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Abstract

Patients with heart failure (HF) frequently struggle to adhere to health behaviors, and 

psychological factors may contribute to nonadherence. We examined the feasibility and 

acceptability of a 10-week, positive psychology-(PP-) based intervention to promote health 

behavior adherence in patients (N=10) with mild to moderate HF and suboptimal health behavior 

adherence. Participants engaged in weekly phone sessions, completed PP exercises (e.g., writing a 

gratitude letter, using a personal strength), and set goals related to diet, medication adherence, and 

physical activity. Feasibility was assessed by the number of sessions completed, and acceptability 

by participant ratings of ease and utility. Preliminary efficacy was measured by changes in 

psychological and adherence outcomes. The intervention was feasible (87% of exercises 

completed) and acceptable. Furthermore, in exploratory analyses, the intervention was associated 

with improvements in psychological and health behavior adherence outcomes. Larger, randomized 

trials are needed to further investigate the utility of this intervention.
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Introduction

Heart failure (HF) is a chronic and debilitating illness that affects nearly 6 million 

Americans and is associated with poor functioning, reduced quality of life (QoL), and high 

rates of mortality (Celano et al, 2011; Roger et al, 2011). Adherence to important health 

behaviors, such as physical activity, a low-sodium diet, and medications has been associated 

with better outcomes for patients with HF, including reduced hospital readmissions and 

lower rates of mortality (Arcand et al, 2011; Belardinelli et al, 1999; O’Connor et al, 2009; 
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Pina et al, 2003; Wright et al, 2003; Wu et al, 2008). However, most people with HF struggle 

to adhere to these health behaviors (Corotto et al, 2013; Lemon et al, 2010).

Both educational and psychological factors may help to explain impaired health behavior 

adherence among patients with HF. Many HF patients lack specific knowledge about how 

best to care for their HF symptoms, which can significantly hinder their abilities to engage in 

self-care behaviors (Hope et al, 2004; Lainscak et al, 2007). Providing specific treatment 

recommendations and information to adhere to these recommendations is an important way 

to improve health behavior adherence; however, interventions that have focused on HF 

education alone have had limited success (Corotto et al, 2013).

Psychological well-being, including both subjective (e.g., life satisfaction, positive affect) 

and psychological (e.g., meaning or purpose in life) components (Keyes et al, 2002), also 

may play a role in adherence to health behaviors and subsequent cardiovascular outcomes in 

HF. Psychiatric disorders characterized by negative emotions and psychological ill-being, 

such as depression, are associated with both reduced adherence to health behaviors in 

patients with heart disease (Ziegelstein et al, 2000) and with poor health outcomes—

including mortality—in patients with HF (Rutledge et al, 2006). In contrast, psychological 

well-being is associated with improved cardiovascular health and adherence to health 

behaviors in both healthy and medically ill populations, including those with heart disease, 

oftentimes independent of negative emotions (Chida et al, 2008; DuBois et al, 2015; Giltay 

et al, 2004; Kim et al, 2014; Rasmussen et al, 2009; Tindle et al, 2009). Psychological well-

being may therefore be an important treatment target to improve health behavior adherence 

in patients with HF.

Positive psychology (PP) interventions, which consist of systematic exercises (e.g., writing a 

letter of gratitude, performing acts of kindness) that target the enhancement of positive 

feelings (Seligman et al, 2006; Seligman et al, 2005), may be useful to promote 

psychological health and adherence to health behaviors in HF. PP interventions are effective 

at improving well-being in healthy individuals (Bolier et al, 2013; Sin et al, 2009), and 

preliminary studies suggest that they may be effective in medically ill populations as well 

(DuBois et al, 2016; Moskowitz et al, 2017; Nikrahan et al, 2016). Furthermore, similar 

interventions have improved physical activity and medication adherence in patients with 

coronary artery disease and hypertension, respectively (Ogedegbe et al, 2012; Peterson et al, 

2012). However, aside from our group’s pre-pilot work (Huffman et al., 2011a), no studies 

have utilized formal PP interventions to promote health behaviors in patients with HF, 

despite the need for novel approaches to promote such behaviors in this population.

To address this gap, we developed a PP-based intervention that included both PP exercises 

and HF-specific health behavior education to promote physical activity and other important 

health behaviors. We then examined the feasibility and acceptability of this 10-week, 

telephone delivered, PP-based intervention in a small (N=10) single-arm, proof-of-concept 

trial. We hypothesized that a majority of participants would complete most PP exercises, that 

individual PP exercises would be associated with significant improvements in happiness and 

optimism, and that participants would rate individual PP exercises as easy to complete and 

subjectively helpful. Furthermore, in exploratory analyses we examined the preliminary 
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efficacy of the intervention on key psychological and health behavior outcomes, though we 

did not expect the impact of the intervention on those outcomes to be significant given the 

study’s sample size.

Methods

This was a single-arm, proof-of-concept trial of a 10-week, telephone-delivered, PP-based 

health behavior intervention for outpatients with mild to moderate HF. Participants were 

recruited between December 2016 and May 2017 through contact by mail and subsequent 

phone calls. All participants provided written informed consent prior to study procedures, 

and approval was obtained from (the Partners Healthcare Institutional Review Board.). The 

trial was registered on clinicaltrials.gov (NCT # NCT02938052).

Participants

Participants were adults with New York Heart Association (NYHA) (The Criteria 

Committee of the New York Heart Association, 1994) class I, II, or III HF, with suboptimal 

adherence to health behaviors, as measured by the Medical Outcomes Study Specific 

Adherence Scale (MOS-SAS) (DiMatteo et al, 1992). HF diagnosis was confirmed via 

participant interview and medical record review. NYHA class was evaluated via patient 

interview at the time of eligibility screening and confirmed with the participant prior to 

enrollment (The Criteria Committee of the New York Heart Association, 1994). The NYHA 

classification system classifies patients based on the functional impact of their HF 

symptoms, ranging from I (no symptoms) to IV (severe, with HF symptoms present at rest) 

(The Criteria Committee of the New York Heart Association, 1994). We chose to include 

participants with NYHA class I-III symptoms given that they would be able to increase their 

adherence to physical activity, a key health behavior in this population. Health behavior 

adherence was measured by the MOS-SAS (range 0–18) items regarding diet, physical 

activity, and medication adherence (DiMatteo et al, 1992). Participants were eligible if they 

scored ≤ 15, which suggested suboptimal health behavior adherence. Participants were 

excluded if they exhibited significant cognitive impairment (as measured by a 6-item 

questionnaire) (Callahan et al, 2002), had medical illnesses likely lead to death within 6 

months, were unable to participate in physical activity, did not have a telephone, or were 

unable to speak English, read, or write.

Procedures

Patients receiving medical care at an academic medical center with a documented history of 

HF were identified through systematic searches of the healthcare system’s electronic 

medical record system using a secure, online query tool. After confirming likely eligibility 

via medical record review and contact with the patient’s cardiologist (if necessary), patients 

were sent opt-out letters describing the study’s purpose and procedures and asking them to 

inform us if they did not wish to be contacted further. Study staff then called patients who 

did not opt out from the study to inform them about the study, screen interested patients for 

eligibility, and schedule an initial screening/enrollment visit in-person if the person appeared 

to be eligible.
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At the initial enrollment visit, eligibility was confirmed, and informed consent was obtained. 

Participants completed baseline measures of psychological health, functional status, health-

related quality of life, and health behavior adherence. They also received an accelerometer to 

wear for a week, as a baseline measure of physical activity. Finally, following the 

completion of baseline measures, participants were introduced to the PP-based health 

behavior intervention.

Study Intervention

Intervention Development and Theoretical Model:

The PP-based health behavior intervention paired the use of PP exercises with education and 

systematic goal-setting related to physical activity, low sodium diet, and medication 

adherence, three key health behaviors in patients with HF (Belardinelli et al, 1999; 

O’Connor et al, 2009; Pina et al, 2003; Wright et al, 2003; Wu et al, 2008). The intervention 

utilized established PP exercises (Miller et al, 2002; Moskowitz et al, 2012; Seligman et al, 

2005), which were adapted for a HF population based on our group’s work in other patients 

with significant medical illness (Dubois et al., 2016; Huffman et al., 2016). Systematic goal-

setting was added based on our experience optimizing a similar intervention in patients with 

acute coronary syndrome (Celano et al., 2018). Finally, qualitative interviews were 

performed to confirm the main intervention components and to identify important barriers to 

health behavior completion in HF.

From a theoretical standpoint, PP exercises were combined with systematic goal-setting for 

several reasons. First, PP itself may impact health behavior adherence and cardiovascular 

health (see Figure 1, Pathway a). Psychological well-being is prospectively associated with 

both improved adherence to health behaviors and superior medical outcomes, including 

mortality (Chida et al, 2008; DuBois et al, 2015; Giltay et al, 2007). Furthermore, PP-like 

interventions increase physical activity following percutaneous coronary interventions and 

improve medication adherence in patients with hypertension (Ogedegbe et al, 2012; Peterson 

et al, 2012). Finally, psychological well-being has been associated with reduced levels of 

inflammation and improved endothelial function, which may translate to improvements in 

cardiac health (Brouwers et al, 2013; Celano et al, 2017).

Second, the use of HF education and systematic goal-setting may improve health behavior 

adherence (see Figure 1, Pathway b). Patients with HF often exhibit limited knowledge of 

their HF symptoms and the details of how best to manage those symptoms and adhere to 

treatment, including medications, physical activity, and dietary changes (Hope et al, 2004; 

Lainscak et al, 2007). Providing information about physical activity, medication adherence, 

and a low sodium diet may help patients to better understand the importance of these 

behaviors and make changes to improve adherence (Corotto et al, 2013). Furthermore, 

systematic goal-setting, which utilizes several motivational interviewing (MI) tools and 

techniques, may improve adherence. In patients with HF, MI-based interventions have been 

associated with improvements in confidence in HF self-care (Paradis et al, 2010), 

maintenance of self-care (Masterson Creber et al, 2016), and physical activity (Brodie et al, 

2005). MI tools and assistance with goal-setting may help participants become more 

Celano et al. Page 4

J Nerv Ment Dis. Author manuscript; available in PMC 2019 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



confident in their ability to make changes to their self-care and then maintain these changes 

over time.

Finally, PP, education, and goal-setting may interact to improve health behavior adherence 

and subsequent cardiovascular health (see Figure 1, Pathway c). PP interventions enhance 

optimism, hope, and other positive emotions that may help individuals become more willing 

and confident to make health behavior changes (Bolier et al, 2013; Sin et al, 2009). These 

positive emotions may make individuals more motivated to set goals to improve their health 

behaviors and more likely to attain them through both conscious and unconscious means 

(Cameron et al, 2015; Cameron et al, 2018; Slovinec D’Angelo et al, 2014; Van Cappellen et 

al, 2018). Furthermore, experiencing positive emotions may strengthen internal resources 

(e.g., coping strategies to overcome barriers, a greater awareness of options to complete 

health behaviors) that increase an individual’s likelihood to engage in health behaviors and 

reach their health behavior goals despite adversity (Fredrickson, 2001; Van Cappellen et al, 

2018). Ultimately, improvements in health behavior adherence may translate into substantive 

cardiovascular benefits, including reduced rates of hospitalization and mortality (Arcand et 

al, 2011; Belardinelli et al, 1999; O’Connor et al, 2009; Pina et al, 2003; Wright et al, 2003; 

Wu et al, 2008).

Intervention Delivery:

The PP-based intervention was introduced to participants at the in-person study visit, 

following the completion of baseline measures. In this session, a study trainer (CC.) 

described the links between well-being, health behavior adherence, and cardiovascular 

health and outlined both the PP and goal-setting portions of the program. Participants were 

encouraged to view the purpose of both the PP and goal-setting portions of the program as 

building skills to increase their ability to improve their mental and physical health. 

Participants received a treatment manual, a copy of the Learning to Live with Heart Failure 
guide (2016), and an Omron pedometer (to keep track of physical activity) and were 

oriented to their use. Finally, participants were introduced to the first PP exercise and goal-

setting topic and instructed to complete the appropriate sections in the manual over the next 

week.

All subsequent sessions were completed via telephone, with the first part of the call focusing 

on PP and the latter part on goal-setting. During the PP portion of the session, the study 

trainer reviewed the prior week’s PP exercise with the participant, reinforced positive 

thoughts and feelings that arose while performing and reviewing the exercise, and identified 

ways to integrate that week’s PP activity/skill into daily life. Next, the study trainer and 

participant discussed the rationale for the next week’s exercise, reviewed the appropriate 

section of the treatment manual, and made a plan for completing the exercise over the next 

week. In the goal-setting portion of the call, the study trainer similarly reviewed the 

participant’s progress towards the health behavior goal set in the previous session, discussed 

new techniques for improving health behavior adherence, and set a new health behavior goal 

for the upcoming week. While participants were not actively encouraged to use PP skills to 

aid in setting goals (e.g., using the personal strength of perseverance to meet their physical 

activity goal), they were free to do so if they chose. In both the PP and goal-setting portions 
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of the call, the study trainer recorded relevant information related to the PP exercises (e.g., 

how participants completed them) and goals (e.g., number of steps taken per day, progress 

towards a dietary goal). This information was discussed during the integration sessions to 

encourage continued performance of PP activities and revise overall health behavior goals.

Intervention Content:

The PP portion (see Table 1) of the intervention was adapted from prior PP intervention 

studies (DuBois et al, 2016; Huffman et al, 2016; Moskowitz et al, 2012; Seligman et al, 

2005) in both healthy and medically ill populations. The PP exercises were clustered based 

on their general theme into three groups: gratitude-, strength-, and meaning-based activities. 

In this way, similar PP exercises were performed sequentially, which allowed each 

subsequent session to build upon the previous ones. At the end of each group of activities, an 

“integration” activity was performed, which encouraged participants to find ways to use PP 

skills in daily life. Finally, during each phone session, participants were encouraged to be 

more aware of positive feelings as they occur, expand their vocabulary for naming positive 

emotions, and develop daily habits that would allow for the continued use of PP skills after 

the intervention was completed.

The goal-setting portion (see Table 2) of the intervention was designed to educate 

participants about the importance of health behavior adherence and systematically set goals 

related to these health behaviors utilizing MI techniques (Miller et al, 2002). It was divided 

into three health behavior-specific modules: physical activity, low-sodium diet, and 

medication adherence. For each health behavior, participants were encouraged to track the 

behavior using tracking sheets included in the manual, set SMART (Specific, Measurable, 

Attainable, Relevant, and Time-based) goals, identify barriers to health behavior completion 

and problem-solve around them, and identify resources to attain their health behavior goals. 

Educational information was drawn from the Learning to Live with Heart Failure guide 

(2016), which was provided to all participants. Participants were able to choose the order in 

which they completed the goal-setting modules. Once they completed a module, participants 

continued to set goals for the health behavior for the remainder of the study. This allowed 

participants to work on the health behavior they identified as being most important for a full 

9 weeks.

Data collection and outcomes

Participant baseline sociodemographic information, current medications, medical history, 

and current medical status were obtained from participant report and medical records.

Feasibility (primary study outcome).

Intervention feasibility was measured by the number of intervention sessions completed by 

participants. Phone sessions were considered to be complete if they included a review of the 

last week’s exercise, assignment of a new PP exercise, and setting of a health behavior goal. 

To examine the feasibility of study outcomes, rates of questionnaire completion and 

adequate accelerometer use were measured.
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Acceptability and immediate impact.

To examine acceptability of the PP sessions, participants were asked to rate the ease and 

utility of the PP session on a scale of 0 (very difficult/not helpful) to 10 (very easy/very 

helpful) immediately after completing the exercise (and prior to the weekly phone session). 

The immediate impact of each PP exercise on optimism and happiness also were measured 

by pre-and post-exercise participant ratings of happiness and optimism on 10-point Likert 

scales (0 = not happy/optimistic, 10 = very happy/optimistic), which similarly were recorded 

by participants in the manual before and after completing the exercise.

Exploratory analyses: psychological and health behavior outcomes.

To examine the impact of the PP sessions on psychological health, optimism, positive affect, 

depression, and anxiety were measured. Dispositional optimism was measured using the 

Life Orientation Test – Revised (LOT-R), a well-validated 6-item instrument (Scheier et al, 

1994). Positive affect was assessed using the positive affect items of the Positive and 

Negative Affect Schedule (PANAS) (Watson et al, 1988), a well-validated scale previously 

used in patients with HF (Brouwers et al, 2013). Anxiety and depression were measured 

using the Hospital Anxiety and Depression Scale (HADS) (Bjelland et al, 2002). This scale 

examines cognitive symptoms of depression and anxiety, which reduces the likelihood of 

confounding by somatic HF symptoms.

Physical activity was assessed using Actigraph GT3X+ accelerometers (Actigraph LLC, 

Pensacola, FL), which have been used in multiple studies of physical activity in patients 

with medical illness (Kelly et al, 2013; Webel et al, 2017). Participants wore the 

accelerometer for one week at the start of the intervention (baseline) and again following 

completion of the intervention (10 weeks). We required at least 5 valid days (defined as at 

least 480 minutes of wear time) for the accelerometer data to be included in analyses, based 

on established recommendations and prior studies (Cain et al, 2011; Huffman et al, 2017). 

We measured both steps and average daily minutes of moderate to vigorous physical activity 

(MVPA), defined as ≥ 1952 counts/minute (Cain et al, 2011).

Medication adherence was measured using a Self-Reported Medication Adherence scale 

(SRMA) adapted from the literature (Lu et al, 2008). Participants were asked to state what 

percentage of the time (in 10% increments) they took their medications as prescribed in the 

past two weeks. Sodium intake was assessed using the Scored Sodium Questionnaire (SSQ), 

a validated scale which assesses sodium intake over the past month (Mason et al, 2014). 

Finally, self-reported adherence to physical activity, medications, and diet were assessed 

using the MOS-SAS items for these health behaviors (DiMatteo et al, 1992). The MOS-SAS 

has been used in multiple studies assessing adherence in cardiac patients (Huffman et al, 

2011b; Ziegelstein et al, 2000).

Data Analysis

For the assessment of feasibility, descriptive statistics were used to report the proportion of 

exercises completed. A priori, we determined that the intervention would be considered 

feasible if at least 5 of 9 PP sessions were completed by a majority of participants. For 
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acceptability (ease and utility) of each PP exercise, we performed mixed effects regression 

models, which allowed us to control for intra-individual variability, given that participants 

could complete up to 9 PP sessions. Based on our prior work (Huffman et al, 2016), PP 

sessions were considered to be acceptable if mean ease and utility scores were at least 6/10. 

The immediate impact of exercises was calculated by comparing pre-and post-exercise 

ratings of optimism and happiness using paired t tests.

In addition to examining the acceptability of the PP exercises as a group, we also attempted 

to determine whether any specific PP exercises were rated by participants as easier to 

complete or more helpful, or were associated with greater immediate improvements in 

optimism and happiness. To accomplish this, differences in the ease, utility, and immediate 

impact on optimism and happiness between specific PP exercises were examined using 

analyses of variance.

To examine the impact of the intervention on psychological outcomes and health behavior 

adherence (including physical activity), we used paired t tests to explore mean differences 

between baseline and 10-week values. Effect sizes (Cohen’s d) were calculated by dividing 

the mean change in outcome by the standard deviation of the change in outcome. All 

statistical tests were two-tailed, and p<.05 was considered to be significant. We did not 

control for multiple comparisons given the exploratory nature of the analyses. All statistical 

tests were performed using Stata 15.0 statistical software (College Station, TX).

Results

Ninety-two potential participants were contacted via telephone to describe the study and 

assess eligibility (see Figure 2 for study flow). Of those, 33 were screened for eligibility, and 

11 ultimately enrolled. The most common reasons for exclusion were being too adherent to 

health behaviors and having significant medical illness that limited physical activity. One 

participant developed an acute medical illness (unrelated to the study) shortly after 

enrollment and was unable to continue participation in the study or provide follow-up data. 

The remaining ten participants were included in our primary analyses.

Baseline data.

Baseline demographic information, medical variables, and outcome measures are listed in 

Table 3. Participants were 67.1 (SD 10.8) years of age on average, and 60% were men. All 

participants had either NYHA class I or II HF symptoms. Participants had relatively high 

levels of optimism (mean = 20.9 [SD 2.4]) and positive affect (38.7 [SD 3.5]), with low 

levels of depression (1.4 [SD 1.3]) and anxiety (4.2 [SD 2.2]). HF symptom and quality of 

life scores on the KCCQ suggested mild symptoms of HF (84.1 [SD 15.4]) and relatively 

high quality of life (85.8 [SD 11.8]).

Feasibility, acceptability, and immediate impact.

On average, participants completed 7.8 out of 9 (87%) possible PP exercises, and 9 of 10 

participants (90%) completed a majority of PP exercises. These results were driven primarily 

by one participant who withdrew from the study after completing only one phone session 

and exercise. Nine participants (90%) provided self-report outcome data, and eight (80%) 
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provided accelerometer data. Participants found the PP exercises to be relatively easy to 

complete (ease score = 7.5 [SD 2.1]) and helpful (utility score = 7.8 [SD 1.8]). There were 

no significant differences in ease or utility among different PP exercises (ease: F=0.82, p=.

58; utility: F=0.80, p=.61).

PP exercises led to a significant increase in happiness (7.8 [SD 1.5; pre-exercise] vs. 8.6 [SD 

1.1; post], t=5.4, p<.001) and a marginally significant increase in optimism (8.2 [SD 1.5; 

pre-exercise] vs. 8.4 [SD 1.3; post], t=1.7, p=.09). When comparing the immediate impact of 

individual PP exercises on happiness, analyses of variance revealed a marginally significant 

difference (F=1.98, p=.06), with the “Expressing Gratitude” exercise leading to the greatest 

improvement (1.7 [SD 1.7] points increase) and the “Integrating Meaning into Daily Life” 

exercise leading to no change in happiness (0.0 [SD 0.8] points). Individual exercises did not 

differentially impact optimism (F=1.31, p=.26).

Exploratory outcomes: overall impact on psychological and health behavior outcomes.

The PP intervention led to significant, large pre-post improvements in dispositional 

optimism (d=0.80, t=2.40, p=.04) and anxiety (d=−0.92, t=−2.75, p=.02), a marginally 

significant improvement in positive affect (d=0.69, t=2.07, p=.07), and no change in 

depressive symptoms (d=0.10, t=0.29, p=.78; see Supplementary Table 2). Similarly, post-

intervention, participants reported large improvements in adherence to health behaviors 

(d=1.19, t=3.57, p=.007), medication adherence (d=0.84, t=2.53, p=.04), and sodium intake 

(d=−0.86, t=−2.44, p=.04). The intervention led to a small- to medium-sized increase in 

activity (~700 steps per day), though this was not significant (d=0.44, t=1.24, p=.26), and 

virtually no change in MVPA (d=0.02, t=.04, p=.97).

Discussion

Our findings suggest that a telephone-delivered, PP-based health behavior intervention is 

feasible, well-accepted, and associated with improvements in proximal psychological 

outcomes in patients with HF and suboptimal health behavior adherence. These findings are 

consistent with the literature supporting the feasibility and efficacy of PP interventions at 

improving psychological health. In patients with and without significant medical illness, PP 

interventions have been associated with significant improvements in well-being (Bolier et al, 

2013; Sin et al, 2009). Furthermore, in patients who have experienced an acute coronary 

syndrome, a similar, telephone-based PP intervention was feasible, acceptable, and 

associated with moderate improvements in positive affect, depression, and anxiety (Huffman 

et al., 2016). The current study suggests that the effects of PP-based treatments on 

psychological health may extend to HF.

This study also lays the foundation for future research to examine the effects of PP-based 

interventions on psychological and physical health and engagement in health behaviors in 

patients with HF. Though our exploratory analyses should be interpreted with caution given 

the small sample size, lack of blinding, and absence of a control condition, they suggest that 

a PP-based intervention may improve psychological well-being and health behavior 

adherence in patients with HF. Future studies should explore the impact of the intervention 

on these physical, psychological, and health behavior outcomes utilizing an attentional 
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control group that could mitigate any placebo effects that may have been present in this 

single-arm trial.

Furthermore, future study into the identification of which components of the intervention are 

most important to improving health is critical. Based on our theoretical model, and 

consistent with other theories of health behavior change (e.g., the upward spiral theory of 

lifestyle change (Van Cappellen et al, 2018), the broaden and build theory (Fredrickson, 

2001) we hypothesize that the PP and goal-setting portions of the program may work 

synergistically to improve health behavior adherence by helping participants to feel more 

positive when performing health behaviors, be more aware of the benefits of those changes, 

and be more optimistic that their efforts will lead to improvements in health. To test if this is 

the case, future studies might compare the combined PP and goal-setting intervention to an 

attentional control condition, as well as to conditions involving PP or goal-setting alone.

Finally, future research should be performed to determine optimal methods of delivery 

(individual vs. group, in-person vs. telephone vs. online), examine the degree to which PP 

and goal-setting exercises are integrated, quantify the duration of the effects of the 

intervention and identify ways to prolong its effects, and identify those health behaviors that 

are most changeable in response to this type of intervention. These areas of inquiry may help 

to optimize this or other behavioral interventions to have the greatest positive impact on 

patients while remaining as efficient and cost-effective as possible.

Our study has several notable limitations. First, it was performed at a single academic 

medical center and had a largely White population. Second, its small sample size limited our 

ability to see statistically significant improvements on psychological and health behavior 

outcomes. Third, at baseline participants were generally very positive, which raises the 

question of how such an intervention might be received by individuals who are less positive 

at baseline. Finally, there was no control condition in this initial trial, and participants were 

not blinded to the main purpose of the trial.

In conclusion, this single-arm, proof-of-concept trial suggests that a telephone-delivered, 

PP-based intervention was feasible, acceptable, and associated with improvements in both 

psychological and health behavior outcomes in patients with mild to moderate HF. Larger, 

controlled trials are needed to determine the efficacy of the intervention on psychological 

and cardiovascular health. Ultimately, if effective, such an intervention has large public 

health significance, as it has the potential to improve both health behavior adherence and 

cardiovascular outcomes in a population at high risk for hospitalization and mortality.
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Figure 1: Theoretical Framework for a Combined PP and Goal-setting Intervention
a=pathway by which PP may impact cardiovascular health

b=pathway by which education and goal-setting may impact cardiovascular health

c=pathway by which the PP and goal-setting portions of the program may work together to 

impact cardiovascular health HF=heart failure
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Figure 2: Recruitment and study flow
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Table 1:

Description of positive psychology exercises*

Targeted Construct PP exercise Description

Session 1

Gratitude

Gratitude for positive events Participants recall and record three positive events that occurred 
within the last week.

Session 2 Expressing gratitude Participants write a letter of gratitude to a person who has done 
something kind for them.

Session 3 Integrating gratitude into daily life Participants practice using a skill related to gratitude in order to 
integrate it into daily life.

Session 4

Strengths

Recalling a past success
Participants recall a time when they were successful and write 

about their role in the success and the positive emotions 
associated with the success.

Session 5 Using personal strengths Participants identify a personal strength and then use it in a new 
way over the next week.

Session 6 Integrating strengths into daily life Participants practice using strength-based skills in order to 
integrate them into daily life.

Session 7

Meaning

Enjoyable and meaningful activities
Participants complete three activities: an enjoyable activity alone, 

an enjoyable activity with another person, and a meaningful 
activity.

Session 8 Performing acts of kindness Participants complete three kinds acts, which go beyond what 
they might typically do for others.

Session 9 Integrating meaning into daily life Participants practice skills related to meaning in order to 
integrate them into daily life.

Session 10 Planning for the future Participants review their favorite activities and make a plan to 
perform them in daily life.

*
Sessions were performed via weekly phone calls; therefore, sessions also represent the number of weeks the participant has been engaged in the 

intervention.
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Table 2:

Description of goal-setting sessions*

Health Behavior** Goal-setting topic Description

Session 1

Physical Activity

Introduction to increasing physical 
activity

Participants learn about the benefits of being physically 
active and begin to track activity using a pedometer.

Session 2 Setting a SMART physical activity goal
Participants learn to set SMART (Specific, Measurable, 
Attainable, Relevant, and Time-based) physical activity 

goals.

Session 3 Physical activity resources Participants learn how to identify and overcome barriers 
and find resources to stay active.

Session 4

Heart-Healthy Diet

Introduction to a heart-healthy diet Participants learn how to reduce dietary sodium.

Session 5 Setting a SMART heart-healthy diet goal Participants learn how to set SMART goals related to 
diet.

Session 6 Heart-healthy diet resources Participants learn how to identify and overcome barriers 
and find resources to adhere to a heart-healthy diet.

Session 7

Medication Adherence

Introduction to medication adherence Participants learn about the importance of medication 
adherence for heart health.

Session 8 Setting a SMART medication goal Participants learn how to set a specific medication-
related SMART goal.

Session 9 Medication resources Participants learn how to identify and overcome barriers 
and find resources to manage medication adherence.

Session 10 Planning for the future Participants review their progress and make a plan for 
continuing these healthy behaviors in the future.

*
Sessions were performed via weekly phone calls; therefore, sessions also represent the number of weeks the participant has been engaged in the 

intervention.

**
The order in which health behaviors were presented could be altered based on participant preference.
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Table 3:

Baseline characteristics of participants (N=10)

Characteristic Value

Sociodemographic characteristics; N (%), unless otherwise noted

Age; mean (SD) 67.1 (10.8)

Female gender 4 (40)

Caucasian race 9 (90)

Lives alone 1 (10)

Married 7 (70)

Highest education
   High school graduate
   College graduate
   Advanced degree

3 (30)
5 (50)
2 (20)

Medical characteristics; N (%), unless otherwise noted

New York Heart Association (NYHA) class
   NYHA class 1
   NYHA class 2

4 (40)
6 (60)

Coronary artery disease 6 (60)

Type 2 diabetes 3 (30)

Hyperlipidemia 6 (60)

Hypertension 9 (90)

Current smoking 1 (10)

Age-adjusted Charlson Comorbidity Index; mean (SD) 5.4 (2.6)

Body mass index; mean (SD) 30.1 (9.9)

NT-proBNP; mean (SD) 616 (1170)

Left ventricular ejection fraction; mean (SD) 55 (10.0)

Medications (N [%])

Aspirin 5 (50)

Beta blocker 7 (70)

ACE inhibitor / ARB 9 (90)

Diuretic 7 (70)

Statin 6 (60)

Antiplatelet agent 5 (50)

Antidepressant 1 (10)

Anxiolytic 0 (0)

Health outcome measures; all mean (SD)

Positive affect (PANAS; range 10-50) 38.7 (3.5)

Dispositional optimism (LOT-R; range 0-24) 20.9 (2.4)

Depression (HADS-D; range 0-21) 1.4 (1.3)

Anxiety (HADS-A; range 0-21) 4.2 (2.2)

Health behavior outcomes; all mean (SD)

Self-reported adherence (MOS-SAS; range 3-18) 12.7 (1.3)
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Characteristic Value

Self-reported medication adherence 9.6 (0.5)

Sodium intake (SSQ) 56.7 (22.4)

Physical activity/day (minutes)* 243.4 (156.8)

Moderate to vigorous physical activity/day (minutes)* 28.9 (45.3)

Steps/day* 6,435 (6649)

*
N=9

BMI=body mass index; CAD=coronary artery disease; HADS-A=Hospital Anxiety and Depression Scale, Anxiety subscale; HADS-D=Hospital 
Anxiety and Depression Scale, Depression subscale; HF=heart failure; LOT-R=Life Orientation Test-Revised; LVEF=left ventricular ejection 
fraction; MI=motivational interviewing; MOS-SAS=Medical Outcomes Study Specific Adherence Scale; PANAS=Positive And Negative Affect 
Schedule; PP=positive psychology; QoL=quality of life; SD=standard deviation.
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