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Abstract Adolescents with implantable cardioverter de-

fibrillators (ICDs) or pacemakers (PMs) face unique chal-

lenges that can cause psychosocial distress. Psychosocial

interventions are effective for adults with cardiac devices

and could potentially impact adolescents’ adjustment to

these devices. Mindfulness Based Stress Reduction

(MBSR) is a structured psycho-educational program that

includes meditation, yoga, and group support and has been

studied extensively among adults. This study examined the

feasibility of the MBSR program for adolescents with

ICDs/PMs, a population previously unexamined in the

research literature. The participants completed measures of

anxiety and depression (Hospital Anxiety and Depression

Scale) and coping (Responses to Stress Questionnaire) at

baseline and after the six-session MBSR intervention.

Mean age of the cohort (n = 10) was 15 ± 3 years, 6 were

male, 6 had a PM, and 4 had an ICD. Feasibility was

demonstrated by successful recruitment of 10 participants,

100 % participation and completion. Anxiety decreased

significantly following the intervention, with a large effect

size, t[9] = 3.67, p \ .01, n2 = .59. Anxiety frequency

decreased from baseline to post-intervention (Fisher’s

exact test p = .024), and 90 % of participants reported

decreased anxiety scores post-intervention. Coping skills

related negatively to anxiety (r = -.65, p = .04) and

depression (r = -.88, p = .001). Post-intervention, the

group independently formed their own Facebook group and

requested to continue meeting monthly. Although gener-

alizability is limited due to the small sample size, this

successful pilot study paves the way for larger studies to

examine the efficacy of MBSR interventions in adolescents

with high-risk cardiac diagnoses.
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Introduction

Sudden cardiac death (SCD) due to cardiac arrhythmia is a

major health problem in the United States, causing

approximately 180,000–450,000 deaths annually [32].

Implanted cardiac devices, i.e., implantable cardioverter

defibrillators (ICDs) and pacemakers (PMs), are the treat-

ment of choice for many types of heart rhythm abnormal-

ities. These devices can deliver an electrical shock to treat a

life-threatening ventricular arrhythmia and/or maintain the

heart’s rhythm. In the past decade, technological advances

have reduced the size of the devices making them more

available to the pediatric population. In an analysis of ICD

and PM implantation in the United States between 1997

and 2004, implantation rates for these devices increased by

19 and 60 %, respectively [45]. Most SCDs are caused by

ventricular arrhythmias, with only an estimated 7.9 % of

patients treated by emergency medical services surviving

to hospital discharge [35]. ICDs are the treatment of choice

for life-threatening ventricular arrhythmias in adult and

pediatric patients [2]. PMs are implanted cardiac devices

primarily used to regulate the heart rhythm due to dys-

function of the sinoatrial or atrioventricular nodes.

Implantation of a PM or an ICD in a patient may cause

body image issues and problems in psychosocial adaptation
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and quality of life (QOL) and contribute to the develop-

ment of affective disorders [18].

This study was designed to test the feasibility of a

Mindfulness Based Stress Reduction (MBSR) program for

adolescents with ICDs or PMs and to evaluate levels of

anxiety, depression, and coping before and after the 6-week

MBSR program.

In recent years, the number of studies examining psy-

chosocial issues following ICD or PM implantation has

greatly increased; however, the vast majority of these

studies pertain to adult patients. The study results cannot be

generalized to children, given intellectual, developmental,

and emotional differences between adults and children

[13]. Survival rates from sudden cardiac arrest in pediatric

patients with ICDs have increased to 98.5 % [21].This has

shifted the focus of research from clinical outcomes to the

evaluation of psychosocial factors related to the impact of

living with this surgically implanted device. In a study of

adult patients, the major psychological benefit of ICD

implantation identified was the feeling of increased secu-

rity due to the protection of having the device [38].

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 [13]. Children with ICDs have high

rates of inappropriate shocks due to lead fractures, higher

heart rates, non-compliance with taking medications, and

non-adherence to activity restrictions. In addition, children

experience a high rate of surgical revisions of their devices.

Devices are implanted at ages as early as 6 months and last

approximately 4–6 years, even without complications [2].

The majority of research about the psychosocial impact

of implanted devices has focused on the adverse psycho-

logical effects suffered by adults with ICDs, most com-

monly ICD-specific fears and symptoms of anxiety related

to receiving shocks. Diagnosable levels of anxiety

(13–69 %) and depression (7–41 %) in adults with ICDs are

reported in various studies [4, 34, 39]. In a study of 16

patients aged 24–73 years, 69 % of ICD recipients who had

received shocks had diagnosable levels of anxiety or

depression [33]. In a review of published studies examining

the effects of ICDs on anxiety and depression, significant

numbers of ICD recipients remained anxious and depressed

1 year after ICD implantation [19]. Adolescent patients

may exhibit even greater amounts of distress than adults due

to fewer psychological resources [14]. Younger patients

appear to be at increased risk for frequent shocks, have

more interruptions in their daily life, develop more avoidant

behaviors, and experience elevated anxiety levels [37]. Risk

factors for psychosocial problems among adults with ICDs

include younger age (\50 years), multiple ICD shocks,

female gender, premorbid psychological difficulties, low

social support, poor understanding of condition and device,

and more severe medical conditions [19, 20, 38]. Depres-

sion and anxiety also are more common in adult patients

with permanent PMs than in the general population [18].

At the present time, only one known study examined

QOL data in adolescents with ICDs. In this pilot study of 20

patients aged 9–19 years (mean 14.8), there were significant

associations among measures of anxiety, depression, family

functioning, and QOL. Patients with ICDs had significantly

lower scores on physical functioning, social emotional-

behavioral roles, self-esteem, parent emotional impact, and

higher depression scores than a normative sample [13].

In four studies, nursing interventions improved psycho-

social recovery of adult patients following ICD implantation

[12, 15, 16, 29]. These interventions included the following:

a cognitive behavioral therapy (CBT) intervention [29]; a

relaxation training, biofeedback, and health education

intervention [12]; a randomized control trial with usual care

or telephone counseling [16]; and a telephone intervention

delivered by expert cardiovascular nurses post-ICD [15]. All

of these studies reported significant reductions in anxiety,

indicating that psychological interventions effectively

decrease distress in adult patients with ICDs or PMs.

MBSR is a structured 8-week group psycho-educational

intervention program which affects positive changes in

perspectives toward health and disease [27]. The MBSR

content focuses on the attainment of mindful, non-judge-

mental self-awareness of thoughts, physical sensations, and

environment in the present moment, with the intent of fos-

tering calmness and centering. Evidence of the benefits of

the two-decade established MBSR program in adults is

reported in two meta-analyses [24, 25]. Consistent and

strong effect sizes were found across samples of adults with

chronic pain, fibromyalgia, cancer, anxiety disorders, and

depression [24]. In addition, MBSR interventions for health

care professionals found empirical evidence to support

benefits in mental and physical health in this population [25].

Researchers are just beginning to investigate the feasi-

bility, application, and effectiveness of MBSR interven-

tions in children and adolescents. The largest published

review of MBSR studies in children and adolescents to date

includes fifteen studies with sample sizes ranging from 1 to

228 and ages from 4 to 19 years [8]. Each of these studies

investigated feasibility and acceptability of MBSR inter-

ventions, and overall conclusions indicate that these

interventions were well tolerated, acceptable, and safe with

no adverse events reported. 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) [8]. Clinical samples investigated

consisted of substance abuse and sleep disorders [7],

ADHD [47], conduct disorder [41], Prader–Willi syndrome
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[42], externalizing disorders [6], mixed psychiatric disor-

ders [3], and anxiety [40].

Adolescents with ICDs or PMs 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.

The social, emotional, and behavioral problems which

may occur with prolonged stress can interfere with inter-

personal relationships, school success, and potential to

become competent adults and productive citizens [23].

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 pop-

ulation of adolescents with ICDs or PMs 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,

PMs, or any pediatric heart disease. While there is no

generalized empirical evidence of the efficacy of MBSR

interventions in children and adolescents, there is evidence

to support the feasibility of these interventions in these age

groups. It is time for research to shift to adopting stan-

dardized intervention formats which will allow replication

and comparison studies, in an effort to develop a strong

base of evidence in this population [8].

The small but growing research literature on MBSR

interventions in adolescents shows promise of a positive

effect on outcomes of anxiety, depression, and coping though

not yet established in adolescents with ICDs or PMs.

Teaching adolescents to think positively, cognitively

restructure their thoughts, distraction, and acceptance through

positive interventions may improve clinical outcomes [10].

The primary aim of the current study was to establish

the feasibility of an MBSR program for adolescents with

ICDs and/or PMs. Secondary aims were to measure coping

strategies, anxiety, and depression pre and post the 6-week

MBSR intervention and the association between secondary

control engagement coping strategies and levels of anxiety

and depression following the MBSR intervention.

Materials and Methods

Study Design and Sample

A descriptive, prospective, one-group, pretest–posttest

design was used to establish the feasibility of the MBSR

intervention in adolescents with ICDs or PMs. The study

was approved by the IRBs at the Children’s National

Health System and the University of Maryland Baltimore.

The participants completed measures of coping, anxiety,

and depression, on week one of the six-session MBSR

intervention and week six at the end of the MBSR inter-

vention. The intervention occurred in one 6-week series,

and the group members participated simultaneously. Par-

ticipants were recruited from the Cardiology Clinic at

Children’s National Health System in Washington, DC. At

least five participants were required to complete all six

sessions and the pre- and post- intervention questionnaires

to demonstrate feasibility; therefore, 10 participants were

enrolled to account for possible participant dropout.

Inclusion criteria included being age 12 through

18 years at the time of enrollment and having a functioning

ICD or PM that was implanted at least 4 weeks before the

start of the MBSR intervention, a diagnosis of cardiac

disease with potential life-threatening arrhythmias in the

setting of structural or non-structural heart disease, and a

parent/caregiver who was aged 18 years or older. Exclu-

sion criteria were a lack of English language fluency in

patient or caregiver, or the patient was unable to complete

the measurement tools.

Data Collection

The following demographic and health data were collected

from each participant: age, gender, diagnosis, current

medications, type of device, and length of time since the

device was implanted; experience with their device

including had the patient ever been shocked, number of

shocks, and date of last shock; and the number of shocks

the patient received during the study period. Patient records

were screened for inclusion/exclusion criteria. Clearance

from the patient’s cardiologist was obtained prior to

approaching eligible patients. Patients were approached by

the first author, a clinician at the site, about study partici-

pation during a scheduled outpatient clinic visit. If a patient

was willing to participate, the parent/guardian was

approached for written informed consent. Patients who

were 12–17 years of age provided written assent. Both

informed consent and assent forms were IRB approved.

Fifteen participants who met inclusion/exclusion criteria

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 did not 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 lack of

interest (n = 2).

Procedures

Each patient participated in the intervention for 6 weeks.

The weekly sessions each lasted 1� –2 h and were led by
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the first author who was trained in the MBSR curriculum.

The MBSR intervention began approximately 4 weeks

following signed consent, allowing ample time for ques-

tions to be asked and answered. All sessions were held in a

meeting room outside of the cardiology clinic at Children’s

National Medical Center. The intervention included ses-

sions to train the participant in deep breathing exercises,

guided imagery, meditation, and yoga. Each session also

included group discussion and discussions between pairs of

participants about pleasant and unpleasant events and

issues related to their stressors. Yoga mats, yoga blocks,

and CDs 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.

Study questionnaires were completed at the first MBSR

intervention session prior to the intervention and again at

week 6 of the MBSR intervention to assess levels of anx-

iety, depression, and coping mechanisms. Interview ques-

tions 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 mea-

sures were e-mailed to the participant for completion; the

forms were returned to the PI 2 days later. Each participant

received $100 worth of gift cards over the course of the

study which were distributed at the end of each session. If a

participant missed a session, the gift card was given at the

next session.

Instruments

Patient anxiety, depression, and coping strategies were

assessed before (pre) and after (post) the intervention via

self-report scales. Anxiety and depression were measured

with the Hospital Anxiety and Depression Scale (HADS),

and coping strategies were measured using the Responses

to Stress Questionnaire (RSQ).

Hospital Anxiety and Depression Scale—The HADS

[46] is a brief self-report screening scale, developed to

examine the prevalence of emotional distress among

patients at general medical outpatient clinics. The scale

consists of two subscales (anxiety and depression), each

consisting of 7 items (range 0–21). A score of eight or

higher on each scale is indicative of distress, and this cut

point was used in this study. The HADS has been used

extensively and was developed for people ages 16–65. In a

literature review of studies using the HADS, the Cron-

bach’s alpha for HADS-A varied from .68 to .93 (mean

.83) and for HADS-D from .67 to .90 (mean .82) [5]. The

HADS also was administered to a population of adoles-

cents ages 12–16 and was found to be reliable, with ade-

quate sensitivity and specificity [44]. Therefore, the HADS

is a useful tool for screening adolescents. The use of the

HADS in a population of adolescents with ICDs or PMs

has not been previously reported in the literature. The

HADS takes approximately 5 min to complete.

Responses to Stress Questionnaire—The RSQ [11]

assesses types of coping strategies used by adolescents.

The items were developed to represent responses to stress

in three dimensions: voluntary versus involuntary,

engagement versus disengagement, and primary versus

secondary control. However, this study focused on two of

the voluntary coping factors: primary control engagement

coping (nine items measuring problem solving, emotional

modulation, and emotional regulation) and secondary

control engagement coping (nine items measuring positive

thinking, cognitive restructuring, acceptance, and distrac-

tion). Respondents were asked to identify specific coping

strategies that they actually used, allowing a more com-

prehensive analysis of associations of type of coping

strategies (i.e., primary control engagement vs. secondary

control engagement) and symptoms.

The first ten items in the version of the RSQ used in this

study were designed to be specific to adolescents with ICDs

or PMs (i.e., feeling afraid of getting a shock, concerns

about not being able to play sports). 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 both the ICD participants and

the PM participants. 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); 57 subsequent items assess the adolescents’

responses to the 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 divided into

19 categories of 3 questions each, which represent respon-

ses to stress. 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. Individual pri-

mary and secondary control engagement strategies were

quantified as ratio scores calculated by dividing the number

of primary or secondary coping strategies by the total

number of coping strategies used, respectively.

Previous studies using the RSQ demonstrated that the

measure has good reliability and validity [10]. A study of

adolescents with Type 1 diabetes found that internal con-

sistency was a = 0.75 for primary control coping,

a = 0.71 for secondary control coping, and a = 0.70 for

disengagement coping [26]. Individual differences in

overall coping strategies are determined by obtaining ratio

scores (dividing the number of primary and secondary

control engagement strategies by total number of coping

strategies used by each adolescent). The RSQ had 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
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patients and worded specifically for those groups [10, 26].

The RSQ takes approximately 20 min to complete.

Open-ended questions were asked at the conclusion of

the last session to further examine the adolescents’ issues

related to their cardiac disease/device status. Responses

were intended to inform development of future studies. The

questions were asked verbally, and the responses were

written down by the interviewer.

Data Analysis

Descriptive statistics were used to characterize the partici-

pants according to demographic and health status. Fre-

quencies and Fisher’s exact tests were used to summarize

variables measured on nominal or ordinal scales, and means

and standard deviations were used to summarize variables

assessed on interval or ratio scales. Preliminary analyses

were performed to ensure no violation of the assumptions of

normality, linearity, and homoscedasticity. Paired-samples

t tests were used to examine the significance of changes in

mean of each outcome from baseline (Time 1) to post-

intervention (Time 2). Pearson’s r was used to examine the

relationship of post-intervention primary and secondary

control engagement coping strategies to post-intervention

anxiety and depression and ICD-specific anxiety. The

strength of the relationship was evaluated using Cohen’s

(1988) guidelines for eta squared small: r = .10–.29, med-

ium: r = .30–.49, large: r = .50–1.0 [9]. All quantitative

statistical analyses were performed with SPSS version 17.

Data from the open-ended interview questions were

analyzed by grouping the responses to each question into

themes and categories.

Results

Study Sample

Demographic and clinical characteristics of the study

sample (N = 10) are summarized in Table 1. 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 = 6.1, range = .25–13.6) years. Six participants had a

PM and four had an ICD. Of those with an ICD, two

(50 %) had been shocked through their device. One par-

ticipant had received over ten shocks 1 month prior to the

intervention and all in 1 day, and the other participant had

only ever received one shock 3 years ago. Four participants

were taking antiarrhythmic medications, five were taking

heart failure medications, and two were taking warfarin.

None of the participants were taking psychotropic medi-

cations or had a previously diagnosed psychiatric illness.

Seven participants had structural heart disease, while one

had Long QT syndrome, one had genetic autoimmune

disease, and one had primary conduction system disease.

Baseline Psychosocial Factors

Baseline intervention psychosocial variable scores are

included in Table 2. The mean baseline HADS anxiety

score was 8.9 (SD = 5.13), and six patients (60 %) had

HADS scores greater than or equal to 8 indicating anxiety.

The mean baseline HADS depression score was 2.9

(SD = 3.1), and one patient (10 %) had a HADS score

greater than or equal to eight indicating depression.

Feasibility

The primary aim of this study was to establish the feasi-

bility of an MBSR program for adolescents with ICDs and/

Table 1 Demographic and clinical characteristics of patients enrol-

led in the study (N = 10)

Characteristic N 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

PM 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

790 Pediatr Cardiol (2015) 36:786–795

123



or PMs. All 10 (100 %) of the enrolled participants com-

pleted the MBSR intervention. One participant attended

four out of six sessions (missed due to illness and out of

town), and three participants attended five out of six ses-

sions. These sessions were missed due to being out of town

(n = 1), illness (n = 2), and previous social engagement

(n = 1). 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 ses-

sions. All participants completed 100 % of study measures.

Feasibility for this MBSR intervention with this sample of

adolescents was demonstrated by successful recruitment of

ten participants, 100 % participation with no dropouts and

100 % completion of study measures.

Changes in Psychosocial Variables

The frequency of anxiety decreased significantly from the

baseline to the post-intervention assessment with the

HADS (Fisher’s exact test p = .024; g2 = .59; Fig. 1).

Mean anxiety also decreased significantly from baseline to

post-intervention (p \ .01); Fig. 2). The frequency of

depression did not change significantly over the course of

the intervention (Fisher’s exact test p = .90; g2 = .04).

One patient no longer met the criteria for depression at the

post-intervention assessment and another had become

depressed. There were no significant changes in mean

depression from baseline to post-intervention (p = .51).

Changes in Stress and Coping

Stress scores were slightly, but not significantly, lower after

the MBSR (Table 2). The mean post-intervention total

stress score of 1.89 (SD = .60) was not significantly

(p = .21) lower than the baseline score.

Types of coping strategies used did not change signifi-

cantly over the course of the study. The adolescents

reported using secondary control coping strategies most

often, explaining 28 % of their total stress response both at

baseline and post-intervention (mean ratio scores for sec-

ondary control engagement coping = .28, SD = .05 and

.28, SD = .04, (p = .73)). Primary control engagement

coping strategies accounted for 18 % of the total stress

response at baseline (mean ratio score = .18, SD = .043)

Table 2 Psychosocial characteristics of patients (N = 10) enrolled in

the study pre and post-MBSR intervention

Characteristic Mean SD t df p n2

Anxiety 3.67 9 .005** .59

Pre 8.9 5.13

Post 7.1 4.86

Depression -.68 9 .51 .04

Pre 2.9 3.07

Post 3.4 2.91

Total stress score 1.35 8 .21 .17

Pre 2.02 .68

Post 1.89 .60

Primary engagement control

Coping -.85 8 .42 .07

Pre .18 .042

Post .19 .037

Secondary engagement control

Coping .35 8 .73 .01

Pre .28 .05

Post .28 .04

Significant ** p \ .01
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and 19 % post-intervention which did not significantly

differ (mean ratio score = .19, SD = .047, (p = .42)).

Type of coping was not related to post-intervention anxiety

scores, but was related to post-intervention depression

scores. There was no significant correlation between post-

intervention anxiety scores and post-intervention (p = .60)

primary engagement control coping scores (see Table 3).

Lower levels of depression post-intervention were associ-

ated with higher levels of primary engagement control

coping post-intervention (p = .059) (Table 3). Lower lev-

els of post-intervention depression were strongly associated

with higher levels of secondary engagement control coping

(p \ .01) (Table 3).

Responses to Interview Questions

Most patients’ responses to a question about how they

viewed their devices indicated that they viewed their devices

as positive presences in their lives. Forty percent of the

patients indicated that their device was their friend and 40 %

reported their device being both a friend and an enemy. Two

respondents (20 %) said their device was their enemy, pre-

venting them from doing everything they wanted to do.

In response to a question about importance of activities and

restrictions, 40 % of the participants said that the restrictions

from having the device bothered them very much, while 40 %

said they used to hate the restrictions but have gotten used to

them. Two participants (20 %) reported that they have always

had some activity restrictions, so this was nothing new.

In relation to their scar and device bump, four partici-

pants (40 %) said their scar/device bump does not bother

them as they have never known their body any differently

and/or their scar is ‘‘no big deal,’’ while two other partic-

ipants (20 %) reported that their scar makes them feel self-

conscious. Two participants (20 %) said that they feel

‘‘great’’ about their scar.

Discussion

The findings of this study clearly support the feasibility of

this intervention with this group of adolescents. The posi-

tive outcomes from the quasi-experimental pilot study

suggest that adolescents with chronic diseases will expe-

rience psychological benefit from MBSR.

The finding that MBSR is feasible in this population is

consistent with other studies of MBSR in adolescents. A

review of 15 studies of MBSR interventions with adolescents

found that 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 clin-

ical and non-clinical populations [8]. Currently, there are no

known published studies evaluating an MBSR intervention in

a group of adolescents with ICDs or PMs.

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 that 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 partic-

ipants commented on the effects that the MBSR program had

on their psychological and physical well-being. These par-

ticipants reported feeling ‘‘more energetic and awake’’ and

‘‘less stressed,’’ with fewer physical complaints such as back

pain, headache, and nervousness.

In addition, without prompting from the PI (group lea-

der), the participants expressed a desire to continue meet-

ing 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

At baseline, 60 % of the adolescents with ICDs or PMs

reported elevated anxiety. In comparison, a study of 119

adolescents (age 12–20) with congenital heart disease

found that 27 % (n = 32) had scores indicating anxiety

[43]. 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 con-

genital heart disease alone. In this sample, levels of anxiety

Table 3 Correlations between

anxiety, depression, and coping

scores pre- and post-MBSR

intervention (N = 10)

** p \ .01; *** p \ .05, two

tailed

Anxiety (baseline) Anxiety (post) Depression (baseline) Depression (post)

Primary control engagement coping

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

Secondary control engagement coping

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**
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were equally distributed among participants with PMs

(n = 3) and ICDs (n = 3). Therefore, the increase in

anxiety could be explained by the added stress of having a

cardiac device, independent of the device type. The mean

decrease in HADS-A scores was 1.8 with a 95 % confi-

dence interval of the difference ranging from .69 to 2.91.

Ninety percent of the participants demonstrated a decrease

in anxiety scores, including five participants with PMs and

4 with ICDs with a large effect size (g2 = .59), again

demonstrating in this sample that type of device did not

change the significant decrease in anxiety scores. These

findings related to decreases in anxiety are supported in the

literature regarding MBSR interventions for children and

adolescents. Significantly decreased levels of anxiety were

found in a group of 34 adolescents with learning disabili-

ties following a 5-week mindfulness meditation interven-

tion [1]. A review of 15 studies of mindfulness-based

approaches, with children and adolescents with a wide

range of clinical diagnoses, 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 = -0.2–1.0) [8].

In contrast to anxiety, depression was not prevalent in

this sample; therefore, it is not known if this program

would have a positive impact on depression in this popu-

lation based on the results of this study. Baseline preva-

lence of depression in this study (10 %) was similar to the

prevalence (9 %) in a study of adolescents with congenital

heart disease [43]. Mean depression scores on the HADS-D

were not significantly different from baseline to post-

intervention. Since 90 % of the participants did not report

elevated baseline depression scores, it would be difficult to

detect changes over time. Further studies need to be done

with participants who meet criteria for depression at

baseline. This finding is similar to two other MBSR

intervention studies of adolescents [3, 31]. It is possible

that this program or other psycho-educational interventions

will be more beneficial for those adolescents who have

higher levels of anxiety and/or depression at baseline. In

addition, these individuals may be more likely to partici-

pate in programs such as MBSR. Further studies need to be

done to address these questions.

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. Primary control engagement coping scores on the

RSQ are reflective of emotional expression, emotional

reflection, and problem solving. Primary control engage-

ment coping ratio score increased from baseline to post-

intervention, but this was not a statistically significant dif-

ference. 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

baseline to post-intervention. 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 PM-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 out-

come of anxiety. The intervention may not have been long

enough to change overall coping strategies. Follow-up

measures at 3 or 6 months might have shown differences in

coping strategies over time. Future studies will include

longer follow-up.

Relationship Between Coping Strategy

and Psychosocial Outcomes

In this study, greater use of primary engagement control

coping was associated with lower levels of depression.

Adolescents who were more emotionally expressive and

had better problem-solving strategies had lower levels of

depression before the intervention. The negative relation-

ship between post-intervention depression and post-inter-

vention primary control engagement coping approached

significance with higher levels of primary engagement

control coping associated with lower levels of depression.

The negative relationship of emotional expression, emo-

tional regulation, and problem solving to depression was

consistent with the literature. Two studies reported that

increased use of primary engagement coping strategies such

as emotional expression and problem solving was associ-

ated with better QOL and increased resilience [22, 26].

Secondary control engagement coping scores on the

RSQ are reflective of cognitive restructuring, acceptance,

positive thinking, and distraction. In this study, the asso-

ciation between secondary engagement control coping and

anxiety approached significance with a strong, negative

correlation between the two variables. Cognitive restruc-

turing, 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, with higher levels of post-intervention sec-

ondary engagement control coping associated with lower

levels of post-intervention depression. These findings

imply that methods to enhance the use of these coping

strategies may offer tools for the adolescents to decrease

their anxiety and depression. In other clinical populations,

greater use of secondary control coping strategies was

Pediatr Cardiol (2015) 36:786–795 793

123



associated with positive health outcomes such as better

asthma control and less pain [36, 46]. Greater use of sec-

ondary control coping strategies including distraction and

acceptance was associated with higher QOL and better

metabolic control in adolescents with Type 1 diabetes [26].

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 that 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 that 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 that 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 5th 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 partici-

pants 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.

Limitations

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, the PI

was a respected clinician who was well known by all

participants. 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.

Conclusion

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 suggest that coping strategies may make a difference

in how adolescents cope with health issues. Teaching ado-

lescents to think positively, cognitively restructure their

thoughts and beliefs about their illness and distract and to

use acceptance may lead to more adaptive outcomes [10].

The data reported here are encouraging for continuing to

evaluate the effectiveness of the MBSR intervention for

groups of adolescents with ICDs, PMs, and other congenital

heart disease. The results of this successful pilot study were

used to design a randomized control trial utilizing the MBSR

intervention with a comparison group (support group with-

out the MBSR intervention). Power analysis using data from

the pilot study determined the needed sample size for ade-

quate power. This study is currently underway.

As of this writing, there are no published studies utilizing

psycho-educational interventions in this patient population.

However, several meta-analyses [17, 28, 30] have described

the need for psycho-educational interventions aimed at

reducing distress in adolescents with ICDs and/or congen-

ital heart disease as well as the need for research to deter-

mine the effectiveness of these interventions.
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