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BACKGROUND

Habitual use of cognitive reappraisal and expressive sup-
pression as emotion regulation strategies has been shown
to relate differently to dispositional positive and negative
affect and satisfaction with life. In this study, we aimed
to establish the role of affectively different forms of mind-
wandering - i.e., spontaneously initiated thinking about
matters unrelated to the individual’s current task and the
immediate environment - in the associations between the
employment of each of these strategies and life satisfac-
tion. Our main theoretical idea was that affective conse-
quences of employing cognitive reappraisal and expressive
suppression influence positive and negative mind-wander-
ing, which contribute to satisfaction with life.

PARTICIPANTS AND PROCEDURE

A convenient sample of 217 respondents (154 women) aged
19-88 (M = 44.97, SD = 17.16) filled out questionnaires as-
sessing variables of interest: the Emotion Regulation Ques-
tionnaire, the Positive and Negative Affect Schedule-Trait,
the Task-Unrelated Thoughts Questionnaire, and the Sat-
isfaction with Life Scale.

RESULTS

In the estimated PLS-SEM structural model, there were
significant indirect paths leading from emotion regulation
strategies to satisfaction with life through 1) positive or
negative affect and positive or negative mind-wandering as
sequential mediators, 2) positive affect (over and above its
associations with positive and negative mind-wandering),
3) positive and negative mind-wandering (due to their neg-
ative associations with suppression).

CONCLUSIONS

Positive and negative mind-wandering may mediate the
relationships between the frequency with which individu-
als employ cognitive reappraisal and expressive suppres-
sion to regulate emotions and their global life satisfaction.
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BACKGROUND

Life satisfaction may depend on factors such as the
balance of adverse and desirable events in the indi-
vidual’s life, relationships with others, professional
fulfilment, economic status, health, etc. However,
individuals can modulate the cognitive and affec-
tive responses to events or conditions in their lives
and, thus, the impact of these circumstances on well-
being. An important line of research on emotion
regulation contrasts the consequences or correlates
of two strategies people can use to control emotion:
cognitive reappraisal (henceforth reappraisal) and
expressive suppression (henceforth suppression; e.g.,
Gross & John, 2003). Reappraisal involves changing
the way of thinking about a situation to change its
emotional influence. Suppression is simply inhibit-
ing ongoing emotion-expressive behavior. Gross
and John (2003) devised the Emotion Regulation
Questionnaire (ERQ), which measures the strength
of individual tendencies to employ each of these
strategies. They found that the propensity to use re-
appraisal was positively associated with trait posi-
tive affect, negatively associated with negative af-
fect, and positively associated with life satisfaction.
The reverse held for the tendency to use suppression
as an emotion-regulation strategy: it was negatively
associated with positive affect, positively associ-
ated with negative affect, and negatively associated
with life satisfaction. Subsequent research using the
ERQ confirmed the relationships between the two
emotion regulation strategies and satisfaction with
life (e.g., Haga et al., 2009; Kobylinska et al., 2022;
Schutte et al., 2009; Toh & Yang, 2022) and, broadly,
the relationships of these strategies with positive
and negative affect, with mixed results relating to
the association between the tendency to use sup-
pression and increased negative affect (e.g., Balza-
rotti et al., 2010; Brockman et al., 2017; Cabello et al.,
2013; Haga et al., 2009; Ioannidis & Siegling, 2015;
Kobylinska et al., 2022; Schutte et al., 2009).

Experimental research in which the employment
of reappraisal and suppression in response to emo-
tion-evoking stimuli was manipulated supported
the view that these strategies influence emotions
differently (for an overview, see Gross, 2014). Re-
appraisal has been found to reduce negative emo-
tions at behavioral, experiential, and neural levels
and increase the experience of positive emotions.
In contrast, suppression reduces just the expres-
sion of negative emotions but not their experiential
aspect, increases activation of the sympathetic ner-
vous system and brain regions involved in generat-
ing emotion, and reduces the experience of positive
emotions.

One plausible interpretation of the correlations
between emotion regulation strategies, dispositional
affect, and satisfaction with life is that the frequency

of usage of reappraisal and suppression translates
into the individual’s higher or lower typical positive
and negative affect, and the intensity of both con-
tributes to greater or lesser well-being and satisfac-
tion with life. In this study, we consider additional
variables that may play a role in these relationships:
affectively different forms of spontaneous off-task
mental activity or mind-wandering.

Mind-wandering is a pervasive component of
people’s mental life. According to various studies us-
ing the experience-sampling method in natural life
situations, for 1/5 to even 1/2 of the waking hours,
people think about something other than their cur-
rent activities or happenings in their immediate envi-
ronment (e.g., Kane et al., 2017; Killingsworth & Gil-
bert, 2010; Marcusson-Clavertz et al., 2016). A high
incidence of mind-wandering is also suggested by
laboratory studies, which show that even when per-
forming demanding tasks, participants tend to slip
into thinking about matters unrelated to what they
are supposed to be doing. Thus, mind-wandering
constitutes a considerable part of people’s inner ex-
perience.

Both psychological and neuropsychological data
suggest that while mind-wandering, individuals of-
ten think about their qualities, recent experiences,
relationships with others, problems to solve, tasks to
do, visions of the future, and plans (e.g., Andrews-
Hanna et al.,, 2014). Thus, mind-wandering may rep-
resent a constant reflection on the events in one’s
life, the ongoing construal of an updated interpre-
tation of the current state of affairs, predicting the
future, and planning. Undoubtedly, individuals differ
in the typical cognitive, affective, and conative con-
tent of these mentations.

Research into individual differences in mind-
wandering and their nomological network suggests
a need to distinguish affectively positive and nega-
tive forms of this activity (e.g., Gid & Kowalczyk,
2019; Huba et al.,, 1981; Kowalczyk, 2013; Torres-
Irribarra et al., 2019). The inner world of thought of
an individual may be filled to a greater or a lesser
degree with positive apprehensions of the current
situation, thoughts about satisfactory relationships,
one’s assets of various kinds, strengths, successes,
pleasant memories, optimistic plans, expectations,
or pleasant fantasies. On the other hand, the person
may be more or less often preoccupied with his or
her weaknesses and limitations, disappointments,
reminiscences associated with feelings of anger,
guilt, or shame, current problems, conflicts, worries,
fears, etc. We will address these affectively different
kinds of off-task thinking as positive and negative
mind-wandering.

The separate dimensions of individual differ-
ences in positive and negative mind-wandering
have been shown to differently associate with posi-
tive or negative affect (e.g., Blouin-Hudon & Zelen-
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ski, 2016; Zhiyan & Singer, 1997) and other affect-
related constructs, such as neuroticism (Kowalczyk,
2013), emotional reactivity, and perseveration (Gid
& Kowalczyk, 2019; Kowalczyk, 2013). In particular,
Blouin-Hudon and Zelenski (2016), using the three-
factor Short Imaginal Process Inventory (Huba et al.,
1981), found that a tendency for “positive-construc-
tive daydreaming” correlated with positive affect
and components of well-being (like satisfaction with
life), whereas a tendency for “guilty-dysphoric day-
dreaming” correlated with them negatively.

Studies employing state-level indices of mind-
wandering and affect confirm the relationships be-
tween these domains of psychological functioning,
although causal interpretations of the correlations
between them are not straightforward (e.g., Mason
et al,, 2013; see also Kowalczyk, 2021). However, sev-
eral studies have provided evidence suggesting that
affective states may facilitate mind-wandering or
particular contents of mind-wandering (e.g., Plimp-
ton et al., 2015; Poerio et al., 2013; Ruby et al., 2013;
Seibert & Ellis, 1991; Smallwood et al., 2009; Small-
wood & O’Connor, 2011; Stawarczyk et al., 2013).

Given the pervasiveness of mind-wandering, its
affective determinants, and affect-involving and self-
referential contents, it seems probable that mind-
wandering 1) is influenced by how individuals regu-
late emotion and 2) influences how individuals assess
their global satisfaction with life. To our knowledge,
no studies have yet investigated how using reap-
praisal and suppression relates to the intensity,
content, and affective tone of people’s spontaneous
thinking, and how this thinking affects satisfaction
with life. The present study makes a preliminary step
of such inquiry. We analyze correlations between
questionnaire indices of the critical variables within
a structural model that represents hypothetical caus-
al paths leading from emotion regulation strategies
to satisfaction with life. We hypothesized that the
positive influence of the tendency to use reappraisal
on positive affect and the negative impact of this
tendency on negative affect translate into enhanced
positive mind-wandering and decreased negative
mind-wandering, which, in turn, lead to greater sat-
isfaction with life. Analogously, we hypothesized
that the tendency to use suppression leads to lesser
satisfaction with life through decreased positive af-
fect and possibly increased negative affect, resulting
in decreased positive mind-wandering and increased
negative mind-wandering. Thus, positive and nega-
tive mind-wandering were hypothesized to mediate
or partially mediate the relationships between emo-
tion-regulation strategies and satisfaction with life.

The analyses we report in this article were per-
formed on the data collected in a broader, multi-pur-
pose research project. In another paper (Kowalczyk
et al.,, 2023), we published analyses of these data driv-
en by our other cognitive goals.
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PARTICIPANTS AND PROCEDURE
PARTICIPANTS

Two hundred and eighteen respondents aged 19-88
(155 women) were recruited using convenience sam-
pling. We approached potential participants aiming
at a sample of individuals between early and late
adulthood from different schooling, social, and oc-
cupational groups. One participant did not fill out
the measure of life satisfaction and therefore was ex-
cluded from the analyses. Most participants (95.4%)
had completed at least secondary education (64.2%
were college graduates), and the others (4.6%) had
completed post-primary vocational schools.

MEASURES

The Emotion Regulation Questionnaire (ERQ; Gross
& John, 2003) encompasses two scales that measure
the strength of the respondent’s propensity to use
cognitive reappraisal and expressive suppression.
The Reappraisal scale contains six statements (e.g.,
“When I want to feel less negative emotion (such as
sadness or anger), I change what I'm thinking about”).
The Suppression scale contains four statements (e.g.,
“I control my emotions by not expressing them”). Re-
spondents rate the statements from 1 (strongly dis-
agree) to 7 (strongly agree). A Polish translation of
the ERQ by Dorota Kobyliriska was used, taken from
Gross’s Stanford Psychophysiology Laboratory site.

The Positive and Negative Affect Schedule—Trait
(PANAS-T; Watson et al., 1988; Polish adaptation:
Brzozowski, 2010) is an adjective checklist measuring
the respondent’s typical mood on two dimensions.
The Positive Affect (PA) scale consists of 10 positive
adjectives (e.g., interested, excited), and the Negative
Affect (NA) scale encompasses 10 negative adjectives
(e.g., upset, scared). Respondents indicate to what de-
gree each adjective describes their usual mood, using
a scale from 1 (very slightly or not at all) to 5 (ex-
tremely).

The Task-Unrelated Thoughts Questionnaire (TUTQ;
Gid & Kowalczyk, 2019; Kowalczyk, 2013) consists of
three 15-item scales that are intended to measure in-
dividual tendencies in mind-wandering. The Positive
Preoccupation (P) scale refers to positive thoughts,
pleasant daydreams, and plans for the future (e.g.,
“You think about something that makes you joy-
ful”). The Negative Preoccupation (N) scale comprises
items that relate to thoughts about matters associated
with negative emotions: one’s faults, failures, fears,
etc. (e.g., “You think about possible consequences of
your mistake or neglect”). The Unconcerned Menta-
tion (U) scale (not used in the analyses reported in
this paper) encompasses items related to emotionally
neutral thoughts and episodes of “mind blanking”.
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On a scale from 0 (never) to 4 (very often), respondents
indicate how frequently they have thoughts of a giv-
en category during everyday activities that demand
focused attention.

The Satisfaction with Life Scale (SWLS; Diener
et al.,, 1985) comprises five statements that refer to
a global satisfaction with life (e.g., “In most ways my
life is close to my ideal”). Respondents express their
agreement or disagreement with each statement us-
ing a scale from 1 (strongly disagree) to 7 (strongly
agree). A Polish translation of the SWLS by Jankow-
ski (2015) was used.

Internal consistency reliabilities of these scales
(including the Polish adaptations of English-lan-
guage questionnaires) have been reported to be good
or very good, as they were also in this study (see the
Results section).

PROCEDURE

The questionnaires were filled out by the respondents
at their homes. Participants were given an envelope
containing the informed consent form, copies of the
instructions, and numbered questionnaires, which
were supposed to be completed in the indicated or-
der: first, the PANAS, then the TUTQ, the ERQ, and
lastly, the SWLS. (There were also other scales to be
filled, addressing variables beyond the scope of the
analyses reported in this paper.) Participants were
asked to complete the questionnaires at a convenient
time, when they would not be distracted, and prefer-
ably without taking long breaks.

STATISTICAL ANALYSES

In the data analyses, we used partial least squares
structural equation modelling (PLS-SEM; Hair et al.,
2021, 2022). PLS-SEM is a nonparametric method and
therefore can manage non-normal data. It can esti-
mate complex models that include many constructs,
indicators, and relationships between constructs,
with no identification issues, even when the sample
size is small. Moreover, PLS-SEM achieves greater sta-
tistical power than covariance-based structural equa-
tion modeling.

Variables representing responses to individual
items within the scales were treated as indicators of
the latent variables in the estimated model. The mod-
el encompassed direct paths: 1) from reappraisal and
suppression to positive and negative affect, positive
and negative mind-wandering, and satisfaction with
life; 2) from positive and negative affect to positive
and negative mind-wandering and satisfaction with
life; 3) from positive and negative mind-wandering
to satisfaction with life (see Figure 1). Thus, we could
estimate eight two-mediator and eight one-mediator

indirect paths from emotion regulation strategies
to satisfaction with life while controlling for the
direct effects of predictor variables on satisfaction
with life. The significance of the paths’ coefficients
was assessed by constructing bootstrap-based confi-
dence intervals. We conducted the analyses using the
SEMinR package in R software (Ray et al., 2022).

RESULTS
MISSING DATA

There were just four missing responses to the ques-
tionnaires’ items. We imputed these with the mean
values of the respective indicators.

THE MEASUREMENT MODEL

We evaluated the measurement model using the
criteria proposed by Hair et al. (2021, 2022). For all
measures, the three internal consistency reliability
indices we inspected, Cronbach’s alpha, rho, and
rhoA, were within the recommended range of val-
ues above 0.70 and below 0.95. The average variance
extracted (AVE) was above the recommended mini-
mal value of 0.5 for all but two constructs — positive
mind-wandering and positive affect. Since the dis-
crepancies with the recommended criterion were not
very large and both scales had satisfactory reliability
measures, we decided to retain all their items in the
analyses rather than removing indicators with lower
reliabilities to increase AVE values. All measures in
the study had satisfactory discriminant validity as in-
dicated by the heterotrait-monotrait (HTMT) ratio of
correlations index, which was significantly lower for
all pairs of constructs than the conservative criterion
value of 0.85. The exact values of the statistics sum-
marized in this paragraph can be found in Tables S1
and S2 in Supplementary materials.

THE STRUCTURAL MODEL

No collinearity problems were detected in the sets of
predictors in our model (the VIF values were between
1.01 and 1.88). The model explained 32% of the variance
in satisfaction with life (R? = .32; adjusted R? = .30). We
estimated the out-of-sample predictive power of the
model using the procedure PLS .. (Shmueli et al,
2019). For each of the satisfaction with life indicators,
root-mean-square error (RMSE) values were lower
than naive linear regression model (LM) benchmark
values, which led to the conclusion that the model has
high predictive power (Shmueli et al., 2019).

Figure 1 illustrates the significant and non-signif-
icant direct paths in the model. Table S3 in Supple-
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Figure 1

Structural model of the relationships between emotion regulation strategies (CR — cognitive reappraisal,
ES — expressive suppression) and satisfaction with life (SWL), with positive affect (PA), negative affect (NA),
positive mind-wandering (PMW), and negative mind-wandering (NMW) as mediators

Note. Solid lines represent significant effects (p < .05), and dotted lines represent nonsignificant effects.

mentary materials contains regression coefficients
for these paths and their bootstrap means, standard
deviations, t-tests, and 95% confidence intervals.

In our sample, reappraisal predicted positively
positive affect and negatively negative affect, where-
as suppression predicted negatively positive affect
(it did not predict negative affect). In turn, positive
affect predicted positively positive mind-wandering
and negatively negative mind-wandering, and nega-
tive affect predicted positively negative mind-wan-
dering (it did not predict positive mind-wandering).
Reappraisal did not predict positive and negative
mind-wandering directly, but suppression negatively
predicted both. Positive and negative mind-wander-
ing predicted satisfaction with life, the former posi-
tively and the latter negatively. Moreover, positive
affect directly positively predicted satisfaction with
life. Direct paths from emotion regulation strategies
to satisfaction with life in the model were not sig-
nificant. All indirect paths composed of significant
direct paths proved significant (see Table 1). The total
effect of reappraisal on satisfaction with life was reli-
able (estimate = 0.26, bootstrap M = 0.26, SD = 0.07,
t = 3.87, 95% CI [0.14; 0.39]), whereas the total ef-
fect of suppression on satisfaction with life was not
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(estimate = —0.01, bootstrap M = -0.01, SD = 0.08,
t=-0.10, 95% CI [-0.17; 0.14]).

DISCUSSION

The estimates obtained in our model and interpreted
relative to its assumptions concerning potential caus-
al relationships between variables of interest suggest
that a greater tendency to use reappraisal leads to
higher positive affect and, consequently, higher posi-
tive mind-wandering and lower negative mind-wan-
dering. Both of these effects on mind-wandering con-
tribute to greater satisfaction with life. Positive affect
also directly contributes to satisfaction with life, me-
diating the positive influence of reappraisal on life
satisfaction over and above the impact on positive
and negative mind-wandering. In agreement with
these results, LeBlanc et al. (2021) reported analyses
in which positive affect mediated the relationship be-
tween reappraisal and satisfaction with life. Further-
more, reappraisal positively affects satisfaction with
life through negatively influencing negative affect,
which is conducive to negative mind-wandering.
In contrast to positive affect, negative affect does not
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Table 1

Mediation effects in the relationships between emotion regulation strategies and satisfaction with life

Emotion regulation Mediators Estimate Boot M Boot SD t 25%Cl  97.5% ClI
strategy

CR PA — PMW 0.01 0.02 0.01 1.58 0.00 0.04
CR PA — NMW 0.02 0.02 0.01 2.31 0.01 0.05
CR NA — PMW -0.00 -0.00 0.01 -0.93 -0.02 0.00
CR NA — NMW 0.04 0.04 0.01 2.47 0.01 0.07
CR PA 0.07 0.07 0.03 2.37 0.02 0.13
CR NA 0.02 0.03 0.02 1.10 -0.01 0.07
CR PMW 0.02 0.02 0.02 1.22 -0.01 0.06
CR NMW -0.00 -0.00 0.02 -0.14 -0.05 0.04
ES PA — PMW -0.01 -0.01 0.01 -1.19 -0.03 -0.00
ES PA — NMW -0.01 -0.01 0.01 -1.72 -0.03 -0.00
ES NA — PMW -0.00 -0.00 0.00 -0.19 -0.01 0.00
ES NA — NMW 0.00 0.00 0.01 0.27 -0.02 0.03
ES PA -0.04 -0.04 0.02 -1.67 -0.09 -0.00
ES NA 0.00 0.00 0.01 0.23 -0.02 0.02
ES PMW -0.04 -0.04 0.02 -1.79 -0.09 -0.00
ES NMW 0.04 0.04 0.02 1.81 0.01 0.10

Note. CR - cognitive reappraisal, ES — expressive suppression, PA — positive affect, NA — negative affect, PMW - positive
mind-wandering, NMW - negative mind-wandering. Significant effects are in bold. The structural model is illustrated in Figure 1.

contribute to life satisfaction directly, independently
of its impact on negative mind-wandering,.

The tendency to use suppression reduces posi-
tive affect, and the indirect effects of suppression on
satisfaction with life through positive affect are op-
posite to those of reappraisal. Thus, in the estimated
model, a tendency to use suppression leads, through
reduced positive affect, to lower positive mind-wan-
dering and higher negative mind-wandering. Both of
these effects on mind-wandering contribute to lesser
satisfaction with life. The results did not confirm an
association between suppression and negative affect,
which was found in some previous studies (Brock-
man et al., 2017; Gross & John, 2003; Haga et al., 2009;
Schutte et al., 2009), but was not observed in others
(e.g., Balzarotti et al., 2010; Cabello et al., 2013; Ioan-
nidis & Siegling, 2015; Kobylinska et al., 2022).

Unexpectedly, our analyses suggest that a tenden-
cy to use suppression may directly (over and above
its impact on affect) lead to lower levels of both posi-
tive and negative mind-wandering, which translates
— through conflicting causal paths - into, respective-
ly, lower and higher satisfaction with life.

Overall, the results support the idea that positive
and negative mind-wandering may play important

roles in the relationships between emotion regulation
strategies and satisfaction with life. First, both kinds
of mind-wandering partially mediate the influence
of reappraisal and suppression on life satisfaction
through positive affect. Second, negative mind-wan-
dering fully mediates the influence of reappraisal on
life satisfaction through negative affect. Third, both
positive and negative mind-wandering were found to
be negatively related to suppression and to mediate
the influence of suppression on life satisfaction.

In light of the results, positive affect appears to
be a particularly important mediating variable in the
relationships between emotion regulation strategies
and satisfaction with life. It is reliably associated with
both emotion regulation strategies, and it affects sat-
isfaction with life both immediately and by affect-
ing positive and negative mind-wandering. The role
of negative affect appears to be more restricted, as
negative affect depends only on reappraisal and not
suppression, does not influence positive mind-wan-
dering, and does not directly contribute to satisfac-
tion with life but only by facilitating negative mind-
wandering. We did not predict these asymmetries on
theoretical grounds and do not offer ad hoc expla-
nations for them here. In the first place, they need
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to be confirmed in replication studies. For now, they
indicate potential interesting topics for further inves-
tigation and theory development.

Another finding we did not predict was the nega-
tive associations of suppression with both forms of
mind-wandering. This observation may tell us some-
thing new and important about expressive suppres-
sion or people who tend to use it, suggesting that
a tendency to suppress external, public expressions
of emotions may be accompanied by a propensity to
suppress their internal, “private” expressions or asso-
ciates in the form of emotionally loaded thoughts. If
so, perhaps the proclivity for suppression as an indi-
vidual difference variable should be given a broader
interpretation than that in Gross’s theory. Of poten-
tial relevance, Richards and Gross (2000) found that
a tendency to use suppression but not reappraisal was
negatively associated with remembering emotional
natural life events. A less exciting interpretation of
the negative relationship between suppression and
self-reported positive and negative mind-wandering,
however, is that people more prone to hide their
emotions are simply less eager to admit experiencing
frequently emotionally loaded thoughts when they
fill out the questionnaire.

Unlike suppression, reappraisal was not directly as-
sociated with positive and negative mind-wandering
when positive and negative affect were controlled. We
find this null result interesting because some relation-
ships between using reappraisal and mind-wandering
could have been suspected on a priori grounds. After
all, reappraisal is a strategy of controlling emotions
by controlling thoughts. One might speculate that ha-
bitual use of such means of emotion regulation can
prime some ways of thinking about life situations or
simply prime positive contents, thus affecting sponta-
neous mental activity (i.e., mind-wandering). Another
perspective on this issue could be that reappraisal is
a cognitively demanding strategy, which requires an
ability to control one’s thoughts. This ability might be
expected to negatively correlate with mind-wander-
ing during attention-demanding tasks. However, as
much as these lines of theorizing might have seemed
plausible a priori, the predictions following from
them were not borne out in this study.

In our final comment, we would like to highlight
a fundamental limitation of the current investiga-
tion. This is a paper-and-pencil correlational study
in which all measures were applied in close tempo-
ral proximity. Thus, the results cannot prove causal
relations represented in the estimated model. More
sophisticated research designs are needed to build
a stronger case for causal scenarios leading from emo-
tion regulation strategies to life satisfaction. One par-
ticularly valuable next step would be to analyze long-
term consequences — in affect, mind-wandering, and
satisfaction with life — of training or interventions
directed at encouraging people to employ reappraisal
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instead of suppression to regulate their emotions. (An
analogous program promoting suppression would be
problematic due to ethical issues.) Our results strong-
ly encourage further inquiry, suggesting that positive
and negative mind-wandering contribute to the ef-
fects of emotion regulation strategies on satisfaction
with life.
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