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Abstract

Positive psychological constructs are associated with superior outcomes in cardiac patients, but 

there has been minimal study of positive psychology (PP) interventions in this population. Our 

objective was to describe the intervention development and pilot testing of an 8-week phone-based 

PP intervention for patients following an acute coronary syndrome (ACS). Initial intervention 

development and single-arm proof-of-concept trial, plus comparison of the PP intervention to a 

subsequently-recruited treatment as usual (TAU) cohort. PP development utilized existing 

literature, expert input, and qualitative interview data in ACS patients. In the proof-of-concept 

trial, the primary outcomes were feasibility and acceptability, measured by rates of exercise 

completion and participant ratings of exercise ease/utility. Secondary outcomes were pre-post 

changes in psychological outcomes and TAU comparisons, measured using effect sizes (Cohen's 

d). The PP intervention and treatment manual were successfully created. In the proof-of-concept 

trial, 17/23 PP participants (74 %) completed at least 5 of 8 exercises. Participants rated the ease 

(M = 7.4/10; SD = 2.1) and utility (M = 8.1/10, SD = 1.6) of PP exercises highly. There were 

moderate pre-post improvements (ds = .46–.69) in positive affect, anxiety, and depression, but 

minimal effects on dispositional optimism (d = .08). Compared to TAU participants (n = 22), PP 

participants demonstrated greater improvements in positive affect, anxiety, and depression (ds = . 

47–.71), but not optimism. A PP intervention was feasible, well-accepted, and associated with 

improvements in most psychological measures among cardiac patients. These results provide 

support for a larger trial focusing on behavioral outcomes.
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1 Introduction

Each year, 1.1 million persons in the United States are hospitalized for an acute coronary 

syndrome (ACS; myocardial infarction or unstable angina) (Mozaffarian et al. 2015; 

Aspinwall and Tedeschi 2010). Among post-ACS patients, 20 % will die within a year of 

their initial cardiac event (Kolansky 2009; Fishbach and Labroo 2007). Adhering to cardiac 

health behaviors (e.g., physical activity, low-fat diet, and medications) is vital to prognosis 

following an ACS (Chow et al. 2010; Gehi et al. 2007), but the majority of ACS patients are 

non-adherent to one or more of these behaviors following their event (Chow et al. 2010; 

Mozaffarian et al. 2015; Sud et al. 2005).

Psychological factors may play an important role in clinical outcomes and health behavior 

adherence in this population. Depression has been associated with the development of 

cardiac disease and elevated rates of cardiac mortality in patients with and without known 

heart disease (Celano and Huffman 2011; Barth et al. 2004; Lett et al. 2004). Furthermore, 

these connections have typically been independent of sociodemographic factors or 

traditional cardiac risk factors. In the specific population of ACS patients, depression is 

considered by the American Heart Association to be a risk factor for poor prognosis 

following an ACS (Lichtman et al. 2014), possibly due to the known associations of 

depression with nonadherence to diet, physical activity, medications, and other key 

secondary prevention measures (Ziegelstein et al. 2000). However, depression interventions 

in cardiac patients have not consistently led to changes in adherence or outcomes (Glassman 

et al. 2002; Jiang et al. 2008; Lesperance et al. 2007; Berkman et al. 2003), and only 15 % of 

ACS patients have clinical depression (Celano and Huffman 2011). Thus, a depression 

intervention to improve ACS prognosis may have limited impact.

Conversely, positive affect, optimism, and other positive psychological constructs have been 

independently associated with fewer rehospitalizations and reduced mortality in patients 

with heart disease (Chocron et al. 2000; Konstam et al. 1996; Steptoe et al. 2009). 

Importantly, the benefits of positive psychological states also appear to be independent of 

the effects of depression and other negative affective states on cardiac outcomes (Chida and 

Steptoe 2008; Scheier et al. 1999; Tindle et al. 2012). These links between positive 

psychological constructs and cardiac outcomes may be mediated by health behaviors. 

Positive constructs, for example, have been associated with greater adherence to a heart-

healthy diet (Kelloniemi et al. 2005; Giltay et al. 2007) and being physically active (Steptoe 

et al. 2006; Browning et al. 2009; Giltay et al. 2007).

There is an emerging focus on positive psychology (PP), a discipline that aims to improve 

the frequency and intensity of positive emotional experiences through intentional actions 

(Seligman et al. 2005; Sin and Lyubomirsky 2009). PP interventions use targeted activities 

in several domains, including altruism (e.g., performing acts of kindness), gratitude (e.g., 

savoring positive life events), and optimism (e.g., imagining positive future outcomes). A 
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meta-analysis of 39 trials in over 6000 participants found that PP programs consistently led 

to increased happiness, less depression, and improvements in overall well-being (Bolier et 

al. 2013), and such benefits can last months post-intervention (Sin and Lyubomirsky 2009; 

Seligman et al. 2005).

PP interventions in medically ill populations have been far less common, though 

interventions to improve positive affect have been recently completed in patients with HIV 

(Moskowitz et al. 2012), type 2 diabetes (Cohn et al. 2014), and coronary disease or 

hypertension (Charlson et al. 2007). Developing a feasible and effective PP intervention that 

promotes well-being in ACS patients could result in improved positive psychological 

constructs, with potential downstream effects on cardiac biomarkers and key health 

behaviors that have been associated with lower rates of recurrent cardiac events and death.

Patients hospitalized for an ACS may represent an ideal population in which to initiate a PP 

intervention. This is a large population at high risk of adverse outcomes, and therefore an 

intervention that improves psychological health and health behaviors post-ACS may have 

substantial effects on individual and population health. In addition, hospitalization for ACS 

may represent a key opportunity during which engagement in mental health or behavior 

change may be more likely (Auer et al. 2008). Finally, a wide range of positive 

psychological constructs (primarily dispositional optimism, subjective well-being, and 

positive affect) are associated with cardiovascular mortality and with health behaviors (e.g., 

physical activity) that are critical to prognosis in this population (DuBois et al. 2012, 2015). 

However, a PP intervention for post-ACS patients has not been developed and tested to 

assess its feasibility and efficacy.

Accordingly, we developed an 8-week phone-based PP intervention for ACS patients, 

utilizing information from PP literature, experts, and qualitative interviews. In this paper, we 

describe the creation of this PP intervention, including the rationale, intervention 

components, training procedures, and delivery. We also describe results of a small, non-

randomized proof-of-concept trial of the intervention in ACS patients. The primary aim of 

this trial was to assess the feasibility and acceptability of the intervention, with secondary 

efficacy aims to assess: (a) pre-post differences on psychological outcomes in the PP 

intervention and (b) compare psychological improvement in the PP group to a subsequently 

recruited treatment as usual (TAU) cohort.

2 Methods

2.1 Treatment Development

2.1.1 Intervention Rationale—A PP intervention could have several concurrent and 

beneficial effects in post-ACS patients (see model, Fig. 1). First, PP interventions could lead 

to improved clinical outcomes through their direct effects on positive psychological targets. 

Higher levels of positive psychological constructs may lead to improvements in coping, 

motivation, self-regulation, cognitive processing, and self-efficacy/confidence (Aspinwall 

and Tedeschi 2010; Fishbach and Labroo 2007; Pressman and Cohen 2005; Huffman et al. 

2014a). These effects could, in turn, improve initiation and maintenance of physical activity 

and healthier diet (Giltay et al. 2007; Shepperd et al. 1996). In addition, positive 
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psychological constructs, most commonly dispositional optimism, positive affect, and well-

being, have also been independently associated with lower levels of lipids, inflammation, 

and other biomarkers linked to cardiac prognosis (Ryff et al. 2004; Boehm et al. 2013; Ikeda 

et al. 2011; Brouwers et al. 2013).

Furthermore, post-ACS patients have elevated rates of depression and anxiety (Hare et al. 

2014). Symptoms of depression and anxiety, such as reduced energy, concentration, 

motivation, and sleep (Hare et al. 2014), may lead to reduced health behavior adherence, as 

has been observed in depressed post-ACS patients (Ziegelstein et al. 2000). These negative 

psychological syndromes are also associated with adverse physiological effects (e.g., 

increased inflammation) that have been linked to post-ACS mortality (Huffman et al. 

2014a). PP interventions have been consistently associated with reducing depression and 

distress (Bolier et al. 2013) and could potentially improve the adverse behavioral and 

physiological effects associated with depression, anxiety, and overall psychological distress 

in ACS patients.

2.1.2 Intervention Development—To test the model presented in Fig. 1, the first step 

was to carefully develop a PP intervention. Our plan for development of an intervention for 

post-ACS patients was to identify existing, well-validated positive psychology exercises, and 

customize an intervention centered around these exercises in three ways: (1) to utilize 

qualitative interviews with post-ACS patients to identify (among existing exercises) the 

exercises/constructs that felt most relevant and useful to the participants, (2) to also use these 

interviews to identify aspects of the intervention (e.g., duration, delivery method) that fit the 

needs and desires of ACS patients in the immediate post-hospital period, and (3) to develop 

a written treatment manual (and protocol for phone-based discussions between 

interventionists and participants) that described the potential utility of these exercises in the 

context of their recent cardiac event (e.g., how an exercise on personal strengths could relate 

to taking on new challenges related to heart disease). We chose not to create a series of all-

new exercises, given that new exercises would not have been validated or well-tested in other 

cohorts, and that existing exercises already addressed the targeted conceptual domains.

Accordingly, a PP intervention was generated based on prior PP development experience, 

existing literature on successful PP programs, and specific information gathered during 

qualitative interviews with ACS patients (Huffman et al. 2014b, 2015). First, we completed a 

literature review to identify the content and structure of typical PP interventions (Seligman 

et al. 2005; Sin and Lyubomirsky 2009). This literature search revealed that PP interventions 

typically consist of PP “exercises” that use reflective, written, or behavioral tasks related to 

positive thoughts, feelings, and behaviors. In addition, completion of several PP-related 

activities clustered within a short timeframe (e.g., completing three kind acts in 1 day) has 

been shown to have a stronger effect on well-being than spreading out such activities 

(Lyubomirsky et al. 2005; Sin and Lyubomirsky 2009). This observation helped inform the 

structure of the exercises used in the present intervention.

The specific exercises were selected from three sources. First, we considered those positive 

psychological constructs that have been most consistently linked to health behaviors (e.g., 

positive affect, optimism) (DuBois et al. 2012), to identify the most relevant psychological 
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targets. Next, the PP intervention literature was reviewed and discussed with our team's PP 

content expert to identify frequently used, validated, and effective PP intervention exercises 

in medically ill and non-medical cohorts (Seligman et al. 2005; Gander et al. 2013; 

Krumholz et al. 2005; Moskowitz et al. 2012). Finally, we reviewed two additional studies 

(Huffman et al. 2011, 2014a) that examined the feasibility, impact, and efficacy of PP 

exercises in cardiac and psychiatric patients, including a very small pilot study (n = 9 in PP 

group) in ACS or heart failure patients (Huffman et al. 2011). This literature review 

identified several simple, well-accepted exercises, especially those focusing on gratitude and 

leveraging personal strengths.

Of note, we maintained a specific focus on exercises and concepts within the domain of PP, 

and did not expand to additional concepts such as self-efficacy or locus of control. We did 

this to specifically test whether PP interventions would provide benefit in this population, 

given that PP interventions target distinct constructs—positive affect, optimism, and mood—

that have been linked to physical activity and superior cardiac outcomes (DuBois et al. 2015; 

Boehm and Kubzansky 2012), use validated PP exercises found effective in dozens of 

studies (Bolier et al. 2013) and do not require extensive provider training or numerous in-

person sessions for patients (Seligman et al. 2005). These factors suggested that PP 

interventions alone might be distinctive, effective, and feasible.

Once candidate exercises and potential intervention logistics were identified, in-depth 

qualitative interviews with 34 ACS patients were completed in-person during their hospital 

admission and 3 months later (n = 28) by phone (Huffman et al. 2014b). These qualitative 

interviews were conducted among ACS patients in the same hospital as the proof-of-concept 

trial described below. Participants in these interviews had characteristics that were similar to 

those of patients in the present study, but included a somewhat greater proportion of men 

(65 %) and non-White patients (35 %).

These interviews included specific questions about patients’ interest in participating in a PP 

program, their preferred mode of delivery, the optimal intervention duration, and feedback 

on multiple candidate exercises (Huffman et al. 2014b). Patients most consistently 

recommended a relatively brief phone-based intervention, a focus on past success and 

personal strengths, and allowing choice in selecting the exercises. Participants were 

interviewed 3 months after hospital discharge to assess whether their positive psychological 

experiences or PP intervention delivery preferences might change over the course of their 

recovery. Overall, there was moderately greater frequency and breadth of positive 

psychological experiences in the hospital compared to 3 months later, and gratitude and 

optimism were the most common positive constructs noted at both timepoints (Huffman et 

al. 2014b).

2.1.3 PP Exercises—Based on the literature review and qualitative interviews, we 

generated a set of exercises for participants to complete once a week for 8 weeks. For 

example, we selected a gratitude letter because gratitude is common post-ACS (Laerum et 

al. 1988), because post-ACS patients in our qualitative interviews felt that exercises focused 

on gratitude may be useful, and because this exercise (in a cohort of medical psychiatry 

patients) received the highest ratings of utility out of 9 total exercises (Huffman et al. 
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2014a). We chose the personal strengths exercise for similar reasons: post-ACS patients had 

been particularly interested in exercises focused on cultivating strengths, and this exercise 

had performed well in our prior work. Based on feedback from the qualitative interviews, the 

intervention assigned different weekly PP exercises (Table 1) for the first 6 weeks. For the 

last 2 weeks, participants chose to repeat or modify an exercise from prior weeks, given 

evidence that being allowed a choice of PP exercises enhances the impact of the intervention 

(Gander et al. 2013). Prior to implementation, the full research team completed each 

exercise to test feasibility and discuss potential improvements.

2.1.4 Intervention Materials and Delivery—A PP treatment manual was developed 

(see “Appendix” for excerpts). The manual contained a general introduction describing the 

goals and procedures of the intervention, a chapter for each weekly exercise with 

instructions, space to record details about each exercise and any related positive thoughts 

and feelings, and a section to provide ratings of the ease and utility of each exercise. For the 

final week, the manual contained a structured grid to schedule specific PP activities for the 

next several weeks, to promote maintenance of these activities, given the importance of 

practicing PP for improving longer-term outcomes (Lyubomirsky et al. 2005; Gander et al. 

2013). Finally, the manual ended with a “toolbox” section. Participants were encouraged to 

use this section to record exercises or associated skills that were particularly effective in 

promoting positive affect, for future use. Along with this treatment manual, we created an 

annotated interventionist manual that guided interventionists in delivering the exercises and 

provided specific advice regarding potential barriers or problems.

Enrollment and completion of the first exercise occurred during hospitalization. After 

discharge, subsequent PP exercises were completed independently by participants and then 

reviewed by an interventionist during weekly phone calls. Key themes emphasized by 

interventionists across the weeks included: (1) developing a greater, more nuanced 

vocabulary for describing positive thoughts and feelings, (2) learning to identify and savor 

positive feelings and experiences, (3) learning to refocus on positive thoughts and feelings 

during PP activities if feeling distracted or dysphoric, and (4) utilizing novelty in completing 

the exercises: doing mental, physical, and social tasks that were not part of their usual 

routine.

During the in-hospital session, the interventionist outlined tips for completing the 

intervention (e.g., allowing adequate time to plan and complete exercises) and assigned the 

first exercise. Each subsequent week participants completed a 20–30 min phone session with 

their interventionist. On each call, the interventionist reviewed the previous week's exercise, 

explored positive thoughts and feelings associated with the exercise, gathered feedback 

about exercise ease and utility, and described and assigned the following week's exercise. In 

addition, the interventionist specifically discussed with the participant ways to incorporate 

and continue to use that week's skill regularly. Participants were also reminded to use the 

“toolbox” in their manual to record favorite skills and exercises for more regular use.

During the final phone call at week 8, participants developed a specific plan with their 

interventionist for continuing to use PP exercises and skills over the next several weeks. This 

plan could include repeating previously completed exercises or performing smaller 
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adaptations more frequently. Participants also discussed specific ways to integrate favorite 

exercises into an ongoing future practice.

2.1.5 Training Procedures and Materials—The intervention was designed to be 

delivered by interventionists from a variety of disciplines with relatively little training. Study 

interventionists (in this case, doctoral-level psychologists and a masters-level social worker) 

were trained by senior members of the study team who had experience delivering PP 

interventions in prior studies. In trainings, interventionists completed PP background 

reading, observed sessions, completed all exercises with one another, and utilized role play 

activities. During the trial, sessions were recorded, and a fidelity scale (developed for the 

trial) was used to ensure consistency of intervention delivery. Fidelity focused on adherence 

to study procedures, emphasis of key themes (e.g., use of novelty, application of skills to 

daily life), and that other therapeutic techniques (e.g., cognitive-behavioral therapy) were not 

being used.

2.2 Proof-of-Concept Trial

To assess the feasibility and acceptability of the newly-created PP intervention and explore 

potential effects on proximal outcomes (positive affect, optimism, and psychological 

distress), we designed a one-arm proof-of-concept trial. Institutional Review Board (IRB) 

approval for this trial was obtained prior to any study procedures.

2.2.1 Study Criteria—Participants were enrolled from three inpatient cardiac units at an 

urban academic general hospital. Eligible patients were adults with (1) a primary admission 

diagnosis of ACS, diagnosed with standard definitions used in prior trials (Menzin et al. 

2008), (2) suboptimal adherence to health behaviors, defined as total item score of < 15/18 

on three items from the Medical Outcomes Study Specific Adherence Scale (MOS-SAS) 

(DiMatteo et al. 1992) that has been used in prior studies of cardiac patients (Bauer et al. 

2012) regarding medication, physical activity, and diet recommendations over the prior 

month (this scale was used given that suboptimal adherence will be an inclusion criteria for 

future studies on behavior change), and (3) submaximal scores on the Positive and Negative 

Affect Schedule (PANAS) positive affect subscale (Watson et al. 1988) and Life Orientation 

Test-Revised (LOT-R; Scheier et al. 1994) for dispositional optimism. This final criterion 

prevented ceiling effects at baseline on these proximal psychological outcomes.

Exclusion criteria included: (1) cognitive deficits, assessed via a 6-item cognitive screen 

(Callahan et al. 2002), (2) inability to communicate in English, (3) medical conditions 

precluding participation in the weekly phone calls or that would to lead to death within 6 

months, (4) patients not prescribed aspirin at discharge (a marker of health behavior), and 

(5) inability to participate in physical activity. The exclusions related to aspirin and physical 

activity were used because such patients would be ineligible for future planned trials that 

will objectively measure adherence to these behaviors.

2.2.2 Recruitment, Enrollment, and Weekly Intervention—Patients admitted for an 

ACS were identified from medical unit censuses. Study staff confirmed medical eligibility of 

potential participants. If patients were medically eligible and willing to be approached, a 
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member of the research team described the study, assessed for inclusion and exclusion 

criteria, and obtained written informed consent. Patients were approached with a recruitment 

message that included a health-based rationale for studying ways to increase positive 

psychological constructs and a brief description of the intervention. In this single-arm trial, 

all participants received the PP intervention. The interventionist assigned the first exercise 

with the patient in-hospital and then conducted phone sessions with the participant in weeks 

2–8.

2.2.3 Outcome Measures and Assessments—Data were collected at three time 

points. First, after enrollment and prior to initiation of the intervention, baseline 

sociodemographic and medical characteristics were collected via interview and medical 

record review, and baseline psychological status was assessed using validated self-report 

instruments. Second, each week during the intervention period, study interventionists 

recorded rates of exercise completion and ratings of exercise ease and utility. Participants 

were also asked to provide open-ended feedback about each exercise. Third, at 8 weeks, 

participants repeated the self-report psychological measures during a follow-up phone 

assessment.

2.2.4 Primary Outcomes: Feasibility and Acceptability—Feasibility was assessed 

by rates of PP exercise completion. The study interventionist recorded a session as 

completed if the participant had successfully finished all parts of the weekly exercise and 

completed the phone call. Regarding acceptability, each week participants rated exercise 

ease (“How easy was it to complete this exercise?”) and utility (“How helpful was this 

exercise?”) on 0–10 Likert scales. These items were used to establish mean ease and utility 

ratings for each specific exercise and across all exercises.

2.2.5 Secondary Outcomes: Changes on Psychological Measures—As a 

secondary aim, we explored efficacy, defined as pre-post intervention changes on the 

following psychological measures: (1) positive affect (PANAS) (Watson et al. 1988), (2) 

optimism (LOT-R) (Scheier et al. 1994), and (3) anxiety and depression (Hospital Anxiety 

and Depression Scale [HADS]) (Bjelland et al. 2002), assessed as a total scale (HADS-T) 

and anxiety or depression subscales (HADS-A and HADS-D, respectively). We utilized 

these scales because the PANAS and LOT-R are well-validated scales that have been 

associated with cardiac outcomes (Scheier et al. 1999; Tindle et al. 2012; Hoen et al. 2013). 

The HADS was designed for patients with medical illness and has also been used in 

numerous studies of cardiac patients (Hevey et al. 2014; Huffman et al. 2014a).

2.3 Prospective TAU Cohort Enrollment

Given the potential for patients to have spontaneous improvement in psychological health in 

the weeks following an ACS, we chose to recruit a TAU cohort after completion of the 

proof-of-concept intervention study to assess the natural history of recovery from ACS and 

compare it to outcomes from the PP proof-of-concept trial. As part of TAU, patients received 

the hospital's Caring for Your Heart handbook with basic cardiovascular management tips 

and were free to receive any other treatment, including mental health treatment and cardiac 

rehabilitation (as were patients in the proof-of-concept trial).
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We used the same process of patient identification, recruitment, and assessment (including 

self-report measures at baseline and 8 weeks) to enroll the prospective TAU cohort, but they 

received no active intervention or weekly calls. To best match the PP and TAU cohorts, we 

asked potential TAU participants whether they would have participated in an 8-week PP 

intervention; if they indicated that they would not have participated, they were not enrolled 

in the TAU comparison group.

2.4 Statistical Analysis and Study Hypotheses

For the primary study outcomes (feasibility and acceptability), we calculated proportions, 

means, and standard deviations using descriptive statistics. Regarding feasibility, our 

hypothesis was that a majority of participants (≥50 %) would complete over half of the 

exercises (≥f5/8). We selected this cutoff because this would result in the majority of 

participants completing nearly all (5/6) of the different PP exercises, given that the final two 

weeks repeated prior exercises.

Regarding acceptability, our hypothesis was that participants’ mean ratings would exceed 

6/10 for ease and utility, meaning that the sessions would be deemed both more viable and 

more useful than not, a key acceptability threshold for moving forward. Though participants 

could have provided high scores due to social desirability, substantial variability in these 

ratings has been observed across different exercises within the same study (Huffman et al. 

2014a), suggesting that participants were unlikely to indiscriminately give high ratings.

For pre-post changes in psychological outcome measures in the proof-of-concept trial 

(secondary outcome), we calculated effect size (ES; Cohen's d) for each measure by dividing 

the mean change in the measure by the pooled standard deviation of the measure at baseline 

and 8 weeks. We also explored pre-post differences using paired t tests. These tests were 

considered exploratory, as this pilot study was not powered to detect statistically significant 

changes. We hypothesized that we would observe a small to moderate effect of the PP 

intervention on pre-post scores, consistent with prior PP studies in medical cohorts (Cohn et 

al. 2014).

Finally, we compared mean changes in self-report measures over 8 weeks between PP and 

TAU groups via ES differences and exploratory independent-samples t tests. As with pre-

post changes in the PP intervention group, our hypothesis was that we would observe small 

to moderate ES differences between groups favoring the PP intervention. All analyses were 

two-tailed and performed using Stata version 11.0 (StataCorp, College Station, TX).

3 Results

3.1 Proof-of-Concept Study

Twenty-three participants were eligible and enrolled in the proof-of-concept study (Table 2). 

There were no significant differences among those who enrolled and those who declined (n 
= 32) with respect to age, gender, and race/ethnicity (p > .10). Participants’ mean age was 

60.4 years (SD = 11.7), 48 % were women, and this was the first ACS for 16 (70 %) 

patients. Of the 23 participants, 20 provided follow-up data and were included in analyses 
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for secondary outcomes. In the TAU cohort, 25 participants were eligible and enrolled (Table 

2); 22 provided follow-up data and were included in secondary between-group analyses.

3.1.1 Primary Outcomes: Feasibility and Acceptability—Out of 23 participants, 17 

(74 %) completed ≥5 exercises, and the mean number of exercises completed was 6.5 

(81 %). Participants’ mean rating of exercise ease was 7.4/10 (SD = 2.1), with mean 

individual exercise ratings ranging from 6.4 (Acts of Kindness) to 8.4/10 (Leveraging Past 

Success and Choice exercises). Mean utility rating across all exercises was 8.1 (SD = 1.6), 

with individual exercise ratings ranging from 7.6 (Personal Strengths and Enjoyable and 

Meaningful Activities) to 8.3 (Gratitude Letter). The two choice exercises had the highest 

rated utility (8.6/10), and participants most often chose the Gratitude for Positive Events and 

Gratitude Letter exercises to repeat. Among the three patients who did not continue in the 

intervention study, two were lost to follow-up and one withdrew due to medical factors.

3.1.2 Secondary Outcomes: PP Intervention Group Pre-post Changes on 
Psychological Constructs—In the PP intervention (n = 20), there was a moderate effect 

size improvement of positive affect (PANAS: 35.1 [baseline] to 38.2 [follow-up]), d = .46; p 
= .053). There were likewise moderate effect size improvements on total anxiety and 
depression (HADS-T: 13.4 [baseline] to 9.0 [follow-up]; d = .69; p = .008), anxiety subscale 

(HADS-A: 8.5 [baseline] to 5.7 [follow-up]; d = .66; p = .002) and depression subscale 

(HADS-D: 4.9 [baseline] to 3.3 [follow-up]; d = .46; p = .06). In contrast, dispositional 

optimism remained essentially unchanged (LOT-R: 23.5 [baseline] to 23.0 [follow-up]; d = .

08; p > .10). TAU participants had minimal change on psychological outcomes (all ps > .10; 

Table 3).

3.1.3 Secondary Outcomes: PP Versus TAU Comparisons on Psychological 
Constructs—As shown in Fig. 2, relative to TAU participants, PP participants had a 

superior trajectory in positive affect with a 3.1 point improvement compared to a .40 point 

decrease among TAU participants (effect size difference d = .47; t(40) = –1.70, p = .097). 

Similarly, PP participants had a 4.4 point reduction (improvement) on the combined measure 

of anxiety/depression compared to a .10 point increase in TAU participants (d = .71; t(39) = 

2.44, p = .019). For the anxiety, there was a 2.8 point improvement in PP participants versus 

a .30 point improvement in TAU participants (d = .57; t(39) = 2.01, p = .051). For the 

depression, there was a 1.6 point improvement in PP participants compared to a .50 point 

improvement in TAU participants (d = .67; t(39) = 2.27, p = .029). TAU participants had 

non-significantly greater improvement (1.0 points) in dispositional optimism compared to 

PP participants (–.50 points) with a small ES difference (d = .38; t(40) = 1.03, p > .10).

3.2 Feedback from Proof-of-Concept Study

Each week, PP participants were asked open-ended questions about what was useful and 

what was challenging about each exercise. Table 4 summarizes relevant themes from 

participant responses and provides representative quotes. Positive comments focused on how 

the PP exercises reduced stress, improved mood, promoted awareness of positive events in 

daily life, provided a structure to organize thoughts, and encouraged reflection. Several 

participants found that the exercises that focused on personal strengths and acknowledging 
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past successes also fostered greater self-esteem, optimism, and feelings of efficacy and 

confidence. The most common feedback regarding the challenging or less appealing aspects 

of the intervention focused on the amount of time some exercises took to complete, or 

feeling unable due to health limitations, especially those requiring action, such as acts of 

kindness or completing meaningful activities.

4 Discussion

This paper presents the theory, background, methods, and preliminary proof-of-concept 

findings for a PP intervention in hospitalized ACS patients. We successfully developed the 

PP intervention structure, participant and interventionist manuals, training procedures, and 

assessment batteries. The intervention met a priori feasibility and acceptability thresholds, 

with high rates of PP exercise completion (81 %) and favorable participant ratings of 

exercise ease and utility. There were moderate effect size improvements on positive affect, 

total negative psychological health, anxiety, and depression—but not optimism—on pre-post 

assessments and when compared to a prospectively recruited TAU sample. The observed 

findings represent a promising first step in determining whether similar interventions can 

ultimately improve downstream outcomes such as cardiac health behaviors and clinical 

events, though additional studies are needed to assess whether the intervention can modify 

these key outcomes.

These findings are generally consistent with the literature on PP interventions in medical 

populations. A small positive affect induction study used a similar design (single-arm study 

followed by prospectively recruited control cohort) and PP-related exercises in HIV patients 

(Moskowitz et al. 2012). This study led to improvements in positive and negative affect. A 

pilot study of a randomized PP trial in patients with type 2 diabetes led to improvement of 

depression, though not daily positive or negative affect, compared to an emotion-reporting 

control condition (Cohn et al. 2014). In cardiac patients, a simpler non-customized PP 

intervention in recently hospitalized patients was feasible and well-accepted (Huffman et al. 

2011). Finally, three linked randomized studies of an intervention that used positive affect 

induction, self-affirmation, and random provision of small gifts among patients with asthma, 

coronary disease, or hypertension resulted in improvements in health behaviors in some but 

not all studies (Mancuso et al. 2012; Ogedegbe et al. 2012; Peterson et al. 2012). Our work 

builds on prior PP literature in several ways. This is the first study to specifically focus on 

ACS patients, it tests the feasibility of PP interventions in acutely ill patients at high risk for 

subsequent adverse medical events and mortality.

We specifically chose in-hospital enrollment for several reasons. First, as noted, 

hospitalization for an ACS may represent a window during which patients may be more 

receptive to psychological and behavioral changes and interventions (Katz et al. 2009). 

Proactively recruiting patients during hospitalization, as opposed to typical recruitment 

procedures that ask interested people to contact a study team, also allowed us to enroll 

patients who may not otherwise have known about or been interested in research. 

Furthermore, this approach also allowed enrollment of patients who lived and received 

treatment in a wide catchment area. The hospital setting also allowed for an in-depth, in-

person meeting to explain the intervention, form an alliance, and assign an initial exercise. 
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Finally, hospitalized ACS patients represent a high-yield cohort, given their substantial rates 

of readmission, poor functioning, and mortality (Kolansky 2009; Menzin et al. 2008).

We elected to deliver this intervention by phone post-discharge (rather than in-person or via 

internet) to enhance the accessibility of this intervention. Patients recently hospitalized for 

an ACS may have significant functional limitations, transportation challenges, or insufficient 

time to attend in-person visits (Chiu and Wray 2011; Lawton et al. 2005; Khoza and 

Kortenbout 1995). In qualitative interviews with ACS patients, many expressed a preference 

for phone over internet because it allows for a more personal connection (Huffman et al. 

2014b). Furthermore, some patients do not have internet access, especially those of lower 

socioeconomic status (Carroll et al. 2005; Kind et al. 2005).

As internet penetrance increases in developed countries and among harder-to-reach 

populations (Miniwatts 2015), pursuing an internet or smartphone-based intervention in 

future studies is warranted. PP exercises have been delivered via internet in healthy persons 

and patients with chronic disease to good effect (Seligman et al. 2005; Cohn et al. 2014), 

and it may be that the core elements of this intervention could also be adapted to internet 

delivery or an smartphone application-based intervention.

These advantages of hospital enrollment and a phone-based intervention must be balanced 

against a somewhat low enrollment rate (fewer than 50 % of approached patients enrolled). 

Some patients noted limited time to take study calls, medical/functional concerns, and 

needing time to transition to post-hospitalization life. Future methods to improve enrollment 

could include the option to initiate the intervention after discharge to allow time for 

adjustment and recovery, and offering an alternative internet-based option that may be 

preferred by some younger or busier patients (Cohn et al. 2014). However, once enrolled, 

approximately three-quarters of participants completed a majority of the exercises and only 

three participants dropped out, suggesting that participants were successfully engaged 

throughout the study.

Though we saw substantial changes in positive affect, depression, and anxiety in both pre-

post assessments and when the PP cohort was compared to the TAU cohort, we saw little 

improvement in optimism, with a mean .75 point change across groups. One potential reason 

is that the dispositional nature of optimism, especially as measured by the LOT-R, is often 

considered a more stable trait than positive affect, depression, or anxiety (Schou et al. 2005). 

As such, this specific construct may be less responsive to change than the other three 

psychological outcome measures that are linked to cardiac outcomes (Scheier et al. 1999; 

Tindle et al. 2012; Hoen et al. 2013; Hevey et al. 2014), and a longer follow-up or 

intervention period might be required to modify this more enduring construct. Another 

possibility, given the small to medium effect size difference, is that indeed PP has inferior 

effects on optimism compared to usual care. Of note, there is no established measure of state 

optimism. Whether such a measure would be responsive to change and predict cardiac 

outcomes remains unknown and is an important area of future measure development.

This intervention and proof-of-concept trial had several limitations. Participants were 

enrolled from a single academic medical center and 78 % were White, potentially limiting 
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generalizability. We did not record some participant characteristics (e.g., educational status, 

socioeconomic status) and did not record cardiac rehabilitation participation, though most 

patients would not initiate cardiac rehabilitation until roughly 6–8 weeks post-discharge, 

when the intervention was nearly complete. Also, this intervention was not compared to a 

concurrently recruited control condition or an attention-matched control, and there is not yet 

evidence that it can impact health behaviors or cardiac outcomes.

Despite these limitations, this straightforward, novel PP intervention for patients with 

serious medical illness had beneficial effects on depression, anxiety, and positive affect at a 

critical time period. Next-step studies can examine the impact of the intervention on health 

behaviors, given that positive psychological constructs are linked to greater participation in 

specific health behaviors (e.g., physical activity) that can reduce post-ACS mortality 

(DuBois et al. 2012; Gehi et al. 2007). Future studies can also determine whether PP 

interventions are most effective as stand-alone treatments or when combined with 

established health behavior techniques, such as motivational interviewing, that may boost 

motivation, reduce ambivalence, and enhance self-efficacy.
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Introduction

In this exercise, we will focus on identifying and re-experiencing three positive events that 

happened in the past week. People often focus on negative events but less frequently pay 
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attention to good things that happen. It makes sense to analyze bad events so that we can 

learn from them and avoid them in the future. However, it can be easy to overdo this focus 

on the negative, and this can impact one's health. One way to keep this from happening is to 

develop our ability to think about the good in life.

Most of us are not nearly as good at savoring and appreciating good events as we are at 

analyzing bad events, so this is a skill that needs practice. As you become better at focusing 

on the good in your life, it may become easier to feel even more grateful for what you have 

and more hopeful about the future.

The following exercise will ask you to identify three good things in your life that occurred in 

the past week. We recognize that this has been a very serious (and probably very stressful) 

time for you, and as a result, you may have barely noticed anything positive happening 

during the stress of the week. However, by looking back carefully and specifically searching 

for good things that may have happened, you may be surprised to find that there were small 

(or even large) positive events and blessings to be counted.

I am in the hospital for a heart problem—how can I possibly identify good things that are 

happening in my life?

At first, it can seem hard to identify positive events during a medical crisis. However, this is 

one reason we do this exercise first: now may be the most important time to remember that 

good things—even small ones—can happen, even in the midst of serious medical issues. As 

you get skilled at focusing your attention on pleasant moments that happen during the day—

a kind gesture from someone, a greatly-appreciated visit, good news about family or friends

— you may find the good things in your life becoming much more obvious.

Instructions

Take 10–15 min to complete this exercise. Use this time to write down three positive things 

that happened this week. Use the space on the next pages to write about the events—it is 

important that you have a written record of your thoughts on paper. The things you list can 

be relatively small in importance (“I enjoyed my lunch today”) or relatively large in 

importance (“I'm feeling much better after my procedure”). They can be related to your 

hospitalization or heart problem, or completely separate.

As you write, please follow these instructions:

1. Give the event a title (e.g., “sister remembered my birthday”)

2. Write down exactly what happened in as much detail as possible, 

including what you did or said, and if other people were involved, what 

they did or said.

3. Record how this event made you feel at the time. Use the most specific 

positive emotional words that you can think of to describe how you felt: 

Joy? Satisfaction? Relief?

4. Record how this event makes you feel now as you remember it.
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Some important tips:

The goal of the exercise is to remember the good event and then enjoy the positive emotions 

that come with it. Don't analyze the event itself in too much detail—the important thing here 

is being able to:

• Take your time to experience and savor the positive emotion, and then

• Name and describe that positive feeling (like joy, pride, relief, or 

contentment) as specifically as possible—not just that you felt “good”.

• Refer to the list of positive emotions (page 11) to help you describe the 

good feelings you experienced.

• You may also find yourself wanting to write something like “I felt less 

stressed.” It's good to note this but try to describe the feeling or thought 

using positive emotions and words. So, for example, instead of writing “I 

felt less stressed,” you might write “I felt a little bit of relief.”

• Focus on the positive. If you find yourself focusing on negative feelings or 

emotions, turn your mind from the negative feeling and refocus yourself 

on the good event and the positive feelings that came along with it. This 

can take effort, but it gets easier with practice and can make a real 

difference in how you feel.
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Fig. 1. 
Model depicting potential pathways from positive psychological well-being to behavioral 

and physiological effects
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Fig. 2. 
Pre-post intervention changes for PP intervention cohort versus TAU cohort on positive 

affect, anxiety, depression, and optimism
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Table 1

PP exercises used in the proof-of-concept intervention trial

Recalling positive events/counting blessings (Seligman et al. 2005) (Week 1, in hospital). Participants recalled three events, small or large, in the 
preceding week that were associated with satisfaction, happiness, pride, or other positive states

Using personal strengths (Seligman et al. 2005) (Week 2, this and subsequent exercises assigned at phone sessions). Participants assessed their 
personal strengths from a strength inventory and then selected one to use in a new way during the next week

Gratitude letter (Seligman et al. 2005) (Week 3). Participants wrote a letter of gratitude thanking a person for an act of kindness. The participant 
could, at their discretion, share the letter

Enjoyable and meaningful activities (Krumholz et al. 2005; Barth et al. 2004) (Week 4). Participants completed a series of three self-selected 
activities: an enjoyable activity completed alone, an enjoyable activity completed with others, and an activity that was deeply meaningful and 
built towards long-term goals

Recalling and leveraging past success (Seligman et al. 2005) (Week 5). Participants recalled a prior event in which they experienced success. 
Next, they wrote about the event, their contribution to the success, and the positive feelings evoked by recalling it

Acts of kindness (Lyubomirsky and Layous 2013) (Week 6). Participants completed three acts of kindness in 1 day. The acts could be small or 
large, planned or spontaneous, but they were to be completed solely to be kind to another person

Participant's choice (Weeks 7 and 8). Participants selected exercise(s) from prior weeks they wished to repeat. The interventionist and 
participant discussed the prior exercises, selected one, and discussed any necessary alterations to the focus or content of the exercise
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Table 2

Baseline characteristics of intervention and TAU cohorts

Characteristic Intervention (N = 23) TAU (N = 25)

Sociodemographics (N [%] unless noted)

    Age (years), M (SD) 60.4 (11.7) 65.2 (11.2)

    Male 12 (52) 17 (68)

    White 18 (78) 20 (80)

    Admission diagnosis: MI 15 (65) 17 (68)

    Length of stay (days), M (SD) 3.7 (2.3) 3.7 (2.8)

    Married 13 (56) 18 (72)

    Lives alone 5 (22) 3 (12)

Medical history

    Charlson Medical Comorbidity Index, M (SD) 2.2 (1.3) 2.1 (1.4)

    Body Mass Index, M (SD) 29.3 (7.4) 30.1 (5.3)

    Diabetes mellitus type 2 4 (17) 8 (32)

    Current smoker 5 (22) 4 (16)

    Hyperlipidemia 17 (74) 19 (76)

    Hypertension(*) 12 (52) 19 (76)

    Prior acute coronary syndrome 7 (30) 11 (44)

    Peak troponin T (ng/ml), M (SD) 2.2 (6.0) 2.1 (2.9)

    Left ventricular ejection fraction (%), M (SD) 53.8 (13.9) 58.6 (9.4)

Medications at discharge

    Aspirin 22 (96) 25 (100)

    Beta blocker 22 (96) 24 (96)

    Angiotensin converting enzyme inhibitor/angiotensin receptor blocker 13 (56) 18 (72)

    Antiplatelet agent 21 (91) 21 (84)

    Statin(*) 23 (100) 21 (84)

M mean, SD standard deviation

(*)
p < .10
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Table 3

Pre-post changes in study outcomes over 8 weeks in the PP intervention and TAU cohorts

Measure Baseline scores M 
(SD)

8 week follow-up scores 
M (SD)

Change from baseline 
to 8 weeks

ES (d)

PP intervention cohort (n = 20)

    PANAS (positive affect) 35.1 (7.9) 38.2 (8.6) 3.1(*) .46

    LOT-R (dispositional optimism) 23.5 (4.8) 23.0 (5.8) –.50 .08

    HADS-T° (total negative psychological health) 13.4 (8.9) 9.0 (5.6)
–4.4

* .69

    HADS-A° (anxiety) 8.5 (5.9) 5.7 (4.6)
–2.8

* .66

    HADS-D° (depression) 4.9 (3.9) 3.3 (4.1) –1.6(*) .46

TAU cohort (n = 22)

    PANAS (positive affect) 36.7 (7.6) 36.3 (7.3) –.40 .01

    LOT-R (dispositional optimism) 24.9 (3.7) 25.9 (3.7) 1.0 .30

    HADS-T (total negative psychological health) 8.5 (6.7) 8.6 (5.8) .10 .02

    HADS-A (anxiety) 4.7 (4.1) 4.4 (3.5) –.30 .09

    HADS-D (depression) 3.8 (3.4) 4.3 (3.1) .50 .21

M mean, SD standard deviation, ES effect size (Cohen's d, absolute value), HADS Hospital Anxiety and Depression Scale, LOT-R Life Orientation 
Test-Revised, PANAS Positive and Negative Affect Schedule

(*)
p < .10

*
p < .01 on paired t test

°
n = 19
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Table 4

Qualitative feedback from participants in the proof-of-concept study

What was helpful about this exercise? What was difficult about this exercise?

Theme Participant quote Theme Participant quote

Promoted a positive 
outlook

“[This exercise] helped me to evaluate my 
past and plan for a healthy future”

Exercises were time 
consuming

“Having three different things to think about 
was hard and challenging...too much to do 
in one week”

Boosted self-esteem “I never thought of myself as strong, 
persistent and determined and it's a good 
thing to think of myself this way”

Health restrictions 
impacted difficulty 
of exercise

“Harder to do than the other exercises; 
partly because of [my] current health 
restrictions and limited interaction with 
others due to recovery”

Increased sense of 
purpose

“[It] helped me to feel useful at a time 
when I would otherwise feel helpless”

Some exercises 
were mentally 
challenging

“[The exercise] took a lot of thought. It was 
pretty challenging”
“Some of the questions were difficult”
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