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Abstract

Objective—Positive psychological characteristics have been linked to superior cardiac outcomes. 

Accordingly, in this exploratory study, we assessed positive psychology interventions in patients 

who had recently undergone a procedure to treat cardiovascular disease.

Method—Participants were randomly assigned to receive one of three different six-week face-to-

face interventions or a wait-list control condition. We assessed intervention feasibility and 

compared changes in psychological outcome measures post-intervention (7 weeks) and at follow-
up (15 weeks) between intervention and control participants. Across the interventions, 74% of 

assigned sessions were completed.

Results—When comparing outcomes between interventions and control participants (N=55 

total), there were no between-group differences post-intervention, but at follow-up intervention 

participants had greater improvements in happiness (β=14.43, 95% confidence interval [CI]=8.66–

20.2, p<.001), depression (β=−3.87, 95% CI=−7.72 to 0.02, p=.049), and hope (β=7.12, 95% 

CI=1.25–13.00, p=.017), with moderate-large effect sizes. Efficacy of the three interventions was 

similar.

Conclusions—Future studies are needed to identify an optimal positive psychology intervention 

for cardiac patients.
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Introduction

Coronary artery disease (CAD) is the leading cause of death worldwide (1). making it a 

major public health problem. Positive psychological constructs, such as optimism and 

positive affect, are associated with reduced mortality in patients with and without pre-

existing cardiac disease (2–4), along with fewer rehospitalizations in heart failure patients 

(5) and increased survival following cardiac surgery (6). Such effects on cardiac health 

appear to be independent of negative affective states (4), suggesting that it is not simply an 

absence of depression that confers the cardiovascular benefit associated with positive 

emotions.

An intervention that boosts positive psychological well-being has the potential to improve 

outcomes in patients with cardiovascular disease. Positive psychology interventions (PPIs) 

aim to cultivate positive psychological states (e.g., optimism, gratitude, positive affect) 

through systematic exercises, such as performing kind acts, writing a letter of gratitude, or 

using personal strengths (7–9). These exercises are straightforward, require minimal 

provider training, and have been found to consistently and substantially increase well-being 

and reduce depression in healthy persons (10). However, despite the association of positive 

psychological states with superior cardiac outcomes, there has been little study of PPIs or 

related programs in cardiac patients (11–13), and none outside the United States.

Accordingly, we adapted three different PPIs based on the literature (7, 8, 14–17) and 

performed a randomized, controlled pilot trial to determine the feasibility and preliminary 

efficacy of these interventions compared to a wait-list control condition in a cohort of 

patients with CAD who had undergone a recent cardiovascular procedure. We hypothesized, 

similar to effects in American cohorts, that the interventions would be feasible (over two-

thirds of participants completing at least 4 of 6 sessions) and that there would be moderate 

effects of the intervention on outcome variables, both with respect to pre/post changes and 

when compared to control participants.

Method

Participants and Recruitment

The study was approved by the Ethics Committee at The University of Isfahan. We 

identified patients who had coronary artery bypass surgery (CABG) or percutaneous 

coronary intervention (PCI) at one of two local medical centers within the preceding 5 

months and lived in the immediate Isfahan area where the study occurred. Both CABG and 

PCI are utilized for patients with significant stenosis of one or more coronary vessels, 

signaling that study participants had clinically significant coronary artery disease.

Figure 1 provides a CONSORT diagram of study recruitment and enrollment. Randomly 

selected patients from this cohort were invited to a study introduction session. At the pre-
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study session, staff outlined the study rationale, intervention procedures, and follow-up 

assessments. Patients were excluded if they had a major medical condition limiting their 

ability to participate or current treatment with antidepressants or psychotherapy (to avoid 

confounding effects of the intervention). Those willing to participate and meeting study 

criteria completed written informed consent and baseline self-report questionnaires prior to 

the first study meeting.

Procedures

Enrolled participants were randomly assigned to one of three PPIs (Seligman, Lyubomirsky, 

Fordyce; see below) or a wait-list control. PPI participants received a 6-week intervention, 

described below. Wait-list participants attended a total of four study-related appointments 

(introduction session, baseline assessment, and follow-up assessments at 7 and 15 weeks), 

and had no other study appointments or interventions outside of their treatment as usual for 

the duration of the study.

PPI participants underwent an in-person group training program comprised of six weekly 90 

minute sessions. Each week, participants received a new intervention packet with activities 

designed to build on previously-learned skills while also emphasizing novelty and variety. 

The PPIs (Table 1) were based on published work from authors well-known in the scientific 

literature and lay press (7, 8, 14–16), and designed in conjunction with a rehabilitation 

cardiologist to ensure that participants could safely complete them.

During each 90-minute session, a study trainer reviewed the strategies introduced in the 

prior session. Participants then described their experiences completing the assigned positive 

psychology exercises and received feedback and support from other group members. The 

trainer then presented the details and rationale for up to three strategies for the week. Next, 

the trainer described specific exercises to implement these strategies and allowed 

participants to practice them in the group. In addition, participants were encouraged to 

perform at least one exercise using each strategy prior to the next group session. Participants 

were also guided in the continued use of exercises in their daily lives, and at the final group 

session, received a chart to guide future exercise completion.

Interventions

All PPI interventions were delivered by the first author (Gh.N.). The trainer became 

familiarized with the work of each of the three researchers linked to the PPIs via reading 

their seminal academic and popular press books and discussions of the work with senior 

mentors. The interventions were subsequently developed based on this work and these 

discussions, and they were piloted the interventions via individual interventions with 

students and other healthy adults, and group meetings, to allow refinement of the 

interventions and to provide experience delivering them.

Seligman group intervention—This intervention was developed using exercises and 

techniques outlined in published studies (7, 8) and the lay book Authentic Happiness (17) 

from Dr. Seligman’s research program. The exercises in this intervention focused on 
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enhancing positive feelings (‘Pleasant life’), using personal strengths (‘Engagement life’), 

and finding meaning (‘Meaningful life’).

Lyubomirsky group—These activities were crafted based on research from Dr. 

Lyubomirsky’s group (14, 18–20) and her book The How of Happiness. Like the Seligman 

group, the Lyubomirsky intervention focused on optimism and gratitude. However, it also 

included exercises on spirituality and the development of strategies for active coping.

Fordyce group—These activities were adapted from a positive emotion-based cognitive 

behavioral therapy intervention (15, 16). Like the other programs, the Fordyce program 

utilized exercises related to optimism and becoming present-oriented. In contrast to the 

Seligman and Lyubomirsky interventions, the Fordyce intervention also focused on 

increasing organizational skills, setting realistic goals, and developing positive personality 

traits. See Table 1 for weekly topics from all three interventions.

Data Collection

Baseline sociodemographic and medical characteristics were collected from participants. 

Self-report assessments using standardized instruments were completed by participants at 

enrollment and then in person at Week 7 (post-intervention) and Week 15 (follow-up). For 

PPI participants, feasibility data (e.g., completion of each session, total number of sessions 

completed) was recorded by study staff each week.

Outcome Measures

The Oxford Happiness Inventory (OHI) (21)—The OHI is a 29-item measure of 

happiness, with scores ranging from 0 to 87. Information about internal consistency, 

reliability, and construct validity of the Persian translation of the instrument is provided by 

Alipour and Norbala (22). In this study, internal consistency was excellent (α=.93).

Beck Depression Inventory-II (BDI-II) (23)—The BDI-II contains 21 items measuring 

depressive symptoms over the preceding two weeks. The range of scores is between 0 and 

63. Ghassemzadeh and colleagues (24) reported high internal consistency of its Persian 

version (α=.87) and acceptable test-retest reliability (r=.74) in an Iranian sample (23). Our 

internal consistency was good (α=.85).

Satisfaction With Life Scale (SWLS)—The SWLS (25) is a 5-item instrument, scored 

from 5 to 35, that measures global satisfaction with life. Prior studies have reported adequate 

validity and reliability for this scale, with α=.79-.89 (26). The SWLS has also been utilized 

and validated previously in Persian (27). Cronbach’s alpha was acceptable (α=0.69) in our 

sample.

Dispositional Hope Scale (DHS)—This is a 12-item scale examining trait optimism/

hope, with 4 distracter items (28). Though the 8 active items (total score 8–64) are split into 

items on agency and pathways/implementation, the DHS allows for a unidimensional 

measurement of hope and has been previously validated and tested in Persian (29). In our 

sample Cronbach’s alpha was α=0.64, within the acceptable range (30).
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Study Aims and Statistical Analysis

An intent-to-treat model was utilized for all participants who provided baseline data. For 

primary analyses, given the similarities among the PPIs, participants were divided into two 

groups: those receiving any PPI and those receiving the control condition. Secondarily, to 

explore differences in feasibility and effects among the different PPIs, the participants were 

divided and compared across all four groups (three PPIs and the control condition).

Baseline study outcome measure values were calculated using estimated means from 

random effects models described below. Baseline data (baseline characteristics and self-

report measures) were compared between PPI and non-PPI participants using chi-square 

variables (or Fisher’s exact test when indicated) for categorical outcomes and independent-

samples t tests for continuous variables. For the four-group comparisons, baseline 

characteristics were compared similarly using chi-square analysis and ANOVA.

Study aim #1: Feasibility—For the primary study aim (feasibility), we summarized rates 

of exercise completion and proportions of participants completing the majority of exercises 

among all PPI participants using descriptive statistics. We then compared completion rates 

across the three PPI groups using ANOVA.

Study aim #2: Exploration of pre/post change within the same group on 
outcome variables from baseline—To assess changes in the outcome variables within 

each group, we utilized random effects regression models, with a random intercept for each 

patient. We examined change from baseline on each of the study outcome measures, both 

immediately post-intervention (7 weeks) and at follow-up (15 weeks), for the PPI 

participants as a whole and control participants for our main Aim #2 analysis. We then 

calculated and compared pre/post differences for each specific PPI. For the combined PPI 

(n=41) group, effect size (Cohen’s d) for each outcome measure was calculated using the 

estimated mean difference in the variable divided by the standard deviation at baseline.

Study Aim #3: Exploration of between-group differences in improvement from 
baseline—We examined between-group (any PPI vs. no PPI) differences on study 

outcomes at 7 and 15 weeks for our main Aim #3 efficacy analyses. We then compared each 

active PPI group to the control condition (for this last exploratory analysis, given multiple 

comparisons [three comparisons at two timepoints], a full Bonferroni correction would set 

significance at p=.0083).

Analyses were completed using Stata 11.0 (StataCorp, College Station, TX). Except as 

noted above, significance was set at two-tailed p<.05.

Results

Enrollment and Retention

Overall, 120 CABG/PCI patients attended the study introductory session, and 69 (58%) 

were ultimately enrolled and randomized. Of these, 14 patients provided no self-report 

outcome data, leaving 55 participants for analysis (Figure 1). There were no significant 

differences in baseline characteristics between those participants with available data and 
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dropouts, though dropouts trended toward higher rates of CABG (57.1% dropout vs. 30.9% 

retained; χ2=3.32; p=.07).

Baseline Data

Baseline characteristics of participants are outlined in Table 2. Mean age was 56.6 +/− 8.7, 

42 (76%) were men, and diabetes (n=14; 25%) was the most common medical comorbidity. 

There were no differences in characteristics (all p>.05) between PPI (n=41) and control 

(n=14) participants. Across the four study conditions, only history of prior depression 

differed across groups (Fisher’s exact test; p=.028; Table 2).

Study aim #1: Feasibility (primary aim)—Overall, 32/41 PPI participants (78%) 

completed a majority of the weekly sessions (≥4 of 6), and 183/246 total sessions (74%) 

were completed. In the Seligman group, 10/13 participants (77%) completed a majority of 

weekly sessions, with a total of 55 (71%) of sessions completed. In Lyubomirsky, 8/13 

(62%) completed a majority of sessions, with 65% exercise completion, and in Fordyce 

14/15 (93%) completed a majority, with 86% overall completion. There was a significant 

effect of group on exercise completion (F=3.88; p=.029), and on post-hoc pairwise 

comparisons, the Fordyce group was associated with greater exercise completion than 

Lyubomirsky (p=.035).

Study aim #2: Pre/post change from baseline on outcome variables (Table 3)—
Among those assigned to a PPI (n=41), there were pre-post (week 7) improvements in 

happiness (OHI; estimated mean difference [EMD]=5.04 points [95% confidence interval, 

CI]= 2.42–7.68, p<.001; effect size d=.97) and life satisfaction (SWLS; EMD=1.41 points, 

95% CI=0.17–2.64, p=.026; d=.50). At follow-up (week 15), there were improvements from 

baseline in happiness (EMD=5.62 points, 95% CI=2.84–8.40, p<.001; d=1.1), depression 

(BDI-II; EMD −2.54 points, −4.60 to −0.47, p=0.16; d=.65), and life satisfaction (EMD 1.32 

points, 95% CI=0.01–2.62, p=.048; d=.47).

On changes by individual PPI, the Lyubomirsky group was associated with significant pre/

post improvements in happiness (OHI) at 7 and 15 weeks, and the Seligman group was 

associated with significant improvements in life satisfaction (SWLS) at both timepoints. 

However the extent of pre/post improvement was not different by PPI group status on any of 

the outcome measures at either timepoint. Finally, among control participants, at 15 weeks 

there was significant worsening of happiness (OHI) and hope (DHS) from baseline (see 

Table 3).

Study aim #3: Exploration of between-group differences in improvement from 
baseline (Table 4)—When comparing all PPI participants to those receiving the control 

intervention, there were no between-group differences in change from baseline on the four 

outcome measures at 7 weeks. However, at 15 weeks, PPI participants had greater 

improvements in happiness (EMD=14.43; 95% CI=8.66–20.2; p<.001; d=2.38), depression 

(EMD= −3.87 95% CI −7.72 to −0.02; p=.049; d=.96), and hope (DHS; EMD=7.12, 95% CI 

1.25–13.00; p=.017; d=1.26).
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When comparing specific PPI groups with the control condition (Table 4), each of the three 

treatment conditions were associated with significantly greater improvements in happiness 

(OHI) score at 15 weeks than the control condition. In life satisfaction (SWLS) at 15 weeks, 

the Seligman and Lyubomirsky, but not the Fordyce group, were associated with 

significantly greater improvements.

Discussion

We found that in-person administration of three different group-based PPIs was feasible in a 

population of patients with cardiovascular disease. Across the PPIs, over three-quarters of 

participants completed a majority of sessions and 74% of exercises overall were completed. 

Despite the small size of this exploratory study, the PPIs were also associated with 

significantly greater improvements in happiness, depression, and hope at 15 weeks 

compared to a wait-list control condition, with moderate to large effect sizes, suggesting a 

substantial effect of the intervention on these proximal psychological outcomes.

The between-group differences on study outcomes grew over time, becoming statistically 

significant at 15 weeks. In general, the improvements at the initial post-intervention 

assessment (7 weeks) in the PPI group were maintained at 15 weeks, while in the control 

condition these measures worsened over time, resulting in greater differences at the final 

timepoint. These results suggest a durable effect of the PPIs for at least two months after the 

intervention, consistent with prior PPI studies finding sustained effects of PPIs on 

psychological outcomes (8, 31).

Regarding individual PPIs, while there were some differences in effects by specific PPI (e.g., 

greater improvement in happiness with Lyubomirsky and greater improvement in life 

satisfaction in Seligman), these differences did not reach statistical significance, given the 

very small sample sizes in each individual condition. These between-PPI differences did not 

nearly reach the magnitude of the differences between the PPIs and control, suggesting that 

selection of any of these PPIs would likely be adequate to impact the psychological 

outcomes of interest, especially optimism/hope and positive affect.

Regarding an explanation for the higher rates of completion in the Fordyce group than in 

Lyubomirsky, there are several potential possibilities. One possibility is related to session 

content. The Fordyce group utilized simpler and more introspective, concise, and general 

interventions and topics that may have been more acceptable and easy to complete. In 

contrast, the Lyubomirsky intervention was more intensive and required participants to 

complete kind acts for others (which may have been physically or emotionally challenging), 

create a physical activity plan (which may have been difficult), and focus on spirituality/

prayer (which may not have matched all participants’ beliefs or goals). At the same time, 

these activities in the Lyubomirsky group, while more challenging, may have also been more 

effective, given that despite the lower completion rates, this was the only individual 

condition to result in significantly greater happiness.

Overall, the lack of differences among PPIs is not surprising, given that there was moderate 

overlap in constructs targeted by each intervention, such as optimism, gratitude, forgiveness, 
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flow, and mindfulness. Further study exploring potential superiority of one PPI over another 

could identify an optimal PPI to target specific outcomes (e.g., depression, optimism) that 

are associated with major medical outcomes, including survival, in cardiac patients (32).

This study adds to the limited literature utilizing PPIs in persons with heart disease. 

Members of our team completed a smaller (N=28) three-arm trial of a phone-based PPI 

(most similar to the Lyubomirsky group in this trial) in patients with acute coronary 

syndrome or heart failure. In that trial, the intervention was feasible, with high rates of 

exercise completion, and the PPI was associated with greater improvements in nearly all 

psychological measures compared to active control (Relaxation Response) and attentional 

control conditions (11). In addition, a somewhat-related positive affect intervention led to 

improved physical activity in a trial of PCI patients (33). Finally, members of our team also 

completed a study of a PPI, compared to a subsequently enrolled treatment as usual cohort, 

among 48 patients suffering an acute coronary syndrome. Participants receiving the PPI had 

greater improvements in positive affect, depression, and anxiety, though not dispositional 

optimism, compared to those in treatment as usual (13).

To our knowledge, this is the first trial to investigate in-person PPI delivery in cardiac 

patients, contemporaneously evaluate these three specific interventions, and assess outcomes 

over multiple timepoints. Importantly, this was also the first such investigation outside of the 

United States, a critical step in determining the generalizability and acceptability of these 

interventions in non-Western populations. Thus far, the vast majority of PPIs in any 

population have been studied in the U.S. and Western Europe, and there had been no prior 

study of PPIs in cardiac populations outside the U.S. These results—which are highly 

similar to those seen in prior studies both in terms of feasibility and impact—suggest that 

PPIs may be more broadly applicable to Western and non-Western cohorts.

Boosting positive affect, life satisfaction, and optimism may have critical cardiac effects, 

given that these constructs are related to reduced risk for developing heart disease (34), 

fewer readmissions for heart disease, and lower mortality (3, 32, 35–37). Positive 

psychological well-being may physiologically influence cardiovascular outcomes via 

improved neuroendocrine function (2, 38), reduced inflammation (39), and improved heart 

rate, blood pressure, and immune system function (36, 40, 41). These beneficial cardiac 

effects may also be mediated by health behaviors, as optimism in particular is associated 

healthier diet, more physical activity, greater medication adherence, and lower rates of 

smoking (32, 42–44).

Given these factors, and the feasibility and suggestion of efficacy of PPIs in this study, next-

wave studies of PPIs are indicated. These could include factorial trials that determine the 

most effective components/aspects of PPIs (e.g., optimal content, duration) (45), or a larger 

placebo-controlled trial of a PPI that is adequately powered to detect between-group 

differences on health behaviors, cardiac biomarkers, and medical events.

This preliminary study had multiple limitations. Participants were drawn from a single city 

within Iran, and a substantial minority of approached patients declined participation. The 

small sample sizes completing each PPI intervention limited our ability to detect differences 
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in efficacy among these different treatments, and the small number of participants in the 

control condition likewise limited our ability to detect differences in outcomes between PPIs 

and controls. In addition, given that the wait-list control was not attention-matched, it is 

possible that the PPIs’ effects were related to non-specific effects of attention rather than the 

specific PPI content. This preliminary analysis also did not assess cardiac events or cardiac 

health behaviors.

In conclusion, a set of three PPIs in cardiac patients was feasible and associated with 

improvements in hope/optimism, happiness, and depression compared to a control condition. 

Given the potential cardiovascular benefits of increasing optimism and positive affect, 

further study of these simple PPIs is indicated to assess their effects on important cardiac 

outcomes.
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Figure 1. 
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Table 1

Intervention details and weekly topics

Seligman group intervention

Week 1: Increasing satisfaction about 
the past

Recognize responsibility in past events, express gratitude, and practice forgiveness.

Week 2: Enhancing happiness in the 
present

Plan pleasurable activities and identify activities that lead to ‘flow’ experiences.

Week 3: Optimism about the future Notice negative thoughts and events as they occur, and then reframe them in a more positive and 
controllable way.

Week 4: Renewing strength and virtue Identify a ‘signature strength’ from a list of 24 personal strengths.

Week 5: Valuing and using strengths 
and virtues

Use a signature strength in daily activities and identify strengths in their partners and children.

Week 6: Enhancing meaning in life Use a signature strength in a way that furthers a cause larger than oneself.

Lyubomirsky group intervention

Week 1: Experiencing positive emotions Consciously work to act as though happy, reflect upon and savor positive life events, and practice 
five acts of kindness.

Week 2: Enhancing social relationships 
and physical activity

Nurture social relationships through being open, making eye contact, and consciously 
acknowledging friends and loved ones. Create a physical activity plan to exercise at a moderate 
pace for most days of the week.

Week 3: Cultivating optimism and 
gratitude

 Visualize best possible future self, and identify and record events for which you are grateful.

Week 4: Developing positive coping 
skills

Consider the insignificance of daily worries 150 years from now, and use this realization to divert 
social comparison and over-thinking. Reframe cardiac or other negative life events as a way to 
improve yourself.

Week 5: Forgiveness and spirituality Identify and forgive others by contemplating their motives for engaging in hurtful behavior. 
Practice prayer or another spiritual activity daily.

Week 6: Commitment to goals, flow, and 
mindfulness

Develop a plan to work toward a personal goal, to spend more time in high-challenge, high-skill 
situations in order to increase ‘flow experiences’, and to meditate daily

Fordyce group intervention

Week 1: Increasing activity and social 
relationships

Increase the time engaged in enjoyable activities, socialize with others, and enhance close 
relationships by maintaining communication.

Week 2: Increasing productivity and 
organization

Enhance productivity and organizational skills by identifying, prioritizing, and completing daily 
activities that are gratifying and important.

Week 3: Reducing worry and setting 
realistic goals

Record worrying thoughts and notice whether they come true. Set attainable goals for the week 
and notice how it feels to achieve or not achieve those goals.

Week 4: Cultivating optimism and 
focusing on the present

Positively reframe several past events, present situations, and future goals. Focus attention on the 
present and really experience the sensations of sight, touch, sound, and smell.

Week 5: Focusing on positive 
personality traits

Overcome fears about others’ opinions, accept yourself, and initiate contact with people you 
would like to meet, in order to foster authenticity, self-esteem and extraversion.

Week 6: Prioritizing positive thoughts 
and feelings

Make happiness a priority by acknowledging and then setting aside negative emotions, as well as 
performing acts that bring happiness into your life.
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Table 3

Pre/post changes in study outcome variables in PPI and control participants

Condition Coefficient 95% CI p Effect size (d)

Happiness (Oxford Happiness Inventory)

Post-intervention (7 weeks)

PPI (N=41) 5.04 2.42, 7.68 < .001 .97

Control (N=14) 0.03 −5.95, 6.02 .99 --

Follow-up (15 weeks)

PPI 5.62 2.84, 8.40 <.001 1.08

Control −8.54 −14.53, −2.54 .005 --

Depression (Beck Depression Inventory-II)

Post-intervention (7 weeks)

PPI −0.27 −2.23, 1.69 .79 .07

Control −0.77 −4.17, 2.63 .66 --

Follow-up (15 weeks)

PPI −2.54 −4.60, −0.47 .016 .65

Control 1.21 −2.19, 4.62 .49 --

Satisfaction (Satisfaction with Life Scale)

Post-intervention (7 weeks)

PPI 1.41 0.17, 2.64 .026 .50

Control 1.68 −0.69, 4.06 .17 --

Follow-up (15 weeks)

PPI 1.32 0.01, 2.62 .048 .47

Control 0.08 −2.18, 2.34 .95 --

Hope (Dispositional Hope Scale)

Post-intervention (7 weeks)

PPI 0.007 −2.75, 2.76 .99 .01

Control −4.44 −10.98, 2.02 .18 --

Follow-up (15 weeks)

PPI −1.89 −4.81, 1.03 .21 .25

Control −8.71 −14.66, −2.76 .004 --

Note. Effect size not recorded for control condition given small N.

CI = Confidence Interval; PPI = Positive Psychology Intervention
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