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Abstract 
The study aims to evaluate PEACE’s effectiveness, a program that teaches 
positive emotions in patients after open-heart surgery. The sample consists of 
15 patients (9 in the intervention group, 6 in the control group) aged 45 to 75. 
The results indicated a statistically significant improvement in anxiety, de-
pression, negative affect and life satisfaction in the intervention group. How-
ever, there were no differences for stress and positive emotions in post meas-
ures. The control group had no statistically significant changes. Also, the in-
tervention group was superior to the control group in the post-measurements 
on all the variables, except for the positive emotions. Health and mental health 
professionals should attend PEACE (Positive Emotions after Acute Cardiac 
Events) training in order to offer overall caring to patients suffering from car-
diac problems. 
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1. Introduction 

In the field of Public Health, Positive Psychology Interventions (PPIs) are be-
coming more and more interesting, as the research background has shown that 
positive emotions can act protectively and benefit patients suffering from a dis-
ease. The emphasis on studying positive emotions arose, as research has shown 
that negative emotions, including anger, suspicion and depression, are associated 
with health problems, including heart problems. Specifically, negative emotions 
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accelerate the heart problems onset, hamper the chances of coping and increase 
the recurrence rate (Nicholson et al., 2006; Rugulies, 2002). Not only negative 
emotions but also positive emotions seem to have a connection with health too. 
It was found that the lack of happiness has also been associated with health 
problems and mortality (Steptoe, 2019). 

In contrast, the positive components show the opposite results, and they have 
a protective role against illnesses and mortality. For example, subjective well- 
being has been found to be associated with low rates of comorbidity and mortal-
ity (Lyubomirsky et al., 2005). Consistent with the above results, another study 
also found that positive emotions are positively associated with longevity and 
negatively with morbidity (Pressman & Cohen, 2005). 

Even if positive emotions are associated with good health, the interaction be-
tween positive emotions and physical health is complex, and its direction is often 
unclear. In order to clarify positive emotions’ contribution, experimental, am-
bulatory and longitudinal methodological approaches are applied. In experi-
mental studies, the direct effect of positive emotions on cardiac indicators is 
checked while the person is experiencing positive emotions. In ambulatory 
studies, heart rate fluctuations are recorded in cardiac indicators throughout a 
day or even a week. Longitudinal studies have a longer duration and examine 
whether high-degree positive emotions ultimately predict the prevention or im-
provement of heart function (Howell et al., 2007). Based on Broaden and Build 
theory of positive emotions by Fredrickson (2004), research has been conducted 
to test the effect of positive and negative emotions on heart function. Fredrick-
son & Levenson (1998) conducted a survey where the participants were put to 
watch a movie with negative content (e.g. thriller), and the negative emotional 
arousal was recorded at the same time. In the next step, the participants were 
exposed to different kinds of movies in order to check the duration of time 
needed for the cardiac function to return to normal levels. The results showed 
that funny and pleasant movies, which evoke positive emotions, accelerated the 
restoration of myocardial function in relation to movies with negative or neutral 
content. So it seems that even neutral content is not sufficient enough to accele-
rate the myocardial function restoration. 

We conclude that positive emotions have a beneficial impact on cardiac func-
tion. Nevertheless, are they both effective in situations of heart suffering? Pre-
vious studies supported that the patients who suffer from a physical disease, 
their mental health are negatively influenced too. For example, studies have 
shown that patients with heart problems have high rates of anxiety and suffer 
from depressive disorders (Castillo-Mayén et al., 2021; Chamberlain et al., 2011; 
Davies et al., 2004; Lemay et al., 2019; Ostir et al., 2001). Especially, older adults 
with heart problems have greater scores than younger adults (Everson et al., 
1998). Although negative emotions are associated with health problems, it should 
be noted that the absence of positive emotions has the same effect too. Lack of 
positive emotions and well-being is associated with myocardial infarction (Ostir 
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et al., 2001) and higher mortality (Blazer & Hybels, 2004; Whittington & Hup-
pert, 1998). 

On the other hand, the positive components have a protective effect. Ostir and 
his partners (Ostir et al., 2001) found in their study that positive emotions are 
negatively associated with the likelihood of myocardial infarction. Also, in 
another study, which involved patients with heart disease, the results indicated 
that those who scored higher in positive emotions had fewer mortality possibili-
ties (Scherer & Hermann-Lingen, 2009). Also, a study conducted in individuals 
with coronary heart disease showed that those who adopted a more optimistic 
explanatory style had a lower risk of developing coronary heart disease than 
those who were more pessimistic (Kubzansky et al., 2001). In the same direction, 
Davidson et al. (2010) found in their preliminary research that positive emotions 
had a protective role and acted preventively in the coronary heart disease onset. 

In addition, well-being contributes to the optimal functioning of the individu-
al’s physiology and protects it from disease, offering a better quality of life and 
longevity (Singer & Ryff, 2001). Emotional vitality (which refers to a person’s 
sense of excitement and energy (Davis, 2009)) has positive outcomes too. Kub-
zansky & Thurston (2007) tested whether emotional vitality is associated with a 
reduced chance of developing coronary heart disease. Six thousand twenty-five 
people participated in the study over a period of 15 years, and 1141 cases of co-
ronary heart disease were officially recorded. From these incidents, it appeared 
that participants who scored high on emotional vitality were less likely to have a 
coronary heart attack. The model also included health behaviours to clarify 
whether the results were due to health behaviours or emotional vitality. The re-
sults eventually showed that the correlation between emotional vitality and co-
ronary heart disease was attenuated even when health behaviours were added to 
the statistical model. Finally, another positive component tested in studies is for-
giveness, which is in an interpersonal conflict, it helps the individual evaluate the 
event as less threatening (Worthington et al., 2007). A study aimed to evaluate 
the contribution of forgiveness to people who had experienced betrayal from a 
loved one. The results showed that restoring blood pressure to normal levels was 
faster in people who wanted to forgive the betrayal. Blood pressure measure-
ments were checked by various means (e.g. skin conductance, fEMG) and par-
ticipants willing to forgive had lower blood pressure and pulse rate readings. 

According to the World Health Organization (WHO, 2006), mental health is 
not just the absence of disease and psychopathology but concerns the individu-
al’s ability to be functional, to have healthy interpersonal relationships, to par-
ticipate in activities and to experience satisfaction from the above. Based on this 
definition, PPIs enhance the positive emotions and positive components in indi-
viduals’s life, helping the general population prevent health problems and the 
patients to deal with them. PPIs educate the patients to recognize their talents, 
improve their social relationships, highlight their character strengths and com-
mit to their values (Meyers et al., 2013), helping them enhance their well-being 
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(Lomas et al., 2014). According to one systematic review in patients with breast 
cancer, PPIs enhance hope, well-being, optimism and quality of life (Casellas- 
Grau et al., 2014). One meta-analysis in patients with health problems showed 
that PPIs are associated with reduced medical anxiety (Brown et al., 2019). A 
study delivered in female patients with multiple sclerosis showed that the par-
ticipants who completed the PPIs had a reduced score in death anxiety than 
those in the control group (Pahlavan & Ahi, 2020). Furthermore, another study 
that delivered positive psychology skills in patients after cancer treatment had 
the same results (Greer et al., 2019). Finally, patients with chronic pain who par-
ticipated in a PPI had significant improvements in positive and negative affect 
and depression and maintained the positive outcomes at the 3-month follow-up 
(Braunwalder et al., 2021). Regarding the PPIs application in patients suffering 
from heart diseases, the literature is limited. Nikrahan and his partners (Nikrahan 
et al., 2016) conducted a study that addressed 55 individuals with a kind of heart 
disease. The sample was divided into intervention (n = 44) and control group 
(n = 14). The intervention group took part in three interventions, where the 
first one focused on positive emotions, character strengths and the meaning of 
life (Seligman, 2002), the second on spirituality, gratitude, optimism and coping 
strategies (Lyubomirsky, 2008) and the last one on optimism, awareness, goal 
setting and organizational skills (Fordyce, 1983). After the intervention comple-
tion, which lasted six weeks, the participants completed the post and 2-months 
follow-up measurements. The results showed that those who participated in the 
intervention group experienced greater life satisfaction, hope and happiness, and 
the levels of depression were decreased (Nikrahan et al., 2016). 

In continuation, PPIs have been applied in patients with heart problems or 
patients after an acute cardiac event. A study in 128 patients with acute coronary 
syndrome showed that participants improved the positive effect after completing 
the PPI, which led them to greater commitment to physical activity (Duque et 
al., 2019). Also, Huffman and his parters (Huffman et al., 2016) implemented an 
8-week PPI pilot program in patients with the acute coronary syndrome. Upon 
completion of the intervention, participants experienced an increase in positive 
affect, while anxiety and depressive symptoms decreased. Similarly, research in 
cardiac patients showed that those who participated in a PPI had higher scores 
on positive emotions and lower cardiac symptoms than the control group 
(Sultan et al., 2018). 

A PPI called PEACE-III was applied in patients after an acute cardiac event. 
Those who participated in the intervention appeared to improve well-being and 
strengthen their commitment to physical activities, which helped to restore bet-
ter cardiac function (Celano et al., 2018). 

The PPIs interventions are applied in order to enhance the positive emotions. 
Except the above, Huffman (Huffman et al., 2017, 2011) designed PEACE (Posi-
tive Emotions after Acute Cardiac Events), an intervention that addresses pa-
tients who had an acute cardiac event. PEACE aims to enhance the positivity in 
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the specific group. Nevertheless, there are no research data that have proven its 
effectiveness. The present study is the first research attempt whose aim is to 
evaluate the effectiveness of the intervention in patients who have dealt with 
open heart surgery. The target group was selected, because according to previous 
surveys there were no PPIs interventions for the specific group. The majority of 
surveys were conducted on patients with cardiovascular problems (e.g. conorary 
heart disease), but we have no data for patients who have faced open-heart sur-
gery. Since the specific group experience, high levels of anxiety and negative 
emotions, the purpose of the study is to test the program’s efficacity. 

The present study aims to examine the effectiveness of PEACE, an eight-week 
intervention program on patients who suffer from cardiovascular problems and 
precisely its effectiveness in increasing positive emotions. 

Particularly, the current study aims to answer the following research ques-
tions: 

1) Is PEACE effective in increasing life satisfaction in patients who have faced 
open-heart surgery? 

2) Is PEACE effective in increasing positive emotions in patients who have 
faced open-heart surgery? 

3) Is PEACE effective in decreasing negative emotions in patients who have 
faced open-heart surgery? 

4) Is PEACE effective in decreasing depression, anxiety and stress in patients 
who have faced open-heart surgery? 

2. Methods 
2.1. Participants 

In the present study, the sample comprised N = 15 participants, of which n = 9 
participated in the intervention group and n = 6 in the control group. Their age 
ranged from 45 to 75 years old. From the intervention group, 77.8% were men 
and 22.2% women, while 66.7% of men and 33.3% women were in the control 
group. They were all citizens of Athens. All participants came from two major 
hospitals in Athens, a military and a cardiothoracic hospital, and they had expe-
rienced open-heart surgery. 

2.2. Materials 

The participants from both groups filled out three self-report questionnaires two 
times: before and after the intervention. Initially, they answered short questions 
concerning some demographic information (gender and age). 

Positive And Negative Affect Schedule 
Initially, the participants filled out the Greek version of The Positive And 

Negative Affect Schedule (PANAS) (Daskalou & Sigkollitou, 2012; Watson et al., 
1988), which measures positive and negative emotions. PANAS consists of 20 
questions, and the participants pointed the answer, which expressed them more 
in a 5-point Likert scale, ranging from 1 = very slightly or not at all to 5 = ex-
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tremely. The scale consists of two factors, the positive and negative emotions 
scale, with 10 questions each. For each dimension, the total score ranges from 10 
to 50. A higher score indicates higher positive and negative emotions, respec-
tively. The reliability of this research for the positive scale is a = 0.834 and a = 
0.872 (pre and post measures), while for the negative scale is a = 0.885 and a = 
0.924 (pre and post measures). 

Depression, Anxiety, Stress Scale 
In order to test anxiety and stress, DASS-21 (Lovibond & Lovibond, 1995) was 

doled out in the Greek version (Lyrakos et al., 2011). It consists of 21 questions, 
including three subscales (anxiety, stress, depression) with seven items. The 
score is given on a 4-point scale Likert ranges from 0 “did not apply to me at all” 
to 3 “applied to me very much or most of the time”. For each subscale, the total 
score ranges from 0 to 21. Reliability in the current research is for depression a = 
0.874 and a = 0.934 (pre and post measures), for anxiety a = 0.866 and a = 0.912 
(pre and post measures) and stress a = 0.862 and a = 0.913 (pre and post meas-
ures). 

Satisfaction with Life Scale 
The Greek version of the Satisfaction with Life Scale (Stalikas & Lakioti, 2012; 

Diener et al., 1985) was given to measure life satisfaction. It consisted of 5 ques-
tions, and the participants gave their answers on a 7-point scale Likert ranging 
from 1 = strongly disagree to 7 = strongly agree. The total scores range from 5 to 
35, and a higher score shows higher satisfaction with life. The scale showed good 
internal consistency in the current study (a = 0.700 and a = 0.818 pre and post 
measures, respectively). 

2.3. Procedure 

The researcher studied the PEACE trainer program thoroughly from Jeffery C. 
H, who gave the license to use the program in the Greek population. The PEACE 
program has been constructed and focused specifically on patients with cardi-
ovascular problems. As the protocol material was in the English language, the 
researcher used the forward-backwards translation. Two independent translators 
whose English were their native language participated in this procedure. Firstly, 
the one translator translated the protocol from the original language (English) to 
the intended language (Greek) and then the intended language was translated 
back. No inaccuracies were identified comparing the two forms. 

The participants were divided into an intervention and control group in a 
random way. The first contact of the researcher with the participants took place 
at the cardiology clinic, where they were given the briefing form, the consent 
form, and the debriefing form when the intervention was completed. The first 
meeting with the intervention group took place at the cardiology clinic, while the 
other 7 took place remotely by telephone and lasted 15 to 30 minutes. In the first 
meeting, the participants were informed about the purpose of the intervention 
and the procedure, and they were assigned the exercise for the next time. In the 
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following telephone interviews, the researcher discussed with the participants 
the exercise they had and at the end, gave the next exercise. 

The intervention is the adaptation of the PEACE program (Positive Emotions 
after Acute Cardiac Events) by Professor Jeff C. Huffman. The purpose of the 
program is through experiential exercises to increase resilience, positivity and 
empowerment. The exercises focused on gratitude, optimism and kindness in 
relation to heart disease. The first exercise focuses on gratitude, and participants 
were asked to talk about three positive events in their lives. The second meeting 
focused on the character strengths, and the participants were asked to identify 
their own, choosing one, applying it during the week and recording their feel-
ings. At the third meeting, participants were asked to write a letter of gratitude 
to someone who did something meaningful for them. At their fourth meeting, 
they were asked to complete some individual and group enjoyable and mea-
ningful activities. At their fifth meeting, they were asked to remember and talk 
about an important past event they participated in and are proud of it. At their 
sixth meeting, they were asked to do three good actions in a short time (one day 
or two) and to record their feelings. In the seventh and eighth meetings, the par-
ticipants were asked to choose which exercise they liked best from the interven-
tion program and apply it to enhance positive emotions. Also, in all the meet-
ings, the participants answered some short questions before and after the exer-
cise. The choice of exercises was based on the mindset that they are easy, espe-
cially for the burdened patients. 

3. Results 

Statistical analyses of the raw data collected were conducted in order to testify 
the research questions. Firstly, we tested the assumptions for the normality of 
variance using the Kolmogorov-Smirnov test and the Shapiro-Wilk test. Then, 
we examined any statistically significant differences between the intervention 
and the control group on any demographic variables (gender, age) or measures 
at the pretest. No statistically significant differences were found (p > 0.05). Since 
there were not any statistically significant differences, this led the researchers to 
testify any possible differences between the two groups and to control the final 
results. In continuation, we examined any changes between pre and post meas-
ures in all variables for each group separately. For the intervention group, statis-
tically significant outcomes emerged. The intervention group had a statistically 
significant decrease in negative emotions t (8) = 2.922, p = 0.019, anxiety t (8) = 
3.844, p = 0.005 and depression t (8) = 3.830, p = 0.005, as well as an increase in 
life satisfaction t (8) = −4.045, p = 0.004. Nevertheless, no statistically significant 
outcomes were found neither for positive emotions t (8) = 0.659, p > 0.05 (p = 
0.529) nor for stress t (8) = 1.880, p > 0.05 (p = 0.097) (Table 1). As we expected, 
the control group showed statistically no significant outcomes for any variable 
between pre and post measures (p > 0.05). 

Additionally, we wanted to examine whether there were statistically signifi-
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cant outcomes between the two groups in all variables at posttest measures. We 
employed an Independent Sample T-test. The results demonstrated statistically 
significant changes between the two groups, where the intervention group 
showed greater results than the control group. Specifically, the intervention 
group showed greater scores in life satisfaction rather than the control group t 
(13) = 3.108, p = 0.008. Also, the intervention group demonstrated lower scores 
in anxiety t (13) = −5.060, p = 0.000, stress t (9.830) = −2.315, p = 0.044, depres-
sion t (13) = −6.622, p = 0.000 and negative emotions t (5.235) = −2.587, p = 
0.047 rather than the control group. Statistically, no significant results were 
found for positive emotions between the two groups t (13) = 1.313, p > 0.05. The 
results are cited in Table 2. 

4. Discussion 

The study’s primary goal was to examine the effectiveness of the PEACE pro-
gram in patients after open-heart surgery. The study aimed to examine whether 
the intervention group would benefit and experience a reduction in anxiety, 
stress, depression, and negative emotions and increased positive emotions and 
life satisfaction. In order to test the effectiveness of the program, we first ex-
amined the differences in the scores of each variable between the pre and post 
measures in each group. Then we tested the differences between the two groups 
and specifically whether the participants from the intervention group were  

 
Table 1. Pretest and Posttest mean scores in the intervention group (N = 9). 

 
Pre measures 

M (SD) 
Post measures 

M (SD) 
t p 

Anxiety 11.11 (6.75) 3.78 (3.53) 3.844 0.005 

Depression 10.22 (6.30) 2.89 (2.42) 3.830 0.005 

Negative emotions 21.33 (8.94) 12.56 (1.51) 2.922 0.019 

Satisfaction 21.78 (7.05) 29.00 (3.54) −4.045 0.004 

Positive emotions 29.89 (6.60) 28.89 (7.99) 0.659 0.529 

Stress 10.89 (5.53) 6.44 (6.19) 1.880 0.097 

 
Table 2. Posttest mean scores by group. 

 
Intervention group 

Μ (SD) 
Control group 

M (SD) 
t p 

Αnxiety 3.78 (3.53) 12.00 (2.19) −5.060 0.000 

Stress 6.44 (6.19) 11.50 (1.76) −2.315 0.044 

Depression 2.89 (2.42) 11.67 (2.66) −6.622 0.000 

Negative emotions 12.56 (1.51) 21.17 (8.06) −2.587 0.047 

Satisfaction 29.00 (3.54) 23.17 (3.60) 3.108 0.008 

Positive emotions 28.89 (7.99) 33.83 (5.53) 1.313 0.212 
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benefitted more than those from the control group with no intervention. 
The results demonstrated that the intervention group participants benefited 

from the PEACE program. There was a significant reduction in anxiety, depres-
sion, and negative emotions in the post measures, while life satisfaction in-
creased. These findings are consistent with results from previous PPIs programs, 
where exercises focused on positive components such as optimism and gratitude 
were applied. These results are in agreement with previous studies in patients 
with heart problems since the participation in a PPI has benefited them, as they 
have seen an increase in life satisfaction (Nikrahan et al., 2016) and a decrease in 
depressive symptoms (Huffman et al., 2016; Nikrahan et al., 2016). Participation 
in a PPI also helps reduce depression and chronic pain (Braunwalder et al., 
2021). Furthermore, the effectiveness of the intervention in the symptoms of an-
xiety agrees with previous studies in patients with heart problems (Huffman et 
al., 2016) and patients with various health problems (Brown et al., 2019; Greer et 
al., 2019; Pahlavan & Ahi, 2020). Patients with health problems often experience 
anxiety and depression (Castillo-Mayén et al., 2021; Chamberlain et al., 2011; 
Davies et al., 2004; Lemay et al., 2019; Ostir et al., 2001). Therefore, practising 
new skills, which cultivate gratitude, gaining a more optimistic perspective and 
recognizing their character strengths help them manage stress and depressive 
symptoms better. 

In continuation, the participants in the intervention group noted a reduction 
in negative emotions, which was superior to the control group. Although there 
are no data in the previous literature on patients with heart problems, it has been 
shown that the patients with chronic pain who participated in a PPI had a lower 
score on negative emotions. The effect was maintained three months later 
(Braunwalder et al., 2021). 

However, it should be noted that no statistically significant differences in 
stress and positive emotions were observed between the pre and post measures. 
According to previous PPIs, positive affect was expected to increase (Duque et 
al., 2019; Huffman et al., 2016; Sultan et al., 2018), but no similar findings were 
observed. While there was a decrease in negative emotions, there was no corres-
ponding increase in positive ones. The reduction of negative emotions does not 
automatically lead to an increase of positive ones (Diener & Emmons, 1984). 
Also, it needs to mention that in the pre measures, the mean of positive emo-
tions was above average, so this probably explains why there was no statistically 
significant difference. Finally, it is essential to note that attending an interven-
tion program does not automatically mean reinforcing positive emotions, as in 
order to experience positive emotions, the individual needs to experience a series 
of positive experiences of longer duration and stability. Also, the positive emo-
tions (e.g. excited, interested) compared to negative ones (e.g. shame, fear, an-
ger) are not easily discernible and often recognizable (Fredrickson, 2003), and 
this may influence participants’ responses. 

Although 4 points reduced the stress average in the post measures, this dif-

https://doi.org/10.4236/psych.2022.131002


K. Kanellakis et al. 
 

 

DOI: 10.4236/psych.2022.131002 36 Psychology 
 

ference was not statistically significant. One possible explanation is that the par-
ticipants through the PEACE exercises changed the interpretation, the appraisal 
and the attribution of the negative situations, while the stress referring to a phy-
siological reaction (Chrousos & Gold, 1992) was not changed. 

5. Implications 

Overall, it seems that the PEACE intervention program is effective and benefits 
a patient after experiencing open-heart surgery. Commitment to exercises that 
cultivate kindness, gratitude, optimism about the experience of heart problems, 
and the recognition of the character strengths helps manage stress better, reduce 
depressive symptoms and negative emotions, and increase life satisfaction de-
spite the adverse event. People experiencing open heart surgery are called to 
manage various changes, so it is necessary to adapt their lifestyle, and PEACE 
can motivate them to ameliorate their quality of life. 

6. Limitations and Future Research Directions 

One limitation is that the intervention’s effectiveness was based only on post 
measures after the completion. There were no follow-up measures to evaluate 
the long-term benefits. Also, a limitation concerns the demographic characteris-
tics of the sample, which may influence the final results. Initially, men were 
overrepresented in both groups, the participants’ age ranged from 45 to 75, and 
they were all citizens of Athens. In the end, the sample was collected exclusively 
from two hospitals in Athens. 

Future directions should focus on the long-term of the PEACE program in 
order to have a more overall appraisal of its effectiveness. Since PEACE seems 
to be effective for patients after open-heart surgery, it enhances life satisfaction 
and reduces anxiety, depression, and negative affect. It is vital to address a 
bigger number of patients with cardiac problems and be part of it caring in 
hospitals. Finally, since it was the first attempt in the Greek population, a 
training course in PEACE is essential for health (e.g. medical and nursing 
staff) and mental health (e.g. health psychologists) professionals to help more 
and more people after open heart surgery. Whether health and mental health 
professionals take part in the training program, they may build a strong rela-
tionship with the patients after the open-heart surgery and the latter will expe-
rience the program’s benefits. Then, they may live a more productive life, ex-
periencing life satisfaction and managing negative emotions, stress, anxiety 
and depression and finally, they may manage to build a new ordinary life after 
the adverse event. The PEACE does not only focus on the adverse event, but 
through the exercises, the patients cultivate kindness and gratitude and they 
recognize their character strengths. So, the PEACR program will not only help 
the patients to manage the negative emotions, but also experience life satisfac-
tion, which will lead them to organize their daily routine in a more positive 
way. 
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