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Abstract

The present study examines the effectiveness of the PEACE program in pa-
tients with Left Ventricular Assist Device (LVAD). According to the litera-
ture, LVAD patients experience anxiety and depression. The research involved
14 participants aged 22 to 66 years and was collected from a hospital in Atti-
ca. Eight by telephone meetings were held during which they engaged in pos-
itive psychology exercises on gratitude, kindness, and character strengths.
The results of the intervention showed that participants experienced a reduc-
tion in stress, depression and negative emotions and an increase in life satis-
faction and positive emotions. There were no statistically significant changes
in stress. Follow-up measures are important to dole out to test the long-term
benefits of the intervention.
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1. Introduction

The current study aims to test the effectiveness of PEACE, a Positive Psychology
Intervention on patients with Left Ventricular Assist Device (LVAD). Positive
Psychology is a field of big interest as its effectiveness and practical implementa-
tion offers benefits to the receivers. Positive Psychology is carried out through
exercises, techniques and interventions in a variety of domains, like Health. Pos-
itive Psychology Interventions (PPIs) are training programs that aim to improve
the individual’s quality of life and well-being through the cultivation of positive
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components, such as gratitude and kindness (Meyers et al., 2013). PPIs not only
enhance positive emotions, but also help reduce negative emotions such as an-
xiety, stress, and depression (Seligman et al., 2006). A recent meta-analysis of
347 studies found that PPIs help reduce stress, anxiety and depression while in-
creasing wellbeing, quality of life and character strengths. The meta-analysis also
showed that the benefits of PPIs are long-term and are maintained in the 3-month
follow-up measure (Carr et al., 2021). Data from a systematic study and meta-
analysis agree that PPIs reduce anxiety, stress and depression and increase well-
being in patients with psychiatric disorders or physical problems (Chakhssi et al.,
2018).

The benefits of PPIs on individuals’ mental health explain why these interven-
tions are applied in a wide range of fields and are addressed to individuals with
different characteristics. Health is an area where PPIs are applied. In contrast to
interventions performed in a clinical sample, in the case of health, the benefits of
PPIs can be studied not only in mental health but also in physical health. Posi-
tive emotions are negatively related to morbidity, hypertension risk and mortal-
ity and it seems that people who experience positive emotions have longevity
(Pressman & Cohen, 2005). The interest of PPIs focused on the Health field and
on patients with health problems, as these patients have negative effects on their
mental health and experience anxiety and depression (Pitman et al., 2018).

An important study examined the effects of positive and negative emotions on
heart function based on Fredrickson (2004) Broaden and Build theory of positive
emotions. Participants were exposed to films such as thrillers that evoke fear,
funny films such as comedies that evoke joy and laugh and neutral films. Initial-
ly, all participants were exposed to negative content films and then one group
watched a negative content film again, one group watched a neutral content film
and the last group watched a pleasure film. The participants who watched the
enjoyable film had a faster myocardial function recovery compared to the pre-
vious two groups (Fredrickson & Levenson, 1998). Therefore, it seems that expe-
riencing positive emotions has significant benefits on heart function and may be
beneficial in patients with heart problems. In contrast, patients with cardiovas-
cular problems experience anxiety and depression, which exacerbates the condi-
tion’s severity (Castillo-Mayén et al., 2021).

Heart problems occur mainly in middle-aged or elderly people, however they
can also affect a younger population (Gaskin & Daniels, 2021). After a heart prob-
lem, the individual’s life changes and they are called to make changes in their daily
habits in order to protect their health. Especially in patients with heart failure,
the application of LVAD is necessary. LVAD implementation has increased the
last 15 years (Caro et al., 2016). LVAD is a mechanical pump implemented in the
chest and helps the bottom left chamber to flow blood to the aorta and the full
body (Prinzing et al., 2016). The specific population after the operation expe-
riences and faces several mental health problems. In one study (N = 14) the most
common disorders experienced by LVAD patients were adjustment disorders.

They also had depression, psychotic and dissociative disorders and some devel-
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oped delirium (Baba et al., 2006). Another studies also claimed that LVAD pa-
tients experience anxiety and depression (Brouwers et al., 2015; Modica et al.,
2015; Shapiro et al., 1996), although their quality of life improved after the im-
plementation (Grady et al., 2001; Modica et al., 2015). However, opposite find-
ings have been observed in LVAD patients, as they did not experience anxiety,
depression or any cognitive impairment (Grady et al., 2001; Mapelli et al., 2014).
It is also interesting to note that although LVAD patients experience anxiety, a
comparative study found that their relatives experience higher levels of anxiety
and distress compared to themselves (Brouwers et al., 2015).

Surveys and PPIs have been performed in patients with heart problems, but
no research has been performed specifically in LVAD patients. Positive emotions
are associated with a reduced risk of myocardial infarction (Ostir et al., 2001)
and are protective against mortality in patients with cardiovascular problems
(Scherer & Herrmann-Lingen, 2009). PPIs have been performed in patients with
various health problems and have shown positive results. In cancer patients, af-
ter PPIs’ completion, patients reported an increase in positive emotions and a
decrease in negative emotions (Bafios et al., 2012), increased self-esteem, happi-
ness, wellbeing, resilience and emotional intelligence (Cerezo et al., 2014). Simi-
lar results in increasing positive emotions and reducing negative ones have been
shown in patients with type 2 diabetes (Cohn et al., 2014). PPIs have significant
benefits in improving physical health, they increase positive emotions, life satis-
faction (Miiller et al., 2016), happiness and reduce anger in patients with chronic
pain (Baxter et al., 2012).

Similar results have been observed in patients with cardiovascular problems
who participated in PPIs. In one study, participants with cardiovascular disease
were divided into three PPI groups and exercised in positive emotions, meaning
in life, character strengths (Seligman program), optimism, gratitude, spirituality,
coping strategies (Lyubomirsky), goal setting and positive personality traits (Fo-
dryce). Although there were individual differences among the three groups, all
participants noted an increase in happiness, hope, life satisfaction and a decrease
in depression (Nikrahan et al., 2016). The increase in positive emotions is also
confirmed by another PPI in patients with heart problems (Sultan et al., 2018).
Another study in patients with acute coronary syndrome showed that after com-
pleting PPI they experienced an increase in positive emotions, they showed greater
commitment to exercise (Duque et al., 2019) and reported a reduction in stress
and depression (Huffman et al., 2016). A meta-analysis confirms the above that
PPIs enhance optimism, improve quality of life and reduce depression, with long-
term maintenance (Sin & Lyubomirsky, 2009).

PEACE (Positive Emotions After Acute Cardiac Events) is a PPI aimed at pa-
tients with heart problems (Huffman et al., 2011, 2017). The specific interven-
tion has not been applied in the literature before but a similar protocol-PEACE-III
has significant benefits, as it has improved wellbeing and increased commitment
to exercise (Huffman et al., 2016). This intervention was applied to patients after

an acute cardiac event and the benefits of the intervention helped in faster and
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better cardiac function restoration (Huffman et al., 2016). A pilot study was
conducted, where PEACE was applied and adapted in Greek to patients after a
cardiovascular operation (Kanellakis et al., 2022). The study involved 15 patients
aged 45 to 75 years. From the sample, 9 participated in the intervention group
and 6 in the control group. Participants completed questionnaires before and af-
ter the intervention. In the pre measures, there were no differences between the
two groups. In the post measures, the control group (where no intervention was
carried out) did not have any statistically significant change in the research va-
riables. Participants in the intervention group had lower rates of anxiety, depres-
sion, negative emotions, and an increase in life satisfaction compared to the pre
measures. Positive emotions and stress did not change statistically significantly
compared to the pre measures. The participants in the intervention group also
had greater benefits for all research variables compared to the participants in the
control group, except for positive emotions, where the difference was not statis-
tically significant (Kanellakis et al., 2022).

The PPIs are carried out in order to help people manage their negative emo-
tions and enhance their well-being. According to previous bibliography, the PPIs
help people reduce their negative emotions (Bafos et al., 2012; Cohn et al., 2014;
Seligman et al., 2006), as well as anxiety, stress, and depression (Carr et al., 2021;
Chakhssi et al., 2018; Seligman et al., 2006). The PPIs also enhance people’s posi-
tive emotions (Bafos et al., 2012; Baxter et al., 2012; Cerezo et al., 2014; Cohn et
al., 2014; Seligman et al., 2006) and help them experience more life satisfaction
(Miiller et al., 2016). PEACE program as a PPI seems to have the same results,
but its effectiveness has not been widely tested.

The PEACE program has only been carried out in patients after a cardiovas-
cular operation and demonstrated significant benefits. However, it is the only
population to which it has been applied and the results cannot be generalized to
other patients with heart problems. In addition, although psychological function
has been studied in patients with LVAD, it should be noted that no PPIs have
been administered in this group before.

The purpose of this survey is to study the effectiveness of the PEACE program
in increasing positive emotions and reducing negative ones in LVAD patients.
The research seeks to answer the following research questions:

1) Is PEACE program effective in increasing positive affect and life satisfac-
tion in LVAD patients?

2) Is PEACE program effective in decreasing negative emotions, depression,

anxiety and stress in LVAD patients?

2. Methodology
2.1. Design
The present study follows a quasi-experiment method, since its purpose was to

test the effectiveness and the impact of PEACE program on LVAD patients. The
participants completed the questionnaires, then they took part in PEACE pro-
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gram and after its completion, they filled out the same questionnaires again.

2.2. Participants

The study involved 14 participants-patients with LVAD, of whom 10 (71.4%)
were men and 4 (28.6%) were women. Their age ranged from 22 to 66 years
(Mean = 51.29, SD = 12.10). Half of the participants (50%) had university educa-
tion, 6 had completed secondary education (42.9%) and one was a primary edu-
cation graduate (7.1%). 11 (78.6%) of the participants were of Greek nationality
and the three (21.4%) were Cypriot. The participants were approached through a
hospital in Attica. Participants should have been adults and had a LVAD in or-
der to meet the selection criteria.

2.3. Materials

Participants completed three questionnaires before and after the intervention
and a demographic form including questions about their gender, age, education-
al background, nationality.

Depression, Anxiety, Stress Scale (DASS-21; Lovibond & Lovibond, 1995;
Lyrakos et al., 2011).

The scale measures depression, anxiety and stress and the responses are given
on a 4-point scale Likert (0: did not apply to me at all, 3: applied to me very
much or most of the time). The scale consists of 21 items and it is adapted in
Greek version. The scoring is extracted in three subscales about anxiety, depres-
sion and stress. The possible scores range from 0 to 21 and as much higher is the
score, as much anxiety, depression and stress are. In the current survey, the re-
liability was high (pre measures: stress a = .737, anxiety a = .829, depression a
=.862 and post measures: stress a = .707, anxiety a = .769, depression a = .846).

Positive and Negative Affect Schedule (PANAS; Watson et al., 1988; Das-
kalou & Sigkollitou, 2012)

The Greek version of PANAS was doled out to participants and measures the
positive and negative affect. The scale consists of 20 items, half of them belong to
the negative subscale and half of them to the positive subscale. The responses are
given to 5-Likert scale ranges from 1: very slightly or not at all to 5: extremely.
The possible score for each subscale ranges from 10 to 50 and as much higher
the score is, then the participant experiences more positive and negative emo-
tions respectively. In the current survey, the reliability was high (pre measures:
negative emotions a = .865, positive emotions a = .872 and post measures: nega-
tive emotions a = .803, positive emotions a = .768).

Satisfaction with Life Scale (Diener et al., 1985; Stalikas & Lakioti, 2012)

The Greek version was doled out to the participants. The scale consists of 5
items and the responses are given on a 7-point scale Likert ranging from 1 =
strongly disagree to 7 = strongly agree. The scale extracts a total score and as
much higher is, then the participant experiences more life satisfaction. In the

current survey, the reliability was high (pre measures a = .843 and post measures
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a =.869).

2.4. Procedure

PEACE program was designed by Jeffery C. Huffman, who gave the license the
program used in Greek patients, who deal with cardiovascular problems. The
researcher followed a training program by Huffman in order to imply the program
on LVAD patients. Since the protocol was in English, the forward-backwards
translation was carried out by two English native independent translators. Then,
PEACE program was examined in a pilot study and it was delivered to patients
after a cardiovascular operation. In the pilot study, the participants were divided
into two groups and completed at pre and post measures, the same scales they
are used in the current study. The results in the pilot study showed that PEACE
program was beneficial, since anxiety, depression and life satisfaction were de-
creased and life satisfaction was increased. So, the same program based on the
same protocol was delivered to the current study. Like in the pilot study, the re-
searcher approached the participants in a hospital in Athens. Initially, the par-
ticipants studied the briefing form and completed the consent form in order to
take part in the intervention. Then, the first session was started, the researcher
gave details to the participants about Positive Psychology and he explained to
them the aim and the procedure of the intervention. The first session was com-
pleted by assigning the first exercise. The next seven sessions were carried out
through telephone. The duration of each session ranged from 15 to 30 minutes.
In every session, the participants answered to short questions and the researcher
talked with the participants about the exercises and a new exercise was assigned,
except for the last two sessions, where the participants chose on their own their
favorite exercise. Each exercise was related to hearth disease and LVAD and was
based on positive psychology and concerned a positive component. All exercises
were easy in order to facilitate the participants to commit to them and not ex-
haust them. During the exercises, the participants were asked to note their feel-
ings. The first exercise focused on gratitude and the participants reported three
events for which they feel gratitude. The second exercise focused on character
strengths. The 14 participants found their own and applied them till the next
session. The third session focused again on gratitude and the participants wrote
a letter to somebody who benefitted them. The forth exercise concerned activi-
ties and the participants took part in individual and group activities, which were
both pleasant and meaningful. The fifth exercise was about positive memories
and the participants were asked to recall past meaningful moments and events.
The sixth exercise was based on kindness, the participants were asked to commit
to three good actions during a day. In the last exercise, the participants chose their
favorite exercise in order to experience more positive emotions. The exercises
were carefully selected in order to avoid burden the participants. In the last ses-
sion, the participants were called to complete the questionnaires again. Finally,
the researcher tested the program’s effectiveness using SPSS package by compar-

ing the pre and post measures.
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3. Results

Initially, the normality of variance was checked with the Shapiro-Wilk criterion,
since the sample was <50 individuals. The test showed that the normality of va-
riance is observed for all the research variables both in the pre and post meas-
ures, which allows the use of the parametric tests. The means and the standard
deviation of the variables were checked (Table 1). Reliability was high for all
survey variables. In the pre measures, Cronbach’s alpha reliability was for stress
a =.737, anxiety a = .829, depression a = .862, negative emotions a = .865, posi-
tive emotions a = .872 and life satisfaction a = .843. In the post measures, Cron-
bach’s alpha reliability was for stress a = .707, anxiety a = .769, depression a
= .846, negative emotions a = .803, positive emotions a = .768 and life satisfac-
tion a = .896.

A two-tailed Paired Sample T Test was then performed to investigate whether
there were any changes in the research variables’ mean after the completion of
the program. Statistically significant changes were observed in all research va-
riables, except for anxiety. Although in the post measures (Mean = 6.36, SD =
4.81) the anxiety decreased compared to the pre measures (Mean = 8.07, SD =
5.74), the difference was not statistically significant, ¢ (13) = 1.48, p > .05, Co-
hen’s d = 4.34. There was a statistically significant reduction in stress ¢ (13) =
2.98, p < .01, Cohen’s d = 3.41 and there was a reduction in stress in the post
measures (Mean = 8.93, SD = 5.18) compared to thepre measures (Mean = 6.21,
SD = 4.28). There was a statistically significant reduction in depression between
the pre (Mean = 8.50, SD = 5.71) and post measures (Mean = 4.14, SD = 3.76), ¢
(13) = 4.78, p < .001, Cohen’s d = 3.41. There was a statistically significant de-
crease in negative emotions between the pre (Mean = 22.29, SD = 8.12) and post
measures (Mean = 18.43, SD = 6.79), t (13) = 2.28, p < .05, Cohen’s d = 6.33.

Table 1. Descriptive statistics among the research variables (N = 14).

Variables Mean SD Cronbach’s alpha
Stress_pre 8.93 5.18 737
Anxiety_pre 8.07 5.74 .829
Depression_pre 8.50 5.71 .862
Negative emotions_pre 22.29 8.12 .865
Positive emotions_pre 32.50 8.00 872
Life satisfaction_pre 22.43 7.14 .843
Stress_post 6.21 4.28 .707
Anxiety_post 6.36 4.81 .769
Depression_post 4.14 3.76 .846
Negative emotions_post 18.43 6.79 .803
Positive emotions_post 36.57 5.65 .768
Life satisfaction_post 27.71 5.38 .896
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There was a statistically significant increase in positive emotions between the pre
(Mean = 32.50, SD = 8.01) and post measures (Mean = 36.57, SD = 5.65), £ (13)
= —3.22, p < .001, Cohen’s d = 4.73. Finally, there was a statistically significant
increase in life satisfaction between the pre (Mean = 22.43, SD = 7.14) and post
measures (Mean = 27.71, SD = 5.38), £ (13) = —3.14, p < .001, Cohen’s d = 6.31
(Table 2).

4. Discussion

The study examined the effectiveness of PEACE in patients with LVAD. Partici-
pants attended eight sessions during which they practiced exercises related to
kindness, gratitude, meaning in life and character strengths cultivation. At every
session, the participants talked about their experience with the exercise and the
new exercise was given for the next time. In the last two sessions, participants
chose the exercise they liked more. The effectiveness of the intervention was
tested in terms of reducing anxiety, stress, depression and negative emotions,
but also in terms of increasing positive emotions and life satisfaction.

The first research question examined whether PEACE was effective in in-
creasing positive emotions and life satisfaction in LVAD patients. The partici-
pants scored higher on positive emotions and the increase was statistically sig-
nificant. The increase in positive emotions is also confirmed by the previous li-
terature in patients with cancer (Bafos et al., 2012; Cerezo et al., 2014), type 2
diabetes (Cohn et al., 2014) and patients with chronic pain (Baxter et al., 2012;
Miiller et al., 2016). Also, participation in PPIs shows that positive emotions in-
crease in patients with heart problems (Nikrahan et al., 2016; Sultan et al., 2018)
and in patients with acute coronary syndrome (Duque et al., 2019). PEACE in-
creased positive emotions in LVAD patients, whereas positive emotions did not
improve in patients after cardiovascular operation (Kanellakis et al., 2022). One
possible explanation can be attributed to the type of heart problem, as well as the
fact that the participants in the present study experienced positive emotions
from the pre measures, so PEACE may have reinforced them further. Impor-
tantly, experiencing positive emotions leads to faster cardiac function restoration
and benefits people with heart problems (Castillo-Mayén et al., 2021; Fredrick-
son & Levenson, 1998).

Table 2. Pre and post measures among research variables (N = 14).

Pre test Post test
Variables t P Cohen’s d
Mean (SD) Mean (SD)

Stress 6.21 (4.28) 8.93 (5.18) 2.98 <.01 3.41

Depression 8.50 (5.71) 4.14 (3.76) 4.78 <.001 341

Negative emotions 22.29 (8.12) 18.43 (6.79) 2.28 <.05 6.33

Positive emotions 32.50 (8.01) 36.57 (5.65) -3.22 <.001 4.73

Life satisfaction 22.43 (7.14) 27.71 (5.38) -3.14 <.001 6.31

Anxiety 8.07 (5.74) 6.36 (4.81) 1.48 >.05 4.34
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In continuation, the second part of the first research question studied the
PEACE effectiveness in life satisfaction. The results of the study showed that
LVAD patients scored higher in life satisfaction compared to the pre measures.
In other words, it seems that practicing positive components, such as kindness
and gratitude, increases the satisfaction they experience from their life. Previous
studies with PPIs have shown the same results that participants report higher life
satisfaction (Miiller et al., 2016; Nikrahan et al., 2016). The pilot study of PEACE
led to the same results, where patients after the cardiovascular operation reported
greater satisfaction with their lives (Kanellakis et al., 2022).

The second research question examined the PEACE effectiveness in reducing
negative emotions, anxiety, stress and depression. LVAD patients scored lower
on the post measures in negative emotions. After the intervention, the experience
of negative emotions was statistically significantly lower compared to the pre
measures. According to previous research, negative emotions decrease after PPIs
completion in patients with cancer (Bafios et al., 2012) and type 2 diabetes (Cohn
et al., 2014). PPIs also reduce anger in patients with chronic pain (Baxter et al.,
2012). In the PEACE pilot study, participants also reported a reduction in nega-
tive emotions after the intervention.

Furthermore, statistically significant changes were observed only for stress and
depression, but not for anxiety. Previous research has shown that PPIs help re-
duce stress and depression (Carr et al., 2021; Chakhssi et al., 2018; Seligman et
al., 2006). PPIs also reduce depression in patients with heart problems (Nikrahan
et al,, 2016) and in patients with acute coronary syndrome (Huffman et al., 2016).
A meta-analysis confirms the reduction of depression and long-term mainten-
ance after the application of PPIs (Sin & Lyubomirsky, 2009). The PEACE pro-
gram helps reduce depression and anxiety in patients after a cardiovascular op-
eration, but not stress (Kanellakis et al., 2022). In the pilot study, patients on
PEACE reported less anxiety and depression, but the reduction in stress was not
statistically significant. In the present study, patients underwent LVAD imple-
mentation and as cardiac function improved, the biological stress response may
be improved in combination with PEACE. On the other hand, in the PEACE pi-
lot study there was a statistically significant reduction in anxiety, while in the
present study the difference was not statistically significant. Previous research
has confirmed that PPIs reduce anxiety (Carr et al., 2021; Chakhssi et al., 2018;
Huffman et al., 2016; Seligman et al., 2006). In the present study, participants did
not experience a reduction in anxiety. Previous literature suggests that LVAD
patients experience anxiety (Brouwers et al., 2015; Modica et al., 2015; Shapiro et
al., 1996), but it is important to note that these patients also experience dissatis-
faction from socioeconomic issues caused by their health situation (Grady et al.,
2001). The difficulties they face in other areas of their lives probably explain why

the anxiety reduction was not statistically significant.

5. Implications

LVAD patients present mental health problems such as anxiety and depression
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(Baba et al., 2006; Brouwers et al., 2015; Modica et al., 2015; Shapiro et al., 1996),
disorders such as adjustment, psychotic, dissociative disorders (Baba et al.,
2006), but also difficulties in socioeconomic areas (Grady et al., 2001). It is also a
particularly aggravating condition for patients’ relatives (Brouwers et al., 2015).
The PEACE program benefited LVAD patients as in the post measures given af-
ter the intervention, stress, depression and negative emotions decreased and posi-
tive emotions and life satisfaction increased. These results are reinforced by the
PEACE pilot study in patients who also had heart problems, as anxiety, depres-
sion and negative emotions were decreased and life satisfaction was increased. As
LVAD patients experience negative emotions and their mental health is negatively
affected, it seems that cultivating positive components such as gratitude, kind-
ness, optimism and character strengths help them better and more effectively
manage negative emotions, stress and depression and help them experience great-
er life satisfaction and positive emotions, which have significant health benefits
(Fredrickson & Levenson, 1998; Ostir et al., 2001; Pressman & Cohen, 2005;
Scherer & Herrmann-Lingen, 2009).

6. Limitations and Future Research Directions

A limitation of the research concerns the demographic characteristics, as the
majority (71.4%) were men and 28.6% were women. The patients were ap-
proached from a hospital in Attica, although it is the only hospital specialized in
LVAD implementation. Also, the follow-up measures were absent in the re-
search. Based on the post measures (after the intervention), there are data on the
PEACE effectiveness, but there are no valid data on the long-term benefits main-
tenance in LVAD patients.

In future research it is important to carry out follow-up measures in order to
study whether the results are maintained in the long-term. Finally, the PEACE
effectiveness concerns LVAD patients (current study) and patients after cardi-
ovascular operation (pilot study; Kanellakis et al., 2022). More research is needed
to study the effectiveness of PEACE in other patients with heart problems, such

as after an acute coronary syndrome.

7. Practical Application

In conclusion, PEACE program could be part of the overall treatment of the pa-
tient in physical and psychological level. Since the PEACE program seems to
benefit the patients who suffer from cardiovascular problems, the patients should
take part in this program in order to enhance their well-being. In the current
study, the PEACE program was delivered through telephone, but the session
could be part of the patient’s therapy in hospitals. For this purpose, training
health professionals to treat patients with heart problems would be helpful in
supporting these patients. All the professionals who interact with the patient,
like doctors, nurses, health psychologists could implement the PEACE program

in patients with cardiovascular problems in order to help, enhance and support
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them. Then, patients could better manage the negative effects of the health prob-
lem, but also experience positive benefits, recognize an essential meaning for their
lives, experience life satisfaction and better commit to behaviors that improve

physical and mental health.
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