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Abstract

Background Mounting evidence suggests that the effectiveness of positive psychology interventions is influenced
by a variety of factors, including cultural context. Identifying intervention targets that can effectively contribute

to improving individual well-being under these boundary conditions is a crucial step when developing viable inter-
ventions. To this end, we examined how gratitude disposition, self-esteem, and optimism relate to the subjective
well-being (SWB) and psychological well-being (PWB) of Japanese individuals.

Methods Multivariate regression analysis was employed to quantify the unique relationships between the three
potential intervention targets and both SWB and PWB, while accounting for the influence of other variables. Partici-
pants (N=71) also engaged in a 4-week experience sampling study to explore how gratitude, self-esteem and opti-
mism shape the link between momentary affective states in everyday life and evaluations of day satisfaction.

Results Multivariate regression analysis revealed that self-esteem was predominantly more strongly associ-

ated with SWB compared to gratitude disposition, whereas gratitude disposition was more strongly associated

with the PWB dimensions, particularly personal growth, positive relations with others and purpose in life. Experi-
ence sampling data indicated that while both gratitude disposition and self-esteem moderated the association
between momentary positive affect and day satisfaction evaluations, they did so in opposite ways; greater gratitude
disposition strengthened the association, while greater self-esteem weakened it.

Conclusions Overall, the current results suggest that while gratitude, self-esteem, and optimism influence individual
well-being as a whole, they likely play distinct roles in facilitating SWB and PWB in the studied cohort.
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Background

Devising interventions to effectively promote individual
well-being based on sound scientific evidence has been a
major goal in the field of positive psychology [1]. Positive
psychology interventions have been applied in both clini-
cal and nonclinical studies, in line with the notion that
psychology research should not only aspire to help the ill
but also look for ways to support healthy individuals to
thrive [2]. These interventions typically aim to improve
well-being (as assessed by means of psychological scales)
by requesting that participants undertake activities that
overtly or covertly focus their attention on certain aspects
of their daily lives (i.e., the intervention target), such as
the emotions they experience and the behaviors they
exhibit. Engaging with the designated activity is expected
to lead to readjustments in how participants perceive and
cognize about that aspect of their lives, which may result
in positive changes in outcome variables of interest.
Common activities include writing gratitude letters [3,
4] or deliberately engaging in behaviors such as perform-
ing acts of kindness [5]. These activities are often sched-
uled to be performed with a fixed frequency (e.g., once a
week) for a certain period of time (e.g., 6 weeks). Effects
are assessed at the end of the intervention period and at
subsequent follow-ups (e.g., 3 months later).

Initial meta-analyses have indicated that positive psy-
chology interventions can be effective in enhancing
individual well-being broadly defined [6, 7]. However,
more recent analyses have shown that overall effects are
likely to be small to moderate [8, 9]. What has become
increasingly evident is that positive psychology interven-
tions do not benefit everyone equally; their effectiveness
is subject to the influence of various parameters [10],
including participants’ age [7] and the intensity of the
intervention [6, 9]. Most importantly, a growing body of
evidence has shown that the cultural context surround-
ing the individuals undergoing the intervention can also
act as an important moderator, highlighting the need to
personalize interventions to fit specific attributes of the
individuals partaking in the activities [11] and develop
culturally competent interventions that properly address
culture-specific aspects that may affect intervention out-
comes in critical ways [12]. For instance, results from a
6-week intervention study where Anglo-American and
Asian-American (predominantly foreign-born) individu-
als engaged in writing gratitude letters or thinking opti-
mistically about the future showed that, in contrast with
Anglo-American participants, Asian-American partici-
pants in both treatment conditions did not enjoy gains
in life satisfaction at the end of the intervention [13]. The
authors hypothesized that cultural differences might have
accounted for the discrepancies observed in the results:
while more individualistic Western cultures emphasize
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the importance of self-improvement and agency and
frame “happiness’, or alternatively a state of greater well-
being, as a goal to be pursued and achieved individu-
ally, more collectivistic East Asian cultures put greater
emphasis on the harmonious interdependence between
the self and others [14].

In another study, participants from the USA and
South Korea took part in a 6-week intervention involv-
ing performing acts of kindness and writing gratitude
letters [15]. Intervention effects were assessed using an
aggregate measure of well-being based on the Satisfac-
tion with Life Scale (SWLS) [16] and the Modified Dif-
ferential Emotions Scale [17]. Results indicated that
South Korean participants who wrote letters of grati-
tude enjoyed much lower increases in well-being than
did their USA counterparts; in contrast, performing acts
of kindness resulted in similar levels of improvement in
both groups. The authors reasoned that owing to cultural
norms, South Korean individuals may be more likely to
experience conflicting emotions in situations associated
with gratitude (such as guilt or indebtedness toward
the benefactor), which may have restrained the impact
the intervention had on the well-being of South Korean
participants who primarily engaged with the gratitude
activity compared to the kindness activity. The authors
further conjectured that the differences observed across
groups on self-reported evaluations regarding effort
exerted when performing the intervention activities (US
participants indicated more effort) might reflect under-
lying intergroup differences concerning how individuals
conceptualize positive activities and the consequences
that follow: while Americans cognize that “happiness”
is primarily the result of personal effort, South Koreans
tend to attribute greater weight to good fortune and fate.
This hypothesis aligns with a growing body of evidence
that highlights the impact of culture-specific factors on
conceptualizations of notions such as happiness and life
satisfaction across societies [18-21].

While the precise mechanisms behind the observed
differences in these studies are yet to be determined, cul-
tural context appears to be the most salient factor hinder-
ing East Asian individuals from benefitting as much as
their Western peers from traditional positive psychology
interventions. Although there is increasing global inter-
est in positive psychology interventions, most research
still originates from Western countries [22]. Conse-
quently, most of these studies have largely relied on data
collected from individuals rooted in Western cultures.
This issue has afflicted not only research in psychol-
ogy [23] but also the behavioral sciences in general [24].
Although there has been a marked increase in the num-
ber of positive psychology intervention studies involv-
ing individuals from non-Western cultures [25], a more
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detailed understanding of how potential intervention
targets relate to well-being outcomes in specific groups
within this large, heterogeneous and understudied col-
lective is still greatly warranted. Advancing this evidence
base will enable the systematic design of interventions
tailored to fit the characteristics of the individuals par-
ticipating in the activities, leading to more inclusive and
impactful practices. At the same time, the development
of interventions that can more effectively enhance indi-
vidual well-being within the frameworks of experimental
protocols will be key to advance our understanding of
both the psychological and neurobiological mechanisms
that underlie the state of well-being, as they will enable
the manipulation of individual levels of well-being within
the framework of experimental protocols. Deepening
our comprehension of how potential intervention tar-
gets relate to various well-being measures among Japa-
nese individuals is a crucial step towards obtaining an
encompassing view of not only which positive psychol-
ogy interventions are likely to be most effective, but also
in determining their appropriateness for a broader range
of individuals.

To address this knowledge gap, we examined how
3 psychological constructs that have been frequently
associated with individual well-being [6, 26-29], i.e.,
gratitude, self-esteem, and optimism, relate to 2 concep-
tualizations of well-being, i.e., subjective well-being and
psychological well-being, among Japanese individuals.
Moreover, we also examined how gratitude, self-esteem,
and optimism moderated the relationship between eve-
ryday life momentary affective states and overall judg-
ments of day satisfaction.

The first conceptualization of well-being — subjec-
tive well-being (SWB) — centers around commonly held
notions of happiness in the West [30, 31]. It consists of a
cognitive component encompassing people’s overall eval-
uations of their lives and an affective component rooted
in the emotions and affective states that people experi-
ence in their everyday lives [32]. The SWLS [16] is often
employed to measure the cognitive component of SWB,
while the affective component is assessed using scales
such as the Positive and Negative Affect Schedule [33].
The average life satisfaction of a population is strongly
influenced by national wealth, but differences across
nations can also be explained by cultural factors, such as
the degree of individualistic or collectivistic disposition
in a society [26, 34].

The second conceptualization of well-being — psycho-
logical well-being (PWB) — is structured around basic
competencies hypothesized to empower individuals to
function optimally, i.e., autonomy, competence and relat-
edness [31], or autonomy, environmental mastery, per-
sonal growth, positive relations with others, purpose in
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life and self-acceptance [35]. Scales employed to measure
PWB and SWB have often been shown to be positively
correlated [36, 37], sparking debate over the need for two
distinct conceptualizations of well-being [38, 39]. Never-
theless, studies that have thoroughly examined the rela-
tionship between PWB and SWB have found that the
two conceptualizations do not overlap entirely [40-43].
The notion of PWB is particularly attractive in the con-
text of positive psychology interventions, as it focuses on
competencies that can sustainably foster positive affec-
tive states. From this perspective, an individual proficient
in core PWB competencies would consequently become
more likely to experience happiness more frequently [39].
Consistent with this notion, longitudinal studies with
participants in Japan [44] and the USA [45] have shown
that while future levels of PWB and SWB are primarily
determined by their past levels, past PWB also signifi-
cantly affects future SWB, while past SWB does not seem
to influence future PWB.

Gratitude

Gratitude disposition has been associated with various
well-being indicators [46] and numerous studies have
used gratitude interventions to attempt to enhance indi-
vidual well-being. Gratitude is typically defined as the
emotional response that arises when one recognizes and
values a benefit that is attributed to external enablers,
often the actions of other people, or as a broader sense
of appreciation for the positive things in life [47-49].
Gratitude interventions typically involve simple activities
such as writing personal letters of appreciation, e.g., [4],
or keeping a journal of experiences that evoked gratitude,
e.g., [50]. While meta-analyses suggest that gratitude
interventions can positively affect metrics of well-being
[28, 48, 51], two studies with Japanese participants high-
light potential cross-cultural discrepancies in interven-
tion outcomes. In a 4-week intervention study with
Japanese individuals working at a local government insti-
tution [52], participants were randomly asked at the end
of each week to either make a list of up to 5 coworkers
to whom one had felt grateful in the past week (gratitude
group) or a list of up to 5 personal or work-related events
that had taken place in the past week (control group).
Curiously, no significant differences were observed
across groups in any of the outcome variables of inter-
est; however, while gratitude-related feelings and posi-
tive affect grew over time in both groups, such an effect
was not observed in the scores for SWLS and the Subjec-
tive Happiness Scale (SHS, [53]). In another study, Japa-
nese college students were randomly assigned to either a
gratitude group, where they were daily asked to write a
list of up to 5 things or people they had felt grateful for,
or a control group, where they were only requested to
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perform daily self-assessments regarding things such as
perceived stress [54]. After 2 weeks, while students in the
gratitude group showed improved academic motivation
[55] compared to the control group, no differences across
groups were observed in the SWLS scores. These findings
suggest that gratitude interventions might affect well-
being differently in Japanese individuals; more broadly,
they could be signaling that traditional SWB scales, such
as the SWLS and the SHS, might not appropriately cap-
ture the impact such interventions have on individuals
from such populations.

Self-esteem

Self-esteem is a psychological construct centered on
one’s overall sense of personal worth and confidence in
one’s own abilities [56]. Evidence from a meta-analysis
indicates that self-esteem can be enhanced by means of
behavioral interventions [57]. Despite the intuitive appeal
it enjoys with the general public, scholars have debated
the extent of the presumed ties between self-esteem
and various positive life outcomes [58, 59]. Neverthe-
less, even critics of the view that self-esteem is an over-
arching driver of positive life outcomes acknowledge its
association with subjective happiness [59, 60]. Largely
consistent with that, self-esteem (operationalized as sat-
isfaction with self) was found to be correlated with sat-
isfaction with life in a large sample of respondents from
31 countries [26]. The sample encompassed a wide range
of nations with varying scores on an individualism-col-
lectivism scale [61], from more individualistic nations
(e.g., USA, Netherlands, Canada) to more collectivistic
ones (e.g., Bangladesh, Korea, Japan). This diversity ena-
bled further exploration of whether the strength of the
connection between self-esteem and life satisfaction was
related to differences in individualism-collectivism scores
across nations. Results indicated that in countries with
stronger collectivistic orientations (lower individualism-
collectivism scores), the link between self-esteem and life
satisfaction was less pronounced than in countries with
stronger individualistic orientations (higher individual-
ism-collectivism scores), suggesting that cultural values
may influence the relationships between psychological
constructs and metrics of well-being. Curiously, among
the 31 countries in the sample, Japan and South Korea
were the only nations where most respondents evaluated
both their life satisfaction and self-esteem to be below the
neutral point (4) on a scale from ‘terrible’ (1) to ‘delight-
ful’ (7). While these findings should be considered in the
context of each nation’s specific circumstances during
the years of data collection, they are consistent with the
notion that holding positive views about the self is not as
valued or common in collectivistic societies compared
to more individualistic ones, such as North American
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societies [62]. Cultural factors can broadly influence how
people evaluate self-construals [63] and, consequently,
how they relate to metrics of well-being, making it criti-
cal to clarify culture-specific relationships when devising
positive psychology interventions.

Optimism

Optimism is the general tendency to expect favorable
outcomes in the future, even in the face of adversity [64].
It has been associated with a host of desirable physi-
cal [65] and psychological [64] health outcomes, as well
as adaptive behaviors [66], particularly in medical con-
texts, where one’s optimism can regulate coping styles
adopted in the presence of stressors [67]. Interventions
targeting optimism have largely relied on the Best Possi-
ble Self activity [68] or some variant of it, where people
are requested to think about their future life (“Imagine
that everything has gone as well as it possibly could”) and
then write down their reflections. Meta-analyses have
indicated that, on the whole, such interventions primar-
ily affect one’s optimism [69], although effect sizes may
vary depending on how outcome variables are specifi-
cally assessed [70, 71]. Optimism interventions have also
been shown to be able to improve metrics of well-being
operationalized around core aspects of SWB, i.e., happi-
ness, positive affect, negative affect, and life satisfaction
[27, 71]. While the cultural background of participants
is often mentioned as a potentially critical moderator
of individual differences in optimism [64, 69], thus far,
most studies have relied on data collected from individu-
als rooted in Western societies. Only a few studies have
examined cross-cultural differences between the con-
strual of optimism and pessimism with respect to out-
come variables of interest, such as life satisfaction, e.g.,
[72], and only a handful in the context of positive psy-
chology interventions; of all studies included in the meta-
analysis by Carrillo et al. (26 studies) and Heekerens and
Eid (34 studies), only 4 involved individuals from Asian
countries.

Current study

Our primary goal was to quantify the unique relation-
ships between the three potential intervention targets and
both SWB and PWB while accounting for the influence
of the other variables using multivariate regression analy-
sis. This dataset was collected before participants took
part in the experience sampling phase of the study. Here,
SWB was operationalized using the SWLS and the SHS,
whereas PWB was operationalized using the 42-item ver-
sion of the psychological well-being scale ([PWBS, [35]).
Given the known association between personality dimen-
sions and both SWB and PWB [73-75], we first exam-
ined whether gratitude, self-esteem and optimism could
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account for variations in well-being scores among Japa-
nese individuals over and above the explanatory power of
the Big Five personality dimensions. Next, we sought to
explore the relationships between gratitude, self-esteem,
and optimism with SWB and PWB. Studies reporting
enhancements in SWB among non-Western individuals
following participation in positive psychology interven-
tion studies are very limited. In addition, gratitude has
been shown to promote prosocial behaviors such as help-
ing [76], impact meaning in life [77, 78] and improve self-
acceptance [79]. Based on these results, we hypothesized
that among Japanese individuals, gratitude disposition
would have a more pronounced association with PWB
than SWB. Furthermore, since self-esteem has consist-
ently been linked to SWB indicators, particularly life sat-
isfaction, we anticipated it would predominantly account
for variance in SWB. However, we expected this associa-
tion to be less pronounced than in more individualistic
societies due to the more collective nature of our sample
[61] and the reduced emphasis Japanese individuals place
on positive self-evaluations [62]. Because self-esteem was
found to be positively correlated with all 6 dimensions of
the PWBS in a Japanese sample (Pearson’s r ranging from
0.433 to 0.714, [80]), we hypothesized that it would show
an overall association with PWB as well.

Optimism has been shown to be related to life satis-
faction among North American [81] and Japanese indi-
viduals [82]. Because it has been shown to predict life
satisfaction even when accounting for other factors [83],
we hypothesized that optimism would be associated with
SWB in the current sample. Optimism has been shown to
be correlated with meaning in life among Peruvian stu-
dents [84], a concept akin to the PWB’s purpose in life
dimension. Thus, we posited there was going to be a link
between optimism and PWB in our sample as well.

In addition, we examined how gratitude, self-esteem,
and optimism shape the link between everyday life
momentary affective states and day satisfaction evalu-
ations. Although the notion that SWB is structured in
terms of affective (i.e., positive and negative affect) and
cognitive (i.e., life satisfaction) components is widely
accepted, the exact way these primary components com-
bine to form the construct of SWB remains an open
question [85]. Models positing life satisfaction as a pri-
mary outcome of positive and negative affect have been
shown to be empirically viable [86]; consistent with that,
emotions experienced in everyday life have been shown
to be associated with judgments of satisfaction and
meaning [87]. Inspired by these findings, and to com-
plement the results from the cross-sectional data, the
same participants took part in a 4-week experience sam-
pling data collection. Based on that data, we empirically
examined whether and how gratitude, self-esteem and
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optimism shape the link between momentary affective
states in everyday life and end-of-day judgements of day
satisfaction, i.e., the subjective evaluation of how good or
bad a day was. Considering the scarcity of prior studies
addressing this issue using Western samples or other-
wise, we did not make any a priori predictions. However,
if the effects observed across the three variables of inter-
est were found to be non-uniform, we hypothesized that
this would highlight the significant point that, in the
studied cohort, their distinct contributions to individual
well-being extend beyond self-reported data gathered in
a laboratory setting.

Methods
Participants
Seventy-seven participants signed up to the study via
an online recruiting system. Recruitment occurred dur-
ing the months of November 2021 (data collection per-
formed during the months of November/December
2021) and December 2021 (data collection performed
during the months of January/February 2022). Partici-
pants were requested to attend a lab session (in person
or online) where they received orientation about the
study and provided answers to various sociodemographic
questions and to the items of the psychological scales.
Each participant received JPY 1,000 for attending the
session. During the following 4-week period when the
experience sampling (ESM) data were collected, 196 sig-
nals were sent to each participant (JPY 50 was paid for
each response). To further improve response compli-
ance, participants were told that an additional bonus of
JPY 1,000 would be paid for every week they were able
to reply to “most of the signals”; no further details about
the weekly bonus were disclosed to prevent excessive
influence in response behaviors (participants were not
informed about their weekly response performance dur-
ing the study). The weekly bonus was paid at the end of
the study for each week where at least 70% of the signals
were responded. Participants could receive a monetary
reward of up to JPY 14,800 for partaking in the study.
Four participants (ages 39.6 years to 60.7 years old) who
did not belong to the age group of interest (20-35 years
old) and 2 participants who declared to be undergo-
ing psychiatric treatment at the time of the study were
excluded from the analyses. The final sample consisted of
71 participants (41 identified as male, 30 as female), with
a mean age of 23.7 years old (SD=2.3, range 20.7-34.1).
The median and the mode of the ages in this cohort were
23.4 and 22.2 years old, respectively, indicating that the
distribution leaned heavily toward the younger end of the
age range. Table 1 summarizes the demographic charac-
teristics of the participants.
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Table 1 Demographic characteristics of the participants. All
participants were native Japanese speakers residing in Japan at
the time of the study

Participant N 71
Gender
Female 30 41%
Male 41 58%
Age
20to 29 69 97%
30to 39 2 3%
Currently a college/graduate student?
Yes 64 90%
No 7 10%
Personal income
0-100,000 yen 57 80%
100,001-200,000 yen 12 17%
200,001-300,000 yen 2 3%
300,001-400,000 yen 0 0%
400,001-500,000 yen 0 0%
>500,000 yen 0 0%

Procedure and materials
Participants received a detailed explanation about the
study in the lab session, including instructions regard-
ing the procedures involved in the ESM phase of the
study. Participants were reminded that all data collected
during the study would be anonymized before analysis.
Those who agreed to participate were requested to fill in
an informed consent form. Participants then used their
cellphones to register to the online system that was used
to collect data during the 4-week ESM phase of the study
(Exkuma, Japan Experience Sampling Method Associa-
tion). Participants were briefed about the questions that
would be asked during the 4-week ESM phase of the
study and instructed on how to record their responses in
the system. For 4 weeks, signals were sent to the partici-
pants’ cellphones, prompting them to answer the ques-
tions. Six signals (affective state signals, 168 in total) were
sent between 8:00 am and 10:00 pm at random times,
customized for each participant, and 1 additional signal
(daily evaluation signals, 28 in total) was sent every night
at a fixed time (8:15 pm). The minimal interval between
affective state signals was 80 min; participants were told
that affective state signals had to be replied within 90 min
for the system to record their answers. No constraints
were imposed on the daily evaluation signals, but par-
ticipants were encouraged to try to reply within the same
day the signal was sent as much as possible.

Every time participants were prompted by an affec-
tive state signal, they were requested to report (i) their
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current location (home/college campus/part-time job/
in transit/other, outside), and (ii) the number of known
and (iii) unknown people in a 5-m radius (0/1/2/3/4/5/6
or more) [88]. They were then asked to (iv) evaluate their
current mood in terms of 5 positive sentences, namely,
“I'm happy’, “I'm relaxed’, “I feel energized’, “I feel merry’,
“I feel cheerful’, using 1="strongly agree” to 6 ="strongly
disagree’, and if they could find a reason for why they
were feeling like that, to (v) succinctly describe it (other-
wise, declare “nothing in particular” or some equivalent
expression). Next, they were asked to (vi) evaluate their
mood in terms of 5 negative sentences, namely, “I'm sad’,
“I'm angry’, “I feel depressed’, “I feel tired’, “I'm worried’,
and if they could find a reason for why they were feeling
like that, to (vii) succinctly describe it (otherwise, declare
“nothing in particular” or some equivalent expression).
When prompted by a daily evaluation signal, partici-
pants were requested to (a) choose the option that best
described the weather at their current location (rainy/
rainy sometimes sunny/cloudy/sunny) and then pro-
vide a rating of day satisfaction, similar to [89], by rat-
ing the sentences (b) “Overall, it was a good day” and (c)
“Overall, it was a bad day” using 1="strongly agree” to
6="strongly disagree” Signals began to be sent on the
day following the lab session.

After the explanation about the ESM phase of the
study, participants were requested to write a list of (1)
highly positive events and (2) highly negative events
experienced thus far in their lives, followed by a list of
(3) highly positive events and (4) highly negative events
experienced in the past year [90]. They were given 3 min
to complete each of the lists (data not reported). Par-
ticipants then answered a questionnaire that included,
among other things, sociodemographic questions (e.g.,
monthly income, source of income, whether they were
living by themselves, with their parents, etc.), self-eval-
uations on current happiness (0: least happiest possible,
10: most happiest possible), stress levels (0: no stress at
all, 10: extremely stressed), and time spent with family,
friends and alone on a typical day during the previous
week [91] (see Supplementary Information 1 for the full
list of questions). Scale items were also included in the
questionnaire (see Measures below for details). A sub-
set of the scales was collected at the end of the 4-week
period and every 4 weeks for the following 6 months
(data not reported).

Measures
Psychological scales
The descriptive statistics regarding the data from the psy-
chological scales are summarized in Table 2.

NEO Five-Factor Inventory-3 (NEO-FFI). The 60
items of the Japanese translation of the NEO-FFI [92]
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Table 2 Descriptive statistics of the psychological scales. Range
refers to the sample range

N=71
M SD  Range
NEO-FFI 1 Neuroticism 27.87 9.8 [3-47]
2 Extraversion 2518 6.80 [11-40]
3 Openness 30.82 656 [20-46]
4 Agreeableness 30.52 6.05 [15-47]
5 Conscientiousness 2638 738 [11-41]
6 Positivity Scale (P-Scale) 2563 6.18 [9-40]
7 Self-Esteem (SE) 2607 563 [13-40]
8 Satisfaction With Life Scale (SWLS) 2028 578 [5-34]
9 Revised Life Orientation Test (LOT-R)  15.14 2.74 [8-21]
PWBS 10 Autonomy 2886 638 [14-49]
11 Environmental Mastery 2921 6.69 [16-47]
12 Personal Growth 3731 575 [23-49]
13 Positive Relationships with Others 3446 7.28  [13-46]
14 Purpose in Life 3146 592 [18-47]
15 Self-Acceptance 3056 753 [13-49]
16 Gratitude Questionnaire (GQ-6) 31.77 561 [18-42]
17 Subjective Happiness Scale (SHS) 469 125 [1-7]
18 CES-D 1480 9.83 [0-40]

were used to obtain scores of neuroticism (N), extra-
version (E), openness to experience (O), agreeableness
(A), and conscientiousness (C). Respondents evalu-
ated each item using a 5-point scale (1 =“strongly disa-
gree” to 5="strongly agree”). Cronbach’s alpha was
employed to assess internal consistency; in the current
sample, the alphas were 0.869 (N), 0.777 (E), 0.722 (O),
0.709 (A), and 0.815 (C).

Positivity Scale (P-Scale). Positive orientation [93]
was assessed using an 8-item questionnaire designed
to measure one’s general tendency to embrace a posi-
tive outlook about oneself, one’s life and one’s future
[94]. Positive orientation is hypothesized to be a com-
mon latent construct underlying self-esteem [56],
satisfaction with life [16], and optimism [95]. We
employed the Japanese translation of the scale pro-
vided by the first author of the original study (per-
sonal communication). Respondents evaluated each
item using a 5-point scale (1="strongly disagree” to
5="strongly agree”). Cronbach’s alpha in the current
sample was 0.861. The four-week test—retest reliability
was assessed using Pearson correlation based on the
responses from 67 participants who returned the ques-
tionnaire at the end of the ESM phase; in the current
sample, r =0.684.
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Rosenberg’s Self-Esteem (SE)

Self-esteem was assessed using a 10-item questionnaire
originally developed to measure the extent to which ado-
lescents are overall contented with themselves [56]. We
employed the Japanese translation of the scale developed
by Mimura and Griffiths [96]. Respondents evaluated
each item using a 4-point scale (1 ="strongly disagree” to
4="strongly agree”). Cronbach’s alpha was 0.881, and the
four-week test—retest reliability was r=0.784.

Satisfaction With Life Scale (SWLS)

Satisfaction with life was measured using a 5-item scale
designed to assess subjectively perceived levels of global
life satisfaction [16]. We employed the Japanese trans-
lation of the SWLS available on the website of the first
author of the original study. Respondents evaluated each
item using a 7-point scale (1="“strongly disagree” to
7 ="strongly agree”). Cronbach’s alpha was 0.826, and the
four-week test—retest reliability was r=0.754.

Revised Life Orientation Test (LOT-R)

Optimism was assessed using the 10 items of the LOT-R
[95]. The aggregate score was used in the analysis after
reverse scoring the answers to the 3 negatively worded
items and adding them to the sum of the answers to the 3
positively worded items, although the negatively and pos-
itively worded items can be employed separately to yield
scores of pessimism and optimism, respectively. Partici-
pants responded to the 4 filler items as well. We employed
a Japanese translation of the scale [97]. Respondents eval-
uated each item using a 4-point scale (1 ="strongly disa-
gree” to 4="strongly agree”). Cronbach’s alpha for the 3
positive items, 3 negative items and all 6 items combined
were 0.589, 0.312, and 0.603, respectively. Data for the
four-week test—retest were not collected, but results from
a similar sample have shown that the scale has good reli-
ability (r=0.82, three-week test—retest, [97]).

Psychological Well-Being Scale (PWBS)

The 42-item version of the PWBS was used to assess self-
reported psychological well-being [35]. The scale employs
7 items to measure each of the 6 dimensions (autonomy,
environmental mastery, personal growth, positive rela-
tions with others, purpose in life and self-acceptance).
We employed the Japanese translation of the scale used
in [98]. Items were intermixed, and respondents evalu-
ated each item using a 7-point scale (1="strongly disa-
gree” to 7="strongly agree”). Cronbach’s alphas were
0.690 (autonomy), 0.796 (environmental mastery), 0.723
(personal growth), 0.833 (positive relations with oth-
ers), 0.617 (purpose in life), and 0.843 (self-acceptance).
The four-week test—retest reliability r values were 0.793
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(autonomy), 0.755 (environmental mastery), 0.785 (per-
sonal growth), 0.874 (positive relations with others),
0.814 (purpose in life), and 0.796 (self-acceptance).

Gratitude Questionnaire (GQ-6)

Dispositional gratitude was measured using the 6-item
questionnaire developed by McCullough et al. [99]. We
employed the Japanese translation of the scale devel-
oped by Kobayashi [100]. Respondents evaluated each
item using a 7-point scale (1="“strongly disagree” to
7="strongly agree”). Cronbach’s alpha was 0.784. Data
for the four-week test-retest were not collected, but
results from a similar sample have shown that the scale
has good reliability (r=0.86, four-week test—retest,
[101]).

Subjective Happiness Scale (SHS)

This 4-item questionnaire was developed to directly
assess individual levels of global happiness [53]. Hap-
piness is thought to be closely related to the affective
component of subjective well-being, i.e., the predomi-
nance of positive/pleasant affect over negative/unpleas-
ant affect [30]. Respondents evaluated each item using
a 7-point scale; anchor labels varied depending on the
item: 1="not a very happy person” to 7="a very happy
person’, 1="less happy” to 7="more happy’, 1="not at
all” to 7="a great deal” We employed the Japanese trans-
lation of the scale developed by Shimai et al. [102]. Cron-
bach’s alpha was 0.884. Data for the four-week test—retest
were not collected, but results from a similar sample have
shown that the scale has good reliability (r=0.86, five-
week test—retest, [102]).

Center for Epidemiologic Studies Depression Scale (CES-D)

This is a 20-item questionnaire developed to assess
symptoms of depression in the general population [103].
Respondents evaluated each item according to the dura-
tion of symptoms in the previous week using 0="rarely
or none’, 1="1 to 2 days’, 2="3 to 4 days’, and 3="5 or
more days” We employed the Japanese translation of
the scale [104]. Cronbach’s alpha in the current sample
was 0.894, and the four-week test—retest reliability was
r=0.771.

Experience sampling method

Responses for the 5 momentary positive affect items and
the 5 momentary negative affect items resulting from a
single signal were averaged to form a composite positive
and negative affect score, respectively. The average Cron-
bach’s alpha across participants for the positive and nega-
tive ratings were 0.875 and 0.636, respectively, indicating
that the within-person internal consistency of momen-
tary positive affect responses was on average higher than
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the internal consistency of momentary negative affect
responses. These composite scores were grouped by day
and further averaged, resulting in one mean momentary
positive affect score (PA) and one mean momentary neg-
ative affect score (NA) for each of the days of the ESM
phase for each participant. The scores were then paired
with the “good day” (GD) and “bad day” (BD) responses
to the daily evaluation signals. Both PA and NA and GD
and BD were significantly negatively correlated (Spear-
man’s rank correlation rho=-0.591 and rho=-0.831,
respectively). Days in which the mean affect scores could
not be computed, due to the complete lack of responses
to the affective state signals sent on that day or the
absence of a daily evaluation signal response, were elimi-
nated from the dataset.

Statistical analyses

IBM SPSS Statistics (version 28) and MATLAB (R2021b
Update 3) were used to preprocess and analyze the cross-
sectional data. Personality has been associated with a
range of life outcomes closely associated with the notion
of well-being [105, 106]; therefore, we first examined
whether gratitude, optimism and self-esteem could add
explanatory power to measures of well-being beyond
what is already accounted for by personality dimensions
in the current sample. Failure to do so would suggest that
the respective variable had little potential to serve as a
target in a well-being intervention. Hierarchical regres-
sions were performed with SWLS, SHS and the 6 dimen-
sions of PWB as dependent variables. The five personality
dimensions were entered as predictor variables at step 1
of the hierarchical regression; at step 2, one of the vari-
ables of interest, i.e., gratitude (GQ-6), self-esteem (SE),
or optimism (LOT-R), was further added to the model as
a predictor.

Multivariate regression analysis was employed to
simultaneously examine the relationships between grati-
tude, self-esteem, and optimism with metrics of SWB
and PWB. We also included CES-D scores as an out-
come variable to explore relationships with depressive
symptom intensity. Specifically, we performed a multi-
variate regression analysis with CES-D, SWB and the 6
PWBS dimensions as outcome variables and gratitude
(GQ-6), self-esteem (SE), optimism (LOT-R), current
stress, and gender (operationalized as a dummy variable
with female=0, male=1) as predictor variables while
additionally controlling for age and income (0—100,000
yen=1, 100,001-200,000 yen=2, ...,>500,000 yen=6).
These additional variables were included based on evi-
dence indicating their influence on individual well-being
differences [107-112].

Hierarchical linear models implemented using HAD
version 17.2 [113] were employed to analyze the data
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collected in the experience sampling phase. Signal
responses (level-1) were nested within participants
(level-2) to analyze the associations between PA (level-1
predictor variable) and judgments of “Overall, it was a
good day” (level-1 outcome variable), and associations
between NA (level-1 predictor variable) and judgments
of “Overall, it was a bad day” (level-1 outcome variable).
To disaggregate level-1 and level-2 effects [114], PA and
NA were person-mean-centered (i.e., the mean PA/
NA of a participant was subtracted from all the respec-
tive daily scores). Furthermore, to examine how those
associations were affected by gratitude, self-esteem and
optimism, each of those individual scores was added
as a level-2 predictor variable, together with a factor
to account for an interaction between them and the
PA (NA) scores. Level-2 predictors were grand-mean
centered to facilitate interpretation of possible interac-
tion results. A random intercept and a random slope
for the PA (NA) scores were included in the model to
take individual differences in within-participant asso-
ciations between momentary affect and day evaluations
into account and examine potential between-partici-
pant differences. For all analyses, statistical significance
was set at a threshold of p <0.05. Bonferroni correction
for multiple comparisons was employed when assessing
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the pairwise linear correlation coefficients between the
various scales.

Results

Psychological scales

Table 3 shows the pairwise linear correlation coefficients
(Pearson) between the scores obtained from the self-
reported data collected in the lab session. Among the
personality dimensions, neuroticism and extraversion
have been frequently associated with well-being indi-
cators, particularly those associated with the concept
of SWB [115, 116]. Results involving neuroticism and
extraversion largely replicated those reported in previ-
ous studies. Because most of the scales had a positive
flavor, neuroticism was negatively correlated with virtu-
ally all of them, in particular self-esteem, SWLS, opti-
mism (LOT-R), environmental mastery, self-acceptance
and SHS. Neuroticism has been associated with several
mood and physical disorders [117], especially depression
[118-120]; in line with previous results, neuroticism was
positively correlated with CES-D scores in the current
sample. Extraversion, on the other hand, was negatively
correlated with CES-D scores and positively correlated
with positive orientation, self-esteem, optimism and
scales associated with SWB, i.e.,, SWLS [121, 122] and

Table 3 Pairwise linear correlation coefficients (Pearson) between the scales (N=71). Asterisks indicate coefficients that were
statistically significant (p<.05); values highlighted in boldface were still significant after applying Bonferroni correction for 153
comparisons. Spearman rank correlations were computed when appropriate, i.e., when one or both variables failed to pass the

Anderson-Darling test for normality (p <.05)

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

1 Neuroticism -0.41* -0.04 -0.28* -0.20 -0.41* -0.64* -0.49* -0.50* -0.44* -0.62* -0.30* -0.31% -0.17 -0.65* -0.06 -0.53% 0.57*
2 Extraversion 1.00 0.15 -0.44* 0.15 0.60* 0.53* 0.55% 0.61* 0.08 0.57* 0.60* 0.56* 0.27% 0.58* 0.40* o0.51* -0.54*
3 Openness 1.00 0.01 -0.16 0.15 0.16 0.28* 0.13 0.18 -0.05 0.33*  -0.00 0.04 0.23 0.20 0.16 -0.01

4 Agreeableness 1.00 -0.04 0.36% 0.23 0.31% 0.34* -0.08 0.41* 0.46* 0.62* 0.32% 0.34*  0.47* 0.29* -0.16
5 Conscientious. 1.00  0.24% 0.18 0.21* 0.10 0.16 0.40% 0.33*% 0.18 0.47*  0.31% 0.03 0.24* -0.35%
6 P-Scale 1.00 0.74* 0.72* 0.44* 0.17 0.54* 0.53* 0.51* 0.43* 0.80* 0.47* 0.69* -0.41%
7SE 1.00 0.66* 0.51* 0.33* 0.56* 0.49* 0.44* 0.26* 0.83* 0.28% 0.68* -0.56*

8 SWLS 1.00 0.45% 0.22 0.53% 0.49* 0.46* 0.23 0.79*  0.33* 0.71* -0.51%

9 LOT-R 1.00 0.22 0.44* 0.46* 0.38* 0.33* 0.59* 0.34* 0.51% -0.36*

10 Autonomy 1.00 0.21 0.07 -0.17 0.19 0.33% -0.02 0.12 -0.08
11 Env. Mastery 1.00 0.49* 0.51*% 0.36* 0.62* 0.14 0.54* -0.65*
12 Pers. Growth 1.00 0.56* 0.59* 0.58* 0.52* 0.53* -0.35
13 Pos. Rel. Others 1.00 0.36* 0.48* 0.52* 0.48* -0.40*
14 Purpose in Life 1.00 0.35% 0.36% 0.30% -0.24*
15 Self-Acceptance 1.00 0.32*  0.74* -0.58*
16 GQ-6 1.00 0.45* -0.13
17 SHS 1.00 -0.51%

18 CES-D

1.00
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SHS [123], as well as with all the PWB dimensions [124],
except for autonomy and purpose in life. Regarding the
other personality dimensions, openness was correlated
with SWLS and personal growth, although in both cases,
statistical significance did not pass the Bonferroni cor-
rection for multiple comparisons. Agreeableness was
positively correlated with personal growth, positive rela-
tions with others and GQ-6. Conscientiousness was posi-
tively correlated with purpose in life.

Positive orientation [93] is based on the constructs
of self-esteem, life satisfaction (SWLS) and optimism;
therefore, as expected, it showed robust correlation with
all three scales. Furthermore, positive orientation was
positively correlated with all PWB dimensions (apart
from autonomy), GQ-6 and SHS. Aside from the cor-
relations mentioned previously, self-esteem was posi-
tively correlated with SWLS, optimism, environmental
mastery, personal growth, positive relations with others,
self-acceptance and SHS; moreover, it was negatively cor-
related with CES-D. SWLS was positively correlated with
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optimism and all PWB dimensions (except for autonomy
and purpose in life) as well as SHS, in addition to the
correlations mentioned before. Optimism was positively
correlated with environmental mastery, personal growth,
self-acceptance and SHS, in addition to the correlations
mentioned previously. Finally, GQ-6 was positively corre-
lated with SHS, in addition to the links mentioned before.

Results from the hierarchical regressions are sum-
marized in Table 4. Adding gratitude to the regres-
sion model initially fed with the personality dimensions
significantly explained additional variance of SHS and
the PWB dimensions of positive relations with oth-
ers and purpose in life. Adding self-esteem significantly
explained additional variance in the SWLS, SHS, and the
PWB dimensions of personal growth, positive relations
with others and self-acceptance. Adding optimism sig-
nificantly explained additional variance of SHS and the
PWB dimension of self-acceptance. Overall, the results
showed that all three variables could explain variance
beyond personality dimensions in at least one metric of

Table 4 Summary of hierarchical multiple regressions (N=71) individually testing the incremental validity of Gratitude (GQ-6), Self-
Esteem (SE) and Optimism (LOT-R) in predicting PWBS, SWLS and SHS scores (Step 2), controlling for NEO-FFI personality factors (Step

1). The statistical significance of each AR? is indicated by p

Step 1 Step 2 Change statistics
R? F(5, 65) R? F(6, 64) AR? F(1,64) p
GQ-6 PWBS Autonomy 300 5577 301 4603™" 001 113 738
Env. Mastery 604 19.831™ 607 19.494™ 003 528 470
Pers. Growth 602 19670 624 17697 022 3.717 058
Pos. Rel. Others 575 17557 617 17.182™ 042 7.087" 010
Purpose in Life 340 6.707"" 392 6.885" 052 5468" 023
Self-Acceptance 593 18972 612 16482 019 3111 083
SWLS 455 10.868™ 472 9546 017 2.055 157
SHS 408 8972 487 10.130™ 079 9826 003
SE PWBS Autonomy 300 5577 305 4679 005 434 513
Env. Mastery 604 19831 613 16.870™" 009 1420 238
Pers. Growth 602 19670™" 640 18930 038 6.661" 012
Pos. Rel. Others 575 17557 612 16.794™ 037 6.097" 016
Purpose in Life 340 6.707"" 356 59017 016 1.574 214
Self-Acceptance 593 18972™ 778 37337 184 53.110™" <001
SWLS 455 10868 553 13.205™ 098 140117 <.001
SHS 408 8972 577 14554 169 25534 <.001
LOT-R PWBS Autonomy 300 5577 308 4739™ 007 683 412
Env. Mastery 604 19.8317 604 16277 000 012 913
Pers. Growth 602 19670 606 16392 004 601 A4
Pos. Rel. Others 575 17557 575 14446 001 104 749
Purpose in Life 340 6.707"" 356 5899 016 1.564 216
Self-Acceptance 593 18972 626 17.853" 033 5577 021
SWLS 455 10868 461 91417 006 731 39
SHS 408 8972 457 8962 048 5682 020

" p<.05,* p<.01,** p< 001
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SWB and one dimension of PWB. Curiously, in this sam-
ple, only self-esteem, but not gratitude or optimism, was
found to influence SWLS beyond personality dimensions.

Having established that gratitude, self-esteem, and
optimism can influence SWB and PWB at a very basic
level, we sought to quantitatively assess the extent of
their influences on the metrics of well-being, along with
current level of stress and gender, controlling for age
and income. The results from the multivariate regres-
sion analysis are summarized in Table 5. Unstandardized
regression coefficients (B) reveal the sign of the relation-
ship, whether positive or negative; effect sizes were com-
puted in terms of partial eta squared values (ng) to gauge
the strength of the relationship.

Results showed that among the PWB dimensions,
gratitude was a predictor of personal growth (B=0.405,
n2 =0.201), positive relations with others (B 0.644,
ng =0.283), and purpose in life (B=0.382, n =0. 122)
Gratitude was also a predictor of SHS (B= 0050 np
=0.103). In contrast, self-esteem was a predictor of
CES-D (B=-0.447, n =0.081) and the PWB dimen-
sions of autonomy (B 0. 363 n =0.067), environmen-
tal mastery (B 0.328, np =0. 074) personal growth
(B 0.288, np =0.081) and self-acceptance (B=0.822,
np =0.533). In addition, self-esteem was also found to
be a predlctor of SWLS (B=0.488, 12 =0.249) and SHS
(B=0.113, n =0. 289) Optimism was a predictor of
CES-D (B= 0 744, n =0.060) and PWB self-acceptance
(B=0.427, np =0. 075) but no association was found with
metrics of SWB. Current level of stress was a predictor of
CES-D (B=1.905, n =0.300), PWB environmental mas-
tery (B=-0.972, n2 —0 158), positive relation with oth-
ers (B=-0.799, nzp =0.102), self—acceptance (B=-0.675,
np =0.171) and SWLS (B=-0.609, n =0.122). We also
observed an effect of gender on S\X/LS (B=-2.0.49, np
=0.066); because female individuals were coded as 0 and
male individuals were coded as 1, this result indicates
that gender had a negative impact on the SWLS of male
individuals in this sample.

ESM data

Six participants failed to reply to more than 50% of the
affective state signals, so their data were excluded from
the analysis (3 male and 3 female participants). They
responded on average to only 26.2% of the affective state
signals (SD=0.129) and 49.4% of the daily evaluation sig-
nals (SD=0.369). Compliance among the remaining 65
participants was visibly much better; they responded on
average to 85.5% of the affective state signals (SD=0.086)
and 94.2% of the daily evaluation signals (SD=0.070),
resulting in a dataset of 9,340 affective state signals
and 1,714 daily evaluation signals in total. On average,
participants were surrounded by 0.976 known people
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(SD=0.794, range: 0 to 3.481) and 0.937 unknown peo-
ple (SD=0.763, range: 0 to 5.413) when responding to
the affective state signals. Across participants, the distri-
bution regarding the place from which the signals were
responded was home 59.9% (SD=0.211), college cam-
pus 16.0% (SD=0.162), part-time job 3.9% (SD=0.051),
in transit 9.9% (SD=0.072), and other, outside 10.2%
(SD=0.085). Furthermore, on average, participants
described a reason for their positive affective state (other
than “nothing in particular”) in 65.9% of the affective
state signals (SD=0.347, range O to 1) and a reason for
their negative affective state (other than “nothing in par-
ticular”) in 56.4% of the signals (SD=0.364, range 0 to 1).
Both values were highly correlated across participants
(Pearson r=0.922), indicating that those who declared a
reason for their current affective state did that consist-
ently for both positive and negative states.

Because the internal consistency of the momentary
negative affect ratings was low compared to the momen-
tary positive affect ratings and the GD and BD were
strongly correlated, we focused the analysis on the asso-
ciation between PA and GD only. Multilevel modeling
results showed that both within (PA (pm)) and between-
participants (PA (gm)), greater mean momentary positive
affect was associated with higher GD scores, i.e., days on
which greater momentary positive affect was experienced
were associated with higher “good day” evaluations (rela-
tive to other days), and participants who enjoyed greater
momentary positive affect also gave higher “good day”
evaluations (relative to other participants). Similarly, par-
ticipants with greater self-esteem scores (SE) were also
associated with higher GD scores. Interaction factors
indicated a distinct moderator effect of SE and gratitude
(GQ-6): while increasing GQ-6 strengthened the associa-
tion between PA and GD (positive B), increasing SE had
the opposite effect (negative B). Moreover, PA signifi-
cantly differed across participants, as did the association
between PA and GD (see random effects results). Results
are summarized in Table 6.

Discussion

To optimize the effectiveness of positive psychol-
ogy interventions, it is crucial to take into considera-
tion the underlying structure of well-being in the target
population. To address this question, we examined how
gratitude, self-esteem and optimism are related to two
conceptualizations of well-being among Japanese indi-
viduals. As hypothesized, multivariate regression results
indicated that gratitude disposition was more strongly
associated with the PWB dimensions than the core SWB
scales (i.e., SWLS and SHS). Conversely, self-esteem
was more strongly associated with SWLS and SHS than
PWB, except for the dimension of self-acceptance. These
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Table 6 Associations between mean positive affect scores (PA),
gratitude (GQ-6), self-esteem (SE), and optimism (LOT-R) and
‘good day” evaluations (GD), estimated using hierarchical linear
modeling based on the experience sampling data collected
over the course of 4 weeks (N=65). Statistically significant results
(p<.05) are highlighted in boldface. pm: person-mean centered
variables; gm: grand-mean centered variables

B (SE) 95% Cl t p
Fixed effects
PA (pm) 0.899"" (0.044) [0.811,0986] 20561  <.001
PA (gm) 0.856""(0.083) [0690,1.023] 10291  <.001
GQ-6(gm) -0003(0010)  [-0023,0017] -0305 761
SE (gm) 0.026" (0.011)  [0.004,0048] 2323 024
LOT-R(gm) -0.034(0018)  [-0070,0003] -1854 069
PA*GQ-6  0.0377"(0.010) [0017,0056]  3.833 <.001
PA * SE -0.016"(0.007)  [-0.030,-0.002] -2319 024
PA*LOT-R  0.004 (0.016) [-0028,0035] 0236 814
o’ df X p
Random effects
Intercept ~ 0.153™ 60 454370  <.001
PA 0.023" 61 85069 023

B Unstandardized regression coefficient, SE Standard error, C/ Confidence
interval, t t-statistic, p p value, 6% variance component, df degrees of freedom, x?
chi-square statistic

" p<.05,**p<.001

findings suggest an interplay between gratitude and
self-esteem that has not been explored in prior stud-
ies. While previous research has highlighted the general
importance of cultural context in determining outcomes
of positive psychology interventions, the current find-
ings offer a deeper insight of how specific psychological
constructs relate to well-being measures among Japanese
individuals.

Importantly, these results suggest that gratitude and
self-esteem play complementary roles as enablers of
well-being in the examined sample and underscore the
importance of understanding the underlying struc-
ture connecting intervention targets to outcomes when
designing interventions that cater to the characteristics of
a particular cohort. It is illustrative that the GQ-6 did not
significantly explain SWLS variance beyond personality
factors in the dataset composed mostly by Japanese col-
lege students (Table 4), in great contrast with the results
of a previous study involving UK college students [125].
This finding dovetails with previous studies involving
Japanese participants that failed to detect enhancements
in life satisfaction following a gratitude intervention (e.g.,
[52, 54]). This raises the possibility that among Japanese
individuals, and possibly other East Asian populations,
gratitude disposition is not strongly linked with metrics
of life satisfaction as previously assumed, making grati-
tude interventions possibly less effective in improving
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SWB. Indeed, additional analyses based on an expanded
dataset collected via a web survey (N=1,024, mean age
45.8 years old (SD=13.8), range=20-69, Supplemen-
tary Information 2, Table C) indicated that even though
GQ-6 is linked with SWLS, its effect is much smaller
than that of self-esteem. At face value, these results sug-
gest that self-esteem would be a more viable intervention
target if the primary goal is to strengthen feelings of life
satisfaction (SWLS) or happiness (SHS). On the other
hand, given the stronger associations observed between
gratitude and the PWB dimensions, the current results
would predict that gratitude interventions should result
in improvements related to facets associated with PWB,
for instance, positive relations with others.

A dissociation between gratitude and self-esteem was
also observed in the interaction results from the hierar-
chical linear modeling based on the experience sampling
data, collected daily over the course of 4 weeks (Table 6).
While greater levels of gratitude disposition strength-
ened the association between momentary positive affect
ratings collected during the day and end-of-day judg-
ments of day satisfaction, greater levels of self-esteem
had the opposite effect. Interestingly, self-esteem, but not
gratitude, had a direct effect on day satisfaction evalua-
tions, suggesting that people high in self-esteem typically
assign higher scores of “good day” Taken both results
together, one possible interpretation would be that high
self-esteem individuals are less reliant on momentary
affective experiences when making judgments of day
satisfaction. More broadly, they signalize that gratitude
disposition and self-esteem distinctly facilitate individual
well-being in the current sample.

What these results suggest in their entirety is that only
by understanding the relationships between intervention
targets and measures of well-being can positive psychol-
ogy interventions be optimized to improve the well-being
of specific cohorts. It is symptomatic that recent meta-
analyses have shown that the effects of positive psychol-
ogy interventions are not as large as once thought to be
[8, 9]. This is largely consistent with the view that person-
activity fit [10, 11] across studies is overall low, resulting in
suboptimal outcomes. Gaining a better understanding of
the impact of cultural factors on intervention outcomes,
along other factors such as age, gender and personality,
will be crucial to move the field from a one-size-fits all
approach toward the practice personalized positive psy-
chology interventions that are based on robust scientific
evidence. Tailoring interventions to enhance individual
well-being more effectively will also enable the study of the
psychological and biological mechanisms underlying the
state of well-being in much greater detail.

There are several limitations that must be kept in mind.
First and foremost, the links clarified by the current
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results do not necessarily imply causality. Causal rela-
tionships are more reliably established through inter-
vention or longitudinal studies. Evidently, a prerequisite
for designing effective interventions is a nuanced under-
standing of how things are structured in the target popu-
lation. Furthermore, the results from the multivariate
regression analysis, including the effect sizes, are largely
dependent on our selection of predictor variables, i.e.,
gratitude, self-esteem, and optimism. That choice was
guided by previous studies and our particular interest
in intervention paradigms that are self-applied, scalable,
and easy to implement and monitor using digital technol-
ogies. Nevertheless, there is no shortage of alternatives
[9]; it remains to be verified how gratitude, self-esteem
and/or optimism interventions fare against other inter-
ventions as enablers of SWB and PWB in this particular
population.

Another limitation is that results were largely based on
answers retrieved using psychological scales, sometimes
based on ratings systems that might not have looked
entirely intuitive or natural to the respondents. Such
type of data may be especially affected by demand char-
acteristics and other sociodemographic and cultural fac-
tors. There is no question that they are a valuable source
of information [126] and can provide unique insights
into the affective-cognitive processes underlying vari-
ous psychological constructs [127]; however, future work
should seek to corroborate such findings with converg-
ing evidence based on data collected using alternative
approaches, such as behavioral assessments, physiologi-
cal recordings or observer-based methods. Experience
sampling maximizes ecological validity and provides a
practical alternative to minimize dependency on self-
reported data collected using psychological scales in lab-
oratory settings.

As the current study showed, experience sampling can
provide invaluable insights that cannot be attained by
laboratory-based methodologies alone. However, it is
important to bear in mind that the results are predicated
on the assumption that affective states experienced during
the day are associated with end-of-day judgments of day
satisfaction. This implicitly assumes a model of SWB in
which the causality flows from the affective components
of SWB to its cognitive component (i.e., life satisfaction).
Although that model has been shown to be a viable model
for understanding the internal structure of SWB [86],
there are other competing models that also merit consid-
eration [85, 86]. SWB is likely to be a dynamically chang-
ing complex construct, therefore, more work is necessary
to refine and qualify the current findings, to further clarify
under which conditions the current results hold.
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One notable limitation of our study is that it over-
lapped with the COVID-19 pandemic. The unprec-
edented circumstances and global challenges posed
by the pandemic may have influenced participants’
responses in ways not typically observed under pre-or
post-pandemic conditions. The unique stressors and
disruptions during this period may have influenced the
results in ways that can only be clarified in the future via
replication studies.

Pertinent to the current work, there is the critical
question of whether the conceptualizations of SWB
and PWB in the psychology literature in general, and
as operationalized in the current study in particular,
are equally relevant across individuals of different cul-
tural backgrounds [19], or individuals that share the
same cultural background but have different sociode-
mographic characteristics. This is not a trivial matter;
without a proper understanding of such nuances, inter-
ventions may be inadvertently attempting to optimize
the wrong outcome. For instance, it has been shown that
owing to culture-specific attitudes and thinking styles,
the very act of “seeking happiness” may paradoxically
lead to impairments in happiness and well-being; highly
motivated happiness seekers were associated with lower
well-being in the US (more individualistic society) but
with higher well-being in East Asia (more collectivistic
societies) [128]. Culturally sensitive scales may allow to
more appropriately assess constructs that are integral to
the notion of well-being, such as happiness [129]. These
more refined measures allow the examination of differ-
ences and similarities surrounding the structure of well-
being within and across cultures. For instance, recent
results employing such measures have raised questions
about the appropriateness of life satisfaction as a metric
of well-being in more collectivistic societies [130]. Such
insights provide a foundational framework upon which
positive psychology interventions tailored to specific
cultural contexts can be developed.

Conclusions

The need to effectively promote individual well-being
through simple interventions has grown, especially con-
sidering the global decline in happiness over the past
decade around the world, a trend that persisted through-
out the COVID-19 pandemic [131]. Our findings suggest
that while gratitude, self-esteem, and optimism influence
individual well-being as a whole, they likely play distinct
roles as facilitators of SWB and PWB among Japanese
individuals. Future studies should capitalize on findings
like these to develop more culturally competent positive
psychology interventions.
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