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Abstract

Growing evidence shows that positive psychology interventions (PPIs) are able to
enhance positive emotions. However, less is known about the specific role of high
and low arousal positive emotions within such interventions. The goal of the cur-
rent study is to examine the effect of different types of PPIs on high and low arousal
emotions and to explore whether high and low arousal positive emotions serve as
mediators for the intervention effects on mental well-being. Post-hoc tests of three
formerly published randomized controlled trials were conducted in comparison with
waitlist control: (1) a multicomponent PPI (N=275), (2) a comprehensive gratitude
intervention (N=144), and (3) an acts of kindness intervention (N=216). Find-
ings showed that the multicomponent PPI improved low arousal emotions, while
the gratitude intervention marginally improved high arousal positive emotions. The
acts of kindness intervention was not more effective in improving positive emotions
compared to waitlist control. Similar conclusions could be drawn from the media-
tion analyses, yielding most pronounced results for low arousal positive emotions
mediating the effect of the multicomponent PPI on mental well-being. The cur-
rent study provides first evidence that the upward spiral of positive emotions might
depend on the type of PPI and its impact on high and in particular low arousal posi-
tive emotions.
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Positive emotions are subjective, positively valenced feelings such as feeling happy,
calm, satisfied or excited (Moskowitz et al., 2021). Positive affect is uniquely
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related to better psychological and physical well-being (Folkman, 1997; Folkman
& Moskowitz, 2000; Fredrickson et al., 2008; Kok et al., 2013; Tice et al., 2007;
Wichers et al., 2007; Zautra et al., 2005). Also, positive emotions are positively
associated with creativity, performing prosocial behavior, problem solving skills and
coping skills, and with having positive perceptions of self and others (Lyubomirsky
et al., 2005). In addition, people who experience more positive affect tend to live
longer (Chida & Steptoe, 2008; Liu et al., 2016; Moskowitz, 2003; Moskowitz et al.,
2008; Steptoe & Wardle, 2011).

An influential theory that explains the beneficial role of positive emotions is the
broaden-and-build theory (Fredrickson, 2001, 2013b). According to this theory, the
experience of positive emotions broadens an individual’s visual awareness, atten-
tion, thoughts and behaviors in the short-term (Fredrickson & Branigan, 2005). This
broadened repertoire facilitates the building of long-term personal resources, such
as social support, problem-solving skills, physical health and life-fulfillment (Fre-
drickson et al., 2008; Kok et al., 2013). An upward spiral is set in motion, in which
increased attention and personal resources lead to sustained positive emotions, per-
sonal growth and mental well-being in the long-term (Fredrickson & Joiner, 2002,
2018; Fredrickson, 2013b).

The emerging field of positive psychology focuses on understanding and promot-
ing mental well-being and optimal functioning, in addition to understanding and alle-
viating psychological distress and malfunctioning (Seligman & Csikszentmihalyi,
2014). Research has shown that mental well-being protects against the recurrence of
psychopathology and enhances recovery from mental disorders (Iasiello et al., 2019;
Keyes et al., 2010; Lamers et al., 2015; Schotanus-Dijkstra et al., 2017b, 2019a;
Trompetter et al., 2017; Wood & Joseph, 2010). For this purpose, a vast array of posi-
tive psychology interventions (PPIs) has been developed, aimed at raising positive
feelings, cognitions and behaviors (Sin & Lyubomirsky, 2009). PPIs, for example
targeting gratitude, meaning, kindness and savoring, have shown to be effective in
improving emotional well-being in non-clinical (Bolier et al., 2013; Hendriks et al.,
2020; Sin & Lyubomirsky, 2009; van Agteren et al., 2021b) and clinical samples
(Chakhssi et al., 2018; Geerling et al., 2020; van Agteren et al., 2021b). Meta-analy-
ses about specific PPIs such as loving-kindness meditation (Zeng et al., 2015), grati-
tude interventions (Davis et al., 2016) and acts of kindness interventions (Curry et al.,
2018) also suggest that these interventions are effective in enhancing positive emo-
tions. However, most studies have investigated the effects of PPIs on positive emo-
tions as general outcome, while positive emotions can also be further distinguished.

One possible distinction stems from the circumplex model of affect, in which an
emotional state is described along the two dimensions of pleasure versus displeas-
ure and high arousal versus low arousal (Russell, 1980; Russell et al., 1989). High
arousal positive emotions refer to affective states associated with increased action
readiness and behavioral activation (Bradley & Lang, 2007; Harmon-Jones et al.,
2013; Lowe, 2011), such as feelings of elatedness, excitement and surprise. In other
words, people are more motivated to move towards something in the environment
when they are highly aroused. For example, you are excited to see your best friend
at a party and search for this person as soon as you arrive. In contrast, low arousal
positive emotions refer to affective states associated with lower motivation and
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behavioral activation and include feelings such as satisfaction, content and calmness
(Watson et al., 1999). For example, you feel at ease and content at a party and wel-
come different people who approach you for a talk.

Earlier studies suggest that it is relevant to distinguish between high and low
arousal positive emotions when examining their influence on physiology, cognitions
and behavior. For instance, happiness and joy have been associated with sympathetic
nervous system activation (e.g., Neumann & Waldstein, 2001), while amusement
and contentment have been associated with sympathetic recovery from negative
emotions and stress (Behnke et al., 2022; Fredrickson & Levenson, 1998). One of
the few physiological studies examining more than two positive emotions, demon-
strated that the autonomic nervous system of participants in a laboratory experiment
responded differently when they watched a slide show with emotional images to
elicit anticipatory enthusiasm, attachment love, nurturant love, amusement and awe
(Shiota et al., 2011). Each emotion showed different patterns on specific physiologi-
cal changes, although most of these emotions elicited arousal to some extent.

Gable and Harmon-Jones (2010) argue that low arousal states—both negative and
positive valenced—are associated with broadened attention because there is a lower
motivation to approach a goal or desire. By contrast, high arousal states are associ-
ated with rather narrow cognitive processing due to increased motivational intensity
which leads to a focus on the desired goal or object. This idea has been supported by
experimental studies (Gable & Harmon-Jones, 2008; Harmon-Jones & Gable, 2009).
For example, when participants viewed pictures of desserts, they felt more enthusi-
asm and excitement compared to participants who viewed neutral pictures (e.g., rocks,
paper plates), especially when the participants were also told that they could choose
whatever they had seen on the pictures after the experiment (Gable & Harmon-Jones,
2008). More importantly, the increased desire for desserts narrowed participants cog-
nitive attention which was also visible by increased left frontal-central activity in the
brain (Gable & Harmon-Jones, 2008, 2010; Harmon-Jones & Gable, 2009). These
findings indicate that the solid knowledge about the benefits of positive emotions
might not automatically apply to both high and low arousal positive emotions.

Despite the relevance to distinguish high and low arousal positive emotions, only
few experimental studies examined intervention effects on these specific positive
emotions. A recent study demonstrated that more time meditating within a mindful-
ness meditation intervention was associated with an increase of low arousal pos-
itive emotions, but not with an increase of high arousal positive emotions (Jones
et al., 2018). Zeng et al. (2019) reported similar findings, showing that a meditation
intervention exclusively increased low arousal positive affect. Another study mainly
focused on high arousal positive emotions and found that a short gratitude inter-
vention improved a mix of emotional states in a community sample, namely feeling
moved, uplifted, increasingly connected to others, and indebtedness (Layous et al.,
2017). Nelson-Coffey et al. (2019) focused their study on awe and found that awe-
eliciting virtual reality and movie manipulations in undergraduate students impacted
mainly feelings of compassion, gratitude, love and connectedness, while feelings of
interest and contentment were not influenced.

These initial findings indicate that specific positive emotions might be differently
impacted depending on the type of intervention. However, previous studies did not
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specifically examine PPIs (Jones et al., 2018; Nelson-Coffey et al., 2019; Zeng et al.,
2019) or mainly focused on high arousal positive emotions (Layous et al., 2017). An
exception was a study by Gander et al. (2020), in which participants were instructed to
write about three good things or three funny things at the end of each day for one week.
Results revealed that both interventions improved contentment, hope and joy significantly
more compared to a placebo control condition (i.e., writing about an early memory). The
three funny things-exercise also significantly improved amusement more compared to
placebo control (Gander et al., 2020). However, the impact of longer practiced and differ-
ent types of PPIs on high and low arousal positive emotions remains largely unclear.

Considering that high and low arousal positive emotions might have different effects
on cognitions and behavior (Gable & Harmon-Jones, 2008; Harmon-Jones & Gable,
2009), it is relevant to better understand which PPIs lead to an increase in which kind
of positive emotions. In addition, it is important to better understand through which
specific positive emotions PPIs unfold their effect on mental well-being. For instance,
positive emotions have previously been found to mediate the effects of a kindness inter-
vention on well-being (Nelson et al., 2016), but the mediating role of high and low
arousal positive emotions in PPIs is yet unknown.

1 The Present Study

The first aim of the current study was to post-hoc explore the effects of a 9-week mul-
ticomponent PPI (Schotanus-Dijkstra et al., 2017a), a comprehensive 6-week gratitude
intervention (Bohlmeijer et al., 2020), and a 6-week acts of kindness intervention (Nel-
son-Coffey et al., 2021) on positive emotions and on high and low arousal positive emo-
tions compared to waitlist control. The second aim was to explore whether high and low
arousal positive emotions mediate the effects of these PPIs on mental well-being.

It is hypothesized that the three different PPIs lead to more high and low arousal
positive emotions compared to waitlist control, but that mainly low arousal emotions
serve as the working mechanism of the three interventions on mental well-being. Low
arousal positive emotions have been found to broaden people’s attention (Gable & Har-
mon-Jones, 2008; Harmon-Jones & Gable, 2009) and might be more likely to contrib-
ute to the upward spiral of building personal growth and long-term mental well-being
than high arousal emotions. In the following, study 1 describes the results of a rand-
omized controlled trial about the multicomponent intervention, while Study 2 and 3
describe the results of the gratitude and kindness intervention, respectively.

2 Study 1
2.1 Method
2.1.1 Participants

A self-selected convenience sample recruited via advertisements in Dutch national
newspapers and an online newsletter of a popular psychology magazine completed
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the baseline survey (N=275, 85.8% female). Participants were predominantly of
Dutch nationality (90.9%), higher educated (74.5% attended post-secondary edu-
cation) and in paid employment (68.4%). Ages ranged from 20 to 67 (M=48.9,
SD=10.9).

2.1.2 Procedure

This study was approved by the Ethics Committee of the University of Twente (no.
13212) and registered in The Netherlands Trial Register (NTR4297) (Schotanus-
Dijkstra et al., 2017a). Recruited participants who gave online written informed con-
sent received a screening questionnaire. Participants were excluded from the study
when they possessed flourishing mental health as assessed with the Mental Health
Continuum Short Form (MHC-SF; Lamers et al., 2011) or moderate or severe anxi-
ety or depressive symptoms assessed with the Hospital Anxiety and Depression
Scale, indicated by a score> 10 on either the anxiety or depression subscale (Spin-
hoven et al., 1997; Zigmond & Snaith, 1983). The remaining 275 participants who
completed the baseline survey were randomly allocated (1:1)—stratified by gender
and low, medium and high education level—to a multicomponent PPI (n=137) or a
waitlist control condition (n=138). At baseline, the two conditions did not signifi-
cantly differ by any demographic variable (y°s < 1.50, ps>0.286), F(1, 273)=0.16,
p=0.106. At posttest, 122 participants completed the assessment in the interven-
tion group (89%), and 131 in the control group (95%). There were marginally more
drop-outs in the intervention condition (10.9%) versus control (5.1%), y*(1)=3.23,
p=0.072. Based on a sensitivity power analyses with 80% power and a two-sided
alpha level of 0.05, we are able to detect a Cohen’s d effect size of at least 0.35 with
this sample size at posttest.

2.1.3 Conditions

Participants in the intervention condition received the Dutch self-help book ‘This
is your life’ (English version: Using positive psychology every day) (Bohlmeijer
& Hulsbergen, 2013) which covers psycho-education and evidence-based positive
psychology exercises about positive emotions, discovering and using strengths, opti-
mism, hope, self-compassion, resilience and post-traumatic growth, positive rela-
tions and spirituality. Participants were instructed to use a 9-week time schedule of
reading one chapter per week and practicing a minimum of two of the recommended
exercises per chapter (e.g. ‘the three good things exercise’, ‘imagine your best possi-
ble selves’, ‘active constructive responding’, ‘writing a gratitude letter’). Participants
had up to 12 weeks to complete the program and they received weekly asynchronous
email support from one of the five senior positive psychology students at the Univer-
sity of Twente.

Participants in the waitlist control condition completed the posttest and a
3-months follow-up survey before they received the self-help book by mail.
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2.1.4 Measures

The focus in the current study lies on positive emotions which was a secondary
outcome measure in the original study (Schotanus-Dijkstra et al., 2017a). Positive
emotional states were measured with eight items of the 16-item modified Differen-
tial Emotions Scale (mDES) (Schaefer et al., 2010). The other eight items measure
negative emotional states which were not included in the current study. Participants
indicated how intense each group of three discrete positive emotions (e.g. ‘inter-
ested, concentrated, alert’ or ‘joyful, amused, happy’) was experienced at the pre-
sent moment on a 7-point scale (1 =not at all, 7=very intense). Higher total mean
scores indicate higher levels of positive emotional states. A slightly different ver-
sion of this scale has been developed by Fredrickson and colleagues (Fredrickson
et al., 2003) showing good internal reliability. The scale showed modest reliability
at baseline in the current study (Cronbach’s «=0.56). The relatively low reliability
might be related to asking about the present moment while the mDES was assessed
towards the end of a long survey. In later studies, we changed the question to the
past 24 h in accordance with prior studies (e.g., Fredrickson et al., 2003) showing
good reliability rates in similar samples (see Study 2 and 3). Therefore, the mDES
data from Study 2 and 3 were used for the explanatory factor analysis to be able to
distinguish high and low arousal emotions.

Exploratory factor analysis with maximum likelihood and oblique rotation was
used on the 8 items of positive emotions. Parallel analysis and scree plots suggested
three factors, with 2 items loading on high arousal emotions (i.e., jovial, excited,
elated; and joyful, amused, happy) and 3 items loading on low arousal emotions
(i.e., interested, concentrated, alert; calm, serene, relaxed; and satisfied, content,
pleased). The third factor consisted of the 2 items surprised, astoninshed, amazed
and moved, touched, which seem ambivalent regarding the level of arousal and
therefore excluded from further subscale analyses. The item warm-hearted, loving,
friendly was removed because it loaded on two factors. The internal consistency of
the subscales in the current study were a=0.65 for high arousal and o= 0.34 for low
arousal positive emotions. The intercorrelation of the two subscale scores was small
with r=0.28 (p <0.001).

Mental well-being was measured with the 14-item MHC-SF about emotional,
social and psychological well-being (Keyes et al., 2008). On a continuous scale that
runs from O (never) to 5 (almost always), higher mean scores indicate higher lev-
els of well-being. The MHC-SF showed good psychometric properties at baseline
(Cronbach’s a=0.88) analogous to prior studies, including a validation study in the
general Dutch population (Lamers et al., 2011).

2.1.5 Statistical Analyses
Statistical analyses were conducted in SPSS version 25.0 using two-tailed tests with
a<0.05. Linear mixed models (LMMs) including fixed factors for group, time (coded

from O to 2) and time-by-group interactions were used to determine the effect of the
interventions on positive emotions and high and low arousal positive emotions. LMMs
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adequately deal with the nested structure of repeated-measures data and missing data
at random (Singer et al., 2003). The covariance matrix was specified as unstructured.
In addition, restricted expectation maximization likelihood was used to estimate miss-
ing data. Between-group effect sizes (Cohen’s d) with 95% confidence intervals were
calculated using the estimated marginal means from the mixed models. Effect sizes
and the corresponding confidence intervals were calculated in R (R Core Team, 2020)
using the esc package (Liidecke, 2019). Cohen’s d effect sizes <0.30 were considered
as small, effect sizes between 0.3 and 0.8 as medium and>0.8 as large effect (Cohen,
2013).

For the mediation analyses, we used the PROCESS tool in SPSS (Hayes, 2012)for
both simple and multiple mediation analyses. Since data was missing at random (Scho-
tanus-Dijkstra et al., 2019b), missing values were imputed using the expectation maxi-
mization (EM) algorithm (Dempster et al., 1977). In the mediation models, X was the
condition (0=control condition, 1 =intervention condition) and Y was the point esti-
mate of well-being at posttest. Furthermore, point estimates of positive emotions and
high and low arousal positive emotions at posttest were included as mediators (M). For
the multiple mediation analyses, a model was run with high and low arousal emotions
entered simultaneously as mediators in the model. Baseline levels of mental well-being
and the mediators were entered as covariates in the models (Hayes, 2017). Unstand-
ardized regression coefficients were calculated for all paths in the mediation models
based on 5,000 bootstrap resamples (Hayes, 2017). A mediation effect was found when
the bias-corrected (BC) 95% confidence intervals of the indirect effects did not include
Zero.

2.2 Results
2.2.1 Effect on Positive Emotions

The multicomponent PPI significantly improved positive emotions over time compared
to waitlist control, F(2, 249)=5.42, p=0.005 (see Table 1). Between-group effect sizes
were moderate at posttest (d=0.36) and follow-up (d=0.39). The interaction term was
not significant for high arousal positive emotions, F(2, 255)=0.70, p=0.500, but sig-
nificant for low arousal positive emotions, F(2, 248)=6.60, p=0.002, with small to
medium effect sizes at posttest (d=0.29) and follow-up (d=0.38).

2.2.2 Mediating Role of Positive Emotions

The simple mediation models showed that positive emotions, ab=0.07, BC 95%
CI=0.02 to 0.13, and low arousal positive emotions, ab=0.06, BC 95% CI=0.02
to 0.12, mediated the effect of the intervention on mental well-being at posttest
(see Table 2). No mediating effect of high arousal positive emotions was found,
ab=0.02, BC 95% CI=-0.01 to 0.06. The multiple mediation analyses also revealed
that low arousal positive emotions mediated the effects of the multicomponent PPI
on mental well-being (ab=0.05, BC 95% CI1=0.01 to 0.10, Fig. 1).
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Table 1 Estimated marginal means, effect sizes (Cohen’s d) and outcomes of linear mixed model analy-
ses comparing the multicomponent PPI with waitlist control (Study 1; N=275)

Multicomponent PPI ~ Waitlist control ~ Cohen’s d [95% CI] LMM

Mean (SE) Mean (SE) Group x
time
F p
Positive emotions
Baseline 3.56 (0.06) 3.61 (0.06)
Posttest 3.87(0.07) 3.61 (0.06) 0.36 [0.11; 0.61]
6-month follow-up  4.02 (0.08) 3.68 (0.08) 0.39[0.13; 0.65] 542 .005
High arousal positive emotions
Baseline 3.59(0.10) 3.42 (0.10)
Posttest 3.79 (0.11) 3.60 (0.11) 0.15 [-0.09; 0.40]
6-month follow-up ~ 4.02 (0.11) 3.64 (0.11) 0.32[0.06; 0.57] 0.70  .500
Low arousal positive emotions
Baseline 3.81(0.07) 3.89(0.07)
Posttest 4.13 (0.08) 3.85(0.08) 0.29 [0.04; 0.54]
6-month follow-up  4.26 (0.09) 3.89 (0.09) 0.38 [0.12; 0.63] 6.60 .002

2.3 Discussion

Consistent with prior meta-analyses (e.g., Bolier et al., 2013; Hendriks et al., 2020;
van Agteren et al., 2021a), the findings of the first study revealed that the multicom-
ponent PPI was more effective in improving positive emotions than waitlist control.
A significant effect of the intervention on low arousal positive emotions was found,
but — in contrast to expectations — not on high arousal positive emotions. Prior stud-
ies have also found that positive interventions specifically help to improve low
arousal positive emotions (e.g., Jones et al., 2018; Zeng et al., 2019), but these inter-
ventions were shorter in duration (1 to 4 weeks) and mainly focused on meditation
practice. The current study addressed a wide variety of topics and single component
positive interventions during a 9-week intervention. Therefore, it was legitimate to
expect that both high and low arousal positive emotions would improve.

More specifically, the multicomponent PPI has a strong focus on self-compas-
sion and on writing and meditation-related exercises. Such activities might acti-
vate the biological system of the body that is responsible for rest and relaxation
(Gilbert, 2010; Koelsch et al., 2015; Richardson et al., 2016), and could lower the
motivation to approach a goal or desire. By contrast, the multicomponent inter-
vention also targeted high activating or goal-oriented exercises such as enhancing
flow, actively challenging one’s thoughts, making a list of needs and formulate
concrete goals and actions. Because we do not know which exercises were cho-
sen by the participants each week, it is possible that most participants did not
practice these latter type of exercises. However, a more likely explanation for not
finding an effect on high arousal emotions is that emotions were measured after
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Table2 Outcomes of simple mediation analyses in the multicomponent PPI, gratitude and acts of kind-
ness intervention compared to waitlist control

Mediators a-path  b-path  Total effect ¢ Direct effect ¢’ Indirect effect a x b (95%
CI?

Study 1: Multicomponent PPI vs waitlist control (V=275)

Positive emotions 0.29%%  (.24%%% () 48%*%:* 0.4 1 %% 0.07 (0.02; 0.13)
High arousal positive 0.20 0.10%#% . 47%%* 0.45%3#:% 0.02 (-0.01; 0.06)
emotions
Low arousal positive  0.33*%*  (0.19%** (.48%** 0.427%:%:* 0.06 (0.02; 0.12)
emotions
Study 2: Gratitude vs. waitlist control (N =144)
Positive emotions 0.57%#%% (,12% 0.27%* 0.21* 0.07 (-0.01; 0.14)
High arousal positive 0.38 0.18%#* (.27%%* 0.21* 0.07 (0.00; 0.15)
emotions
Low arousal positive  0.50**  0.08 0.28%* 0.24%* 0.04 (-0.02; 0.10)
emotions
Study 3: Kindness vs. waitlist control (N =216)
Positive emotions 0.21 0.13**%  0.15% 0.13 0.03 (-0.00; 0.06)
High arousal positive 0.27 0.09%*  0.15% 0.13 0.03 (-0.00; 0.06)
emotions
Low arousal positive  0.24 0.09* 0.16* 0.13 0.02 (-0.00; 0.06)
emotions

“Bias correct bootstrap results for the indirect effect, number of resamples 5,000
" p<.05, % p< 01, ¥ p< 001

/ High arousal positive emotions

0.782 0.035%%*
Multicomponent PPI versus waitlist |- — — — — — 0.411#%% (0.479%44) — — — — — - Mental well-being
5674 0025+

Low arousal positive emotions

Fig. 1 Multiple mediation of high and low arousal positive emotions (posttest) of the multicomponent
PPI versus waitlist control on mental well-being (posttest), controlled for baseline levels of mediators and
well-being. Total effect (c-path) is given in parentheses (Study 1)

completing the whole intervention, while the last 2-3 weeks mainly consisted of
low activating activities (Bohlmeijer & Hulsbergen, 2018; Schotanus-Dijkstra
et al., 2017a). Thus, the strong focus on accepting and appreciating oneself and
one’s life as it is while writing and meditating — especially in the final weeks of
the intervention — might have contributed to finding an effect on low arousal but
not high arousal positive emotions.
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The current study also adds to the literature that low arousal positive emotions
mediated the positive impact of the multicomponent intervention on mental well-
being, and not high arousal positive emotions. This finding is in line with Gable
and Harmon-Jones (2008), who suggest that only low arousal emotions lead to
broadened attention, which is needed to build long-term well-being. However, the
results might also be explained by the fact that the multicomponent PPI was most
successful in improving self-compassion, with effect sizes of 0.82 at posttest and
0.92 at 6-months follow-up respectively (Schotanus-Dijkstra et al., 2019b), and
the lack of effect on enhancing high arousal positive emotions. Future studies
should clarify how multicomponent PPIs can benefit both high and low arousal
emotions and then test if low arousal emotions are indeed the main drivers of the
broaden-and-build theory.

A limitation of the current study is that a great variety of exercises were
included in the multicomponent intervention, which makes it impossible to detect
what intervention components have led to improvements in which positive emo-
tions. Another limitation of Study 1 is the low reliability of the mDES measure-
ment, which might be explained by using a momentary contextualization while
referring to a whole day would fit better when using long surveys (Hall et al.,
2021). In addition, positive emotions and mental well-being were only measured
before and after the intervention, while mediating timepoints during the interven-
tion were lacking. Therefore, the results should be interpreted with caution as
they do not fulfil the time criteria proposed by Kazdin (2009). To address these
uncertainties of Study 1, the second and third study focus on single-component
interventions, using a time-frame of positive emotions over the past 24-h, and add
measurements during the intervention.

3 Study 2
3.1 Method
3.1.1 Participants

A self-selected convenience sample recruited via advertisements on Facebook,
LinkedIn, an online newsletter of a popular psychology magazine and Dutch
regional newspapers (N=144, 89.6% female) completed the baseline survey. Par-
ticipants were predominantly of Dutch nationality (91.7%), higher educated (78.5%
attended post-secondary education) and in paid employment (70.1%). Ages ranged
from 23 to 64 years (M =48.7, SD=9.5 years).

3.1.2 Procedure
This study was approved by the Ethics Committee of the University of Twente

(BCE17240) and registered in The Netherlands Trial Register (NTR6786)
(Bohlmeijer et al., 2020). Recruited participants who gave online written informed
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consent received a screening questionnaire. Eligible participants were not flourish-
ing and had no severe depressive or anxiety symptoms, indicated by a score <34 on
the Center for Epidemiological Studies Depression (CES-D) questionnaire (Bouma
et al., 1995; Radloff, 1977; Santor et al., 1995) and a score <15 on the General-
ized Anxiety Disorder-7 (GAD-7) questionnaire (Donker et al., 2009; Spitzer et al.,
2006). The remaining 144 participants who completed the baseline survey were ran-
domly allocated (1:1) via randomizer.org—stratified by gender, low, medium and
high education level—to a 6-week gratitude intervention (n=73) or a waitlist con-
trol condition (n=71). At baseline, the two conditions did not significantly differ
by any demographic variable, y’s<3.09, ps>0.079), F(1, 143)=2.79, p=0.097.
At posttest, 27 (18.8%) participants had dropped out of the study, of which there
were significantly more drop-outs in the intervention condition (30.1%) versus con-
trol (7.0%), ¥°(1)=12.60, p <0.001. Based on a sensitivity power analyses with 80%
power and a two-sided alpha level of 0.05, we are able to detect a Cohen’s d effect
size of at least 0.49 with this sample size at posttest.

3.1.3 Conditions

The 6-week comprehensive gratitude intervention consisted of psycho-education
and evidence-based gratitude exercises (Emmons & Mccullough, 2003; Emmons &
Stern, 2013) about counting your blessings, taking another perspective, expressing
gratitude (e.g. writing a gratitude letter), grateful memories, writing about gratitude
in times of misfortune and gratitude as an attitude in life. Also, participants received
questions that trigger reflection about cultivating gratitude (e.g. ‘What did you feel
when practicing the gratitude exercise of this week?’, ‘What did it mean for your
daily activities?’). Intervention instructions were sent via email to the participants
on each Sunday, for 6 weeks. As a manipulation check, participants were instructed
to write about five grateful experiences or aspects of their lives in an online diary at
the end of each week.

Participants in the waitlist control condition were told that they were allocated
to the flexible group: ‘You can choose the activity that fits best to your needs to
improve your happiness and well-being. However, before you can choose this activ-
ity, we would like to monitor your normal fluctuations in your level of well-being.
After the 6 weeks follow-up, the participants in this condition chose their activity for
which they received the instructions during the following 6 weeks.

3.1.4 Measures

The same measures were used as in Study 1, but positive emotions were now
assessed over the past 24 h instead of at the present moment. Positive emotions
(Cronbach’s a=0.85) and mental well-being (Cronbach’s a=0.87) were assessed at
baseline, posttest and 6-week follow-up. Positive emotions were also measured dur-
ing the intervention, after 2 and 4 weeks practicing. Notable, positive emotion was
a secondary outcome measure in the original study (Bohlmeijer et al., 2020). The
subscales for high and low arousal positive emotions were moderately correlated
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(r=0.64, p<0.001) with internal consistencies of a«=0.88 for high arousal and
a=0.76 for low arousal positive emotions.

3.1.5 Statistical Analyses

Statistical analyses were similar to the procedures we used in Study 1. Data was
missing at random, Little’s MCAR test: * (471)=510.37, p=0.102, and we there-
fore used EM to impute the data. In order to improve the limitations of the first study

regarding mediation analyses, we included the mean of the two mid-treatment point

week2+week4 )

estimates < for positive emotions and for high and low arousal positive

emotions.

3.2 Results
3.2.1 Effect on Positive Emotions

We found a positive effect of practicing gratitude on positive emotions as general
outcome up to 6-week follow-up, F(4, 116)=3.48, p=0.010 (Table 3). Between-
group effect sizes were small to moderate at posttest (d=0.51) and at follow-up
(d=0.35). A marginal significant interaction effect was found for high arousal posi-
tive emotions, F(4, 113)=2.15, p=0.079, and a non-significant interaction effect for
low arousal positive emotions up to 6-week follow-up, F(4, 115)=1.88, p=0.119.

3.2.2 Mediating Role of Positive Emotions

The BC 95% ClIs of the indirect effects (ab) of the simple mediation models, showed
that high arousal positive emotions during the intervention mediated the effect of the
gratitude intervention on mental well-being, ab=0.07, BC 95% CI=0.00 to 0.15.
By contrast, no mediating effect was found for positive emotions in general and
low arousal positive emotions (Table 2). In addition, the multiple mediation analy-
ses revealed neither a significant mediation effect of high nor low arousal positive
emotions, aby,;e, grousar=0-08, BC 95% CI=-0.00 to 0.19 and aby,,, 4,y =-0.03, BC
95% CI=-0.11 to 0.03 (Fig. 2).

3.3 Discussion

Findings of Study 2 revealed that a 6-week comprehensive gratitude interven-
tion was effective in improving positive emotions compared to waitlist control,
supporting prior evidence about the efficacy of practicing gratitude (Davis et al.,
2016; Lambert et al., 2009; McCullough et al., 2002). Since evidence about the
sustainability of the effects of gratitude interventions is scarce (Davis et al.,
2016), it is relevant that the effects in the current study were visible up to 6-week
follow-up (Bohlmeijer et al., 2020). Compared to the multicomponent PPI, effect
sizes of the gratitude intervention on positive emotions were similar at 6-week
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Table 3 Estimated marginal means, effect sizes and outcomes of linear mixed model analyses comparing
the gratitude intervention with waitlist control (Study 2; N =144)

Gratitude Waitlist Cohen’s d [95% CI] LMM
Mean (SE) Mean (SE) Group X time
F P

Positive emotions

Baseline 3.71(0.12) 3.79 (0.13)

2-week 4.04 (0.14) 3.86 (0.14) 0.16 [-0.19; 0.51]

4-week 4.31(0.16) 3.88(0.13) 0.4410.01; 0.86]

Posttest 4.44 (0.13) 3.94 (0.13) 0.51 [0.14; 0.88]

6-week follow-up 4.39 (0.16) 4.00 (0.15) 0.35 [-0.04; 0.73] 3.48 .010
High arousal positive emotions

Baseline 3.58 (0.17) 3.64 (0.17)

2-week 3.97 (0.19) 3.93(0.18) 0.03 [-0.32; 0.38]

4-week 4.27 (0.23) 3.86 (0.18) 0.30 [-0.13; 0.72]

Posttest 4.49 (0.18) 3.90 (0.17) 0.45 [0.08; 0.82]

6-week follow-up 4.36 (0.20) 4.02 (0.19) 0.24 [-0.14; 0.62] 2.15 .079
Low arousal positive emotions

Baseline 4.17 (0.14) 4.29 (0.14)

2-week 4.47 (0.15) 4.32 (0.14) 0.13 [-0.22; 0.48]

4-week 4.71 (0.18) 4.44 (0.14) 0.25 [-0.18; 0.68]

Posttest 4.88 (0.15) 4.46 (0.13) 0.40 [0.03; 0.77]

6-week follow-up 4.83 (0.17) 4.40 (0.15) 0.37 [-0.01; 0.76] 1.88 119

0.205%

High arousal positive emotions

Gratitude versus waitlist |- ————

0.311%*

Low arousal positive emotions

0.168**

Mental well-being

0.145%

Fig.2 Multiple mediation of high and low arousal positive emotions during the comprehensive grati-
tude intervention versus waitlist control on mental well-being (posttest), controlled for baseline levels of
mediators and well-being. Total effect (c-path) is given in parentheses (Study 2)

follow-up, but larger at posttest. However, these larger effect sizes could have
been due to the smaller sample size or shorter duration of the gratitude interven-
tion, possibly leading to an overestimation of the effects (Cuijpers et al., 2010).
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In contrast with the multicomponent PPI, the gratitude intervention was mar-
ginally more effective in improving high arousal emotions and not effective in
improving low arousal positive emotions. High arousal positive emotions also
mediated the effect of the gratitude intervention on mental well-being, but this
effect disappeared when low arousal emotions were taken into account. A pos-
sible explanation for finding only a marginal effect of high arousal positive emo-
tions, is that a composite score was used for feeling elevated and joyful. Prior
studies from Layous et al. (2017) showed that participants who practiced grati-
tude felt more moved and uplifted, but not more happy or joyful compared to
control. Future studies should use single positive emotions to gain more insight
in the role of discrete high arousal positive emotions within PPIs.

Not finding an effect on low arousal positive emotions was unexpected
because participants in the gratitude condition learned to appreciate the small
things in life. This appreciation is likely to elicit lower-activated feelings such as
serenity and fulfillment and to reduce the motivation to approach specific goals
or desires (Watkins et al., 2003). In fact, previous work categorized gratitude as
low-arousal positive emotion, being on a similar arousal level as contentment
(Cavanaugh et al., 2016). Furthermore, a prior experience sampling study has
shown that both cheerfulness as indicator of high arousal emotions and satisfac-
tion as indicator of low arousal emotions reciprocally predicted state gratitude
from one moment to the next (Jans-Beken et al., 2019).

A possible explanation for not finding an effect on low arousal positive emo-
tions and only a marginal effect on high arousal positive emotions, is that the
waitlist control condition gradually improved on these emotions as well. This
improvement was mainly visible between 4-week assessment and 6-week follow-
up, limiting the possibility of finding significant between-group differences over
time. This steeper increase at the end of the study might have been a result of
the instructions given to the participants in the waitlist control group. After the
6-week follow-up, they could choose their happiness exercise and start with their
intervention. Participants might have anticipated to this upcoming positive event
and felt interested, joyful and satisfied to be able to start soon with improving
their happiness and well-being (Monfort et al., 2015; Van Boven & Ashworth,
2007). However, comparison with prior studies is limited due to the largely
absence of research on gratitude interventions that distinguish between high and
low arousal emotions, making it impossible to draw any firm conclusions. Future
studies are needed to indicate which positive emotions are enhanced by practic-
ing gratitude.

Both the multicomponent PPI and the 6-week comprehensive gratitude inter-
vention consisted of multiple exercises which makes it difficult to study the rela-
tion between a specific activity and high and low positive emotions in isolation.
Therefore, we repeated the same analyses using a single exercise in Study 3, and
tested the efficacy of practicing kindness on positive emotions.
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4 Study3
4.1 Method
4.1.1 Participants

A self-selected convenience sample recruited via advertisements on Facebook/Linked,
an online newsletter of a popular psychology magazine and Dutch regional newspapers
(N=216, 89.4% female) completed the baseline survey (Nelson-Coffey et al., 2021).
Participants were predominantly of Dutch nationality (87.5%), higher educated (78.7%
attended post-secondary education) and in paid employment (73.6%). Ages ranged
from 23 to 70 (M=48.9, SD=9.6).

4.1.2 Procedure

The procedure was similar to Study 2, as advertisement budget was used efficiently to
recruit participants for two studies simultaneously (i.e. gratitude versus control; acts
of kindness versus control). The 216 participants who completed the baseline survey
were randomly allocated (1:1:1) to practicing acts of kindness with reflection (n="73),
practicing acts of kindness without reflection (n=72) or a waitlist control condition
(n=71). At baseline, the three conditions did not significantly differ by any demo-
graphic variable, )(Zs<4.28, ps>0.118; F(1, 215)=0.83, p=0.439, except for Dutch
nationality which was more pronounced in the waitlist condition (95.8%) versus the
two kindness conditions (80.8% and 86.1% respectively), y*(2)=7.55, p=0.023. At
posttest, 47 (21.8%) participants had dropped out of the study, of which there were sig-
nificantly more drop-outs in the two intervention conditions (21.9% and 36.1% respec-
tively) versus control (7.0%; £ (2)=17.75, p<0.001). Based on a sensitivity power
analyses with 80% power and a two-sided alpha level of 0.05, we are able to detect a
Cohen’s d effect size of at least 0.41 with this sample size at posttest.

4.1.3 Conditions

Participants in both intervention conditions were instructed to perform five acts of
kindness for others on one day per week, for 6 weeks. As a manipulation check, the
day after their kindness-day, participants were instructed to list their actions relevant to
their assigned conditions in an online diary. Participants in the kindness condition with
reflection were also asked to write briefly about their experiences performing the activ-
ity, including how they felt, who they were with, and what the activity meant to them
and the recipient. The waitlist control condition was the same condition as described in
Study 2.

4.1.4 Measures
The same measures were used as described in Study 1. In parallel with Study 2,

well-being (Cronbach’s @ =0.83) and positive emotions (Cronbach’s a=0.82) were
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assessed at baseline, posttest and 6-week follow-up, and positive emotions were also
measured during the intervention, 2 and 4 weeks after beginning of the interven-
tion. Again, well-being was the primary outcome in the original study of which the
results have been described elsewhere (Nelson-Coffey et al., 2021). The Cronbachs
alpha’s were 0.85 and 0.68 for high and low arousal positive emotions, respectively.
The intercorrelation between high and low arousal scores was 0.54 (p <0.001).

4.1.5 Statistical Analyses

Statistical analyses were the same as explained in Study 2. However, the two kind-
ness conditions were combined in one kindness condition as preliminary analy-
ses revealed that the two conditions did not significantly differ on positive emo-
tions, F=1.53(4, 95), p=0.200 and mental well-being over time, F=0.21(2, 91),
p=0.811. Data was missing at random (Little’s MCAR test: X2 (471)=450.11,
p=0.748). Similar to Study 1 and 2, we used EM to impute the data.

4.2 Results
4.2.1 Effect on Positive Emotions

No significant interaction effects were found for the kindness intervention versus
waitlist control for positive emotions in general, F(4, 157)=1.13, p=0.344, high
arousal positive emotions, F(4, 156)=1.13, p=0.345, and low arousal positive emo-
tions, F(4, 163)=1.23, p=0.302 (Table 4).

4.2.2 Mediating Role of Positive Emotions

No mediating effects were found for positive emotions in general, high arousal
and low arousal positive emotions (Table 2). In addition, no mediating effect was
found when high and low arousal positive emotions were simultaneously analyzed
in the multiple mediation model, aby,y, 4yous=0-02, BC 95% CI=-0.01 to 0.07;
ab,y,, arousar=0-00, BC 95% CI=-0.04 to 0.04 (Fig. 3).

4.3 Discussion

Findings from Study 3 suggest that a simple 6-week kindness intervention did not
have a significant effect on positive emotions as general outcome and on high and
low arousal positive emotions compared to waitlist control. These findings are con-
tradictory to prior research in which positive emotions were significantly enhanced
by acts of kindness (Alden & Trew, 2013; Nelson et al., 2016; Ouweneel et al.,
2014). The findings are also in contrast with evidence about the importance of posi-
tive emotions as an underlying mechanism of practicing kindness (Nelson et al.,
2016) and positive psychological interventions more in general (Fredrickson &
Branigan, 2005; Fredrickson, 2001, 2013b; Hendriks et al., 2020; Lyubomirsky &
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Table 4 Estimated marginal means, effect sizes and outcomes of linear mixed model analyses comparing
the acts of kindness intervention with waitlist control (Study 3; N=216)

Kindness Waitlist Cohen’s d [95% CI] LMM
Mean (SE) Mean (SE) Group X time
F P

Positive emotions

Baseline 3.83(0.08) 3.79 (0.11)

2-week 4.07 (0.09) 3.86 (0.12) 0.23 [-0.08; 0.54]

4-week 4.20 (0.10) 3.88(0.12) 0.35[0.02; 0.68]

Posttest 4.25 (0.09) 3.93(0.12) 0.35[0.03; 0.66]

6-week follow-up 4.29(0.11) 4.00 (0.14) 0.28 [-0.05; 0.62] 1.13 344
High arousal positive emotions

Baseline 3.69 (0.11) 3.64 (0.16)

2-week 4.08 (0.13) 3.94 (0.16) 0.11 [-0.20; 0.42]

4-week 4.39 (0.15) 3.86 (0.18) 0.39 [0.05; 0.72]

Posttest 4.24 (0.13) 3.90 (0.17) 0.26 [-0.06; 0.57]

6-week follow-up 4.20 (0.15) 4.01 (0.18) 0.14 [-0.20; 0.47] 1.13 .345
Low arousal positive emotions

Baseline 4.26 (0.08) 4.29 (0.12)

2-week 4.60 (0.10) 4.32 (0.12) 0.29 [-0.03; 0.60]

4-week 4.64 (0.11) 4.44 (0.13) 0.20 [-0.13; 0.53]

Posttest 4.74 (0.10) 4.46 (0.13) 0.28 [-0.04; 0.59]

6-week follow-up 4.72 (0.12) 4.39 (0.15) 0.30 [-0.04; 0.64] 1.23 302

/ High arousal positive emotions

0.121 0.172%*
Acts of kindness versus waitlist |- — — — — — —0.130* (0.175*#)— — — — — — - Mental well-being
0.196* 0.123*

Low arousal positive emotions

Fig. 3 Multiple mediation of high and low arousal positive emotions during the acts of kindness inter-
vention versus waitlist control on mental well-being (posttest), controlled for baseline levels of mediators
and well-being. Total effect (c-path) is given in parentheses (Study 3)

Layous, 2013). On the contrary, one prior study in socially anxious participants also
found no effect of performing kindness on positive emotions (Trew & Alden, 2015).

The kindness intervention was compared with the same waitlist control group as
used in the RCT of the comprehensive gratitude intervention. The non-significant
effects of the kindness intervention on high and low arousal positive emotions might
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therefore also be explained by the gradual improvement in positive emotions in
the waitlist control condition. Another possible explanation for the non-significant
results of the kindness intervention on positive emotions is the lack of variation dur-
ing the 6-week intervention period. Kindness interventions typically last between 1
and 4 weeks, with only brief follow-up measures (Curry et al., 2018). Participants
in the current study were followed up to 6 weeks follow-up and practiced the same
kindness intervention each week during 6 weeks. In accordance with the positive-
activity model (Lyubomirsky & Layous, 2013), more variation in positive activities
is needed to increase the level of performance and to obtain larger effects on posi-
tive emotions and positive behaviors. Participants might have felt disappointed to
receive the same instructions every week to enhance their happiness and well-being,
or found it difficult to find the motivation to put in as much effort as in the first
weeks of learning their new behavior (Schiffer & Roberts, 2018).

5 General Discussion

The aim of the current set of studies was to examine the effects of a 9-week multi-
component PPI, a 6-week comprehensive gratitude intervention and a 6-week kind-
ness intervention on positive emotions and high and low arousal positive emotions
compared to waitlist control. The mediating role of high and low arousal positive
emotions on mental well-being was also examined. The findings demonstrated that
the multicomponent PPI and the comprehensive gratitude intervention improved
positive emotions, but the multicomponent PPI mainly enhanced low arousal emo-
tions while the gratitude intervention marginally enhanced high arousal emotions
in comparison with the control conditions. No significant effects were found for the
kindness intervention.

The current results suggest that more sustainable effects on increased positive
emotions can be expected from more comprehensive interventions using a variabil-
ity of activities than from simple positive interventions. This is in line with findings
from recent meta-analyses (Carr et al., 2020; Hendriks et al., 2020), and the posi-
tive activity model (Lyubomirsky & Layous, 2013). However, the great variability
of activities makes it difficult to gain insight about which activities within a com-
prehensive approach elicit which discrete emotions. To better understand what emo-
tions to encourage, the use of experience sampling method is recommended (Lar-
son et al., 1980; Trull & Ebner-Priemer, 2009). However, this is a time-consuming
methodology, which is difficult to use over a longer period of time. A solution might
be that intensive measures are taken on only 2 days per week during the 6-9 weeks
interventions, instead of the usually 7 to 10 days of intensive inquiry (Hall et al.,
2021).

The results of the current study also underscore the mediating role of positive
emotions for human flourishing in line with the broaden-and-build theory (Fredrick-
son & Branigan, 2005; Fredrickson, 2001, 2013a, b). However, the current study
could not add evidence for the hypothesis of Gable and Harmon-Jones (2010), in
which it is suggested that mainly low arousal emotions are needed to build human
flourishing. Although the findings of the multicomponent PPI were supportive for
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this hypothesis, none of the interventions were successful in improving both high
and low arousal positive emotions. This limits the ability to find a mediating effect
of either high or low arousal emotions, albeit not completely impossible (Hayes,
2009).

6 Limitations

An important limitation of the current study is that all three studies were not origi-
nally designed to specifically focus on the efficacy of positive emotions, and also
not to detect high and low arousal emotions as mediator variables. Therefore, the
findings of these post-hoc analyses must be seen as an example for future trials on
the role of specific positive emotions. In addition, although the samples of the three
studies were comparable regarding demographic characteristics, the high proportion
of higher-educated Dutch females make the results not generalizable to the general
population or other cultures (Hendriks et al., 2018).

Furthermore, there are some limitations concerning the use of the mDES to
assess positive emotions. First, there seem to be multiple versions of the mDES
available in scientific research (Fredrickson, 2013a; Schaefer et al., 2010). We used
the Dutch version of the mDES which is based on Schaefer et al. (2010), assessing
positive emotions at the present moment. We discovered that reliability was low,
which could have been due to its use in a larger survey. For example, participants
were occupied in completing questionnaires for several minutes before they had to
indicate how they felt at that particular moment. The reliability of the mDES was
much higher when we asked participants about their emotional states in the past 24 h
(see Study 2 and 3), which is in accordance with Fredrickson (2013b). However,
the exact items seem to differ between the Dutch version and the version used by
Fredrickson (2013b), and perhaps from other labs as well (e.g., van Agteren et al.,
2021b).

Second, the mDES uses groups of three emotions which limits the ability to dis-
tinguish between discrete high and low arousal positive emotions. Still, the mDES
seemed the best option to assess high and low arousal emotions. To date, the major-
ity of studies within positive psychology and beyond use the Positive and Negative
Affect Schedule to assess positive (and negative) emotions (Watson et al., 1988).
However, this scale mainly measures high arousal emotions omitting half of the
arousal spectrum. Another questionnaire that is aimed at measuring positive emo-
tions is the Scale of Positive and Negative Experience (SPANE; Diener et al., 2010).
The SPANE, however, also includes some generic feelings (e.g., feeling positive)
and does only include one item that is specifically a low arousal positive emotion
(feeling content). Therefore, the PANAS and SPANE do not allow for creating
multi-item subscales for high and low arousal positive emotions.

Third, the mDES was not originally designed to measure low and high arousal
positive emotions separately. Based on our own data, which might differ from
other versions of the mDES, we made two subscales using EFA. Although the
current study provides initial evidence that different PPIs might have differ-
ent effects on different positive emotions, future research is necessary to further
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explore the role of high and low arousal positive emotions within the efficacy of
PPI’s and their effect on long-term personal recourses.

7 Directions for Future Research

Our results have several important implications for future research. First, research-
ers might want to develop a new scale that can reliably distinguish between high and
low arousal positive emotions in a uniform way. This instrument might consist of
even more emotional states as used in educational science (Nathanson et al., 2016),
and measure discrete emotions instead of groups of discrete emotions. Despite the
limitations of the mDES and the exploratory nature of the current study, we hope
to encourage researchers to widen their scope of measuring and analyzing positive
emotions more thoroughly within intervention studies.

Second, future research could explore the role of specific types of positive emo-
tions to a greater extent. For example, experience sampling method is especially
suitable to assess the fluctuating nature of emotions (Grosse Rueschkamp et al.,
2020; Kuppens & Verduyn, 2017; Verduyn et al., 2009), distinguish between- and
within-person variability in positive emotions (Curran & Bauer, 2011; Hamaker,
2012), examine effects of interventions (May et al., 2020; Van der Gucht et al.,
2019) and explore what interventions influence discrete positive emotions (Gander
et al., 2020). A new scale could be helpful for scholars to accomplish this.

Third, for practitioners working with PPIs it is important to acknowledge that
each intervention might have different effects on eliciting positive emotions.
Future research could focus on the interaction between personality characteris-
tics, needs and intervention fit to gain optimal results for each individual in coun-
seling and clinical practice (Lyubomirsky & Layous, 2013; Sheldon & Lyubomir-
sky, 2021). More research in this area might also contribute to establishing a
more nuanced use of the broaden-and-build theory, in case evidence shows that
low arousal emotions are the driving force of PPIs in enhancing human flourish-
ing (Gable & Harmon-Jones, 2008; Harmon-Jones & Gable, 2009).

8 Conclusion

The current study is among the first to examine the effect of different PPIs on high
and low arousal positive emotions, and to explore the role of high and low arousal
positive emotions within PPIs to improve mental well-being. Our findings provide
first evidence that different PPIs might have different effects on high and low arousal
positive emotions, and that low arousal emotions might be the main driver of multi-
component PPIs. The current study is a first step towards broadening our knowledge
about the effects of different PPIs on discrete emotions. However, more research is
needed to better understand how positive interventions can help people to flourish.
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