious effort (Lazarus and Folkman, 1984).  

According to Connor-Smith et al. (2000), adaptation to stress includes cognitive, 

behavioral, emotional, and physiological responses. Involuntary responses are capable of 

increasing or decreasing a child’s ability to originate voluntary coping responses. In this 

model, the effectiveness of the response cannot be separated from the nature of the 

stressor, and there is no one response that is considered the most effective in any given 

situation (Connor-Smith et al, 2000). Compas and colleagues (2001) posit that 

development plays a critical role in coping, citing that responses to stress depend on the 

biological, cognitive, social and emotional development of the individual.   

     Numerous models of coping exist, however they are geared towards adult coping 

(Connor, Osowiecki, and Welch, 1997; Compas, Connor, Saltzman, Thomsen, & 

Wadsworth, 1999).  Previous models of coping were based on adults and did not have a 

strong developmental component (Compas et al., 2001).  According to the authors, 
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previous models of coping failed to identify the broad range of responses to stress in 

children in adolescents, relying on “simplistic” dichotomies such as problem- and 

emotion-focused coping or approach versus avoidance coping (Compas, Worsham, Ey, & 

Howell, 1996). This model places emphasis on evaluating a broad range of responses to 

stress, which include both voluntary or controlled coping responses, as well as 

involuntary or automatic coping responses. In addition to stress responses being 

categorized as voluntary and involuntary, there is further differentiation of coping 

responses into engagement or disengagement responses to the stressor.  

     Voluntary coping responses are consciously performed, and are geared toward 

controlling one’s cognitive, behavioral, emotional, or physiological responses to a 

stressor. The three  voluntary coping factors are:  (a) Primary Engagement Coping (aimed 

at influencing the stressful situation including emotional expression, emotional regulation 

and problem solving;( b) Secondary Control Engagement Coping (directed at changing 

oneself to adapt to the situation including positive thinking, distraction, cognitive 

restructuring, and acceptance); and (c) Disengagement coping (avoidance, denial, and 

wishful thinking) (Connor-Smith et al, 2000). 

     Involuntary responses are not under conscious or voluntary control and include: (a) 

Involuntary Engagement (emotional arousal, physiological arousal, rumination, impulsive 

thoughts and impulsive action); and (b) Involuntary Disengagement (inaction, escape, 

cognitive interference, and emotional numbing). 

     Several studies have indicated that engagement with a source of stress and one’s 

emotional responses are associated with better adjustment than disengagement coping 

responses (Compas et al., 2001, Connor-Smith and Calvete, 2004). Connor-Smith et al. 
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(2000) found that Primary and Secondary Control Engagement Coping were associated 

with lower anxiety and depressive symptoms, somatic complaints and withdrawal.   

     In addition, the multidimensional model of adolescent responses to stress (Compas et 

al. 1997) emphasizes the importance of assessing a broad range of stress responses 

(voluntary coping responses) and involuntary or automatic reactions (Connor-Smith et 

al., 2000). 

     This model guided the development of the Responses to Stress Questionnaire (RSQ) 

(Connor-Smith et al., 2000).   The RSQ has been shown in several studies to be a reliable 

and valid tool to measure  responses to stress in both normal and clinical populations of 

adolescents (Wadsworth, M.E., Rieckmann,T., Benson, M., Compas, B., 2004,  Compas, 

B., Boyer, M. Stanger, C., Colletti, R. et al., 2006, Xiao, J., Yao, S., Zhu, X., Zhang, C., 

et al., 2009, Jaser, S., & White, L., 2010). 

     In a study of adolescents with Type 1diabetes (Jaser and White, 2010), primary and 

secondary control strategies were associated with better metabolic control, and negative 

outcomes such as poorer metabolic control were associated with disengagement coping 

strategies.  The RSQ was tested in some large ethnic population samples (Navajo and 

Chinese adolescents), as well as in clinical populations of adolescents with Type 1 

diabetes and abdominal pain. However, the clinical populations tested had smaller sample 

sizes, convenience samples and cross-sectional designs. The RSQ has not yet been tested 

in a population of adolescents with ICDs or pacemakers. 

Mindfulness Based Stress Reduction 

     Mindfulness Based Stress Reduction (MBSR) is a structured 8-week group 

intervention program which has been proposed as an approach which can affect a positive 
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change in fundamental perspectives toward health and disease (Kabat-Zinn, 1990). 

MBSR is a psycho-educational program which focuses on the attainment of mindful, 

non-judgemental awareness of our thoughts, physical sensations and environment in the 

present moment, with the intent of fostering calmness and centering. This program has 

been in place for over 2 decades with multiple studies, including good quality 

randomized controlled trials, confirming the benefits of the program among many adult 

clinical populations and healthy individuals who want to improve their coping skills. 

Evidence of the benefits of MBSR in adults has been published in various meta-analyses 

(Grossman, et al. 2004, Irving, et al., 2009). Grossman and colleagues (2004) found 

consistent and strong effect sizes across samples of adults with chronic pain, 

fibromyalgia, cancer, anxiety disorders, and depression. However, researchers are just 

beginning to investigate the feasibility, application, and effectiveness of MBSR 

interventions with children and adolescents. Burke (2010) reviewed the limited published 

research on mindfulness-based approaches with children and adolescents, the majority of 

which included non-clinical samples. The 15 studies reviewed had sample sizes which 

ranged from 1-228, and ages from 4 to 19 years. According to Burke (2010), all of these 

studies investigated feasibility and acceptability of mindfulness-based interventions, and 

overall conclusions indicate that interventions were well-tolerated, acceptable, and safe 

with no adverse events reported. Burke (2010) states that analyses of changes in post-

treatment outcome measures range from non-significant to significant, with reported 

effect sizes ranging from small to large (d= -0.2-1.4) (p. 136). Clinical samples 

investigated consisted of substance abuse and sleep disorders (Bootzin and Stevens, 

2005), ADHD (Zylowska et al., 2007), conduct disorder (Singh et al. 2007), Prader-Willi 
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syndrome (Singh et al. 2008), externalizing disorders (Bogels et al. 2008), mixed 

psychiatric disorders (Biegel et al. 2009), gastroesophageal reflux (Ott, 2002), and 

anxiety (Semple, et al. 2005).  In this review, the above literature summary identifies the 

prevalence of anxiety, depression, and other psychological effects of having an ICD or 

pacemaker. However, the vast majority of studies have been done in the adult population. 

ICDs and pacemakers are becoming more widely used in the adolescent population and 

the feasibility of interventions which can possibly aid in their adjustment need to be 

investigated.  

     Adolescents with ICDs or pacemakers face unique challenges such as the experience 

of getting shocked by the ICD, school absence, physical limitations and restrictions, 

social isolation, peer issues, and body image changes due to the appearance of the device 

and body scar. According to Shaw (2006), the adolescent’s response to these issues is 

determined by risk factors including coping style, developmental level, temperament and 

family functioning. 

     The social, emotional and behavioral problems which may occur with prolonged stress 

can interfere with interpersonal relationships, school success, and potential to become 

competent adults and productive citizens (Greenberg, et al. 2001). The prevalence of 

mental health issues among school-aged children is increasing, with approximately 20% 

of children experiencing problems which warrant the need for mental health services 

(Romano, et al. 2001). In addition, many common medications used to treat mental health 

problems such as anxiety and depression can increase the risk of arrhythmias which could 

lead to ICD shocks. These findings suggest that adding the unusual stresses experienced 
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by this population of adolescents with ICDs, pacemakers, and life-threatening cardiac 

illnesses may compound the long-term issues faced by this already at-risk population.  

     To date there are no published studies investigating MBSR interventions in children or 

adolescents with ICDs, pacemakers, or any pediatric heart disease.  Burke (2010) found 

that while there is no generalized empirical evidence of the efficacy of MBSR 

interventions in children and adolescents, current research demonstrates support for the 

feasibility of these interventions. Burke (2010) suggests that it is time for research to shift 

to adopting standardized intervention formats which will allow replication and 

comparison studies, in an effort to develop a strong base of evidence in this population.  
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Chapter III 

Methodology 

Introduction 

     The purpose of this study was to test the feasibility of a Mindfulness Based Stress 

Reduction (MBSR) program for adolescents with implantable cardioverter defibrillators 

(ICDs) or pacemakers and to evaluate levels of anxiety, depression, and coping before 

and after the MBSR program. 

     This section will describe the research methodology. Research design and study 

population will be explained. Theoretical and operational definitions, and instruments 

measuring psychosocial variables will be presented. Data analyses, including statistical 

methods for testing aims and assumptions will be discussed. 

Research Design 

     The proposed research design to examine the MBSR intervention for the adolescents 

in this feasibility study was a descriptive, prospective, one-group, pretest-posttest design. 

The participants were evaluated on measures of coping, anxiety, and depression, on week 

one of the six session MBSR intervention, and the same measures were re-administered 

on week six at the end of the MBSR intervention. The intervention occurred one time, 

and the group participated simultaneously. 
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     Participants were recruited from the Cardiology Clinic at Children’s National Medical 

Center in Washington, D.C.  At least five participants were required to complete the 

study to demonstrate feasibility, therefore 8-10 participants were planned for recruitment 

to account for possible participant dropout. 

Determination of Sample Size and Power Analysis 

     One of the purposes of this study was to evaluate the effect size that can be expected 

in a clinical study of this nature in adolescents. Effect size data from the current study 

will be calculated by an Eta squared test to determine sample size needed for future 

power analysis.  Effect size value will be interpreted using Cohen’s (1988) guidelines 

(0.1= small effect, 0.6= moderate effect, .14= large effect).   

Sample 

Inclusion criteria: 

1. Age 12 through 18 at the time of enrollment for patients. 

2. Age ≥18 for parent/caregiver 

3. Functioning  ICD or pacemaker, implanted prior to the previous four weeks 

before start of MBSR intervention or a diagnosis of cardiac disease with potential 

life threatening arrhythmias 

4. Presence of underlying cardiac rhythm abnormality which is potentially life-

threatening, in the setting of structural or non-structural heart disease 

5. Informed consent of parent or guardian as well as assent of study participant 

Exclusion criteria: 

1. Lack of English language fluency in patient and caregiver 
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2. Device implant within 4 weeks of MBSR intervention 

3. Inability to complete measurement tools  

Data Collection 

     Demographic data were collected from each participant for the following variables: 

age, gender, type of device, number of shocks, ever been shocked, date of last shock, 

length of time since device implanted, number of shocks received during study period, 

current medications, and diagnosis. 

     Patients who met inclusion criteria were approached and invited to participate in the 

study by the PI after ascertaining clearance by the patient’s electrophysiologist or primary 

cardiologist. If interested, the PI further explained the study to the patient either in 

person. If the patient was still interested, informed consent with HIPAA was obtained. 

The PI then obtained demographic data from the patient’s medical chart.     

Patient Recruitment 

     Recruitment occurred from the outpatient cardiac care population of large 

metropolitan children’s hospital.   Patients who inclusion criteria were approached by the 

PI about study participation during their clinic visit. The PI obtained verbal clearance 

from the patient’s cardiologist prior to approaching the patient. In addition, the 

cardiologist provided written clearance by signing the clearance form in the clinic or by 

e-mail if not available in person. Recruitment was done primarily by Vicki Freedenberg, 

MSN, RN (PI). Ms. Freedenberg discussed study with the patients/parents. All physicians 

and advanced practice nurses in the Department of Cardiology were made aware of the 

study via email and were encouraged to identify patients for recruitment.   Participant 

consent was obtained in person, when feasible, and over the phone if not feasible in 
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person. Informed Consent was obtained by Vicki Freedenberg, MSN, RN (P.I.). The 

consent forms were signed by the P.I., the participant, and one parent if the participant 

was < 18 years of age. Assent forms were signed by the participant if age 12-17 years, 

and by the P.I.   If the participant was unable to complete the consent process in the 

outpatient clinic, consent and assent (if applicable) were obtained over the phone.  If 

consent was done via phone, signed consent forms were faxed back to the P.I. via a 

secure fax machine, or scanned and e-mailed to the PI. The MBSR intervention began 

approximately 4 weeks following signed consent, allowing ample time for questions to be 

asked and answered. In addition,  a non-mandatory meeting with the parents of the 

participants was offered prior to the beginning of the MBSR intervention to allow for 

further questions, and to provide more specific details about the intervention (location, 

specifics, class outlines, etc.). However, the parents declined interest in this non-

mandatory meeting. 

Definition of Terms 

     Definitions for the variables of interest include the predictor variables; demographic 

(age, gender, type of device, number of shocks, ever been shocked, date of last shock, 

length of time since device implanted, number of shocks received during study period, 

current medications, and diagnoses (medical and psychological if applicable), and 

outcome variables; anxiety, depression, and coping will be defined.  Instruments 

(including reliability and validity) used in the study the Hospital Anxiety and Depression 

Scale (HADS) to measure anxiety and depression symptoms, and the Responses to Stress 

Questionnaire (RSQ) to measure coping skills and strategies. 
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Demographic Variables 

1. Age 

Age is defined as the age in years of the patient at the time the patient was recruited and 

recorded as date of birth on the demographics data sheet. 

2. Gender 

Gender is sexual identity, especially in relation to culture or society. In the current study, 

gender is classified as male or female as recorded by the study coordinator at the time of 

patient recruitment. 

3. Type of Device 

Type of device is defined as ICD or pacemaker, single or dual chamber.  

4.  Shock 

A shock is an electrical discharge delivered through the ICD to treat a life-threatening 

arrhythmia. 

5. Number of Shocks 

Number of shocks is defined as how many total shocks from an ICD the participant has 

received since having a device. If multiple devices have been implanted over time, the 

total number of shocks will include all devices implanted. 

6. Ever been Shocked 

Ever been shocked is defined as whether or not the participant has ever received a shock 

through any ICD they have had. 

7. Date of last shock 

Date of last shock is the calendar date when the participant received their most recent 

shock through the ICD. 
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8. Length of time since device implanted 

This is defined as how many months the participant has had an ICD. 

9. Number of shocks received during study period 

This is defined as the number of shocks the participant received through their ICD during 

the 6 week study period. 

10. Current medications 

This is defined as the medications the participant is taking at the time of consent. 

11. Diagnosis 

This includes all cardiac, medical and psychological diagnoses. 

12. Anxiety 

Anxiety is theoretically defined as a subjective sense of dread, unease, or foreboding, 

which can indicate a component of, or reaction to a medical disease or a primary 

psychiatric condition. Two common categories of anxiety include state and trait anxiety. 

State anxiety refers to a transitory emotional state or condition of the individual, which is 

characterized by subjective and consciously perceived feelings of apprehension and 

tension, which may fluctuate overtime and may vary in intensity. Trait anxiety is defined 

as the general tendency to respond with anxiety to a perceived threat in the environment, 

(Kasper et al., 2008; Walker, 1990) 

The operational definition of anxiety will be a score of 8 or higher on the HADS anxiety 

scale. 

13. Depression 

   Depression is theoretically defined as a clinical syndrome that lasts for more than 2 

weeks, during which the individual experiences either anhedonia or depressed mood in 
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addition to at least 5 of the following symptoms; depressed mood most of the day, 

markedly diminished interest or pleasure in most activities, appetite disturbance of weight 

loss or gain, hypersomnia or insomnia, psychomotor agitation or retardation, 

inappropriate guilt, diminished ability to concentrate or think, indecisiveness, or recurring 

thoughts of death including suicidal ideation.   The operational definition of depression 

for the current study is a score of 8 or greater on the HADS depression scale. 

14. Coping    

Coping is defined as responses that are experienced as voluntary, under the individual’s 

control, and involving conscious effort (Lazarus and Folkman, 1984).  According to 

Connor-Smith et al. (2000), adaptation to stress includes cognitive, behavioral, 

emotional, and physiological responses. Involuntary responses are capable of increasing 

or decreasing a child’s ability to originate voluntary coping responses. In this model, the 

effectiveness of the response cannot be separated from the nature of the stressor, and 

there is no one response that is considered the most effective in any given situation 

(Connor-Smith et al, 2000).  Compas and colleagues (2001) posit that development plays 

a critical role in coping, citing that responses to stress depend on the biological, 

cognitive, social and emotional development of the individual. 

     In addition to stress responses being categorized as voluntary and involuntary, there is 

further differentiation of coping responses into engagement or disengagement responses 

to the stressor. 

     Voluntary coping responses are consciously performed, and are geared toward 

controlling one’s cognitive, behavioral, emotional, or physiological responses to a 

stressor. The three  voluntary coping factors are:  (a) Primary Engagement Coping (aimed 
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at influencing the stressful situation including emotional expression, emotional regulation 

and problem solving;( b) Secondary Control Engagement Coping (directed at changing 

oneself to adapt to the situation including positive thinking, distraction, cognitive 

restructuring, and acceptance); and (c) Disengagement coping (avoidance, denial, and 

wishful thinking) (Connor-Smith et al, 2000). 

     Involuntary responses are not under conscious or voluntary control and include: (a) 

Involuntary Engagement (emotional arousal, physiological arousal, rumination, impulsive 

thoughts and impulsive action); and (b) Involuntary Disengagement (inaction, escape, 

cognitive interference, and emotional numbing). 

     Several studies have indicated that engagement with a source of stress and one’s 

emotional responses are associated with better adjustment than disengagement coping 

responses (Compas et al., 2001, Connor-Smith and Calvete, 2004). Connor-Smith et al. 

(2000) found that Primary and Secondary Control Engagement Coping were associated 

with lower anxiety and depressive symptoms, somatic complaints and withdrawal.  The 

MBSR intervention which was used in this study aligns with both the Primary and 

Secondary Engagement Coping responses in its potential ability to promote emotional 

regulation (Primary Engagement Coping ); and positive thinking, distraction, cognitive 

restructuring, and acceptance (Secondary Engagement Coping). 

     Coping will be operationalized by the total scores of voluntary and involuntary coping 

scales on the RSQ.  

Procedures 

   Each patient participated in the intervention for 6 weeks. 
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   Recruitment occurred from the outpatient cardiac care population of large metropolitan 

children’s hospital. Recruitment will be done primarily by Vicki Freedenberg, MSN, 

RN(PI). Ms. Freedenberg discussed the study with the patients/parents. All Physicians 

and Advanced practice Nurses in the Department of Cardiology Department were made 

aware of the study via email, and were encouraged to identify patients for recruitment. 

     Informed Consent with HIPAA approval was obtained by Vicki Freedenberg, MSN, 

RN while the participant was in the outpatient clinic. If the participant was unable to 

complete the consent process in the outpatient clinic, consent was done over the phone.  

If consent was done via phone, signed consent forms were faxed back to the PI via a 

secure fax machine, or scanned and e-mailed to the PI, or mailed in by the participant. 

The consent and assent forms were signed by the P.I., the participant, and one parent if 

the participant was < 18 years of age. The MBSR intervention was done one time (6 

sessions), with the entire group simultaneously. Parents were not part of the study, and 

did not participate in the intervention. The MBSR intervention began approximately 4 

weeks following signed consent, allowing ample time for questions to be asked and 

answered.  

     The following baseline forms were completed prior to participation: Cardiologist 

clearance form, consent and assent forms, and demographic data form. 

     The 6-sessions were led by the P.I. (Vicki Freedenberg, RN, MSN) who was trained in 

the MBSR curriculum. The intervention included sessions to train the participant in deep 

breathing exercises, guided imagery, meditation, and yoga. In addition, the intervention 

includes group discussion and discussions with pairs of participants about pleasant and 

unpleasant events, and issues related to their stressors (see Appendix A).Yoga mats, yoga 
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blocks and CD’s of sitting meditation, body scan (guided imagery), and sitting and 

standing yoga poses were given to each participant to use for home practice between 

sessions. Forms to record pleasant and unpleasant events were distributed to each 

participant. 

   Forms completed:  

 Baseline: Demographic data and health history information were obtained from 

the patients medical records prior to the beginning of the intervention. 

 Week 1: HADS, RSQ, WAICD 

 Weeks 1 and 2: Pleasant Events Calendar (Homework) 

 Week 3: Unpleasant Events Calendar (Homework) 

 Week 5: Difficult Communications Calendar (Homework) 

 Week 6: HADS, RSQ, WAICD (participants with ICD’s only), Interview 

questions, final evaluation 

     Recruited patients completed the HADS, RSQ, and WAICD  at the first MBSR 

intervention session, and the same questionnaires were completed at week 6 of the MBSR 

intervention. Interview questions and final evaluation forms were completed at the final 

session of the MBSR intervention. One patient could not attend the final MBSR 

intervention session, so the measures were e- mailed to the participant completion. The 

complete forms were returned to the PI two days later. The P.I. was available by phone to 

answer questions related to the survey. Each participant received $100’s worth of  gift 

cards over the course of the study that were distributed. at the end of each session. If a 

participant missed a session, the gift card was given to the following week at the next 

session. 
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Instruments, Statement of Reliability, and Validity 

Coping- Coping was measured with the Responses to Stress Questionnaire (RSQ) . The 

Responses to Stress Questionnaire (RSQ) was developed by Jennifer Connor-Smith, 

Bruce Compas, Martha Wadsworth, Alexandra Harding Thomsen and Heidi Saltzman 

from the University of Vermont in 2000. The measure was developed in response to the 

dearth of measures related to children and adolescent responses to stress. 

     The RSQ measures both voluntary and involuntary responses to stress, an important 

distinction in assessing the relationship between inherent reactions to stress and voluntary 

ways of coping, both positive and negative in the adolescent population. In addition, the 

RSQ measures responses to stressors in specific categories and contexts, as opposed to 

general coping responses. This potentially makes the scale more meaningful in different 

clinical populations of adolescents who are dealing with various different stressors 

related to their illnesses. The adolescents are asked to identify specific coping strategies 

that they actually used, allowing more comprehensive analysis of associations of type of 

coping strategies (i.e. primary control engagement vs. secondary control engagement) 

and symptoms. For example, in the study of adolescents with Type 1 diabetes (Jaser and 

White, 2010), primary and secondary control strategies were associated with better 

metabolic control, and negative outcomes such as poorer metabolic control were 

associated with disengagement coping strategies.  The RSQ was tested in some large 

ethnic population samples (Navajo and Chinese adolescents), as well as in clinical 

populations of adolescents with Type 1 diabetes and abdominal pain. However, the 

clinical populations tested had smaller sample sizes, convenience samples and cross-

sectional designs. Therefore prospective studies are needed on more varied clinical 
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populations of adolescents to evaluate the effect of coping strategies on physical and 

psychological symptoms over time. The RSQ has not yet been tested in a population of 

adoloescents with ICDs or pacemakers, therefore this study will add important data to the 

research literature. 

     The RSQ operationalizes coping with 57 items that represent a range of voluntary and 

involuntary responses to stress which are typical in adolescence.  Items are measured on a 

4-point Likert scale that indicates the degree or frequency with which each response was 

enacted by the individual (from not at all to a lot). The items were developed to represent 

the three dimensions in the hypothesized model of stress, which included voluntary vs. 

involuntary, engagement vs. disengagement, and primary vs. secondary control. In 

addition, new items were developed, and items from other measures of coping, 

temperament, and stress reactivity were adapted for inclusion in the scale (Compas, et al., 

1997). The model that guided item selection for the RSQ included 10 categories of 

voluntary coping and nine categories of involuntary responses to stress that have been 

represented in the literature. Items for the voluntary coping scales were selected to 

represent both cognitive and behavioral responses, and items for the involuntary response 

scales were selected to capture cognitive, behavioral, emotional, and physiological 

responses (Connor-Smith, 2000).  The first 10 items in the version of the RSQ which will 

be used in this study were designed to be specific to adolescents with ICDs, pacemakers 

and/or other heart arrhythmia problems (i.e. feeling afraid of getting a shock, concerns 

about not being able to play sports). These items are measured on a 4-point Likert scale 

(1= not at all, 4=very), and have a total score of 40 (higher scores indicate higher levels 

of perceived stress). The following 57 items assess the adolescents’ responses to the 
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stressors identified in the first 10 questions. These items are also measured on a 4-point 

Likert scale (1= not at all, 4= a lot). These 57 items are broken down into 19 categories of 

3 questions each, which represent the responses to stress (voluntary vs involuntary, 

engagement vs disengagement, primary vs secondary control). The range of  total scores 

for each category is 3-12, with higher scores indicating higher levels of what is being 

measured in the particular category. Previous studies using the RSQ have demonstrated 

that the measure has good reliability and validity (Compas et al., 2006) Jaser and White 

(2010) found internal consistency was α= 0.75 for primary control coping, α = 0.71 for 

secondary control coping, and α= 0.70 for disengagement coping. For this study, the PI 

worked with the author of the RSQ (Bruce Compas, PhD) to word the scale specifically 

for this patient population. A separate scale was worded for the both the ICD participants 

and the pacemaker participants (Appendix D, Appendix E).The scale has been used for 

other clinical populations and worded specifically for those groups. The RSQ has not yet 

been administered to adolescents with heart disease, but has been used in populations of 

pediatric cancer patients, Type I Diabetes patients, and chronic abdominal pain patients. 

The RSQ takes approximately 20 minutes to complete. 

Anxiety and Depression  

     Anxiety and depression was measured with the Hospital Anxiety and Depression 

Scale (HADS). The HADS is a brief self-report screening scale, developed by Zigmond 

and Snaith (1983) to examine the prevalence of emotional distress among patients at 

general medical outpatient clinics. The scale was designed to be brief but discriminating 

in relation to emotional disorders, with anxiety and depression considered to be the most 

relevant disorders (Jorngarden, Wettergen, and von Essen, 2006).The scale consists of 
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two subscales (anxiety and depression), each consisting of 7 items (range 0-21). Scores 

can be interpreted by comparing an individual’s score to normative values, or by using 

cutoff scores that indicate different levels of clinically significant distress (Crawford, et 

al., 2001). A score of 8 or higher on each scale is indicative of distress. The HADS has 

been used extensively, and was developed for people ages 16-65. In a literature review of 

studies using the HADS, Bjelland (2002) found the Cronbach’s alpha for HADS-A varied 

from .68 to .93 (mean .83) and for HADS-D from .67-.90 (mean .82). According to 

Bjelland (2002), the most favorable balance between sensitivity and specificity was 

achieved when caseness was defined by a score of 8 or above on both HADS-A and 

HADS-B.  White et al. (1999) used the HADS on a population of adolescents ages 12-16 

and concluded that the HADS is reliable, and has adequate sensitivity and specificity  and 

therefore is a useful tool for screening adolescents. 

Anxiety Related to ICD 

     Anxiety about the ICD was measured by the Worries about ICD Scale (WAICD) 

(DeMaso et al, 2004). This scale was only administered to the adolescents who have 

ICDs. The WAICD is a modification of the 26-item Index of Subjective Concerns for 

People with ICDs (ISCP-ICD) that examines quality-of-life issues associated with having 

an ICD (Vitale, M. B. & Funk, M., 1995). The items are measured on a 5 point Likert 

Scale (0 = not at all true; 4 = extremely true), reflecting the degree to which the 

respondent experiences the problem. The ISCP-ICD has been found to be reliable, with a 

Cronbach’s alpha coefficient of 0.87 (Vitale, M. B. & Funk, M., 1995). Because the 

ISCP-ICD scale was originated for adults, Demaso et al (2004) adapted it for use with 

children. Items in WAICD were revised from the ISCP-ICD to reflect child concerns 
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versus adult concerns, so that the language used was age-appropriate. The WAICD score 

is determined by the total of the 26 items, with a scoring range of 0 to 104. Lower scores 

are reflective of less worry, whereas higher scores are indicative of heightened worry. 

Because items 7, 20, 26 were phrased in positive terms to avoid a response bias, they are 

reverse-scored to reflect their opposite valence (DeMaso, 2004). The data was used in the 

proposed study to examine the correlation between anxiety specific to having an ICD, 

and levels of anxiety, depression, and coping strategies. There were only four participants 

with ICDs in the current study, therefore these data will be used in future studies with 

larger numbers of ICD recipients. 

Interview Questions 

     Interview Questions: In order to examine the adolescent’s issues further and to obtain 

data that may be used to inform development of future studies, the following open-ended 

questions will be asked:  

1. Is your ICD/pacemaker your enemy or your friend, and why? 

2. Are you restricted from doing things you were able to do before? How important 

were they to you? 

3. How do you feel about your scar and device bump? 

Data Analysis 

     All statistical analyses were performed with SPSS version 17.  Descriptive statistics 

were used to characterize the participants according to age, gender, type of device, 

number of shocks, ever been shocked, most recent shock, and diagnoses (medical and 

psychological if applicable).  Frequencies and Fisher exact tests were be used to 

summarize variables that are measured on nominal or ordinal scales and means and 
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standard deviations were used to summarized variables that are assessed on interval or 

ratio scales. 

Primary Aims 

1.  To test the feasibility of a Mindfulness Based Stress Reduction  (MBSR) program for 

adolescents with implantable cardioverter defibrillators (ICDs) and/ or pacemakers. 

1.1   Recruitment of 8-10 adolescents with ICDs and/or pacemakers to participate 

in the MBSR program. 

1.2   Keep detailed documentation of every participant approached and their 

reason(s) for non-participation. 

1.3   Conduct the 6-session MBSR program with 66% participation (4/6 sessions) 

with 80% of the participants. 

1.4 Successful completion of all >75% of the measures by the participating 

adolescents will occur. 

2         Program evaluation will include the following questions and will occur at the end of the 

last session, or by phone follow-up for those participants who did not attend the last 

session: 

a.       What about the program was most useful? 

b.      What about the program was least useful? 

c.       What would you want more of in the program? 

d.      What would you eliminate or have less of from the program? 

H1- Eighty percent of recruited participants will complete at least 4 of the 6 (66%) 

MBSR sessions. 
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Statistical analysis:  Participation data will be analyzed from attendance sheets, and 

weekly phone follow-up of those who missed a session, including reason for non-

attendance. Z-test for proportions will be used to compare the proportion of participants 

who completed at least 4 of the six sessions with the target population of 0.80 in an 

equivalently sized group. 

Secondary Aims 

Specific Aim 1(Secondary Aim): To measure coping strategies, anxiety and depression 

pre-and post the 6 week MBSR intervention.  

H2-   Baseline levels of anxiety and depression will decrease, and coping levels will 

increase following a 6-week MBSR intervention. 

Variables: Dependent- anxiety, depression, coping; Independent- MBSR intervention 

Statistical analysis: Baseline measurements of anxiety and depression (HADS-A, HADS-

B) were obtained during the 1st week of the MBSR intervention, prior to beginning the 

intervention (Time 1). The HADS provides continuous interval level data, therefore total 

scores were obtained for each participant on each of these measures. Group mean and 

standard deviation scores were then be calculated.  Following the six-week MBSR 

intervention, The HADS was re-administered, with individual total scores and group 

mean and standard deviation anxiety and depression scores calculated. (Time 2).  A 

paired-samples t-test was used to determine if there was a statistical difference in the 

mean scores for Time 1 and Time 2. Change in mean value between Time 1 and Time 2, 

probability value (p value) of the change, degrees of freedom, and 95% confidence 

interval (lower bound to upper bound) were reported. If a significant difference was 
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found, the mean values were compared to determine which scores were higher (Time 1 or 

Time 2). 

     Assumptions of this statistical method were tested prior to analysis. As this was a 

small sample (<30), normal distribution of the sample was checked using histograms 

obtained via SPSS.  

     Specific Aim 2(Secondary Aim): To measure the association between secondary 

control engagement coping strategies and levels of anxiety and depression following the 

MBSR intervention.  

 H3- Greater use of secondary control engagement coping strategies will be associated 

with lower levels of anxiety, depression and ICD specific anxiety following MBSR 

intervention. 

Variables: Dependent- anxiety, depression (as measured by raw scores on HADS) ; 

Independent- secondary control engagement coping strategies (as measured by raw scores 

on RSQ) 

     Bivariate correlations (Pearson’s r) between secondary control engagement coping 

strategies (as measured by the RSQ) and dependent variables of anxiety/depression (as 

measured by HADS) and ICD specific anxiety (as measured by WAICD) were measured 

at Week 6 after the intervention was complete. These scores are all continuous, interval 

level data. A scatterplot was generated to assess variable distribution, linearity, and 

outliers. The strength of the relationship was determined using the eta squared test. 

Cohen’s (1988) guidelines for interpreting this value are: small: r=.10 to .29, medium: r= 

.30 to .49, large: r= .50- 1.0. To determine the coefficient of determination (variance 

shared by the two variables), the following equation will be used:  
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    r2 x 100= percent of variance shared 

     Finally, significance level of the Pearson’s r will be evaluated as an indicator of 

confidence level of the results obtained. 

   Assumptions of this statistical method were tested prior to analysis.  
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Chapter IV 

Data Analysis and Results 

Research Questions 

     The purpose of this study was to test the feasibility of a Mindfulness Based Stress 

Reduction (MBSR) program for adolescents with implantable cardioverter defibrillators 

(ICDs) or pacemakers, and to evaluate levels of anxiety, depression, and coping before 

and after the MBSR program. 

   The research questions being investigated were: 

1. Is the MBSR program feasible for this group of adolescents? 

H1- Eighty percent of recruited participants will complete at least 4 of the 6 

(66%) MBSR sessions. 

2. Are there significant differences in anxiety, depression, and coping skills in this 

group of adolescents as measured by the HADS, RSQ, and WAICD? 

H2-   Baseline levels of anxiety and depression will decrease, and coping levels 

will increase following a 6-week MBSR intervention. 

3. Is there an association between primary and secondary control engagement coping 

strategies as measured by the RSQ and levels of anxiety, depression, and ICD 

specific anxiety following the MBSR intervention? 
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H3- Greater use of secondary control engagement coping strategies will be 

associated with lower levels of anxiety, depression and ICD specific anxiety 

following MBSR intervention. 

Description of Sample  

     Fifteen possible participants were approached during their outpatient clinic visits, 10 

of whom enrolled in the study (66%). After these 10 were enrolled, recruitment ceased. 

Of the 5 who didn’t enroll, reasons for non-participation included ongoing Saturday 

activities at the same time as the intervention sessions (n=2), no available transportation 

(n=1), and non- interest (n=2). 

Demographics   

     Demographic and clinical characteristics of the study sample (N=10) are summarized 

in Table 4.1.  
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Table 4.1: Demographic and Clinical Characteristics of Patients Enrolled in the Study 

Characteristics    N=10*       Range  Mean                    SD     % 

Demographics            

Age (years)                                                      12- 18   15.0    1.94 

Age at Implant (years)                                    .05- 17                    8.0    5.98 

Number of Shocks              1- 15        7.5    6.85 

Gender 

 Male      6        60 

  

Type of Device 

 Pacemaker     6        60 

Ever Been Shocked by ICD (N=4) 

 Yes      2        50 

Last ICD Shock (N=2) 

 <2 months     1        50 

Months Since Implant              3- 163   87.8  60.90 

Type of Heart Disease 

 Structural      7         70 

 Long QT Syndrome    1        10  

 AVB/SSS                    1        10 

 Clotting Disorder        1        10 

Psychiatric Diagnosis 

 No      10        100 

Antiarrhythmic Medications 

 Yes       4         40 

Heart Failure Medications 

 Yes      5         50 

Warfarin 

 Yes                     2                                       20 

  

 

 

 

 

 

 

 

 

 

 

 

ICD, Implantable Cardioverter Defibrillator; HD, Heart Disease; AVB, Atrioventricular Block; SSS, Sick Sinus Syndrome 
*N=10 unless otherwise specified 
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The mean age of the study population was 15 (±3) years, 60% were male, mean age at 

device implant was 8.0 (SD = 6.0) years, and mean time device implanted was 7.31 (SD= 

61, range= .25-13.6) years.  

Clinical Characteristics 

     Sixty percent (n=6) of the study population had a pacemaker, and forty percent (n=4) 

had an ICD. Of those with an ICD, 2 (n=50%)  had been shocked through their device. 

One participant had received 14 shocks one month prior to the intervention and all in one 

day, and the other participant had only ever received one shock 3 years ago.  Therefore 

there were too few participants to do a statistical analysis for this variable. Forty percent 

(n=4) of the sample were taking antiarrhythmic medications, 50% (n=5) were taking 

heart failure medications, and 20% (n=2) were taking warfarin. None of the participants 

were taking psychotropic medications or had a previously diagnosed psychiatric illness. 

Seventy percent (n=7) of the participants had structural heart disease, while 10% (n=1) 

had Long QT syndrome, 10% (n=1) had antiphospholipid antibody syndrome, and 10% 

(n=1) had primary conduction system disease. 

Psychosocial Factors 

     The mean baseline Hospital Anxiety and Depression (HADS) anxiety score was 8.9 

(SD=5.13) and 6 patients (60%) had HADS scores (≥ 8) indicating anxiety. The mean 

baseline HADS depression score was 2.9 (SD= 3.1) and 1 patient (10%) had HADS 

scores ( ≥8) indicating depression. In comparison, a study of 119 adolescents (age 12-20) 

with congenital heart disease found 27% (n=32) had scores indicating anxiety, and 9% 

(n=11) had scores indicating depression (Wang, et al. 2012) (Table 4.2). 
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Table 4.2 Psychosocial Characteristics of Patients (N=10) Enrolled in the Study Pre-and  

    Post MBSR Intervention 
Characteristic    Mean                    SD     t  p 

 ŋ
2
 

Anxiety        3.67  .005** 

 .59 

 Pre    8.9   5.13    

 Post    7.1   4.86   

Depression       -.68  .51 

 .04 

 Pre   2.9  3.07  

 Post   3.4  2.91 

ICD Related Anxiety      1.34  .27 

 Pre   41  21.07 

 Post   33  23.22 

Total  Stress Score       1.35  .21 

 .17 

 Pre   2.02      .68 

 Post   1.89      .60 

Primary Engagement Control       

Coping        -.85  .42 

 .07 

 Pre                 .18       .042 

 Post                 .19       .037 

Secondary Engagement Control 

Coping          .35  .73 

 .01 

 Pre                 .28       .05 

 Post                 .28       .04 

**Significant  p<.01 

 

Anxiety tended to be more common (Fisher’s exact test p= .063) in the adolescents with 

cardiac devices in the current study than among the adolescents with congenital heart 

disease alone. 

     The mean total coping score as measured by the RSQ was 2.02 (SD=0.68, score range 

1-4). Baseline mean primary engagement coping factor score was .18 (SD=.14), while the 

baseline mean secondary control coping factor score was .28 (SD=.05). Baseline and 

post-MBSR intervention psychosocial factors are outlined in Table 4.2. 

     The Worries About ICD Scale (WAICD) was administered to the 4 participants with 

ICDs. Total ICD related anxiety scores as measured by the WAICD were decreased from 

Time 1 (M= 41, SD = 21.07) to Time 2 (M=33, SD= 23.22), but these were not 
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significantly different in this small sample. This data was collected for use in possible 

future studies with adolescents with ICDs and will not be used for this study, due to the 

small sample size. 

Hypothesis 1 

H1- Eighty percent of recruited participants will complete at least 4 of the 6 (66%) 

MBSR sessions 

     The Primary aim of this study was to test the feasibility of a Mindfulness Based Stress 

Reduction (MBSR) program for adolescents with implantable cardioverter defibrillators 

(ICDs) and/ or pacemakers. At least five participants were required to complete the study 

to demonstrate feasibility, therefore 8-10 participants were planned for recruitment to 

account for possible participant dropout. 

      All 10 (100%) of the enrolled participants completed the MBSR intervention. One 

participant attended 4 out of 6 sessions (missed due to illness and out of town), three 

participants attended 5 out of 6 sessions. These sessions were missed due to 1) being out 

of town, 2) illness, and 3) previous social engagement).  All of these occurrences, except 

for the illnesses, were made known to the PI prior to the study beginning, and the 

illnesses were reported to the PI the day before the next session. Six participants attended 

100% of the sessions. Therefore, there were zero “no-shows” to any session.  

     Another criterion for demonstrating feasibility was the successful completion of >75% 

of the HADS, RSQ and WAICD measures by the participating adolescents. This criterion 

was met with 100% completion of study measures by all participants. 
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     Feasibility for this MBSR intervention with this sample of adolescents was 

demonstrated by successful recruitment of 10 participants, 100% participation with no 

dropouts, and 100% completion of study measures. 

Responses to Interview Questions 

     In addition, each participant gave responses to the following interview questions: 

1. Is your ICD/pacemaker your enemy or your friend, and why? 

2. Are you restricted from doing things you were able to do before? How 

important were they to you? 

3. How do you feel about your scar and device bump? 

Responses to question 1 included the following themes: 

1. Ambiguity: Love/hate relationship, device both friend and enemy (n=4) 

2. Device is my friend : keeps me alive (n=4) 

3. Enemy: can’t do what I want to do, annoyance with restrictions (n=2) 

Responses to Question 2 included the following themes: 

1. Restrictions bother me very much (n=4) 

2. Used to hate the restrictions but I got used to them (n=4) 

3. Have always been restricted so nothing new (n=2) 

Responses to Question 3 included the following themes: 

1. Scar/bump doesn’t bother me,  I’ve never known my body any 

differently,(n=2) 

2. Scar makes me feel self-conscious  and hurts my self-image (n=2) 

3. Feel great about the scar (n=2) 

4. Scar is no big deal (n=2) 
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Other Anecdotal Comments 

  "I'm not scared anymore" 

   "I am sleeping better". 

  "When I feel it (the stress??), I just remember to breathe" 

  "Can we keep getting together?" 

   "I just feel better" 

   "I enjoyed meeting other people like me" 

Program Evaluation   

    Finally, a program evaluation was completed by each participant which included the 

following questions: 

1.       What about the program was most useful? 

2.      What about the program was least useful? 

3.       What would you want more of in the program? 

4.      What would you eliminate or have less of from the program? 

     Six themes were included in the response to the question about most useful aspects of 

the program.  Six participants indicated that breathing exercises were most useful; four 

participants indicated that yoga was most useful. 

Breathing exercises (n=6) 

Yoga (n=4) 

Meeting people I could relate to and being able to talk (n=2) 

Meditations and ways to relax (n=2) 

Mindful eating (n=2) 

Learning the relaxation techniques (n=1) 
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     Five themes were included in the response to the question about least useful aspects of 

the program.  Six participants indicated that nothing was least useful, including two that 

stated everything was useful in some way. 

 Nothing (n=4) 

 Everything was useful in some way, shape or form (n=2) 

Mindful eating (n=2) 

 The homework (n=1) 

 Standing yoga (n=1) 

     Seven themes were included in the response to the question about what more was 

wanted from the program.  Three participants wanted a wider variety of yoga, and two 

participants wanted no changes. 

 Wider variety of yoga (n=3) 

It is good as it is (n=2) 

 Breathing exercises, stuff to calm yourself down (n=2) 

 Mindful ways to do other things besides eating, walking (n=1) 

 Mindful eating (n=1) 

 More time to talk and share our problems (n=1) 

 More time (n=1) 

     Three themes were included in the response to the question about what to eliminate 

from the program. Eight participants said that nothing should be eliminated from the 

program. 

 Nothing (n=8) 

 Downward facing dog (yoga move)  (n=1) 
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 Standing yoga (n=1) 

Further Anecdotal Data 

     During the final session of the MBSR intervention, each participant spoke to the group 

about why they initially came to the program and what kept them coming each week. 

Two participants said they initially “came for the money” but stayed because they liked 

what they were learning, and liked the meeting and getting to know group. One 

participant said she came for the yoga mat and to meet other kids who shared similar 

problems, and stayed because of the mindfulness techniques and the rest of the group. 

The other seven participants said they came to learn how to relax and lower their stress 

and stayed because they thought the techniques were working, and because they liked 

being with the group. 

     During the 5
th

 session, the entire group asked if they could continue meeting with the 

PI after the study was over. It was agreed that the group would continue to meet monthly 

after the final session was completed. Parents of the participants agreed to bring their 

children to the monthly group as often as possible. In addition, nine of the participants 

exchanged contact information in order to be able to form their own Facebook group after 

the sessions ended. One of the participants agreed to put the Facebook group together. 

One participant (the youngest) was not a Facebook member, and therefore did not join 

the Facebook group. 

Hypothesis 1 was supported. 

Hypothesis 2 

H2-   Baseline levels of anxiety and depression will decrease, and coping levels 

will increase following a 6-week MBSR intervention. 
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Anxiety 

A paired-samples t-test was conducted to evaluate the impact of the MBSR 

intervention on participant’s scores on the Hospital Anxiety and Depression Scale 

(HADS), Responses to Stress Questionnaire (RSQ), and Worries About ICD 

Scale (WAICD).    

     There was a statistically significant decrease in anxiety (HADS-A) scores from  

Time 1 (M= 8.90, SD= 5.13) to Time 2 (M=7.10, SD= 4.86), t(9)= 3.67, p < .01. 

(Figure 4.1) 

Figure 4.1: Mean Anxiety Score (HADS) Pre and Post MBSR Intervention (N=10)
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The mean decrease in HADS-A scores was 1.8 with a 95% confidence interval of 

the difference ranging from .69 to 2.91. The frequency of participants with 

anxiety changed significantly from baseline to post-intervention (Fishers exact 

test  p=.024 ) (Figure 4.2). 

 

 

 

 

 

 

 



 

 

53 

 

Figure 4.2: Percent of Participants (N=10) with Anxiety Classification and With   

                  Depression Classification on the HADS Before and After the Intervention  
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The eta squared statistic (.59) indicated a large effect size (Table 4.2). 

Depression 

Mean depression scores on the HADS-D were not significantly different from 

baseline to post-intervention, t(9)= -.68, p=.51 The mean increase in HADS-D 

scores was 0.5 with a 95% confidence interval of the difference ranging from -

2.16 to 1.16  (See Table 4.2) The one participant whose score indicated depression 

at baseline (HADS score= 9) had a post-intervention score of 4.  Another 

participant whose HADS score was not in the range indicating depression pre-

intervention (HADS-D score=6) had a post-intervention score that was indicative 

of depression (HADS-D score =10).The frequency of depression did not change 

significantly from baseline to post-intervention (Fishers exact test p= .90) (Figure 

4.3)  
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Figure 4.3: Mean Depression Score (HADS) Pre and Post MBSR Intervention (N=10) 
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The eta squared statistic (.04) indicated a small effect size. (Table 4.2)   

Total Stress Scores 

Total mean stress scores on the RSQ are a global score for stress. Total mean 

RSQ score decreased from Time 1 (M=2.02, SD=.68) to Time 2 (M=1.89, 

SD=.60), but this was not a statistically significant difference, t(8)= 1.35, p=.21 

(Figure 4.4).  

Figure 4.4: Mean Total Stress Scores (RSQ) Pre and Post MBSR Intervention (N=10) 
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The mean decrease in total stress scores was .13 with a 95% confidence interval 

of the difference ranging from -09-.34.  The eta squared statistic (.17) indicated a 

large effect size. (Table 4.2) 

Primary Control Engagement Coping 

     Primary control engagement coping scores on the RSQ are reflective of 

emotional expression, emotional reflection, and problem solving.   Primary 

control engagement coping score increased from Time 1 (M=.18, SD=.043) to 

Time 2 (M=.19, SD=.047), but this was not a statistically significant difference, 

t(8)= -.85, p=.42 (Figure 4.5).  

Figure 4.5: Mean Primary Control Engagement Coping Score Pre and Post MBSR  

                  Intervention (N=10) 
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The mean increase in primary control engagement coping scores was .01 with a 

95% confidence interval of the difference ranging from - .03-.01.  

Secondary Control Engagement Coping 

 Secondary control engagement coping scores on the RSQ are reflective of 

cognitive restructuring, acceptance, positive thinking, and distraction.  Secondary 

control engagement coping score was unchanged from Time 1 (M=.28, SD=.05) 
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to Time 2 (M=.28, SD=.04), and this was not a statistically significant finding, 

t(8)= .35, p=.73.(Figure 4.6).   

Figure 4.6: Secondary Engagement Control Coping Scores Pre and Post MBSR  

                  Intervention (N=10) 

Time

Pre Post

S
e
c
o

n
d
a
ry

 C
o
n
tr

o
l 
C

o
p
in

g

0.260

0.265

0.270

0.275

0.280

0.285

0.290

0.295

0.300

 

 

The mean change in secondary control engagement coping scores was .00 with a 

95% confidence interval of the difference ranging from - .021-.028.  

Hypothesis 2 was partially supported. Anxiety decreased, but the other outcomes 

did not change significantly from before to after the intervention. 

Hypothesis 3 

H3- Greater use of primary and secondary control engagement coping strategies 

will be associated with lower levels of anxiety, depression and ICD specific 

anxiety following MBSR intervention. 

Primary Engagement Control Coping    

   Primary control engagement coping scores (as measured by the RSQ) are 

reflective of emotional expression, emotional reflection, and problem solving. The 

relationship between primary control engagement coping, anxiety and depression 

(as measured by the HADS), both pre- and post MBSR intervention was 
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investigated using Pearson product-moment correlation coefficient. Preliminary 

analyses were performed to ensure no violation of the assumptions of normality, 

linearity, and homoscedasticity. (Table 4.3). 

Table 4.3: Correlations Between Anxiety, Depression, and Coping Factors Pre- 

                 And Post –MBSR Intervention (N=10) 
   

Anxiety (Pre) Anxiety (Post)                 Depression (Pre)    Depression (Post) 

 

Factor 1* 

Baseline  r=-.49, p = .15          r = -.55, p = .10  r = -.65, p = .04***                 r= -.19, p 

= .62 

Post  r =.19, p = .63  r =  .20, p = .60                 r= -.19, p = .62                 r= -.65, p 

= .06 

Factor 2* 

Baseline  r = -.59, p = .07 r = -.65, p = .04***  r = -.80, p = .005**               r =   .41, p 

= .24 

Post  r = -.37, p = .29 r = -.42, p = .22  r = -.75, p = .01***                r = -.88, p 

=.001 ** 

 *Factor 1: Primary Control Engagement Coping; Factor 2: Secondary Control Engagement Coping 

 **P<.01; ***p<.05 

 

Post-Intervention Anxiety and Primary Control Engagement Coping 

   There was no correlation between post-intervention anxiety scores and baseline 

or post-intervention primary engagement control coping scores, r =.20, p = .60. 

Post-Intervention Depression and Primary Control Engagement Coping 

   The relationship between post-intervention depression and post-intervention 

primary control engagement coping approached significance with a strong, 

negative correlation between the two variables, r = -.65, n = 9, p = .059, with 

lower levels of depression associated with higher levels of primary engagement 

control coping.  
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   The relationship between post-intervention depression and pre-intervention 

primary control engagement coping also approached significance with a strong, 

negative correlation between the two variables, r = -.61, n = 10, p = .06, with 

lower levels of depression associated with higher levels of primary engagement 

control coping. 

Secondary Engagement Control Coping   

    Secondary control engagement coping scores (as measured by the RSQ) are 

reflective of cognitive restructuring, acceptance, positive thinking, and distraction.  

The relationship between secondary control engagement coping , anxiety and 

depression (as measured by the HADS), both pre- and post MBSR intervention 

was investigated using Pearson product-moment correlation coefficient. 

Preliminary analyses were performed to ensure no violation of the assumptions of 

normality, linearity, and homoscedasticity. (Table 4.3). 

Post-Intervention Anxiety and Secondary Control Engagement Coping 

    There was a strong, negative correlation between post-intervention anxiety 

scores, and baseline secondary control engagement coping scores, r = -.65, n = 

10,  

 p < .05, with lower levels of post-intervention anxiety  associated with higher 

levels of baseline secondary engagement control coping. 

   There was no correlation between post-intervention anxiety scores and post-

intervention secondary engagement control coping scores, r =.20, p = .60  

Post-Intervention Depression and Secondary Control Engagement Coping 
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   There was a strong, negative correlation between post-intervention depression 

scores and post-intervention secondary engagement control coping scores, r = -

.88, n = 10,  

 p < .01, with lower levels of depression associated with higher levels of 

secondary engagement control coping.  

   There was no correlation between post-intervention depression scores and 

baseline secondary engagement control coping scores, r=.41, p=.24 (Table 4.3). 

Hypothesis 3 was partially supported. 

Summary 

     In Chapter IV, the sample was described, the hypotheses were tested and themes that 

the participants used in answering their questions about their experiences with devices 

and the study were described. 

Summary of Hypothesis 1  

     Hypothesis 1 explored the feasibility of the MBSR intervention for this group of 

adolescents with ICDs or pacemakers. Feasibility was measured by participation which 

included recruitment of at least 5 participants, attendance at 4/6 (66%) sessions, with 

>75% completion of study measures. 

     Ten participants were recruited for the study out of 15 who were approached to 

participate (66%).  All 10 (100%) of the enrolled participants completed the MBSR 

intervention. One participant attended 4 out of 6 sessions (missed due to illness and out of 

town), three participants attended 5 out of 6 sessions. These sessions were missed due to 

1) being out of town, 2) illness, and 3) previous social engagement).  All of these 

occurrences, except for the illnesses, were made known to the PI prior to the study 
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beginning, and the illnesses were reported to the PI the day before the next session. Six 

participants attended 100% of the sessions. Therefore, there were zero “no-shows” to any 

session.  

     Another criterion for demonstrating feasibility was the successful completion of >75% 

of the HADS, RSQ and WAICD measures by the participating adolescents. This criterion 

was met with 100% completion of study measures by all participants. 

     In summary, feasibility for this MBSR intervention with this sample of adolescents 

was demonstrated by successful recruitment of 10 participants, 100% participation with 

no dropouts, and 100% completion of study measures. 

Summary of Hypothesis 2  

     Hypothesis 2 explored the outcomes of anxiety, depression, and coping at baseline and 

following the 6 week MBSR intervention. 

    Paired t-tests were used to compare the means of the outcome variables at baseline and 

post- MBSR intervention. 

   Anxiety decreased significantly over the six weeks of the intervention.  In addition, the 

frequency of participants with HADS scores indicating anxiety (HADS score ≥ 8) 

decreased significantly from pre- to post-MBSR intervention. Depression scores and 

frequency of scores indicating depression did not change.  There was also no change in 

coping scores.    

    In summary, anxiety scores decreased significantly from pre- to post MBSR 

intervention. Though there were not significant changes in depression scores from pre- to 

post-MBSR intervention, the mean score did increase slightly. Initial depression scores 

were low, thus decreases might not have been expected.  The mean total stress score 
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decreased from pre- to post-MBSR intervention, though this change was not statistically 

significant. Primary engagement control coping scores increased, however not 

significantly, and secondary engagement control coping scores were unchanged from pre- 

to post intervention. 

  Summary of Hypothesis 3 

     Hypothesis 3 explored the association between primary and secondary control 

engagement coping levels and the outcomes of anxiety and depression. 

Bivariate correlations (Pearson’s r) were conducted to test the association among primary 

engagement and secondary engagement control strategies. 

  Primary Engagement Control Coping    

     Emotional expression, regulation and problem solving before and after the 

intervention was not related to anxiety. There was no correlation between baseline 

anxiety and baseline or post-intervention primary engagement control coping scores. 

There was a strong negative correlation between baseline depression scores and baseline 

primary control engagement coping scores, , r =-.65, n=10, p <.05 with greater use of 

primary control engagement coping associated with lower levels of depression. There 

was no correlation between post-intervention anxiety scores and baseline or post-

intervention primary engagement control coping scores, r =.20, p = .60. The relationship 

between post-intervention depression and post-intervention primary control engagement 

coping approached significance with a strong, negative correlation between the two 

variables, r = -.65, n = 9, p = .059, with higher levels of primary engagement control 

coping associated with lower levels of depression.  
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     The relationship between post-intervention depression and pre-intervention primary 

control engagement coping also approached significance with a strong, negative 

correlation between the two variables, r = -.61, n = 10, p = .06, with higher levels of 

primary engagement control coping associated with lower levels of depression. 

Secondary Engagement Control Coping   

    Cognitive restructuring, acceptance, positive thinking, and distraction  before and after 

the intervention was associated with anxiety and depression.  There was a strong, 

negative correlation between post-intervention anxiety  scores , and baseline secondary 

control engagement coping scores, r = -.65, n = 10,  p < .05, with higher levels of 

baseline secondary engagement control coping associated with lower levels of post-

intervention anxiety.  There was no correlation between post-intervention anxiety scores 

and post-intervention secondary engagement control coping scores, r =.20, p = .60.  

There was a strong, negative correlation between post-intervention depression scores and 

post-intervention secondary engagement control coping scores, r = -.88, n = 10,  p < .01, 

with higher levels of post-intervention secondary engagement control coping associated 

lower levels of post-intervention depression. There was no correlation between post-

intervention depression scores and baseline secondary engagement control coping scores, 

r=.41, p=.24. 

     Discussion of the findings, treatment fidelity, limitations, conclusion, implications for 

nursing, and recommendations for future research are addressed in Chapter 5. 
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Chapter V 

Discussion of Findings, Treatment Fidelity, Study Limitations, Conclusion, 

Implications for Nursing, Recommendations for Future Research  

   

     A large body of research suggests that MBSR interventions are effective for a wide 

 

range of mental and physical health disorders in adult populations, however few studies 

have tested the effects of these interventions in the adolescent population or in 

adolescents with life threatening health problems (Biegel, 2009). The purpose of this 

study was to test the feasibility of a Mindfulness Based Stress Reduction (MBSR) 

program for adolescents with implantable cardioverter defibrillators (ICDs) or 

pacemakers, and to evaluate psychosocial factors of anxiety, depression, and coping 

before and after the 6 week MBSR program. Demographic variables of age, gender, 

cardiac diagnosis, age at implant, type of device, number of shocks, ever been shocked, 

last shock, months since implant, psychiatric diagnosis, and use of antiarrhythmic 

medications, heart failure medications, and warfarin were also evaluated.  This feasibility 

study (Children’s National Medical Center protocol Pro00003350, and UMB protocol 

HP-00054430) was a prospective one-group pretest-posttest research design to examine 

the MBSR intervention for the adolescents. The participants completed the psychosocial 

measures of coping, anxiety and depression, at baseline prior to the MBSR intervention, 

during week six at the end of the MBSR intervention. The intervention took place at 
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Children’s National Medical Center (CNMC) in Washington, D.C. and the data were 

collected at this site.  This site was selected for its familiarity to the participants, as well 

as accessibility to participants, including minorities, coming from different parts of the 

region. Participants came from Northern Virginia, Southern Maryland, Western 

Maryland, Montgomery County Maryland, and the District of Columbia. The sessions 

were held on Saturdays to make travel easier for the participants and to not interfere with 

weekday school activities and parent work schedules. Each participant was driven to the 

sessions by a parent or other family member. 

     The Biopsychosocial (BPS) Model (Engel, 1977) was used to guide the study 

examining the effect of a MBSR program on anxiety, depression and coping in a patient 

population of adolescents with ICDs and/or pacemakers.  According to Engel (1977), 

variation in the clinical expression of disease, whether physical (i.e. diabetes) or 

psychological (i.e. schizophrenia) is related to the individual’s experience of 

psychological, social and cultural factors in addition to concurrent biological and 

biochemical factors (p. 132). Engel (1977) also believed that treatment directed only at 

the biochemical abnormality does not necessarily restore an individual’s health, even if 

the abnormality is amended or improved.  In addition, the BPS model emphasizes that the 

relationship between patient and health care provider is a powerful influence over the 

therapeutic outcome, whether positive or negative, in that the psychological effects of this 

relationship can affect biochemical reactions and processes of the disease being treated 

(Engel, 1977). Therefore, the health care provider is seen as a conduit and educator in the 

effort to improve the patient’s peace of mind and healing powers. In this study, the P.I. 

and intervention leader was a health care provider for the participants (advanced practice 
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nurse) and had a prior therapeutic relationship with each of them, ranging from 6 months 

to 15 years. 

     In the current study, psychosocial, clinical, and demographic variables were evaluated. 

The four dependent variables were from the psychosocial realm:  anxiety, ICD specific 

anxiety, depression, and coping. The independent variables included the MBSR 

intervention. Additional psychosocial independent predictors were primary control 

engagement coping strategies (emotional expression, emotional reflection, and problem 

solving) and secondary control engagement coping strategies (cognitive restructuring, 

acceptance, positive thinking, and distraction). Clinical variables included as independent 

predictors were: cardiac diagnosis, type of device, number of shocks, ever been shocked, 

last shock, months since implant, psychiatric diagnosis, and use of antiarrhythmic 

medications, heart failure medications, and warfarin. Demographic variables included as 

independent predictors were: age, gender, and age at implant.   

     The psychosocial variables anxiety and depression were assessed by scores on 

subscales of the Hospital Anxiety and Depression scale (HADS). The psychosocial 

variable coping was measured in three ways: the total stress score on the Responses to 

Stress Questionnaire (RSQ) measured overall coping. The psychosocial predictors 

primary engagement control coping and secondary engagement control coping were the 

scores on the subscales of these two factors on the RSQ. Two versions of the RSQ were 

used: the RSQ- pacemaker version, and the RSQ- ICD version. The 57 coping items were 

identical, but the measures were worded specifically for each population, in conjunction 

with the developer of the measure, Bruce Compas, PhD at Vanderbilt University. In 

addition, the first 10 items which comprised the total stress score were worded 
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specifically for each population. For example, there were no items about receiving a 

shock on the pacemaker version of the measure. The Worries About ICD scale (WAICD) 

was used to assess ICD specific anxiety. 

Characteristics of the Study Sample 

     The participants ranged in age from 12-18 years.  Four had ICDs and 6 had 

pacemakers.  The devices had been implanted for 3 months to 13.6 years.  Two 

participants had been shocked.   The mean baseline Hospital Anxiety and Depression 

(HADS) anxiety score was 8.9 (SD=5.13) and 6 patients (60%) had significant anxiety 

scores at baseline (HADS scores greater than or equal to 8). The mean HADS depression 

score was 2.9  (SD= 3.1) and 1 patient (10%) had significant depression symptoms 

(HADS scores greater than or equal to 8) at baseline. ICD related anxiety was measured 

by the Worries About ICD Scale (WAICD), which ranges in score from 0-104, with 

higher scores reflecting greater anxiety. The mean baseline WAICD score was 41 (SD= 

21.07). The mean total coping score as measured by the RSQ was 2.02 (SD=0.68, score 

range 1-4). Baseline mean primary engagement coping factor score was .18 (SD=.14), 

while the baseline mean secondary control coping factor score was .28 (SD=.05). 

Summary of Statistical Results 

Summary of Hypothesis 1  

     Hypothesis 1 explored the feasibility of the MBSR intervention for this group of 

adolescents with ICDs or pacemakers. Feasibility was measured by participation which 

included recruitment of at least 5 participants, attendance at 4/6 (66%) sessions, with 

>75% completion of study measures. 
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     Ten participants were recruited for the study out of 15 who were approached to 

participate (66%).  All 10 (100%) of the enrolled participants completed the MBSR 

intervention. One participant attended 4 out of 6 sessions (missed due to illness and out of 

town), three participants attended 5 out of 6 sessions. These sessions were missed due to 

1) being out of town, 2) illness, and 3) previous social engagement).  All of these 

occurrences, except for the illnesses, were made known to the PI prior to the study 

beginning, and the illnesses were reported to the PI the day before the next session. Six 

participants attended 100% of the sessions. Therefore, there were zero “no-shows” to any 

session. Based on findings in the literature, it was expected that dropout status would 

occur in 30-50% of the participants. Wierzbicki and Pekarik (1993) found that 40-60% of 

adolescents and their families who begin psychological treatment dropout early. The 

100% completer rate in this study provided further support for intervention feasibility. 

     Another criterion for demonstrating feasibility was the successful completion of >75% 

of the HADS, RSQ and WAICD measures by the participating adolescents. This criterion 

was met with 100% completion of study measures by all participants. 

     In summary, feasibility for this MBSR intervention with this sample of adolescents 

was demonstrated by successful recruitment of 10 participants, 100% participation with 

no dropouts, and 100% completion of study measures. 

Summary of Hypothesis 2  

     Hypothesis 2 explored the outcomes of anxiety, depression, and coping at baseline and 

following the 6 week MBSR intervention. 

     Paired t-tests were used to compare the means of the outcome variables at baseline 

and post- MBSR intervention. 
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     Anxiety decreased significantly over the six weeks of the intervention.  In addition, 

the frequency of participants with HADS scores indicating anxiety (HADS score ≥ 8) 

decreased significantly from pre- to post-MBSR intervention.  Depression scores and 

frequency of scores indicating depression did not change, possibly because baseline 

depression scores were so low that they could not drop. Total coping scores did not 

significantly change from baseline to post-intervention. 

     In summary, anxiety scores decreased significantly from pre- to post MBSR 

intervention. Though there were not significant changes in depression scores from pre- to 

post-MBSR intervention, the mean score did increase slightly. The initial depression 

scores were low, thus decreases might not have been expected. The mean total stress 

score decreased from pre- to post-MBSR intervention, though this change was not 

statistically significant. Primary engagement control coping scores increased, however 

not significantly, and secondary engagement control coping scores were unchanged from 

pre- to post intervention. 

   Summary of Hypothesis 3 

     Hypothesis 3 explored the association between primary and secondary control 

engagement coping levels and the outcomes of anxiety and depression. 

Bivariate correlations (Pearson’s r) were conducted to test the association among primary 

engagement and secondary engagement control strategies. 

  Primary Engagement Control Coping    

     Emotional expression, regulation, and problem solving before and after the 

intervention was not related to anxiety.  There was no correlation between post-

intervention anxiety and baseline or post-intervention primary engagement control coping 
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scores.  The relationship between post-intervention depression and post-intervention 

primary control engagement coping approached significance with a strong, negative 

correlation between the two variables, r = -.65, n = 9, p = .059, with higher levels of 

emotional expression, regulation, and problem solving (primary engagement control 

coping) associated with lower levels of depression.  

     The relationship between post-intervention depression and pre-intervention primary 

control engagement coping also approached significance with a strong, negative 

correlation between the two variables, r = -.61, n = 10, p = .06, with higher levels of 

primary engagement control coping associated with lower levels of depression. 

Secondary Engagement Control Coping   

     Cognitive restructuring, acceptance, positive thinking, and distraction (secondary 

control engagement coping) before and after the intervention were related to anxiety. 

There was a strong, negative correlation between post-intervention anxiety  scores , and 

baseline secondary control engagement coping scores, r = -.65, n = 10,  p < .05, with 

higher levels of baseline secondary engagement control coping associated with lower 

levels of post-intervention anxiety.   There was no correlation between post-intervention 

anxiety scores and post-intervention secondary engagement control coping scores.  

Cognitive restructuring, acceptance, positive thinking, and distraction were related to 

post-intervention depression. There was a strong, negative correlation between post-

intervention depression scores and post-intervention secondary engagement control 

coping scores, r = -.88, n = 10,  p < .01, with higher levels of post-intervention secondary 

engagement control coping associated lower levels of post-intervention depression. There 
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was no correlation between post-intervention depression scores and baseline secondary 

engagement control coping scores. 

Discussion of Study Findings 

     Baseline findings regarding the feasibility of this MBSR intervention for adolescents 

are supported in the literature.  Burke (2010), in her review of 15 studies of MBSR 

interventions with adolescents,  found all of these studies investigated feasibility and 

acceptability of mindfulness-based interventions, and overall conclusions indicated that 

interventions were well-tolerated, acceptable, and safe with no adverse events reported in 

both clinical and non-clinical populations. Currently, there are no known published 

studies evaluating an MBSR intervention in a group of adolescents with ICDs or 

pacemakers. 

     Feasibility was demonstrated in this study as evidenced by 100% participation with no 

dropouts, and 100% completion of study measures. Key findings were that every 

participant had positive comments about the MBSR program. For most participants, the 

ideas and practices of meditation and yoga were quite novel.  Some participants said they 

were “nervous” or “didn’t know what to expect” initially. While several participants 

enjoyed some types of MBSR practices more than others, all participants found at least 

one method they really enjoyed and practiced each week. Several participants commented 

on the effects that the MBSR program had on their psychological and physical well-

being. These participants reported feeling “more energetic and awake”, “less stressed”, 

with fewer physical complaints such as back pain, headache and nervousness. 
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     In addition, without prompting from the P.I. (group leader), the participants expressed 

a desire to continue meeting as a group even after the study ended. The participants also 

formed their own Facebook group to maintain contact with each other.  

Anxiety, Depression, and Coping 

     Baseline levels of anxiety in this study were increased in 60% (n=6) of the 

participants, compared to 27% found in adolescents (n=119) with congenital heart disease 

(Wang, 2012). This increase in baseline anxiety could possibly be explained by the added 

stress of having an ICD or pacemaker. The mean decrease in HADS-A scores was 1.8 

with a 95% confidence interval of the difference ranging from .69 to 2.91. The frequency 

of participants with anxiety changed significantly from baseline to post-intervention 

(Fishers exact test  p=.024). In this study, the eta squared statistic (.59) indicated a large 

effect size for the outcome of anxiety. Each participant (100%, n=10) demonstrated a 

decrease in anxiety score. These findings related to decreases in anxiety are supported in 

the literature regarding MBSR interventions for children and adolescents. Beuchemin 

(2008) found significantly decreased levels of anxiety in a group of 34 adolescents with 

learning disabilities following a 5-week mindfulness meditation intervention. Burke 

(2010), in a review of 15 studies of mindfulness-based approaches with children and 

adolescents, states that analyses of changes in post-treatment psychosocial outcome 

measures range from non-significant to significant, with reported effect sizes ranging 

from small to large (d= -0.2-1.). Clinical samples investigated consisted of substance 

abuse and sleep disorders (Bootzin and Stevens, 2005), ADHD (Zylowska et al., 2007), 

conduct disorder (Singh et al. 2007), Prader-Willi syndrome (Singh et al. 2008), 
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externalizing disorders (Bogels et al. 2008), mixed psychiatric disorders (Biegel et al. 

2009), gastroesophageal reflux (Ott, 2002), and anxiety (Semple, et al. 2005). 

     Due to the small sample size and lack of control group, it is difficult to determine 

whether the significant decrease in anxiety at the end of the MBSR intervention was due 

to the basic elements of the MBSR program, or the peer-group, social support aspects of 

the program. In addition, all non-significant results must be viewed with caution due to 

the small sample size, as there was not enough power to prove non-significance. 

     Baseline levels of depression were similar in this study (10%, n=1) compared to those 

(9%, n=11) found by Wang (2012).   Mean depression scores on the HADS-D were not 

significantly different from baseline to post-intervention, t(9)= -.68, p=.51. However, 

90% (n=9) of the participants did not report elevated pre-intervention depression scores, 

making it more difficult to detect changes over time. It would be helpful to replicate the 

study with participants who meet criteria for depression at baseline. This finding is 

similar to two other MBSR intervention studies of adolescents in the literature (Lee, 

2008; Biegel, 2009).  

     Coping was evaluated based on the total mean stress score on the RSQ, and total 

factor scores for primary engagement control coping and secondary engagement control 

coping. Total mean stress scores on the RSQ are a global score for stress. Total mean 

RSQ score decreased from pre-intervention (M=2.02, SD=.68) to post-intervention 

(M=1.89, SD=.60), but this was not a statistically significant difference, t(8)= 1.35, 

p=.21.   Primary control engagement coping scores on the RSQ are reflective of 

emotional expression, emotional reflection, and problem solving.   Primary control 

engagement coping ratio score increased from pre-intervention (M=.18, SD=.043) to 
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post-intervention (M=.19, SD=.047), but this was not a statistically significant difference, 

t(8)= -.85, p=.42.  Secondary control engagement coping ratio scores on the RSQ are 

reflective of cognitive restructuring, acceptance, positive thinking, and distraction.  

Secondary control engagement coping score was unchanged from pre-intervention 

(M=.28, SD=.05) to post-intervention (M=.28, SD=.04), and this was not a statistically 

significant finding, t(8)= .35, p=.73. Therefore, the adolescents in this sample used 

secondary control coping strategies more frequently than primary control coping 

strategies (28% vs 18%) to deal with ICD or pacemaker related stress. The non-

significant findings of no change in primary or secondary control coping scores over the 

6-week intervention period suggests that the MBSR intervention did not change the 

participants overall coping strategies, however, the use of these strategies may have had 

an effect on the overall outcome of anxiety.  Other studies have shown that increased use 

of primary engagement coping strategies such as emotional expression and problem 

solving were associated with better quality of life and increased resilience (Graue et al., 

2004, and Jaser and White, 2011)  The intervention may not have been long enough to 

change overall coping strategies, however, follow-up measures at 3 or 6 months may 

have shown differences in coping strategies over time. Future studies will include follow-

up measures at these time intervals. 

 Relationship Between Coping Strategy and Psychosocial Outcomes 

     In this study, there was a strong, negative correlation between baseline depression 

scores and baseline primary control engagement coping scores , r = -.65, n = 10,  p < .05, 

with greater use of primary engagement control coping being associated with lower levels 

of depression.  Adolescents who were more emotionally expressive and had better 
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problem solving strategies had lower levels of depression before the intervention. The 

relationship between post-intervention depression and post-intervention primary control 

engagement coping approached significance with a strong, negative correlation between 

the two variables, r = -.65, n = 9, p = .059, with higher levels of primary engagement 

control coping associated with lower levels of depression. This correlation is identical 

with the findings before the intervention, although the post-intervention coping score was 

not available from one participant. The negative relationship of emotional expression, 

emotional regulation and problem solving to depression was consistent with the literature.  

Graue et al. (2004), and Jaser and White (2011)   both found that increased use of 

primary engagement coping strategies such as emotional expression and problem solving 

were associated with better quality of life and increased resilience. Thomsen et al. (2002) 

found that primary control engagement coping was negatively correlated to pain 

symptoms.   

     Secondary control engagement coping scores on the RSQ are reflective of cognitive 

restructuring, acceptance, positive thinking, and distraction.  In this study, the association 

between secondary engagement control coping and anxiety approached significance with 

a strong, negative correlation between the two variables. Cognitive restructuring, 

acceptance, positive thinking, and distraction at baseline were associated with lower 

anxiety and lower depression levels post-intervention.    There was a strong, negative 

correlation between post-intervention depression scores and post-intervention secondary 

engagement control coping scores, r = -.88, n = 10,  p < .01, with higher levels of post-

intervention secondary engagement control coping associated lower levels of post-

intervention depression. These findings were supported in the literature with other 
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clinical populations. In these studies, greater use of secondary control coping strategies 

were associated with positive health outcomes, such as better asthma control and less 

pain (Compas, et al. 2006; Shreier and Chen, 2008). Jaser and White (2011) found that 

greater use of secondary control coping strategies such as distraction and acceptance was 

associated with higher quality of life and better metabolic control. 

     These results reveal that the adolescents who participated in this intervention had 

significant decreases in anxiety scores, and significant associations between coping 

strategies and levels of anxiety and depression after the intervention. In addition, 

qualitative data showed perceived improvement in ability to manage psychological stress 

and to decrease physical symptoms associated with stress with the formal and informal 

MBSR practices such as meditation and yoga. As in other studies previously described, 

the findings of this study may suggest that coping strategies may make a difference in 

how adolescents cope with health issues. According to Compas et al. (2006), teaching 

adolescents to think positively, cognitively restructure their thoughts and beliefs about 

their illness, distract and use acceptance may lead to more adaptive outcomes. The data 

reported here are encouraging for continuing to evaluate the effectiveness of the MBSR 

intervention for groups of adolescents with ICDs, pacemakers, and other congenital heart 

disease. 

Treatment Fidelity 

     Treatment fidelity refers to the methodological strategies used to monitor and enhance 

the reliability and validity of behavioral interventions (Resnick 2005).  In this study, the 

MBSR intervention design was based on a known standard and was adapted to the 

adolescent age group, as other studies of MBSR interventions in this age group have 
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done. The intervention group leader was well-versed and trained in the MBSR 

intervention. A second trained interventionist reviewed and approved scripts for each 

session. All participants were exposed to the same treatment delivery as there was only 

one intervention group, with the same group leader present and leading each session. The 

responses to the interview and evaluation questions asked at the end of the intervention 

indicate that the intervention was received by the participants. 

Limitations of the Study Design 

     The current study did provide significant data regarding adolescents with ICD or 

pacemakers response to a 6-week MBSR intervention; however, there are several 

limitations which must be mentioned. Internal validity refers to the causal relationship 

between the dependent variables and the intervention (Shadish, Cook and Campbell, 

2002). The current study was a one-group pretest-posttest design.  There a several threats 

to internal validity based on this research design. Three of these threats will be discussed 

here:  history, testing, and instrumentation.               

    History refers to all external events which happened between the beginning of the 

intervention and the post-test which could have influenced the outcome of the study 

(dependent variables) without the intervention. The threat of history can be reduced by 

selecting participants from the same general location, and testing all participants at the 

same time (Murray, 1998). This study incorporated these features into its design.  All 

participants were from the MD-DC-VA region, and the intervention occurred one time 

for all of the participants simultaneously. The group leader (the P.I.) led every session, so 

each participant was exposed to a consistent and uniform intervention. 
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    A second threat to internal validity is testing, which occurs as a result of taking the 

same tests more than once.  Taking a test once can sensitize a participant in ways that 

could be misconstrued as a treatment effect, when in reality scores on the post-test may 

be due to practice or familiarity with the test or interaction of the pre-test and the 

intervention (Shadish, Cook and Campbell, 2002).  This threat only occurs in the pre-test, 

post-test design. According to Mennard (1991), the threat of testing is decreased when 

the interval between testing is large. The current study had a six week period between 

pre- and post- tests which hopefully decreased this threat. 

     The third biggest threat to validity with this study design is instrumentation. 

Instrumentation refers to a change in a measuring instrument over time which can 

simulate a treatment effect. Instrumentation issues are more prevalent in child 

development studies in which the scale may not have the same meaning across the age 

range being tested (Shonkoff and Phillips, 2000). This threat was addressed in the current 

study by using the same instruments for pre- and post-tests.  In addition, each instrument 

has been shown to be reliable and valid in adolescent populations in the same age range 

as participants in this study. 

     External validity refers to the degree to which the results of a study can be generalized 

across individuals, settings, treatments, and outcomes (Shadish, Cook and Campbell, 

2002). Methodology and design of the current study limited the generalizability of its 

findings.  

     The results of the study are based on a convenience sample of adolescents with ICDs 

or pacemakers. This potentially limits the generalizability of the findings and increases 

the risk of selection bias. In addition, the sample size was small, and lacks both 
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randomization and a control group. Nevertheless, there was consistency between the 

quantitative and qualitative data that supports the validity of the findings. The sample and 

the participants association with the group leader make this study unique and less 

generalizable. Another limitation included reliance on self-report measures. Burke (2010) 

states that there is a reasonable base of support to support the feasibility and suitability of 

mindfulness-based approaches with children and adolescents. However, there is a lack of 

empirical evidence of the efficacy of these interventions with this population, which may 

be partially attributed to the early stage of this research (Burke, 2010). There is no known 

published data about the use of an MBSR intervention in a population of adolescents with 

ICDs and other life-threatening cardiac diagnoses. There is data to support that primary 

control and secondary control coping strategies are associated with positive outcomes, 

such as decreased abdominal pain and increase metabolic control in Type 1 diabetes 

(Compas, et al.,2006; Jaser and White, 2011). Compas (2006) posits that teaching 

adolescents to think positively, cognitive restructuring of beliefs about pain, distraction, 

and acceptance may lead to better clinical outcomes in this population. The proposed 

MBSR intervention attempted to positively impact the coping strategies in this sample of 

adolescents with the goal of decreasing anxiety and depression. 

Conclusion 

     In conclusion, there were significant findings from this study which tested the 

feasibility of a Mindfulness Based Stress Reduction (MBSR) program for adolescents 

with implantable cardioverter defibrillators (ICDs) or pacemakers, and evaluated 

psychosocial factors of anxiety, depression, and coping before and after the 6 week 

MBSR program. MBSR appears to be a feasible, tolerable and acceptable intervention for 
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this group of adolescents. These findings demonstrate preliminary support for conducting 

future studies, including randomized controlled trials, with more adolescents with ICDs, 

pacemakers, and other types of congenital heart disease.  

     Anxiety was significantly reduced following the 6-week MBSR intervention, and 

demonstrated a large effect size. The results from this study can provide an estimate of 

effect size to test this relationship in larger, longitudinal studies with longer follow-up. In 

addition, significant associations were found between primary and secondary engagement 

control coping strategies and outcomes of anxiety and depression. The findings of this 

study can add to the current literature about the use of specific coping strategies and their 

ability to potentially impact clinical and psychosocial outcomes.   

     Comments made by all of the participants “grasped” the concepts of mindfulness and 

they enthusiastically explored and engaged in the practices during the sessions. Most of 

the participants engaged in their chosen favorite practices at home between the sessions.    

     Though the sample size was small, and lacked both randomization and a control 

group, there was consistency between the quantitative and qualitative data that supports 

the validity of the findings.   

     The small but growing research literature on MBSR interventions in adolescents 

shows promise of a positive effect on outcomes of anxiety and depression.   The positive 

results demonstrated in this study, may add data about the efficacy and tolerability of an 

MBSR intervention in a population of adolescents which has not yet been reported in the 

research literature, specifically adolescents with ICDs or pacemakers.  In addition, the 

study may provide clinician and researchers with specific data about type of coping 

strategies and their effect on clinical outcomes of anxiety, depression, and HRQL. Due to 
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the small sample size, it will be difficult to generalize the findings to the greater 

population of the adolescents or other clinical populations. However, according to 

Compas, et al. (2006), teaching adolescents to think positively, cognitively restructure 

their thoughts, distraction and acceptance through positive interventions may improve 

clinical outcomes.   

Implications for Nursing Practice 

     Nurses are in a unique position to identify potential psychosocial issues experienced 

by their patients.  In addition, they can help identify coping strategies, and teach patients 

about the type of coping strategies they can utilize to improve their physical and 

psychological health outcomes, such as thinking positively, distraction, cognitive 

restructuring, and acceptance.  Nurses should be aware of signs and symptoms of anxiety 

and depression in their adolescent patients, and can refer their patients for interventions 

such as the MBSR intervention used in the current study. In addition, nurses can facilitate 

these interventions and support groups, which have been shown to be beneficial for 

children and adolescents. Nurses themselves can be taught mindfulness techniques which 

they can then teach to their patients. 

     This study shows that MBSR is effective at reducing anxiety, which is a major 

problem in adolescents with cardiac devices. Anxiety will not disappear as these 

adolescents will have these devices for the rest of their lives. Nurses should become 

familiar with non-pharmacological interventions aimed at reducing distress which can 

provide lifelong strategies to manage psychosocial issues. 

     MBSR has the potential to encourage other types of support strategies for these 

vulnerable adolescents. In this study, these type of support strategies were evidenced by 
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the participants forming their own Facebook group at the end of the intervention, 

expressing a desire to continue meeting as a group, looking forward to seeing each other 

at camp, and the camaraderie that was developed over the six week intervention period. 

While the support group strategies are important, the MBSR program also promotes the 

individual use of the informal and formal MBSR techniques to decrease stress. 

Recommendations for Future Research 

     There is a large body of literature about the positive effects of MBSR interventions in 

adults related to decreasing anxiety, depression and quality of life. However, there still 

remains a paucity of data about these interventions with children and adolescents, 

especially clinical populations, and specifically those with ICDs and pacemakers. While 

there are a few published randomized controlled clinic trials with adolescents and 

mindfulness based interventions, there is none related to this specific patient population.  

Due to the relatively few numbers of adolescents with devices at any given institution 

compared to adults, a multi-center trial is needed to collect enough data to make the 

results generalizable. However, recruitment at any given institution could be increased by 

including other groups of congenital heart disease patients. In addition, follow- up at 3-6 

month intervals to assess the long-term effects of the MBSR intervention would add to 

the existing data and help to inform current practices in an effort to further improve 

psychosocial and physical outcomes. 
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APPENDIX A 

      6-week MBSR Intervention for Adolescents 

   The intervention is based on the standard adult MBSR program developed by Jon 

Kabat-Zinn  with  some modifications specific to the needs of adolescents that were 

developed by Gina Biegel (2009). Specifically, at home practices will be reduced from 45 

minutes to 20 minutes. There will be no day long retreat.  

    In addition, presentations and discussion topics will be focused on issues related to this 

specific group of adolescents with ICDs and inherited cardiac disorders (i.e. LQT, HCM, 

Brugada, ARVD) which increase their risk of sudden death and require activity 

restrictions. These topics will include self-image, body image, anxiety/fear related to 

illness and/or device, depression, QOL and focus on activities that can be done vs 

restrictions. 

   Each session will be 1.5-2 hours. All participants will receive a workbook with 

exercises to reinforce what was learned in class and a CD with body scan meditation and 

sitting meditation. 
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Class Outline 

 Intention Class Agenda Mins Home Practice 

Orientation 
Session 
(parents 
only) 

 Introduce program 
to parents 
 

 Provide brief 
mindfulness 
experience 

 Review data on 
benefits of mindfulness 
in adolescents 
 

 Review rationale for 
offering MBSR to these 
adolescents 

 

 Discuss course 
structure and time 
commitment 

 

 Mindful eating exercise 
(raisin) 

 

 Deep breathing and 
visualization of 
peaceful place 

 

 Q&A 
 

10 
 
 
 

5 
 
 
 

10 
 
 
 

10 
 
 

15 
 
 
 

10 

 None 
 

Class 1  Establish ground 
rules 
 

 Provide mindfulness 
experience  
 

 Discuss Home 
practice 

 Complete pre-
intervention 
questionnaires 
 

 Ground rules  
 

 Group introductions 
 

 Begin breathing-based 
practice 

 

 Discuss wandering 
mind, paying attention 
to “here and now”  

 

 Mindful eating- raisin 
 

 Guided body scan 
exercise  

 

 Group discussion about 
body scan 

 

 Q & A, discussion of 
homework 

 
 

20 
 
 
 

5 
 

10 
 

15 
 
 

10 
 
 
 

10 
 

15 
 
 

10 
 
 

10 

 Body Scan (≥10 
mins/day) 
 

 Sitting meditation 5-
10 mins/day 

 

 9 dot exercise 
 

 Pleasant events 
calendar 

 

 Engage in one 
mindful activity 
(brush teeth, 
shower, care for 
pet, etc.) 
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 Intention Class Agenda Mins Home Practice 

Class 2  Explore experience 
with formal and 
informal practice 
 

 Discuss making time 
for home practice 

 

 Discuss how often 
we worry about the 
past or future 

 Guided body scan 
 

 Standing yoga 
 

 Group discussion about 
9 dot exercise 

 

 Short awareness of 
breathing (AOB) 
exercise  

 

 Q & A, discussion of 
homework 
 

15 
 

30 
 

10 
 
 

15 
 
 
 

10 

 Body scan OR 
 

 AOB sitting 
meditation 5-10 
mins/day 

 

 Pleasant events 
calendar 

 

 Mindfulness of 
routine activities 

Class 3  Continue to explore 
experience with 
formal and informal 
practice 
 

 Attend to body 

 Mindful yoga (sitting) 
 

 Group discussion about 
home practice, 
pleasant events 
calendar w/emphasis 
on mind/body 
connections, 
mindfulness in daily 
activities 

 

 Introduce concept of 
negative internal 
dialogue- inaccurate, 
painful thoughts that 
can interfere with 
reality. “ Thoughts are 
just thoughts” 

 

 Group discussion about 
negative internal 
thoughts (relate to 
body image, device, 
disease, activity 
restriction)-notice 
physical sensations that 
accompany these 
thoughts 

 

 Sitting meditation with 
AOB, expanding 
attention to whole 
body 
 

 Q & A, discussion of 
homework 

20 
 

15 
 
 
 
 
 
 
 
 

10 
 
 
 
 
 
 
 

20 
 
 
 
 
 
 
 
 
 

15 
 
 
 
 

10 

 Alternate yoga with 
body scan 
 

 Unpleasant events 
calendar 

 

 AOB sitting 
meditation 10-15 
mins/day 
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 Intention Class Agenda Mins Home Practice 

Class 4  Examine thoughts 
and feelings 
associated with 
unpleasant 
experiences 
 

 Explore perceptions 
 

 Examine how 
resisting and wanting 
circumstances, 
ourselves, or others 
to be different 
creates suffering 

 

 Explore how 
negative thoughts 
are often inaccurate 
and can cause 
destructive 
behaviors 

 Introduce walking 
meditation 

 Standing yoga 
 

 Sitting meditation with 
guided reflection about 
unpleasant event, 
focusing on physical 
sensations, emotions 
and thoughts 

 

 Group discussion about 
unpleasant events 
calendar, physical 
sensations and 
thoughts associated 
with stress. Have 
participants name 
stressors and how they 
influence mind/body. 

 

 Explore perceptions-
how do we view 
ourselves and others? 

 

 Walking meditation 
 

 Q & A, discussion of 
homework 
 

20 
 

15 
 
 
 
 
 
 

15 
 
 
 
 
 
 
 
 
 

10 
 
 
 

10 
 

10 

 Alternate yoga with 
body scan 
 

 Be aware of stress 
reactions, monitor 
unpleasant 
experiences and 
how they make you 
feel 

 

 AOB sitting 
meditation 10-15 
mins/day 

Class 5  Enhance the capacity 
to observe thoughts 
and feelings 
 
 
 

 Develop the capacity 
to respond rather 
than react 
 

 Apply mindfulness 
during difficult 
situations 
 

 Standing yoga 
 

 Sitting meditation 
w/attention to breath, 
body, sounds, thoughts 
and emotions, 
choiceless awareness 

 

 Group discussion about 
difficult 
communications-
possibly discuss in 
small groups 

 

 Group discussion about 
fears related to illness, 
device, and physical 
sensations/behavioral 
responses related to 
these fears. Discuss 
cultivating awareness 
of these responses 

20 

15 

 

 

15 

 

 
 

15 
 
 
 
 
 
 
 
 

 Alternate sitting 
meditation with 
body scan or yoga 

 

 Difficult 
Communications 
Calendar 

 

 Take a mindful walk 
 

 Continue 
responding to 
stressful situations 

 

 AOB sitting 
meditation 10-15 
mins/day 
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 Intention Class Agenda Mins Home Practice 

 Speaking and listening 
exercise in dyads-based 
on a difficult 
communication. One 
speaks, one listens, 
then reverse roles. 

 

 Sitting meditation 
 

 Q&A, discussion of 
homework 

 

10 
 
 
 
 
 
 

10 

10 

 Bring something to 
share for the last 
class that 
represents what the 
class has meant to 
you 

Class 6  Choose if and how 
you will use 
mindfulness in your 
life 
 

 Review of ongoing 
support from 
instructor(s) 

 Body scan (coming full 
circle) 
 

 Guided reflection 
about what you’ve  

 

 Learned about yourself 
 

 Write letter to self 
about what you’ve 
learned about yourself 
and short/long term 
goals. Put in sealed 
self-addressed 
envelope that will be 
mailed to them in one 
month. 

 

 Group go round- 
sharing personal 
experience with the 
course and how they 
will keep practice 
going. 

 

 Final meditation 
 

 Complete post-
intervention 
questionnaires 

15 
 
 

15 
 
 

15 
 

15 

 

 
 
 
 
 
 

15 
 
 
 
 
 
 

20 

 Make practice your 
own 
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APPENDIX B 

INSTITUTIONAL REVIEW BOARD (FWA00004487) 
REPORT OF PROTOCOL ACTION  

NOTIFICATION OF EXPEDITED NEW STUDY APPROVAL 

From: Naynesh Kamani, MD 
  

To: Vicki Freedenberg  

Re: 

Study#:  Pro00003350  

Effect of a Mindfulness Based Stress Reduction (MBSR) Program on Anxiety, 

Depression , and Coping in a Sample of Adolescents with Implantable 

Cardioverter Defibrillators and/or Heart Rhythm Disorders which Increase the 

Risk of Sudden Cardiac Death  

Feasibility and Effect of a Mindfulness Based Stress Reduction (MBSR) 

Program on Anxiety, Depression , and Coping in a Sample of Adolescents with 

Implantable Cardioverter Defibrillators and/or Heart Rhythm Disorders which 

Increase the Risk of Sudden Cardiac Death 

Risk: Research/clinical investigations not involving greater than minimal risk 

________________________________________________________________________

_____________ 

The IRB has reviewed and approved the protocol referenced above on 11/30/2012 for a 

period of 12 months. The IRB determined that the study meets the criteria for expedited 

review under category(ies): 

This research will be performed on individual or group characteristics 

or behavior (including, but not limited to, research on perception, 

cognition, motivation, identity, language, communication, cultural 

beliefs or practices, and social behavior) or will employ a survey, 

interview, oral history, focus group, program evaluation, human factors 

evaluation, or quality assurance methodologies. 
 

This IRB approval will expire on 11/29/2013. 

As appropriate, approval of the study and the consent form(s) is for the period 

of 11/30/2012 to 11/29/2013. Please note that it is the Investigator’s responsibility to 

ensure that the Continuing Review Report is submitted to the IRB in a timely fashion.  

Specific sponsor requirements, if any, are listed below: 

N/A 

The PI is required to inform the IRB immediately of any circumstances or new 

information which may potentially change the risk/benefit ratio. Please refer to the IRB 

https://www.irbear.org/eResearch/Rooms/DisplayPages/LayoutInitial?Container=com.webridge.entity.Entity%5bOID%5bC33F07448D7F134BA0A7D86EC6DEFC56%5d%5d
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Policies & Procedures on the OPHS/IRB Website at CNMC IRB/OPHS Intranet Site for 

information concerning Modification Requests, Unanticipated Problems, Adverse Event 

Reports, and Continuing Review Reports. For further information, please call the Office 

for the Protection of Human Subjects, 301-565-8452. 

Sincerely, 

Naynesh Kamani, MD 
 

Electronically signed by KAMANI, NAYNESH MD 

Warning: This is a private message for Children's 

National Medical Center parties only. If the reader of 

this message is not the intended recipient you are 

hereby notified that any dissemination, distribution or 

copying of this information is STRICTLY 

PROHIBITED. 

 

Children's National Medical Center 

111 Michigan Avenue, NW 

Washington, DC 20010 

(301) 565-8452 

  

  

 

 

 

 

 

 

 

 

 

 

http://intranet.cnmc.org/department/research/human-research-protection-program-ophs-irb
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APPENDIX C 

1 of 2 
University of Maryland, Baltimore 
Institutional Review Board (IRB) 
Phone: (410) 706-5037 
Fax: (410) 706-4189 
Email: hrpo@som.umaryland.edu 

APPROVAL OF RESEARCH NOTIFICATION 
Date: January 17, 2013 
To: Erika Friedmann 
RE: HP-00054430 
Type of Submission: Initial Review 
Type of IRB Review: Expedited 
 
Approval for this project is valid from 1/17/2013 to 1/16/2014 
This is to certify that the University of Maryland, Baltimore (UMB) Institutional Review Board (IRB) 
approved the above referenced protocol entitled, “Effect of a Mindfulness Based Stress 
Reduction Program (MBSR) on Anxiety, Depression, and Coping in a Sample of Adolescents with 
Implantable Cardioverter Defibrillators, and/or Cardiogenic Disorders which Increase the Risk of 
Sudden Cardiac Death”. 
The IRB has determined that this protocol qualifies for expedited review pursuant to Federal 
regulations 45 CFR46.110, 21 CFR 56.110, & 38 CRF 16.110 category(ies): 
(7) Research on individual or group characteristics or behavior (including, but not limited to, 
research on 
perception, cognition, motivation, identity, language, communication, cultural beliefs or practices, 
and social behavior) or research employing survey, interview, oral history, focus group, program 
evaluation, human factors evaluation, or quality assurance methodologies. (NOTE: Some 
research in this category may be exempt from the HHS regulations for the protection of human 
subjects. 45 CFR 46.101(b)(2) and (b)(3). This listing refers only to research that is not exempt.) 
The IRB made the following determinations regarding this submission: 
- Subpart D Determination for research involving children: 45 CFR 46.404/21CFR 50.51. 
- Written informed consent is required. Only the valid IRB-approved informed consent form(s) in 
CICERO can be used. 
Below is a list of the documents attached to your application that have been approved: 
Eligibility Checklist for HP-00054430 v12-24-2012-1356373235891 
Study schedule.docx 
Approved Consent Form MBSR 11-30.pdf 
References-MBSR Study.docx 
Interview Questions.docx 
MBSR Study measures.pdf 
MBSR Intervention-final-9-29.docx 
Approved Consent Form MBSR 11-30.pdf 
IRB Approval letter from Children's National Medical Center (Primary IRB) 
CITI Certificates-Freedenberg0001.pdf 
Study Assessment Tools 
2 of 2 
Freedenberg COI form 
In conducting this research you are required to follow the requirements listed in the 
INVESTIGATOR MANUAL. 
Investigators are reminded that the IRB must be notified of any changes in the study. In addition, 
the PI is 
responsible for ensuring prompt reporting to the IRB of proposed changes in a research activity, 
and for ensuring that such changes in approved research, during the period for which IRB 
approval has already been given, may not be initiated without IRB review and approval except 
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when necessary to eliminate apparent immediate hazards to the subject (45 CFR 46.103(4)(iii)). 
The PI must also inform the IRB of any new and significant information that may 
impact a research participants' safety or willingness to continue in the study and any 
unanticipated problems involving risks to participants or others. 
DHHS regulations at 45 CFR 46.109 (e) require that continuing review of research be conducted 
by the IRB at intervals appropriate to the degree of risk and not less than once per year. The 
regulations make no provision for 
any grace period extending the conduct of the research beyond 1/16/2014. You will receive 
continuing review email reminder notices prior to this date; however, it is your responsibility to 
submit your continuing review report in a timely manner to allow adequate time for substantive 
and meaningful IRB review and assure that this study is not conducted beyond 1/16/2014. 
Investigators should submit continuing review reports in the electronic system at least six weeks 
prior to this date. 
Research activity in which the VA Maryland Healthcare System (VAMHCS) is a recruitment site 
or in which VA resources (i.e., space, equipment, personnel, funding, data) are otherwise 
involved, must also be approved by the VAMHCS Research and Development Committee prior to 
initiation at the VAMHCS. Contact the VA Research Office at 410-605-7000 ext. 6568 for 
assistance. 
The UMB IRB is organized and operated according to guidelines of the International Council on 
Harmonization, the United States Office for Human Research Protections and the United States 
Code of Federal Regulations and operates under Federal Wide Assurance No. FWA00007145. 
If you have any questions about this review or questions, concerns, and/or suggestions regarding 
the Human Research Protection Program (HRPP), please do not hesitate to contact the Human 
Research Protections Office (HRPO) at (410) 706-5037 or HRPO@som.umaryland.edu. 
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APPENDIX D 
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APPENDIX E 

RESPONSES TO STRESS – ICD version (SR-C) 
 

 
This is a list of things about having an ICD problem that children and teenagers sometimes find stressful or 

a problem to deal with.  Please circle the number indicating how stressful the following things have been 

for you in the past 6 months. 

 Not at 

All 
A Little Somewhat Very 

a.  Feeling afraid of getting a shock 1 2 3 4 

b.  Concerns about not being able to play competitive sports or 

other activity restrictions 
1 2 3 4 

c. Feeling different from my friends/peers 1 2 3 4 

d. Feeling afraid that my friends/peers won’t accept me 1 2 3 4 

e. Concerns that the ICD/medicine won’t work when I need it 

and I could die 
1 2 3 4 

f. Concerns that I need the ICD/medicine to keep my heart 

working right 
1 2 3 4 

g. Having to take medicine every day 1 2 3 4 

h. Concerns about the way my body looks or feels 1 2 3 4 

i. Feeling sad or scared about the future 1 2 3 4 

j. Concerns about my family and friends 1 2 3 4 

k. Other 1 2 3 4 

l.  1 2 3 4 

     

 
  

 

 Circle the number that shows how much control you generally think you have over these problems.     
 1 2 3 4    
  None A little Some A lot 

 

 

Below is a list of things that children and teenagers sometimes do, think, or feel when [something stressful 

happens OR they are dealing with having.  Everyone deals with problems in their own way – some people 

do a lot of the things on this list or have a bunch of feelings, other people just do or think a few of these 

things.   

 

Think of all the stressful parts of having an ICD that you indicated above.  For each item below, circle 

one number from 1 (not at all) to 4 (a lot) that shows how much you do or feel these things when you 

[have the problems with the STRESSOR] like the ones you indicated above. Please let us know about 

everything you do, think, and feel, even if you don’t think it helps make things better. 
 How 

much do you do this? 

WHEN DEALING WITH THE STRESS OF HAVING AN ICD:      Not at all  

A little  Some  

A lot 

1.  I try not to feel anything. 1       

2       3       4 
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2.  When [dealing with the stress of having an ICD, I feel sick to my stomach   1         

2       3       4 

        or get headaches.      

3.  I try to think of different ways to change or fix the situation. 1         

2       3       4 

 Write one plan you thought of:________________________________________ 

 ___________________________________________________________________ 

  

4.  When [faced with the stress [STRESSOR]] happens, I don’t feel anything at all, 1         

2       3       4 

it's like I have no feelings.      
     

5.  I wish that I were stronger and less sensitive so that things would be different. 1         

2       3       4 

6.  I keep remembering what happened with having an ICD or 1     

2        3      4  

can’t stop thinking about what might happen. 

7.  I let someone or something know how I feel. (remember to circle a number.)  1         

2       3       4 

       Check all you talked to:    

  Parent  Friend  Brother/Sister  Pet  
Clergy Member      

  Teacher  God  Stuffed Animal  Other Family Member  None 

of these     

8.  I decide I’m okay the way I am, even though I’m not perfect. 1         

2       3       4 

9.  When I’m around other people I act like having an ICD never happened. 1     

2       3       4 

10.  I just have to get away from everything when I am dealing with the stress of  1     

2       3       4 

having an ICD. 
 

11.  I deal with the stress of having an ICD by wishing it would just go 1     

2       3       4 

       away, that everything would work itself out. 

 

12.  I get really jumpy when I am dealing with the stress of having an ICD. 1     

2       3       4 

         
13.  I realize that I just have to live with things the way they are. 1     

2       3       4 

14.  When I am dealing with the stress of having an ICD, I just can’t be near  1     

2       3       4 anything that reminds me of [the situation/the problem/what is happening]. 
 

15.  I try not to think about it, to forget all about it. 1     

2       3       4 



 

 

94 

 

16.  When I am dealing with the stress of having an ICD, I really don’t know 1     

2       3       4 

 what I feel.  

 

17.  I ask other people or things for help or for ideas about how to make things   

       better.  (remember to circle a number.)                                                                                           1     2       

3       4   

        Check all you talked to:  

  Parent  Friend  Brother/Sister  Pet  
Clergy Member      

  Teacher  God  Stuffed Animal  Other Family Member  None 

of these   
 

18.  When I am trying to sleep, I can’t stop thinking about the stressful aspects of                  1 2 3 4 

[STRESSOR] or I have bad dreams about having an ICD.  
 

19.  I tell myself that I can get through this, or that I will [be okay OR do better next time]. 1    

2     3      

4 

20.  I let my feelings out. (remember to circle a number.)          1     

2       3       4 

       I do this by: (Check all that you did.) 

  Writing in my journal/diary   Drawing/painting            

  

  Complaining to let off steam      Being sarcastic/making fun   

  Listening to music                              Punching a pillow     
  Exercising                                Yelling       

  Crying                                     None of these    
  
21.  I get help from other people or things when I’m trying to figure out how to deal with my  

       feelings. (remember to circle a number.)                                                                                        1    

2       3       4 

     Check all that you went to: 

  Parent  Friend  Brother/Sister  Pet  
Clergy Member      

  Teacher  God  Stuffed Animal  Other Family Member  None 

of these   
 

22.  I just can’t get myself to face the stress of having an ICD. 1    

2     3       

4 

23.  I wish that someone would just come and take away the stressful aspects of  1     

2       3       4 

having an ICD.  

24.  I do something to try to fix the stressful parts of having an ICD.  1     

2       3       4 

 Write one thing you did:_______________________________________________ 

 ____________________________________________________________________ 
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25.  Thoughts about having an ICD just pop into my head. 1     

2       3       4 

26.  When I am dealing with having an ICD or the stress of having an ICD, I feel it in my body.  

        (remember to circle a number.)                                                                                                      1     

2       3       4 

       Check all that happen: 

  My heart races  My breathing speeds up  None of these                       

  I feel hot or sweaty  My muscles get tight 
 

27.  I try to stay away from people and things that make me feel upset or remind me of    1 2 3 4    

 Having an ICD or the stressful aspects of having an ICD or the problem].    
 

28.  I don’t feel like myself when I am dealing with having an ICD or the stress of having an ICD, 1     

2      3      

4 

       it’s like I am far away from everything. 
 

29.  I just take things as they are; I go with the flow. 1     

2       3       4 

30.  I think about happy things to take my mind off having an ICD or the stressful parts of having an ICD  

or how I’m feeling. 1     

2       3       4 

        
31.  When something stressful happens related to having an ICD, I can’t                 1         

2       3       4 

        stop thinking about how I am feeling. 
          

  

32.  I get sympathy, understanding, or support from someone.  (remember to circle a number.)    1     

2       3       4 

       Check all you went to: 

  Parent  Friend  Brother/Sister  Pet  
Clergy Member      

  Teacher  God  Stuffed Animal  Other Family Member  None 

of these   
 

33.  When something stressful happens related to having an ICD, I can’t always control        

       what I do.  (remember to circle a number.)                                                                                    1     2       

3       4 

        Check all that happen:                                                                   

  I can’t stop eating  I can’t stop talking 

  I do dangerous things  I have to keep fixing/checking things 

  None of these  

  

34.  I tell myself that things could be worse. 1     

2       3       4 

35.  My mind just goes blank when something stressful happens related to 1     

2       3       4 

having an ICD I can’t think at all. 
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36.  I tell myself that it doesn’t matter, that it isn’t a big deal. 1     

2       3       4 

37.  When I am faced with the stressful parts of having an ICD, right away I feel really:    

         (remember to circle a number.)                                                                                                      1     

2      3       

4 

         Check all that you feel:  

  Angry  Sad  None of these    

  Worried/anxious  Scared     

38.  It’s really hard for me to concentrate or pay attention when something stressful happens   1 2 3 4 

        related to having an ICD. 

 

39.  I think about the things I’m learning from having an ICD, or something good  1     

2       3       4 

       that will come from it. 

40.  After something stressful happens related to having an ICD, I can’t stop thinking 1     

2        3      4 

       about what I did or said. 

 

41.  When stressful parts of having an ICD happen, I say to myself, “This isn’t real.” 1         

2       3       4 

42.  When I’m dealing with the stressful parts of having an ICD, I end up just lying 1         

2       3       4 

    around or sleeping a lot. 
 

43.   I keep my mind off stressful parts of having an ICD by:  

       (remember to circle a number.)    

       Check all that you do: 1     

2       3       4 

  Exercising  Seeing friends  Watching TV                           

  Playing video games  Doing a hobby  Listening to music  None of these 

44. When something stressful happens related to having an ICD, I get upset by things 1     

2       3       4 

that don’t usually bother me. 
 

45.  I do something to calm myself down when I’m dealing with the stress of   

 having an ICD  (remember to circle a number.)                                                 1     

2       3       4 

        Check all that you do:  

  Take deep breaths  Pray  Walk 

  Listen to music  Take a break  Meditate  None of these 
 

46.  I just freeze when I am dealing with stressful parts of having an ICD, I can’t 1     

2       3       4 

        do anything. 
 

47.  When stressful things happen related to having an ICD I sometimes act  1     

2       3       4 

 without thinking.  
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48.  I keep my feelings under control when I have to, then let them out when they won’t make  1     

2       3       4 

       things worse. 

49.  When something stressful happens related to having an ICD, I can’t seem to get 1     

2       3       4 

        around to doing things I’m supposed to do. 

50.   I tell myself that everything will be all right. 1     

2       3       4 

51.  When something stressful happens related to having an ICD, I can’t stop 1     

2       3       4 

        thinking about why this is happening. 
 

52.  I think of ways to laugh about it so that it won’t seem so bad. 1     

2       3       4 

53.  My thoughts start racing when I am faced with the stressful parts of  1     

2       3       4 

 having an ICD.  

54.  I imagine something really fun or exciting happening in my life. 1     

2       3       4 

55.  When something stressful happens related to having an ICD, I can get so upset  1     

2       3       4 

        that I can’t remember what happened or what I did. 

56.  I try to believe that it never happened. 1     

2     3       

4 

57.  When I am dealing with the stress of having an ICD, sometimes I can’t 1     

2       3       4   control what I do or say. 

  



 

 

98 

 

APPENDIX F 

RESPONSES TO STRESS – Pacemaker/Arrhythmia (SR-C) 
 

 
This is a list of things about having a pacemaker and/or heart rhythm problem that children and teenagers 

sometimes find stressful or a problem to deal with.  Please circle the number indicating how stressful the 

following things have been for you in the past 6 months. 

 Not at 

All 
A Little Somewhat Very 

a.  Feeling afraid of my heart problem 1 2 3 4 

b.  Concerns about not being able to play competitive or contact 

sports or other activity restrictions 
1 2 3 4 

c. Feeling different from my friends/peers 1 2 3 4 

d. Feeling afraid that my friends/peers won’t accept me 1 2 3 4 

e. Concerns that my pacemaker or medicine won’t work when I 

need it and I could die 
1 2 3 4 

f. Concerns that I need my pacemaker or medicine to keep my 

heart working right 
1 2 3 4 

g. Having to take medicine every day 1 2 3 4 

h. Concerns about the way my body looks or feels 1 2 3 4 

i. Feeling sad or scared about the future 1 2 3 4 

j. Concerns about my family and friends 1 2 3 4 

k. Other 1 2 3 4 

l.  1 2 3 4 

     

 
  

 

 Circle the number that shows how much control you generally think you have over these problems.     
 1 2 3 4    
  None A little Some A lot 

 

 

Below is a list of things that children and teenagers sometimes do, think, or feel when [something stressful 

happens OR they are dealing with STRESSOR].  Everyone deals with problems in their own way – some 

people do a lot of the things on this list or have a bunch of feelings, other people just do or think a few of 

these things.   

 

Think of all the stressful parts of  having a pacemaker and/or heart rhythm problem that you 

indicated above.  For each item below, circle one number from 1 (not at all) to 4 (a lot) that shows how 

much you do or feel these things when you [have the problems with the STRESSOR] like the ones you 

indicated above. Please let us know about everything you do, think, and feel, even if you don’t think it 

helps make things better. 
 How 

much do you do this? 

WHEN DEALING WITH THE STRESS OF having a pacemaker and/or heart rhythm problem]:     
 Not at all  

A little  Some  

A lot 
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18.  I try not to feel anything. 1       

2       3       4 

19.  When dealing with the stress of having a pacemaker and/or heart rhythm problem, I feel sick to 

my stomach   1         

2       3       4 

        or get headaches.      

20.  I try to think of different ways to change or fix the situation. 1         

2       3       4 

 Write one plan you thought of:________________________________________ 

 ___________________________________________________________________ 

  

21.  When faced with the stress of having a pacemaker and/or heart rhythm problem, I don’t feel 

anything at all, 1         

2       3       4 

it's like I have no feelings.      
     

22.  I wish that I were stronger and less sensitive so that things would be different. 1         

2       3       4 

23.  I keep remembering what happened with having a pacemaker and/or heart rhythm problem or

 1     

2        3      4  

can’t stop thinking about what might happen. 

24.  I let someone or something know how I feel. (remember to circle a number.)  1         

2       3       4 

       Check all you talked to:    

  Parent  Friend  Brother/Sister  Pet  
Clergy Member      

  Teacher  God  Stuffed Animal  Other Family Member  None 

of these     

25.  I decide I’m okay the way I am, even though I’m not perfect. 1         

2       3       4 

26.  When I’m around other people I act like having a pacemaker and/or heart rhythm problem 

never happened. 1     

2       3       4 

27.  I just have to get away from everything when I am dealing with the stress of  1     

2       3       4 

having a pacemaker and/or heart rhythm problem. 
 

28.  I deal with the stress of having a pacemaker and/or heart rhythm problem by wishing it would 

just go 1     

2       3       4 

       away, that everything would work itself out. 
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29.  I get really jumpy when I am dealing with the stress of having a pacemaker and/or heart rhythm 

problem. 1     

2       3       4 

         
30.  I realize that I just have to live with things the way they are. 1     

2       3       4 

31.  When I am dealing with the stress of having a pacemaker and/or heart rhythm problem, I just 

can’t be near  1     

2       3       4 anything that reminds me of [the situation/the problem/what is happening]. 
 

32.  I try not to think about it, to forget all about it. 1     

2       3       4 

33.  When I am dealing with the stress of having a pacemaker and/or heart rhythm problem, I really 

don’t know 1     

2       3       4 

 what I feel.  

 

34.  I ask other people or things for help or for ideas about how to make things   

       better.  (remember to circle a number.)                                                                                           1     2       

3       4   

        Check all you talked to:  

  Parent  Friend  Brother/Sister  Pet  
Clergy Member      

  Teacher  God  Stuffed Animal  Other Family Member  None 

of these   
 

18.  When I am trying to sleep, I can’t stop thinking about the stressful aspects of                  1 2 3 4 

having a pacemaker and/or heart rhythm problem or I have bad dreams about having a 

pacemaker and/or heart rhythm problem.  
 

19.  I tell myself that I can get through this, or that I will [be okay OR do better next time]. 1    

2     3      

4 

20.  I let my feelings out. (remember to circle a number.)          1     

2       3       4 

       I do this by: (Check all that you did.) 

  Writing in my journal/diary   Drawing/painting            

  

  Complaining to let off steam      Being sarcastic/making fun   

  Listening to music                              Punching a pillow     
  Exercising                                Yelling       

  Crying                                     None of these    
  
21.  I get help from other people or things when I’m trying to figure out how to deal with my  

       feelings. (remember to circle a number.)                                                                                        1    

2       3       4 

     Check all that you went to: 
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  Parent  Friend  Brother/Sister  Pet  
Clergy Member      

  Teacher  God  Stuffed Animal  Other Family Member  None 

of these   
 

27.  I just can’t get myself to face the stress of having a pacemaker and/or heart rhythm problem.

 1    

2     3       

4 

28.  I wish that someone would just come and take away the stressful aspects of  1     

2       3       4 

having a pacemaker and/or heart rhythm problem.  

29.  I do something to try to fix the stressful parts of having a pacemaker and/or heart rhythm 

problem.  1     

2       3       4 

 Write one thing you did:_______________________________________________ 

 ____________________________________________________________________ 

30.  Thoughts about having a pacemaker and/or heart rhythm problem just pop into my head. 1     

2       3       4 

31.  When I am dealing with having a pacemaker and/or heart rhythm problem or the stress of 

having a pacemaker and/or heart rhythm problem, I feel it in my body.  

        (remember to circle a number.)                                                                                                      1     

2       3       4 

       Check all that happen: 

  My heart races  My breathing speeds up  None of these                       

  I feel hot or sweaty  My muscles get tight 
 

27.  I try to stay away from people and things that make me feel upset or remind me of    1 2 3 4    

 having a pacemaker and/or heart rhythm problem or the stressful aspects of having a 

pacemaker and/or heart rhythm problem.    
 

28.  I don’t feel like myself when I am dealing with having a pacemaker and/or heart rhythm 

problem or the stress of having a pacemaker and/or heart rhythm problem. 1     

2      3      

4 

       it’s like I am far away from everything. 
 

38.  I just take things as they are; I go with the flow. 1     

2       3       4 

39.  I think about happy things to take my mind off having a pacemaker and/or heart rhythm 

problem or the stressful parts of having a pacemaker and/or heart rhythm problem or how I’m 

feeling. 1     

2       3       4 
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40.  When something stressful happens related to having a pacemaker and/or heart rhythm 

problem, I can’t                 1         

2       3       4 

        stop thinking about how I am feeling. 
          

  

41.  I get sympathy, understanding, or support from someone.  (remember to circle a number.)    1     

2       3       4 

       Check all you went to: 

  Parent  Friend  Brother/Sister  Pet  
Clergy Member      

  Teacher  God  Stuffed Animal  Other Family Member  None 

of these   
 

42.  When something stressful happens related to having a pacemaker and/or heart rhythm 

problem, I can’t always control        

       what I do.  (remember to circle a number.)                                                                                    1     2       

3       4 

        Check all that happen:                                                                   

  I can’t stop eating  I can’t stop talking 

  I do dangerous things  I have to keep fixing/checking things 

  None of these  

  

43.  I tell myself that things could be worse. 1     

2       3       4 

44.  My mind just goes blank when something stressful happens related to 1     

2       3       4 

        [STRESSOR], I can’t think at all. 
 

45.  I tell myself that it doesn’t matter, that it isn’t a big deal. 1     

2       3       4 

46.  When I am faced with the stressful parts of having a pacemaker and/or heart rhythm problem, 

right away I feel really:    

         (remember to circle a number.)                                                                                                      1     

2      3       

4 

         Check all that you feel:  

  Angry  Sad  None of these    

  .Worried/anxious  Scared     

38.  It’s really hard for me to concentrate or pay attention when something stressful happens   1 2 3 4 

        related to having a pacemaker and/or heart rhythm problem. 
 

39.  I think about the things I’m learning from having a pacemaker and/or heart rhythm problem or 

something good  1     

2       3       4 

       that will come from it. 

40.  After something stressful happens related to having a pacemaker and/or heart rhythm problem, 

I can’t stop thinking 1     

2        3      4 
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       about what I did or said. 

 

41.  When stressful parts of having a pacemaker and/or heart rhythm problem happen, I say to 

myself, “This isn’t real.” 1         

2       3       4 

42.  When I’m dealing with the stressful parts of having a pacemaker and/or heart rhythm problem, 

I end up just lying 1         

2       3       4 

    around or sleeping a lot. 
 

43.   I keep my mind off stressful parts of having a pacemaker and/or heart rhythm problem by:  

       (remember to circle a number.)    

       Check all that you do: 1     

2       3       4 

  Exercising  Seeing friends  Watching TV                           

  Playing video games  Doing a hobby  Listening to music  None of these 

45. When something stressful happens related to having a pacemaker and/or heart rhythm 

problem, I get upset by things that don’t usually bother me. 1    2        3        4 

45.  I do something to calm myself down when I’m dealing with the stress of   

 having a pacemaker and/or heart rhythm problem.  (remember to circle a number.)                                               

  1     2       

3       4 

        Check all that you do:  

  Take deep breaths  Pray  Walk 

  Listen to music  Take a break  Meditate  None of these 
 

46.  I just freeze when I am dealing with stressful parts of having a pacemaker and/or heart rhythm 

problem, I can’t 1     

2       3       4 

        do anything. 
 

47.  When stressful things happen related to having a pacemaker and/or heart rhythm problem I 
sometimes act  1     

2       3       4 

 without thinking.  

48.  I keep my feelings under control when I have to, then let them out when they won’t make  1     

2       3       4 

       things worse. 

49.  When something stressful happens related to having a pacemaker and/or heart rhythm problem, 

I can’t seem to get 1     

2       3       4 

        around to doing things I’m supposed to do. 

50.   I tell myself that everything will be all right. 1     

2       3       4 
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51.  When something stressful happens related to having a pacemaker and/or heart rhythm problem, 

I can’t stop 1     

2       3       4 

        thinking about why this is happening. 
 

52.  I think of ways to laugh about it so that it won’t seem so bad. 1     

2       3       4 

53.  My thoughts start racing when I am faced with the stressful parts of  1     

2       3       4 

 having a pacemaker and/or heart rhythm problem..  

54.  I imagine something really fun or exciting happening in my life. 1     

2       3       4 

55.  When something stressful happens related to having a pacemaker and/or heart rhythm problem, 

I can get so upset  1     

2       3       4 

        that I can’t remember what happened or what I did. 

56.  I try to believe that it never happened. 1     

2     3       

4 

57.  When I am dealing with the stress of having a pacemaker and/or heart rhythm problem 

sometimes I can’t 1     

2       3       4   control what I do or say. 
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