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Introduction

Ongoing advancements and improvements in medical 
technologies, such as implantable cardioverter defibril-
lators (ICDs), have significantly improved both primary 
and secondary prevention of sudden cardiac death (Moss 
et al., 1996, 2002) and are being implanted with increasing 
frequency (Bradshaw, Stobie, Knuiman, Briffa, & Hobbs, 
2014). As with many cardiac populations, ICD patients 
have high rates of anxiety, depression, and poor quality of 
life (QOL) (de Ornelas Maia, Soares-Filho, Pereira, Nardi, 
& Silva, 2013; Miller et al., 2019; Versteeg et al., 2017). 
Moreover, psychological distress predicts arrhythmias, ICD 
shocks, and sudden cardiac death (Lampert, 2016; Peacock 
& Whang, 2013; Whang et al., 2005), indicating a need to 
address psychological distress in this vulnerable population.

Small trials of cognitive-behavioral therapy (CBT) 
interventions have demonstrated efficacy for reducing 
psychological distress among ICD patients (Maia et al., 
2014). Unfortunately, even the most effective of these 
interventions has not been found to significantly reduce 
the frequency of arrhythmias, shocks, or sudden cardiac 
death. Among CVD patients more generally, neither psy-
chological nor pharmacological interventions for depres-
sion significantly improve cardiac-related outcomes or 
all-cause mortality (Baumeister, Hutter, & Bengel, 2011; 
Richards et al., 2017). Therefore, rather than focusing on 
decreasing psychological distress, it may be more ben-
eficial to focus on increasing positive emotion and QOL. 
In fact, improving QOL has been identified an important 
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remedial strategy to improve outcomes among patients 
with CVD (Labarthe et al., 2016). Among adults with 
ICDs, higher self-reported QOL protects against mortality 
(Berg, Thygesen, Svendsen, Christensen, & Zwisler, 2014) 
and optimism is protective of mental health and associated 
with improved cardiac outcomes (Flemme, Johansson, & 
Stromberg, 2012; Habibovic et al., 2018).

Myriad potential mechanisms underlying the relationship 
between positive emotions and heart disease are hypothe-
sized (Dubois et al., 2012). For example, biological pro-
cesses such as inflammation, oxidative stress, and endothe-
lial dysfunction are often implicated as potential pathways 
through which psychological distress increases risk for 
poor cardiovascular outcomes. Correspondingly, positive 
psychological traits, including happiness, optimism, and 
general well-being, are associated with lower levels of bio-
logical dysfunction, such as fewer circulating inflammatory 
biomarkers (Roy et al., 2010; Steptoe, Wardle, & Marmot, 
2005). Preliminary evidence indicates that ICD patients in 
a distress-management intervention, compared to those in 
a treatment-as-usual condition, had suppressed inflamma-
tory response following the intervention (Sears et al., 2007). 
Another potential pathway is via autonomic system disrup-
tion. For example, positive emotional functioning has been 
associated with higher heart rate variability (HRV) (Oveis 
et al., 2009), indicating better autonomic functioning. Red-
wine et al., (2016) found an association between gratitude 
journaling and increased HRV among patients with heart 
failure, though they did not report correlations between HRV 
and gratitude levels or other positive psychological charac-
teristics. Finally, positive psychological traits are associated 
with a greater prevalence of healthy behaviors related to car-
diac functioning (Boehm et al., 2018). For example, a posi-
tive psychology and motivational interviewing intervention 
among patients who had suffered an acute coronary event 
was associated with significant improvements in physical 
activity (daily step count, time spent in moderate-vigorous 
activity) (Huffman et al., 2019).

Few interventions focused on QOL improvement or 
positive emotion enhancement have yet been developed 
and implemented among ICD patients. Similar but distinct 
approaches have included a stress-reduction intervention 
to improve patients’ acceptance of their ICD (Sears et al., 
2007); a yoga intervention to increase ICD patients’ self-
compassion and mindfulness (Toise et al., 2014); and a 
CBT intervention to improve QOL among ICD patients in 
a secondary analysis (Dunbar et al., 2012). To contribute 
to this growing area of research, the Positive Therapy for 
Autonomic Function & Mood in ICD Patients (PAM-ICD) 
NHLBI-funded randomized controlled trial was designed 
to investigate the protective effect of positive emotions on 
arrhythmias among ICD patients, given their susceptibility 
to emotion-triggered cardiovascular events (Serber et al., 

2016). The intervention implemented in this trial was Qual-
ity of Life Therapy (QOLT; Frisch, 2006).

QOLT, as one of several validated positive psychology 
approaches, was chosen because of its empirical and clini-
cal support for enhancing positive emotion. QOLT treat-
ment has three foci, now recognized as the three elements 
of happiness: (1) increased life satisfaction, (2) increased 
positive emotion, and (3) reduced negative emotional experi-
ence (Diener, Ng, Harter, & Arora, 2010). QOLT is a CBT 
approach that incorporates mindfulness, acceptance, and 
resiliency in the context of enhancing well-being and QOL. 
QOLT differs from traditional CBT approaches in that it is 
focused on building positive emotions rather than reduc-
ing negative emotions. As such, QOLT provides specific 
intervention strategies developed from empirical research 
on well-being and happiness, and it teaches that happiness 
is a choice and optimism can be learned (Seligman, 2006). 
QOLT has the flexibility to be tailored to specific patient 
populations, and has been validated among adults with 
mental health concerns (Grant, Salcedo, Hynan, Frisch, & 
Puster, 1995) and with medical comorbidities (e.g., solid-
organ transplant candidates; Rodrigue, Baz, Widows, & 
Ehlers, 2005). For example, Rodrigue et al., (2005) dem-
onstrated that, among patients who were waiting for lung 
transplant, QOLT predicted higher QOL and lower mood 
disturbance compared to supportive therapy, and these dif-
ferences persisted for 3 months post-treatment. Compared 
to previous intervention studies addressing psychological 
distress among ICD patients, this study used (1) a positive-
emotion focused CBT approach; (2) a more time-intensive 
and focused intervention than the previous CBT trials.

Main outcomes of the clinical trial (NCT02088619; R34 
HL107733) focus on autonomic functioning, arrhythmias, 
and both positive and negative psychological constructs, 
and are detailed elsewhere (Serber et al., Under review). 
The purpose of this paper was to describe the implementa-
tion and adaptation of QOLT for ICD patients, focused on 
examining feasibility and acceptability of the intervention.

Methods

Participants and recruitment

Detailed procedures and rationale are available elsewhere 
(Serber et al., 2016). Briefly, participants were recruited 
through general cardiology and electrophysiology specialty 
clinics at a large academic health center by referral from 
their health care provider based on brief screening of appro-
priateness for the study. Eligible participants were English-
speaking adults ≥ 18 years old with an ICD, who had sys-
tolic left ventricular dysfunction due to coronary disease or 
nonischemic cardiomyopathy, and were stable on cardiac 
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and/or psychotropic medications for at least 3 months prior 
to study enrollment.

Participants were screened for scores ≥ 5 on the Hospital 
Anxiety and Depression Scale (HADS) anxiety or depres-
sion scales (Zigmond & Snaith, 1983). As explained in 
Serber et al., (2016), this threshold on either subscale rep-
resents a level of symptoms that likely impairs some area 
of functioning (Aben, Verhey, Lousberg, Lodder, & Honig, 
2002; Haworth, Moniz-Cook, Clark, Wang, & Cleland, 
2007). Requiring some degree of distress or impairment 
thus allowed for improvement in mood and, importantly for 
the primary outcomes, autonomic function (Tolentino & 
Schmidt, 2016; Ziegelstein, 2007).

Participants were excluded for: (1) > 5% atrial or ven-
tricular pacing; (2) sinus node dysfunction; (3) persistent 
atrial fibrillation; (4) long QT syndrome; (5) hypertrophic 
cardiomyopathy; (6) documented neurocognitive or cogni-
tive impairments; (7) severe psychopathology; (8) current 
participation in another research trial; or (9) currently in 
psychological treatment. Exclusion criteria were intention-
ally strict to ensure homogeneity and to be able to determine 
the impact of the intervention on autonomic functioning and 
arrhythmias for the primary outcomes among patients whose 
cardiac rhythms and HRV are controlled by their device, 
medications, and/or disease.

Measures

Sociodemographics and medical information

Sociodemographic variables, including sex, race, ethnicity, 
and age, were collected during the screening process and 
confirmed at baseline. Medical details regarding the partici-
pant’s ICD were collected via self-report and confirmed by 
the medical record, including primary or secondary preven-
tion, year of implantation, and treatment indication.

Quality of Life Inventory

As part of the baseline assessment materials, all participants 
were administered the Quality of Life Inventory (QOLI; 
Frisch, 1994). The QOLI was designed for both clinical and 
nonclinical uses and has been validated in large samples 
beyond those enrolled in QOLT (e.g., Frisch et al., 2005; 
McAlinden & Oei, 2006). The QOLI assesses 16 areas of 
life, including: Health, Self-Esteem, Goals, Money, Work, 
Play, Learning, Creativity, Helping, Love, Friends, Children, 
Relatives, Home, Neighborhood, and Community. Partici-
pants are asked to assess the importance of each area (Not 
Important, Important, Extremely Important) and their sat-
isfaction with the area on a 6-point Likert scale (Very Dis-
satisfied to Very Satisfied).

Treatment structure and content

Detailed data about attendance, session duration (in min-
utes), and delivery modality (in-person or by telephone) 
were documented by interventionists. Specific to the inter-
vention group, information was recorded regarding home-
work completion and the 16 QOLI-derived topic areas 
(described in further detail below) discussed in each ses-
sion. For the Heart Healthy Education (HHE) control group, 
educational topics were assigned and recorded for each ses-
sion. No homework was assigned and behavior change was 
not expected. Some examples of session content for QOLT 
versus HHE are presented in Table 1 and more details are 
provided in the text below.

Treatment engagement and fidelity

The following treatment engagement and fidelity measures, 
collected for each completed session, were rated on a Likert 
scale from 1 (not at all) to 5 (completely). At the end of each 
session, participants were asked to rate their level of engage-
ment at the end of each session. The interventionist rated her 
perception of participant engagement and her own adherence 
to the treatment protocol. For 20% of sessions, the principal 
investigator (ERS) performed treatment fidelity audits of the 
sessions (for both QOLT and HHE). Audited sessions were 
selected at random across participants and session number. 
The principal investigator listened to the audio recording of 
the entire session, reviewed the session note, and rated the 
interventionist’s adherence to the treatment protocol.

Treatment acceptability

At the end of treatment, participants completed a Program 
Evaluation Survey, which was a study-specific question-
naire developed to assess participants’ experiences with and 
acceptability of the intervention. Specifically, participants 
were queried as to how helpful they found the interven-
tion on a Likert scale from 1 (not at all) to 5 (completely), 
whether the intervention helped them in various domains 
of functioning, their primary reason for participating, and 
barriers to participating.

Pilot trial design and procedures

During recruitment, a researcher explained the study, 
assessed interest, and completed the initial eligibility 
screening. If eligible and interested, the participant would 
sign the informed consent and be scheduled for the base-
line assessment. At this assessment, participants completed 
psychosocial measures and a 24-h Holter monitor record-
ing. After the baseline assessment, eligible participants were 
randomized to QOLT or HHE, an education-based control 
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condition without therapeutic intervention, and stratified 
by ICD indication (primary vs. secondary prevention) and 
age (< or ≥ 65 years) using a permuted-block randomization 
procedure within each stratum. Within 7 days of randomiza-
tion, participants began weekly sessions over the following 
12 weeks. Follow-up assessments were conducted at end-
of-treatment (3 months) and at 6 months post-treatment 
(9 months); data from the 9-month assessment were not 
included here as treatment engagement and fidelity assess-
ments were not completed. Further details about the study 
design and implementation are described elsewhere (Serber 
et al., 2016).

Intervention: Quality of Life Therapy (QOLT)

Materials

QOLT participants’ baseline responses on the QOLI were 
used to guide the intervention targets. A priori, Health, 
Play, Relationships, and Self-esteem were determined to be 
important areas to address for ICD patients and thus were 
included as standard treatment for all participants. The 
remaining time focused on the QOL areas identified as most 
important to each participant, targeting areas of dissatisfac-
tion and highlighting participant strengths in the areas of 
high satisfaction, with discussion tailored to ICD-specific 
concerns. For example, Relatives, Children, and Love were 
frequently discussed because a patient’s loved ones and car-
egivers are also impacted by the patient’s chronic illness. In 
addition, the interventionist asked participants to rate their 

“happiness thermometer” at each session on a scale from 0 
(no happiness) to 10 (most happiness), created for this study 
by employing the inverse of a distress thermometer (e.g., 
Holland et al., 2013) to focus on positive emotions and life 
satisfaction.

Delivery

All sessions were delivered as individual therapy sessions, 
either in-person or by telephone (per participant preference). 
Each session comprised: (1) review of the previous week’s 
content and homework, (2) didactic content of new material 
and/or techniques, (3) a relaxation exercise, and (4) discus-
sion of new content, homework assignment, and, as needed, 
barriers to treatment adherence. Participants also received 
a workbook containing the treatment content, homework 
assignments, and additional worksheets.

Throughout the intervention, a five-step model of prob-
lem-solving (i.e., CASIO) was utilized: (1) Circumstances, 
(2) Attitudes, (3) Standards and goals, (4) prioritizing and 
changing what is Important, and (5) boosting Overall sat-
isfaction in a variety of areas of life. A focus on cognitive 
and behavioral techniques for boosting participant satisfac-
tion and happiness was employed. Specific therapeutic tech-
niques included implementing happiness habits, relaxation 
techniques, self-monitoring and cognitive restructuring, 
pleasant activity scheduling, and problem-solving and goal 
setting. Participants were taught skills for improving self-
esteem, as well as other positive emotions (e.g., optimism), 
to encourage adaptation to and acceptance of disease and 

Table 1   Examples of session content for Quality of Life Therapy and Heart Healthy Education groups

QOLT Quality of Life Therapy, HHE Heart Healthy Education, QOLI Quality of Life Inventory, CASIO Circumstances, Attitudes, Standards and 
goals, prioritizing and changing what is Important, and boosting Overall satisfaction, ICD implantable cardioverter defibrillator

Session QOLT content HHE didactic content

1 Introduction and psychoeducation; review of QOLI; Introduction to 
CASIO model; Happiness pie

Learning about your heart—Family history and heart disease

2 Three pillars of QOLT and Tenets of contentment; Introduction to Hap-
piness Habits; Diaphragmatic breathing

Benefits and barriers to heart healthy living

3 Health and ICD-specific coping; Progressive muscle relaxation Adherence for health
4 Play, recreation, and behavioral activation; Pleasurable and meaningful 

acts
Diet and healthy eating 1—Dietary guidelines

5 Goals and Values/Spiritual Life; Mindfulness and cultivating sacred 
moments

Diet and healthy eating 2—Cholesterol, fats, and food labels

6 Self-esteem; Loving kindness meditation Heart risk behaviors—alcohol caffeine, smoking
7 Relationships; Counting blessings Wet your whistle—Heat exhaustion and water intake
8 Work/Retirement; Benefit finding Take a break—Vacation and sleep
9 Relatives, Children, and Love; Best possible future self, best possible 

future social relationships
Relationships and your heart

10 Helping; Three acts of kindness Metabolism and physical activity
11 Creativity; Using strengths—Street signs to success Communication—Talking to the doctor
12 Relapse prevention and goal setting Healthy feet and exercise apparel
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ICD. In addition, as in other interventions among medical 
populations (Witkiewitz & Marlatt, 2004), QOLT includes 
health behavior promotion and relapse prevention training 
(i.e., maintenance of progress made in QOLT and improve-
ments in level of quality of life, satisfaction, and happiness).

Training and supervision

All QOLT sessions were conducted by one interventionist 
(LMC), a post-doctoral fellow in clinical psychology with 
specialty training in behavioral medicine. Interventionist 
training and supervision was provided by the principal inves-
tigator (ERS), a licensed clinical psychologist with advanced 
training in QOLT. Advanced training and supervision was 
also provided by the study consultant (MBF), as needed. 
Training consisted of didactic teaching, regular supervision 
and review, studying the QOLT treatment manual, com-
pleting worksheets, and supplemental training materials 
(e.g., webinar training; Frisch, 2006, 2014). The principal 
investigator reviewed 20% of sessions (as described above, 
Treatment engagement and fidelity) and was immediately 
available for direct supervision during all sessions as needed.

Control: Heart Healthy Education (HHE)

The HHE control was an attention-matched control designed 
to provide participants with information about health and 
lifestyle issues related to cardiovascular disease. Contact 
during these sessions did not include any therapeutic tech-
niques or instructions beyond the didactic materials. Ses-
sions were a dissemination of health topics (e.g., hydration, 
choosing the right shoe, reading food labels), with no goal-
setting or behavioral intervention. Providers were Bachelor’s 
level research coordinators with interests in pursuing doc-
toral education. HHE participants were offered the same 
number of sessions (12), at the same intervals (i.e., weekly), 
and by the same modality (in-person or by telephone).

Data analysis

All analyses were two-tailed, with significance (where 
appropriate) determined by p < 0.05, and were conducted in 
SPSS version 24 (IBM Corp, Released 2016). For the treat-
ment structure and content variables proportions, means, 
and standard deviations were calculated using descriptive 
statistics. Comparisons between QOLT versus HHE were 
examined with Chi square analyses or t-tests as appropriate. 
Paired sample t-tests were used to assess agreement in par-
ticipant treatment engagement (participant vs. interventionist 
ratings) and interventionist treatment fidelity (interventionist 
vs. principal investigator ratings). Treatment engagement, 
fidelity, and acceptability were compared between QOLT 
and HHE groups using independent sample t-tests. Among 

the QOLT participants, trends in happiness ratings through-
out treatment (Session 1 through Session 12) were evaluated. 
In both groups, pre-post changes (Session 1 versus Session 
12) on the QOLI were assessed using Cohen’s d, as this 
pilot study was not powered to detect statistically significant 
changes.

Results

Sample characteristics

Details of the sample are provided elsewhere (Serber et al., 
Under review). Briefly, 23 participants were consented to 
the trial. Two participants (1 QOLT participant, 1 HHE par-
ticipant) did not attend any sessions and thus were excluded 
from the present analyses given the focus on treatment fidel-
ity. Of the remaining 21 participants, 11 were randomized 
to the QOLT intervention and 10 were randomized to HHE. 
The sample was 62 years old on average (SD = 9 years), 38% 
female, and 38% white. Participants had completed an aver-
age of 14 years of education (SD = 3 years), with 33% of 
participants having achieved their high school diploma/GED 
or less, and 33% were currently working. Nineteen partici-
pants (90%) had an ICD for primary prevention of sudden 
cardiac death while two participants had an ICD for second-
ary prevention; on average, participants had their ICD for 
2 years (SD = 3 years). At baseline, participants had experi-
enced 6.0 ventricular arrhythmia episodes (SD = 14.4) and 
2.3 ventricular shocks (SD = 4.9) in the previous 3 months.

Treatment structure and content

The majority of participants attended all 12 sessions (15/21; 
71%), with similar rates of complete attendance between 
QOLT (73%) and HEE attendance (70%), p > 0.05. In the 
end, 18 participants (8 QOLT, 10 HHE) completed the end-
of-treatment assessment. Thirty-six percent of sessions were 
conducted by telephone (78/215), with a greater proportion 
of sessions completed by telephone among HHE participants 
(48%) than QOLT participants (23%), p = 0.046. On average, 
sessions lasted for 44 min (SD = 14), with longer QOLT ses-
sions (M = 56 min, SD = 6) than HHE sessions (M = 31 min, 
SD = 6), p < 0.001.

Among QOLT participants, adherence to homework 
assignments was high, with 9/11 participants completing at 
least one homework assignment and 6/11 participants com-
pleting > 80% of the assigned homework. Between 1 and 9 
(out of 16) QOLI topics were discussed in a given session, 
with the average number of topics discussed ranging from 
2.4 (SD = 1.2) to 5.9 (SD = 2.0). All of the topic areas were 
discussed at least once by at least one participant (see Fig. 1 
for the proportion of treatment spent discussing each topic). 
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Of the 16 topic areas, Health was the most commonly dis-
cussed (M = 5.5 sessions, SD = 3.1), and along with Goals 
and Values (M = 4.2 sessions, SD = 2.6) was the only topic 
that was discussed at least once by each participant. The 
five topics that were least discussed were Money, Creativity, 
Community, Neighborhood, and Learning.

Treatment engagement and fidelity

Participant engagement in the sessions was rated as high by 
both the participants (M = 4.7, SD = 0.4) and the interven-
tionists (M = 4.7, SD = 0.3), indicating that participants in 
both groups felt “very” or “completely” comfortable with 
their interventionist; there was no difference between par-
ticipant and interventionist ratings of participant engage-
ment, t(19) = 0.98, p > 0.05. Interventionists’ adherence 
to the study protocol was rated as “very” or “completely” 
adherent to the protocol by the interventionists (M = 4.7, 

SD = 0.5) and the principal investigator (M = 4.7, SD = 0.4), 
t(19) = 0.09, p > 0.05. There were no differences between 
QOLT and HHE groups on participant engagement or treat-
ment fidelity (all ps > 0.20).

Treatment acceptability

On the Program Evaluation Survey, a greater proportion of 
QOLT participants (62.5%) rated their sessions as “very” 
helpful compared to HHE participants (10%; p = 0.019), 
though all participants across groups rated their sessions 
as helpful. Participants were interested in the interven-
tion because they viewed it as a useful resource to them, 
and because it would allow them to make the changes they 
wanted to make, while none of the participants primar-
ily joined the study because of their medical team or the 
financial incentives of participation. Only one participant 
(QOLT arm) who completed the Program Evaluation Survey 

Fig. 1   Proportion of 16 Quality 
of Life Therapy topics discussed 
throughout treatment in the 
PAM-ICD Study
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at end-of-treatment missed several sessions; that participant 
indicated that Illness was the primary barrier to their attend-
ing more sessions. See Table 2 for detailed results of the 
survey.

Quality of Life Therapy outcomes

Consistent with the intervention content and as confirma-
tion of the difference in intervention techniques, in a forced 
choice item, nearly all QOLT participants (87.5%) reported 
improved mental health whereas nearly all HHE participants 
(90.0%) reported improved physical health (p = 0.001). Over 
the 12 weeks of the intervention, QOLT participants’ hap-
piness levels increased modestly with average scores of 
5.6 (SD = 1.6) at Session 1 to 6.1 (SD = 1.8) at Session 12 
(d= 0.31), with a peak happiness level at Session 7 (M = 7.8, 
SD = 0.8; Fig. 2). QOLT participants’ self-reported life satis-
faction across various domains of functioning also increased, 
with QOLI standard scores that placed them in the low aver-
age range at baseline (T = 44, SD = 12) and improved to 
average at end-of-treatment (T = 50, SD = 10; d= 1.02). HHE 
participants also evidenced a smaller but moderate increase 

in QOLI scores from baseline (T = 49, SD = 12) through end-
of-treatment (T = 55, SD = 12; d= 0.84).

Discussion

QOLT is an empirically supported positive psychothera-
peutic approach that has been adapted for various medical 
populations, and the PAM-ICD study was the first to employ 
QOLT, compared to the HHE control, to address the specific 
needs of ICD patients who reported symptoms of anxiety 
and depression. This study found that a positive psychology 
intervention (QOLT) delivered to ICD patients was feasi-
ble and acceptable. Though the sample size was small, we 
found that participants were readily engaged in QOLT ses-
sions and homework, had low attrition, and they reported 
that it helped them significantly. Overall, QOLT participants 
were more likely to endorse improvements in mental health 
where as HHE control participants were much more likely to 
endorse improvements in physical health. During treatment, 
QOLT participants participated in discussions about a vari-
ety of QOL topics. The most common topics were Health 

Table 2   Participant program evaluation at end-of-treatment

M (SD) or N (%)

QOLT (n = 8) HHE (n = 10)

What was your main reason for participating (choose one)?
It provided a resource to me 4 (50%) 4 (40%)
Allowed me to make changes 3 (38%) 4 (40%)
Support from family/friends 1 (13%) 1 (10%)
Encouragement from medical team 0 (0%) 1 (10%)
Financial Incentive 0 (0%) 0 (0%)
In general, how helpful did you find the sessions (rate 1–5)? 4.4 (0.5) 4.9 (0.3)
Which best describes what you learned (choose one)?
How to improve how I feel 4 (50%) 1 (10%)
How to improve how I take care of myself 1 (13%) 4 (40%)
How to improve satisfaction in life 3 (38%) 0 (0%)
How to live more healthfully 0 (0%) 5 (50%)
This program helped me with my (choose one):
Mental Health 7 (88%) 1 (10%)
Physical Health 1 (13%) 9 (90%)
In which areas has your image of yourself changed (all that apply)?
Fitness 4 (50%) 5 (50%)
Health 6 (75%) 9 (90%)
Home/environment 6 (75%) 2 (20%)
Independence 2 (25%) 3 (30%)
Knowledge 6 (75%) 8 (80%)
Personal Pursuits 2 (25%) 3 (30%)
Relationships 8 (100%) 2 (20%)
Wellbeing 5 (63%) 5 (50%)
Average number of areas (out of 8) with noted changes 4.9 (2.2) 3.7 (1.9)
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and Goals and Values, followed closely by those addressing 
personal relationships.

Based on these feasibility and acceptability results, we 
are prepared to introduce certain changes when preparing 
for and designing a fully powered randomized controlled 
trial. First, we will conduct a multi-site study to recruit an 
appropriate sample size to be adequately powered for analy-
ses. Second, given that we expect to maintain similar aims of 
examining autonomic functioning and arrhythmia variables 
as the primary outcome, the inclusion/exclusion criteria will 
remain similar to ensure robust between-group differences 
and be able to draw accurate conclusions from the analyses.

Third, we will consider making portions of the inter-
vention entirely by telephone to increase participation and 
retention, as interventions have been shown to be as effec-
tive when delivered by telephone compared to in-person 
delivery (Mohr et al., 2012). In the present study, approxi-
mately 36% of sessions were conducted via telephone. This 
delivery modality has been used among cardiac patients and 
found to have positive, sustained effects on patient’s mental 
health after ICD implantation (Dougherty, Thompson, & 
Lewis, 2005), high retention and attendance for a mindful-
ness intervention among ICD patients (Salmoirago-Blotcher 
et al., 2013), and high acceptability for a positive psychol-
ogy intervention among acute coronary syndrome patients 
(Huffman, Millstein, et al., 2016). It is imperative to consider 
novel modes of delivery that may reach a greater popula-
tion of ICD patients, particularly given common barriers to 
medical populations participating in psychological interven-
tions (e.g., disease severity, frequent hospitalization, limited 
resources, low health literacy). Future studies should con-
tinue to utilize treatment modalities that will extend reach 

and uptake among patients and providers and ultimately 
barriers to care by harnessing available technology. This 
approach will also require buy-in and support from insur-
ance companies in supporting and reimbursing clinicians 
for telephone- and telehealth-based interventions (Christon 
et al., 2019).

Finally, regarding the QOLT implementation, a consider-
able strength of the present study was the ability to tailor the 
intervention to each participant’s specific QOL deficit(s). 
However, some of the 16 topics introduced in the treatment 
were not often discussed, and certain topic content areas 
could be consolidated—for example, children, relatives, and 
friends may be combined into a single category of “inter-
personal relationships.” Some may benefit from focusing 
more specifically on personal characteristics. For example, 
adults who are more optimistic following a heart attack are 
more likely to eat healthier, exercise more regularly, and quit 
smoking (Huffman, DuBois, et al., 2016; Ronaldson et al., 
2015), which in turn improves cardiac outcomes. Identify-
ing those areas that are most associated with psychological 
and physical improvements remains an area for future study.

Of course, the results of this study should be taken within 
the context of its limitations. First, approximately 25% of 
the QOLT sessions and 50% of the HHE sessions were con-
ducted via telephone, and this modality was employed at the 
participant’s discretion. Telephone sessions may have nega-
tively affected therapeutic alliance, but it is arguably more 
likely that it increased participant engagement (e.g., due to 
disease severity, as indicated by one participant who missed 
the greatest number of sessions). Second, the length of HHE 
sessions was considerably shorter than QOLT sessions due 
to the intervention content, which may have impacted the 

Fig. 2   Happiness ratings at 
weekly sessions over 12 weeks 
of treatment in the PAM-ICD 
Study. Thin gray lines: indi-
vidual participant ratings. Thick 
gray line with squares: mean 
happiness rating at each session
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treatment acceptability outcomes between the two groups. 
Third, the observed changes in the participants’ self-reported 
happiness level throughout treatment were significant but 
small (< 1 point difference pre-post) and with significant 
variability between participants; these results should be 
interpreted with caution. Finally, these results have limited 
generalizability for ICD patients given the exclusion of par-
ticipants with more severe cardiovascular conditions.

Positive psychological traits, including happiness, life sat-
isfaction, vitality, and optimism, are associated with reduced 
mortality and greater longevity in healthy, medical, and 
cardiac populations (Chida & Steptoe, 2008; DuBois et al., 
2015). As such, increasing ICD patients’ positive psycholog-
ical traits may lead to improved cardiac outcomes (DuBois 
et al., 2015). Few trials focused on improving these posi-
tive psychological constructs have been conducted among 
cardiac patients. Among a small sample of ICD patients, we 
found that QOLT was an acceptable and feasible treatment 
to address psychological distress and improve mental health. 
Continued efforts are needed to incorporate positive psy-
chology in the maintenance and promotion of cardiovascular 
health among cardiac patients.
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